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ABSTRACT 
 
 The gap between pharmacy student desire for postgraduate year one (PGY1) residency 

placement and the current residency capacity presents a challenge to graduates of colleges and 

schools of pharmacy. Research on the influence of advanced pharmacy practice experiences 

(APPEs) on the PGY1 resident selection process is needed to assist pharmacy students seeking 

residency training as well as colleges and schools of pharmacy supporting these students. 

 Utilizing person-environment fit as a conceptual framework, the purpose of this study 

was to determine how PGY1 residency program directors perceive the desirability and necessity 

of factors related to advanced pharmacy practice experiences (APPEs) when selecting candidates 

for interviews. This study used a quantitative approach and survey research methodology. 

Variables related to APPE location, structure, elective types, timing, and preceptor references 

were examined through a nationwide survey of residency program directors, resulting in 370 

participants.  

 Frequencies and descriptive statistics suggested APPE preceptor reference letters were 

considered the most influential category of factors while APPE timing factors were the least 

influential. One-way ANOVA analyses found differences in desirability and necessity of APPE-

related factors based on residency type for all categories except APPE preceptor reference letters. 

Therefore, knowledge of career goals is suggested to enhance APPE and residency planning. 

Submission of two APPE preceptor reference letters and implementation of a letter grading 

structure for each APPE are key recommendations from this study. 
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CHAPTER 1 
 

INTRODUCTION 

 The American Society of Health-System Pharmacists (ASHP) defines a residency as a 

“structured, directed, salaried, postgraduate training program in a defined area of pharmacy 

practice, typically lasting one year” (ASHP, 2017d). While residency training is currently 

optional for pharmacists, ASHP and the American College of Clinical Pharmacy (ACCP) have 

sought to improve medication use by promoting the completion of a minimum of one year of 

pharmacy residency training as an entry-level professional requirement (ASHP, 2007; Murphy et 

al., 2006). However, these initiatives have been stymied by the growing gap between the number 

of pharmacy graduates and the number of available residencies.  

 In 2007, a Doctor of Pharmacy graduate from a college or school of pharmacy seeking 

placement in a postgraduate year one (PGY1) residency was successfully placed over 70% of the 

time (National Matching Services, Inc., 2007). This placement rate, commonly referred to as the 

match rate, has dramatically decreased over the past ten years. Match rates between 2012 and 

2017 averaged 53%, ranging from 50-58% (National Matching Services, Inc., n.d.). Between 

2007 and 2017, the number of pharmacy graduates seeking PGY1 residencies increased by 

224%, from 1,900 applicants to 6,162 applicants (National Matching Services, Inc., n.d.; 

National Matching Services, Inc., 2007). Fortunately, a 117% growth in PGY1 residency 

positions during this timeframe has met a portion of this demand, but this growth in PGY1 

residency positions has been insufficient to meet the residency capacity desired by pharmacy 

graduates (National Matching Services, Inc., n.d.; National Matching Services, Inc., 2007). The 

increased demand in the last 10 years has resulted in a 204% increase in the number of 

unmatched applicants (National Matching Services, Inc., n.d.; National Matching Services, Inc., 
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2007). In 2017, 1,693 applicants were unmatched while only 21 residency positions were 

unfilled (National Matching Services, Inc., n.d.).  

 This gap between the desire for postgraduate year one (PGY1) residency placement and 

the current residency capacity presents a challenge to graduates of colleges and schools of 

pharmacy. This gap is unlikely to decline in the near future due to several factors including 

professional initiatives to require all pharmacists entering the profession to complete a PGY1 

residency, the tightening pharmacist employment market, and a significant increase in Doctor of 

Pharmacy graduates (AACP, 2017; ASHP, 2007; Murphy et al., 2006; University of Wisconsin-

Madison School of Pharmacy, n.d.).  

Statement of the Research Problem 

Given the pharmacy profession’s goals that entry-level pharmacists complete 

postgraduate year one (PGY1) residency training, the widening gap between the number of 

applicants and the available PGY1 residency positions, the tightening pharmacist employment 

market, and the increase in Doctor of Pharmacy graduates, the competition for PGY1 residency 

placement is likely to experience continued growth. Determining ways to enhance the likelihood 

of residency placement is of interest to pharmacy students seeking residency training as well as 

to colleges and schools of pharmacy.  

 Pharmacy students apply to postgraduate year one (PGY1) residency programs of interest 

through the Pharmacy Online Residency Centralized Application Service (PhORCAS) (ASHP, 

n.d.). PhORCAS standardizes the applicant information collected by residency programs. 

Information collected in PhORCAS that might be utilized to prioritize candidates is outlined in 

Table 1.1. Residency program directors lead these recruitment processes as the designated 

pharmacist “responsible for the direction, conduct, and oversight of the residency program” 
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(ASHP, 2016, p. 2). Information in PhORCAS is reviewed to determine if an applicant will be 

invited to interview for a residency position. Therefore, a compelling application packet must be 

submitted to PhORCAS in order to advance to the interview stage of the residency selection 

process.  

Table 1.1 
 
Differentiating Applicant Information Collected In Pharmacy Online Residency Centralized 
Application Service (PhORCAS)* 
Fluent languages other than English 
Non-curriculum-based internship hours 
Non-pharmacy college attended and degree 
Non-pharmacy college grade point average 
Pharmacy college or school attended 
Pharmacy college or school grade point average 
Pharmacy work experience 
Publications (local, state, and national) 
Presentations (local, state, and national) 
Professional awards/scholarships 
Leadership experience 
Volunteer/community service 
Curriculum Vitae (CV) 
Advanced Pharmacy Practice Experiences (APPE) (length and location) 
Professional memberships 
Professional leadership positions 
References/Letters of Recommendation  
Letter of Intent  
Supplemental materials (program-specific requirements) 
 * ASHP, n.d.  

 Existing research regarding factors considered by residency programs when selecting 

from the pool of postgraduate year one (PGY1) residency candidates has examined many 

influences. Common factors researched include letters of recommendation, professional 

involvement and leadership, pharmacy grade point average, letter of intent, pharmacy work 

experience, and advanced pharmacy practice experiences (APPEs) completed (Austin, Mieure, 

Weber, & McCarthy, 2015; Blake et al., 2015; Butts & Smith, 2015; Ensor et al., 2013; Gohlke, 

Ray, El-Ibiary, & Barletta, 2014; Hillebrand, Leinum, Desai, Pettit, & Fuller, 2015; Jellinek-
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Cohen, Cohen, Bucher, & Likourezos, 2012; Nisly, Howard, Isaacs, & Trujillo, 2014; Phillips et 

al., 2016; Pick, Henriksen, Hamilton, & Monaghan, 2013; Scalise, Lezaja, Nemec, Spooner, & 

Kennedy, 2016). Other differentiating applicant information collected in the Pharmacy Online 

Residency Centralized Application Service (PhORCAS) that has been studied includes 

professional awards and scholarships, college or school of pharmacy attended, volunteer or 

community service, curriculum vitae, additional graduate or professional degrees, presentations, 

publications, and supplemental program materials (Blake et al., 2015; Butts & Smith, 2015; 

Ensor et al., 2013; Gohlke et al., 2014; Hillebrand et al., 2015; Jellinek-Cohen et al., 2012; Nisly 

et al., 2014; Pick et al., 2013; Scalise et al., 2016). Factors studied but not an item specifically 

listed in PhORCAS include research, certifications, the candidate’s “fit” to the residency 

program, and the candidate’s knowledge of the residency program (Blake et al., 2015; Butts & 

Smith, 2015; Ensor et al., 2013; Gohlke et al., 2014; Hillebrand et al., 2015; Jellinek-Cohen et 

al., 2012; Nisly et al., 2014; Phillips et al., 2016; Pick et al., 2013; Scalise et al., 2016). While the 

PhORCAS item of language fluency other than English could potentially influence applicant 

selection, this factor has not been studied. 

 Despite the amount of existing research examining these selection factors, results are 

mixed regarding which factors are the most influential or important in the selection process.  

Factors identified as among the most influential in studies include letters of recommendation 

(Austin et al., 2015; Blake et al., 2015; Gohlke et al., 2014; Hillebrand et al., 2015; Jellinek-

Cohen et al., 2012; Nisly et al., 2014; Pick et al., 2013; Scalise et al., 2016), pharmacy GPA 

(Austin et al., 2015; Blake et al., 2015; Butts & Smith, 2015; Ensor et al., 2013; Jellinek-Cohen 

et al., 2012; Phillips et al., 2016; Scalise et al., 2016), work experience (Austin et al., 2015; 

Blake et al., 2015; Butts & Smith, 2015; Gohlke et al., 2014; Jellinek-Cohen et al., 2012; Pick et 
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al., 2013; Scalise et al., 2016), advanced pharmacy practice experiences (APPEs) (Austin et al., 

2015; Blake et al., 2015; Butts & Smith, 2015; Ensor et al., 2013; Hillebrand et al., 2015), 

professional leadership (Blake et al., 2015; Butts & Smith, 2015; Ensor et al., 2013; Hillebrand et 

al., 2015; Jellinek-Cohen et al., 2012; Scalise et al., 2016), letter of intent (Austin et al., 2015; 

Gohlke et al., 2014; Pick et al., 2013; Scalise et al., 2016), program fit (Blake et al., 2015; Butts 

& Smith, 2015; Nisly et al., 2014), curriculum vitae (Hillebrand et al., 2015), publications (Ensor 

et al., 2013; Nisly et al., 2014), presentations (Ensor et al., 2013), knowledge of residency 

program (Scalise et al., 2016), reputation of the applicant’s college or school of pharmacy 

(Gohlke et al., 2014), and supplemental program materials (Nisly et al., 2014).  

 Although highly ranked, the influence of advanced pharmacy practice experiences 

(APPEs) on the postgraduate year one (PGY1) resident selection process is not clear. Reasons 

include the lack of specificity related to the types of APPEs studied and the use of inconsistent 

and ambiguous definitions of APPEs. Examples of definitions include clinical rotations (Blake et 

al., 2015; Ensor et al., 2013), rotations (Austin et al., 2015; Butts & Smith, 2015; Gohlke et al., 

2014; Scalise et al., 2016), quality of clerkship rotations (Hillebrand et al., 2015), patient care 

rotations (Nisly et al., 2014), experience with high-level practitioners (Jellinek-Cohen et al., 

2012), and elective clerkships (Pick et al., 2013). A few studies have examined some 

differentiating factors related to APPEs. Butts and Smith (2015) and Gohlke et al. (2014) found 

completing an APPE or having employment at a residency site of interest might be a positive 

contributor but was not a major contributor. Gohlke et al. (2014) found multiple inpatient or 

hospital APPEs were preferred by 55% of residency program directors in contrast to a mix of 

APPE practice settings preferred by 27% of residency program directors. Pick et al. (2013) 

queried residency program directors to determine the preferred types of elective advanced 
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pharmacy practice experiences (APPE) but limited the evaluation to 8 APPE types. Critical care, 

drug information, and cardiology elective APPEs were the most preferred APPE types of the 8 

options, with pharmacy administration, oncology, and poison/toxicology being the least 

preferred (Pick et al., 2013). Long term care and academic APPEs were moderately preferred 

options (Pick et al., 2013).  

 Prisco et al. (in press) explored how perceptions of residency program directors and 

pharmacy students differed related to the importance of some factors related to advanced 

pharmacy practice experiences (APPEs). Prisco et al. (in press) found pharmacy students 

reported APPE-related factors as more important than residency program directors reported 

importance. Factors included longitudinal APPEs placements as well as APPE timing relative to 

the American Society of Health-System Pharmacists (ASHP) Midyear Clinical Meeting. Prisco 

et al. (in press) also found residency program directors and pharmacy students both felt receiving 

letter grades for APPEs was important.  

 Other significant differentiating applicant information can be influenced by the advanced 

pharmacy practice experiences (APPEs) completed by a residency applicant. APPE preceptors 

are likely to be a source of letters of recommendation. Therefore, the program’s view of the 

applicant’s letters of recommendation may be influenced by the APPEs completed by the 

applicant. Letters of recommendation were most frequently found to be among the most 

important information considered by residency programs (Austin et al., 2015; Blake et al., 2015; 

Gohlke et al., 2014; Hillebrand et al., 2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014; Pick 

et al., 2013; Scalise et al., 2016). Letters of recommendation from clinical preceptors are among 

the most likely to be viewed positively by residency program directors (Blake et al., 2015; 

Jellinek-Cohen et al., 2012; Pick et al., 2013). Gohlke et al. (2014) found a recommendation 
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from a pharmacy practice colleague to be influential. While faculty members were desirable 

sources for letters of recommendation, whether these faculty members were purely didactic 

references or were pharmacy practice faculty providing a mixture of didactic and experiential 

observations is unclear (Butts & Smith, 2015; Jellinek-Cohen et al., 2012).  

 Similarly, advanced pharmacy practice experiences (APPEs) have the potential to 

influence letters of intent. In a letter of intent, applicants seek to demonstrate the candidate’s fit 

with the program by linking their experiences and professional goals to a particular residency 

program (Bauman & Sims, 2012; Crouch, 2013). Letters of intent  (Austin et al., 2015; Gohlke et 

al., 2014; Pick et al., 2013; Scalise et al., 2016) and program fit (Blake et al., 2015; Butts & 

Smith, 2015; Nisly et al., 2014) have both been found to be important factors influencing 

residency placement. APPEs may be utilized to demonstrate this fit by showcasing knowledge, 

skills, and abilities gained at a particular type of practice setting, with a desirable patient 

population, or related to an applicable disease state.  

 Although advanced pharmacy practice experiences (APPEs) directly and indirectly 

influence the residency selection process, little data are available to guide pharmacy students 

when selecting APPEs or to assist experiential education directors at colleges and schools of 

pharmacy when guiding students on APPE selections. Tofade, Grogg, Lebovitz, and Brueckl 

(2016) examined the number of clinical APPEs completed by students at one school of pharmacy 

as well as the timing of these APPEs, finding no influence on residency match rate. Timing was 

studied to determine if certain APPEs would optimally be completed before the residency 

showcase at the American Society of Health-System Pharmacists (ASHP) Midyear Clinical 

Meeting (Tofade et al., 2016). APPE types studied included inpatient general medicine patient 

care and ambulatory patient care, two APPEs required by the Accreditation Council for 
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Pharmacy Education (ACPE), as well as a mixture of patient care electives (Tofade et al., 2016). 

However, detailed information was not available, such as APPE preceptor type, APPE location, 

practice setting type, or the type of residency sought by the students in the study, limiting the 

ability to determine how APPEs may have positively or negatively influenced the residency 

placement process. In addition, evolving APPE scheduling strategies, such as block scheduling 

and institutional tracks, may also influence selection of pharmacy residents but this influence has 

not been studied (Bodenberg, Linn, Sprunger, & Shepler, 2015; Hatton & Weitzel, 2013; Taylor 

et al., 2014).  

 Given the competitive nature of the pharmacy residency application process, a more 

comprehensive evaluation of the roles of advanced pharmacy practice experiences (APPEs) in 

the residency placement process is needed. A greater understanding of the types of APPEs 

preferred by postgraduate year one (PGY1) residency program directors will allow pharmacy 

students to understand expectations related to APPE completion. With this information, 

pharmacy students seeking residency placement can seek and complete APPEs that will 

competitively position the students for residency placement. 

Purpose Statement 

 The purpose of this study was to determine how postgraduate year one (PGY1) residency 

program directors perceive factors related to advanced pharmacy practice experiences (APPEs) 

when selecting candidates for interviews. APPE-related factors examined included APPE 

location, structure, elective types, timing, and preceptor references.  

Research Questions 

 This study answered the following research questions to meet its purpose.  
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1. What were the background characteristics of the postgraduate year one (PGY1) residency 

programs directed by the participants? 

2. What factors regarding advanced pharmacy practice experience (APPE) location were 

perceived as a) desirable and b) necessary to PGY1 residency program directors when 

selecting candidates to interview?  

3. What factors regarding advanced pharmacy practice experience (APPE) structure 

were perceived as a) desirable and b) necessary to PGY1 residency program directors 

when selecting candidates to interview?  

4. What factors regarding advanced pharmacy practice experience (APPE) elective 

types were perceived as a) desirable and b) necessary to PGY1 residency program 

directors when selecting candidates to interview?  

5. What factors regarding advanced pharmacy practice experience (APPE) timing were 

perceived as a) desirable and b) necessary to PGY1 residency program directors when 

selecting candidates to interview?  

6. What factors regarding advanced pharmacy practice experience (APPE) preceptor 

references were perceived as a) desirable and b) necessary to PGY1 residency program 

directors when selecting candidates to interview? 

7. What APPE-related factors (location, structure, elective types, timing, preceptor 

references) were perceived as most influential to PGY1 residency program directors?  

8. To what extent did PGY1 residency program director perceptions of the desirability and 

necessity of APPE-related factors (location, structure, elective types, timing, preceptor 

references) vary by PGY1 residency type?  
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Significance of the Study 

 The competition for postgraduate year one (PGY1) residency placement is likely to grow 

due to the gap between the number of applicants and the number of PGY1 residencies, 

promotion of PGY1 residency training as an entry-level professional requirement, the tightening 

pharmacist employment market, and increased numbers of Doctor of Pharmacy graduates 

(AACP, 2017; ASHP, 2007; Murphy et al., 2006; National Matching Services, Inc., n.d.; 

National Matching Services, Inc., 2007; University of Wisconsin-Madison School of Pharmacy, 

n.d.). Determining ways to enhance the likelihood of pharmacy residency placement is of interest 

to pharmacy students seeking residency training as well as colleges and schools of pharmacy 

seeking to ensure their reputations based on student accomplishment rates. Determining 

preferences for factors related to advanced pharmacy practice experiences (APPEs) from the 

view of PGY1 residency program directors will clarify the expectations related to advanced 

pharmacy practice experiences for PGY1 residency applicants.  

 This study will inform pharmacy students who seek residency placement of expectations 

related to advanced pharmacy practice experiences (APPEs) during the resident selection 

process. Students may then pursue APPE options that align with the preferences of residency 

program directors for residency types of interest to the student. Such information will also 

inform colleges and schools of pharmacy so experiential education programs can be structured to 

provide the desired opportunities.  

Conceptual Framework 

 This study warrants a conceptual framework that adequately describes how postgraduate 

year one (PGY1) residency programs select candidates to participate in interviews from the pool 

of residency applicants. Person-environment fit provides this structure. Person-environment fit is 
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“the extent to which characteristics of an individual (e.g., skills, abilities, goals, needs, 

personality, values) match [emphasis added] the characteristics of the work environment (e.g., 

job requirements, work group climate, organizational goals, organizational culture)” (Ostroff & 

Aumann, 2004, p. 1). The PGY1 placement process is termed “the match” as it intends to create 

optimal pairings of candidates and programs based on their submitted preferences. Specifically, 

residency programs seek candidates who are the right fit for their particular program (Blake et 

al., 2015; Butts & Smith, 2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014). However, fit has 

been deemed “elusive” as both person and environment factors are multidimensional (Edwards 

& Billsberry, 2010; Kristof-Brown, 2005; Kristof-Brown & Billsberry, 2013).  

 Person-environment fit is described as the “combination or joint relationship” between 

the person and the environment characteristics (Ostroff & Zhan, 2012, p. 3). Fit occurs from a 

needs-supplies perspective when the environment supplies what the employee needs (Kristof, 

1996; Kristof-Brown, 2000). Fit also occurs from a demands-abilities perspective when the 

applicant or employee’s abilities meet the demands of the environment (Kristof, 1996; Kristof-

Brown, 2000). Muchinsky and Monahan (1987) further described two types of fit: 

complementary and supplementary. Complementary fit involves selecting candidates to satisfy 

unmet needs of the organization (Kristof, 1996; Muchinsky & Monahan, 1987). For example, the 

candidate may bring expertise that does not currently exist in the organization. Supplementary fit 

is achieved when the candidate is similar to the organization (Kristof, 1996; Muchinsky & 

Monahan, 1987). For the purposes of this study, residency programs seek to achieve 

supplementary fit when selecting candidates (Blake et al., 2015; Butts & Smith, 2015; Jellinek-

Cohen et al., 2012; Nisly et al., 2014).  

 Several person-environment fit subtypes have been described, coinciding with different 
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levels of analysis within organization (Kristof, 1996; Kristof-Brown & Billsberry, 2013; Ostroff 

& Zhan, 2012). One example is person-job fit, defined as “the extent to which an individual’s 

skills and abilities match the skill and ability requirements of the job” (Ostroff & Aumann, 2004, 

p. 1). Person-job fit considers the job tasks and characteristics of those tasks but does not 

consider the organization providing the job (Kristof, 1996). When considering an applicant’s 

person-job fit, knowledge, skills, and abilities of the applicant are considered (Kristof-Brown, 

2000). In this study, residency programs would, at a minimum, seek to determine whether a 

candidate possesses the basic knowledge, skills, and abilities to serve as a postgraduate year one 

(PGY1) resident for the program.  

 Another pertinent subtype, person-organization fit, is the “congruence or compatibility of 

the personality traits, beliefs, and values of the employee with the culture, norms, and values of 

the organization” (Ostroff & Zhan, 2012, p. 5). Person-organization fit may encourage similarity 

in employees, or supplementary fit, by focusing on applicant values and personality traits 

(Kristof-Brown, 2000; Kristof-Brown, 2007; Kristof-Brown & Billsberry, 2013; Ostroff & Zhan, 

2012). This is most likely the approach utilized by residency programs in this study. 

Alternatively, person-organization fit may look to fulfill an organizational need through the 

complementary approach (Kristof-Brown, 2007).  

 Person-environment fit may be examined from the prehire or the posthire perspective 

(Ostroff & Zhan, 2012). During the prehire phase, both applicant and organization create 

expectations regarding their mutual fit, referred to as prehire anticipatory fit (Ostroff & Zhan, 

2012). This study primarily examines prehire anticipatory fit from the organizational perspective 

by examining factors that might influence the perceptions of residency program directors 

regarding factors related to advanced pharmacy practice experiences (APPEs) that influence 
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prehire anticipatory fit. During the prehire phase, residency program directors utilize information 

in Pharmacy Online Residency Centralized Application Service (PhORCAS) application packets 

to identify person characteristics of applicants and determine how these characteristics are 

similar to the environment characteristics known to the residency program director. Increased fit, 

perceived as similarity in this study, enhances the likelihood of selecting optimal candidates 

(Kristof-Brown & Billsberry, 2013; Ostroff & Zhan, 2012). 

Definitions of Key Terms and Acronyms 

 This section provides definitions of key terms and acronyms used in this paper.  

AACP – American Association of Colleges of Pharmacy 

ACCP – American College of Clinical Pharmacy 

ACPE – Accreditation Council for Pharmacy Education 

AMCP – Academy of Managed Care Pharmacy 

ANOVA – analysis of variance 

APhA – American Pharmacists Association 

APPE – advanced pharmacy practice experience 

ASHP – American Society of Health-System Pharmacists 

Desirability – attractive, advisable, advantageous (Merriam-Webster.com, 2017) 

Doctor of Pharmacy – professional degree for pharmacy, required for licensure as a pharmacist 

IPPE – introductory pharmacy practice experience 

The Match – resident matching program  

Necessity – required, needed (Merriam-Webster.com, 2017) 

PGY1 – Postgraduate Year One 

PGY2 – Postgraduate Year Two 
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PhORCAS – Pharmacy Online Residency Centralized Application Service 

RPD – residency program director 

Resident – a pharmacist participating in a residency training program 

Summary 

 This study seeks to inform pharmacy students as well as experiential education programs 

for colleges and schools of pharmacy of the perceptions of postgraduate year one (PGY1) 

residency program directors regarding the influence of various factors related to advanced 

pharmacy practice experiences (APPEs), including location, structure, elective types, timing, and 

preceptor references, on whether a potential residency candidate will be selected to proceed to 

the interview stage of the placement process. Chapter 2 summarizes the existing literature and 

other pertinent information related to this study. Study variables are also described. Chapter 3 

outlines the research design, quantitative methodology, participants, data collection procedures, 

data analysis processes, delimitations, and limitations. Presented in chapter 4 are the data 

collected and summaries of the results. Outlined in chapter 5 is a discussion of the results, 

implications and recommendations for key stakeholders, and opportunities for future research.  
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CHAPTER 2 
 

LITERATURE REVIEW 
 

 Outlined in this chapter is the pertinent literature that serves as the foundation for this 

study. Reviewed in this chapter is literature related to pharmacy residencies, factors influencing 

the residency placement process, factors increasing pressure on the pharmacy residency 

environment, and factors related to advanced pharmacy practice experiences (APPEs) pertaining 

to residency placement.  

Pharmacy Residencies 

 In this section is a review of the history of pharmacy residencies, residency application 

policies and procedures, Pharmacy Online Residency Centralized Application Service 

(PhORCAS), and the role of residency program directors. To illustrate the differences between 

postgraduate year one (PGY1) residency program types, the accreditation standards for each 

residency program types is compared and contrasted. Finally, literature exploring various factors 

reported to influence applicant selection is reviewed.  

History of Pharmacy Residencies 

 Postgraduate pharmacy residency programs were first initiated in the 1930s (T. Clark, 

2014; Zellmer, 2014). These postgraduate training experiences were originally labeled 

internships to distinguish them from the apprenticeships that were required for pharmacist 

licensure (Zellmer, 2014). The goal of these internships was to provide specialized training 

believed necessary to support hospital pharmacy practice (T. Clark, 2014; Zellmer, 2014). Early 

programs were primarily offered in large hospital systems, with the University of Michigan 

Hospital providing the first internships. Although growth was slow with approximately 10 
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programs in place by the early 1950s, these internship programs served as precursors to today’s 

residency programs (Zellmer, 2014).  

 To set quality standards for internships, accreditation of these programs was proposed in 

1947 through the American Society of Health-System Pharmacists (ASHP) Minimum Standard 

for Pharmacy Internships in Hospitals (Zellmer, 2014). At the same time, the Division of 

Hospital Pharmacy was created, a joint endeavor between ASHP and the American Pharmacists 

Association (APhA) (Zellmer, 2014). In 1951, as a step toward accreditation of internships, the 

ASHP Minimum Standard for Pharmacy Internships in Hospitals called for internship programs 

to be certified by the Division of Hospital Pharmacy (Zellmer, 2014). Although accreditation 

was a priority issue for American Society of Health-System Pharmacists (ASHP), American 

Pharmacists Association (APhA) membership found accreditation to be controversial, leading 

APhA leadership to not see accreditation as a priority (Zellmer, 2014). Therefore, 

implementation of an internship accreditation process was discussed, but not implemented, in the 

1950s (Zellmer, 2014).   

 In 1961, the American Society of Health-System Pharmacists (ASHP) and American 

Pharmacists Association (APhA) agreed to dissolve the Division of Hospital Pharmacy, with 

activities of the Division transferred to ASHP (Zellmer, 2014). Following this dissolution, ASHP 

was able to pursue residency accreditation (Zellmer, 2014). ASHP began accrediting residency 

programs and accredited its first 26 programs in 1963 (S. J. Clark, 2014; T. Clark, 2014; Zellmer, 

2014). At the time of these accreditations, hospital pharmacy practice primarily focused on 

technical skills of dispensing and compounding medications, with limited clinical or 

administrative services that are common today (T. Clark, 2014). While accreditation was now 
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available, the growth in accredited residency programs was stagnant, with 28 accredited 

programs existing in 1966 (T. Clark, 2014).  

 The 1968 Health Manpower Act provided funding to colleges of pharmacy for the 

purpose of increasing clinical knowledge and services provided by pharmacists (T. Clark, 2014). 

This funding stimulated interest in pharmacist clinical services, eventually increasing demand for 

residency training (T. Clark, 2014). In 1970, the American Society of Health-System 

Pharmacists (ASHP) Accreditation Standard for Pharmacy Residency was updated to require the 

provision of clinical services as part of the training (T. Clark, 2014). In 1976, 84 residency 

programs were accredited (T. Clark, 2014).  

 Over the decades, additional residency types were created to provide expertise in 

specialized areas of pharmacy practice (T. Clark, 2014; Zellmer, 2014). In 1981, clinical 

residencies focusing exclusively on patient care activities were created, and residencies focusing 

on specialty practice areas were added in 1983 (T. Clark, 2014; Johnson & Teeters, 2011). In 

1988, 200 residency programs were accredited (T. Clark, 2014).  

 Terminology used to classify residencies continued to evolve. Beginning in 1992, 

residencies were classified as either pharmacy practice residencies or specialized residencies 

(Johnson & Teeters, 2011). The residency classifications utilized today, either postgraduate year 

one (PGY1) or postgraduate year two (PGY2) programs, were initiated in 2007 (Johnson & 

Teeters, 2011). PGY1 residents are to “learn about managing and improving the medication-use 

process, providing evidence-based, patient-centered medication therapy management with 

interdisciplinary teams, exercising leadership and practice management skills, demonstrating 

project management skills, providing medication and practice-related education and training, and 

using medical informatics” (Posey & Kahaleh, 2016, para. 13). While the PGY1 residency 
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program focuses on a generalist approach to postgraduate training, PGY2 residency programs 

focus on a specialized practice area (ASHP, 2016). Completion of a PGY1 residency program is 

required to apply for a PGY2 residency placement (ASHP, 2016). 

 Since 1999, the American Society of Health-System Pharmacists (ASHP) has partnered 

with other professional pharmacy organizations to accredit Community-based Pharmacy and 

Managed Care Pharmacy residency programs (Schommer, Bonnarens, Brown, & Goode, 2010). 

ASHP partners with the American Pharmacists Association (APhA) to accredit Community-

based Pharmacy residency programs (ASHP & APhA, 2016).  Likewise, ASHP partners with the 

Academy of Managed Care Pharmacy (AMCP) to accredit Managed Care Pharmacy residencies 

(ASHP & AMCP, 2016).  

 In 2017, there were 2,251 residency programs accredited by the American Society of 

Health-System Pharmacists (ASHP) (National Matching Services, Inc., n.d.). This includes 1,097 

PGY1 Pharmacy residencies, 190 PGY1 Community-based Pharmacy residencies, 48 PGY1 

Managed Care Pharmacy residencies, 849 PGY2 residencies, and 67 combination PGY1/PGY2 

residencies (National Matching Services, Inc., n.d.).  

Pharmacy Residency Programs 

 In this section is an overview of pharmacy residency application policies and procedures, 

the Pharmacy Online Residency Centralized Application Service (PhORCAS) system, and the 

role of residency program directors. To illustrate the differences between postgraduate year one 

(PGY1) residency program types, the accreditation standards for each residency program types is 

compared and contrasted.  

 Application policies and procedures. Pharmacy students interested in postgraduate year 

one (PGY1) residency placement will begin the application process by researching residency 
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programs of interest (Phillips, 2016). Many potential candidates will attend the optional 

Residency Showcase at the American Society of Health-System Pharmacists (ASHP) Midyear 

Clinical Meeting held annually in early December (Phillips, 2016). The Residency Showcase 

provides an opportunity for potential candidates to meet with representatives of residency 

programs of interest and refine their choices before submitting applications (Phillips, 2016). 

Students interested in managed care pharmacy residency may also attend the Academy of 

Managed Care Pharmacy (AMCP) Managed Care Residency and Fellowship Showcase held at 

the annual Nexus meeting in October (AMCP, 2017).  

 Students submit applications to residency programs of interest via the Pharmacy Online 

Residency Centralized Application Service (PhORCAS) system, typically in late December. The 

residency program director, generally in combination with other residency preceptors, will 

review the application materials submitted to PhORCAS, typically using program-defined 

selection criteria (Phillips, 2016). Based on this review, residency programs will invite applicants 

believed to be the best candidates for their program to participate in on-site interviews (Phillips, 

2016). Some programs may conduct telephonic or video interviews in order to finalize the list of 

candidates for onsite interviews (Phillips, 2016). Onsite interviews typically occur in late January 

or February.   

 Following interviews, both residency programs and applicants submit the rank order of 

their preferred candidates or programs, respectively, to the National Matching Services, Inc. 

(Phillips, 2016). This process is commonly known as the Match (Phillips, 2016). The Match 

selects the candidates’ most preferred program that also ranked the candidate (Phillips, 2016). By 

submitting these preferences to the Match, both programs and applicants are committed to the 

placements created by the Match (Phillips, 2016).  
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 Pharmacy online residency centralized application service (PhORCAS). 

Pharmacy students interested in residency placement apply to postgraduate year one (PGY1) 

residency programs of interest through the Pharmacy Online Residency Centralized Application 

Service (PhORCAS) (ASHP, n.d.). By using the PhORCAS system, applicant information 

collected by pharmacy residency programs is standardized and easily shared among reviewers 

(Clark et al., 2010). Information collected in PhORCAS is outlined in Table 2.1. Unless there is a 

personal connection, information in PhORCAS provides the only information available to the 

program to determine if an applicant will be invited to interview for a residency position. 

Therefore, a compelling application packet must be submitted to PhORCAS if a candidate is to 

advance to the interview stage of the residency selection process.  

Table 2.1 
 
Applicant Information Collected In Pharmacy Online Residency Centralized Application Service 
(PhORCAS)* 
Contact information (address, phone, last 4 digits of Social Security Number) 
Personal Information (citizenship, veteran status, felony conviction) 
Fluent languages other than English 
Non-curriculum-based internship hours 
Non-pharmacy college, degree, and grade point average 
Pharmacy college and grade point average  
Type of residency of interest 
Pharmacy work experience 
Publications (local, state, and national) 
Presentations (local, state, and national) 
Professional awards/scholarships 
Leadership experience 
Volunteer/community service 
Curriculum Vitae (CV) 
Advanced pharmacy practice experiences (APPE) lengths and locations 
Professional memberships 
Professional leadership positions 
References/Letters of Recommendation  
Letter of Intent  
Supplemental materials (program-specific requirements) 
 * ASHP, n.d.  
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 Residency program director roles. Residency program directors (RPDs) lead the 

residency recruitment processes as the designated pharmacist “responsible for the direction, 

conduct, and oversight of the residency program” (ASHP, 2016, p. 2). Only one residency 

program director may be named for a residency program (ASHP, 2016). Residency program 

directors must be licensed pharmacists whose professional experience includes a minimum 

number of years of pharmacy practice experience, with the year requirement dependent on the 

completion of one or more residency programs accredited by the American Society of Health-

System Pharmacists (ASHP) (ASHP, 2016). In addition, residency program directors must have 

a strong history of leadership and professional service (ASHP, 2016). According to ASHP 

Accreditation Standards (2016), responsibilities of the residency program director include the 

duties outlined in Table 2.2. 

Table 2.2 

Residency Program Director Responsibilities* 
Ensure a formal and documented procedure based on predetermined criteria is used to evaluate 
applicant qualifications 
Communicate in writing with accepted applicants regarding program expectations and 
onboarding requirements 
Ensure documentation of completion of all program requirements prior to awarding a certificate 
of residency 
Ensure program compliance with accreditation standards throughout the accreditation cycle  
Provide residents with program orientation  
Collaborate with program preceptors to assess resident knowledge and skills upon program entry 
Utilize each resident’s knowledge and skill assessment upon program entry to create the 
resident’s development plan  
Document a resident development plan for each resident 
Assess each resident’s progress on at least a quarterly basis and make any necessary adjustments 
to the resident development plan  
Collaborate with the pharmacy executive and residency advisory committee to continually 
evaluate the residency program  
Utilize program evaluations to implement program improvements 
Chair the program’s residency advisory committee 
Implement policies for preceptor appointments 
Develop and assess preceptor performance  
 *ASHP, 2016. 
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 A residency advisory committee must be created to serve in an advisory role to the 

residency program director and the program (ASHP, 2016). Participation in program evaluation 

is an important role of the residency advisory committee (ASHP, 2016). Program oversight and 

administration are the primary roles of the residency program director while the role of 

preceptors is as “an expert pharmacist who gives practical experience and training to a pharmacy 

resident” (ASHP, 2016, p. 2).  

Pharmacy Residency Program Types 

 In this section is a description of residency program types. First, the classifications of 

postgraduate year one (PGY1) and postgraduate year two (PGY2) residencies are described. 

Then, the accreditation standards for the three PGY1 residency types (Pharmacy, Community-

based Pharmacy, and Managed Care Pharmacy) are compared and contrasted. 

 PGY1 and PGY2 classifications. The American Society of Health-System Pharmacists 

(ASHP) categorizes residencies as postgraduate year one (PGY1) or postgraduate year two 

(PGY2) pharmacy residencies (ASHP, 2017d). PGY1 residencies focus on broad-based 

competencies, with the goal of allowing residents to experience enhanced growth in their 

professional skills compared to pharmacists who do not complete a residency (ASHP, 2017d). 

Types of PGY1 residencies include Pharmacy, Managed Care Pharmacy, and Community-based 

Pharmacy (ASHP, 2008).  

 Postgraduate year two (PGY2) residencies may be completed after completion of a 

postgraduate year one (PGY1) residency (ASHP, 2016). PGY2 residencies intend to create 

expertise in an area of pharmacy practice and prepare the resident for board certification in that 

specialty area (ASHP, 2017d). The selection process for PGY2 residencies was not examined 

through this dissertation study. However, this study utilized the PGY2 residency types as 
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categories for advanced pharmacy practice experiences (APPE) elective types. PGY2 residency 

types include ambulatory care; cardiology; community pharmacy; corporate pharmacy 

leadership; critical care; drug information; emergency medicine; family medicine; geriatrics; 

health system corporate pharmacy administration; health system medication management 

pharmacy; health system pharmacy administration; human immunodeficiency virus (HIV); 

infectious disease; internal medicine; managed care pharmacy; medication use safety; 

neonatology; nephrology; neurology; nuclear; nutrition support; oncology; palliative care/pain 

management; pediatrics; pharmacoeconomics and outcomes research; pharmacogenetics; 

pharmacotherapy; pharmacy informatics; pharmacy outcomes/healthcare analytics; psychiatric; 

solid organ transplant; and transitions of care (ASHP, 2008). 

 Some residency programs combine postgraduate year one (PGY1) and postgraduate year 

two (PGY2) residencies as one application process (ASHP, 2008). These residencies were 

included in this study since student applicants are participating in the PGY1 selection process. 

Combination programs exist for PGY1 Community-based Pharmacy and PGY1 Pharmacy 

residencies but are not currently available for PGY1 Managed Care Pharmacy residencies 

(ASHP, 2008). Some PGY2 residency types are only offered through combination programs, 

including community pharmacy administration; investigational drugs; medication systems and 

operations; and specialty pharmacy (ASHP, 2008). Other PGY2 residency types offered through 

combination residencies include health system pharmacy administration, drug information, 

palliative care/pain management, pharmacotherapy, and pharmacy informatics (ASHP, 2008).   

 PGY1 residency purpose by residency type. The accreditation standards for the three 

postgraduate year one (PGY1) residency types (Pharmacy, Community-based Pharmacy, and 

Managed Care Pharmacy) provide information related to the differences between these residency 
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types. The PGY1 Pharmacy and PGY1 Community-based Pharmacy share the same program 

purpose to: 

Build on Doctor of Pharmacy education and outcomes to contribute to the development 

of clinical pharmacists responsible for medication-related care of patients with a wide 

range of conditions, eligible for board certification, and eligible for postgraduate year two 

pharmacy residency training. (ASHP, 2016, p. 1; ASHP & APhA, 2016, p. 1)  

The PGY1 Community-based Pharmacy residency accreditation standards further describe this 

residency type as follows:  

Pharmacist residency education and training in community-based practice aims to 

develop pharmacy leaders who are capable of improving the health of patients within the 

communities they serve. The primary purpose of this Standard is to foster the 

development of community-based pharmacist practitioners who are community-focused 

practice leaders, serving as an access point of care and having the skillset necessary to 

provide quality generalist patient care services wherever health and medication needs 

arise. (ASHP & APhA, 2016, p.1) 

 The PGY1 Managed Care Pharmacy program purpose is slightly different, stating the 

purpose to: 

Build on Doctor of Pharmacy education and outcomes to develop managed care 

pharmacist clinicians with diverse patient care, leadership and education skills who are 

eligible for board certification and postgraduate year two pharmacy residency training. A 

managed care residency will provide systematic training of pharmacists to achieve 

professional competence in the delivery of patient care and managed care pharmacy 

practice. (ASHP & AMCP, 2016, p. 1) 
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 Standards domains by residency type. The standards for each residency type are 

described through six domains, which are very similar in content but do not utilize identical 

domain names. Standards for postgraduate year one (PGY1) Pharmacy residencies utilize the 

following domain names: 1) Requirements and Selection of Residents; 2) Responsibilities of the 

Program to the Resident; 3) Design and Conduct of the Residency Program; 4) Requirements of 

the Residency Program Director and Preceptors; 5) Requirements of the Site Conducting the 

Residency Program; and 6) Pharmacy Services (ASHP, 2016).   

 Standards for postgraduate year one (PGY1) Community-based Pharmacy residencies 

utilize the same domain names as the PGY1 Pharmacy residency standards 2, 3, and 4.  

Standards 1, 5, and 6 differ slightly with the following domain names: 1) Requirements for 

Resident Selection and Resident Completion of the Program; 5) Requirements for Organizational 

Structure of the Residency Program; and 6) Pharmacy Practice (ASHP & APhA, 2016). Despite 

these variations in domain names, the descriptions providing an overview of each domain are 

identical for PGY1 Pharmacy residencies and PGY1 Community-based Pharmacy residencies 

(ASHP, 2016; ASHP & APhA, 2016).  

 Standards for postgraduate year one (PGY1) Managed Care Pharmacy residencies utilize 

the same domain names as PGY1 Pharmacy residency standards 1, 2, 3, and 4. Standards 5 and 6 

differ slightly, with the following domain names: 5) Requirements of the Sponsoring 

Organization and Practice(s) Conducting the Residency Program; and 6) Pharmacy Practice 

Environment (ASHP & AMCP, 2016). The descriptions providing an overview of each domain 

are identical for all three PGY1 residencies types for the first five domains (ASHP, 2016; ASHP 

& AMCP, 2016; ASHP & APhA, 2016). The description for standard 6, which outlines the level 

of pharmacy practice required for a residency environment, is identical for PGY1 Pharmacy and 
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PGY1 Community-based Pharmacy residencies but contains two differences for PGY1 Managed 

Care Pharmacy residencies. The description for the PGY1 Managed Care Pharmacy residency 

states the resident should “strive for exemplary pharmacy services and programs to improve 

patient care outcomes” (ASHP & AMCP, 2016, p. 2 [emphasis added]). The other PGY1 

descriptions do not contain a reference to programs. This addition is reflective of the population-

based care processes in managed care as opposed to the patient-specific care that is predominant 

in the other practice environments. The other difference in the PGY1 Managed Care Pharmacy 

description is the exclusion of automation in describing medication distribution in the pharmacy 

practice environment (ASHP & AMCP, 2016). Since managed care pharmacy practices often 

does not involve the distribution of medications, automation for this purpose was most likely 

deemed not applicable to this environment.  

 Accreditation standards by residency type. A review of the detailed accreditation 

requirements for each postgraduate year one (PGY1) residency type found standards 1, 2, 4, and 

5 were not identical in wording but contained no appreciable differences in program 

requirements. The only notable differences for these standards were that PGY1 Community-

based Pharmacy standards contain additional language on the responsibilities of partnering 

organizations, less specificity on residency program director qualifications related to committee 

experience, and more requirements regarding the use of nonpharmacist preceptors (ASHP & 

APhA, 2016).  

 Differences between the PGY1 residency types are noted in standards 3 and 6. Standard 3 

outlines the competencies, goals, and objectives of residency programs in order to meet the 

purpose of the residency type (ASHP, 2016; ASHP & AMCP, 2016; ASHP & APhA, 2016). 
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Standard 6 outlines the practice environments required for each PGY1 residency type. Reviewed 

in this section are Standards 3 and 6 for each residency type. 

 PGY1 Pharmacy residency. Standard 3 outlines the competencies, goals, and objectives 

of residency programs (ASHP, 2016). Competencies for the PGY1 Pharmacy residency include 

the areas of “patient care; advancing practice and improving patient care; leadership and 

management; and teaching, education, and dissemination of knowledge” (ASHP, 2016, p. 4). 

The residency must be structured to allow residents “to gain experience and sufficient practice 

with diverse patient populations, a variety of disease states, and a range of patient problems” 

(ASHP, 2016, p. 5). Therefore, if residencies are based in settings other than general hospital 

practice, the program must provide opportunity to gain broad-based experience (ASHP, 2016). 

At least 65% of the residency must be rooted in direct patient care activities, and no more than 

30% of the residency may be limited to a specific patient population or medical condition 

(ASHP, 2016).  

 Standard 6 requirements for postgraduate year one (PGY1) Pharmacy residencies are 

based on the American Society of Health-System Pharmacists (ASHP) publication Best 

Practices for Health-System Pharmacy (ASHP, 2016). The practice site must be an “integral part 

of the health-care delivery system” (ASHP, 2016, p. 10). This integration must be demonstrated 

based upon factors such as the scope of pharmacy services, documented outcomes resulting from 

these services, involvement in all aspects of the medication use process, and collaboration with 

other healthcare professionals (ASHP, 2016). Required components of the medication 

distribution process should include pharmacy technician utilization; unit-dose medication; sterile 

and nonsterile compounding; investigational drug procedures; medication safety policies; secure 

distribution processes; and technologies supporting safe medication use and distribution (ASHP, 
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2016). The scope of patient care services should include interdisciplinary collaboration; 

proactive participation in the implementation, monitoring, and review of individual patient care 

plans; protocols; collaborative practice agreements; medication administration; wellness 

services; continuity of care; and documentation of these services and resulting outcomes (ASHP, 

2016). The practice site must be involved in the creation and monitoring of effective medication 

use policies include formularies; healthcare professional education; guidelines and protocols for 

medication use; adverse drug reaction monitoring and prevention; and safe medication use 

(ASHP, 2016). 

 PGY1 Community-based Pharmacy residency. Standard 3 outlines the competencies, 

goals, and objectives for the postgraduate year one (PGY1) Community-based Pharmacy 

residency, which include the areas of “patient care; advancing community-based practice; 

leadership and management; and teaching, education, and dissemination of knowledge” (ASHP 

& APhA, 2016, p. 5). Areas of residency training are to include medication management, 

wellness, immunizations, disease state management, continuity of care, and patient-centered 

medication distribution (ASHP & APhA, 2016). This standard mimics the PGY1 Pharmacy 

standard, calling for a broad-based approach to patients and disease states as well as outlining the 

same minimum and maximum time frames for training activities (ASHP & APhA, 2016).  

  Standard 6 outlines the practice environment required for a postgraduate year one 

(PGY1) Community-based Pharmacy residency. The patient care services for this residency type 

are identical in standard 3 and standard 6 (ASHP & APhA, 2016). Appropriate medication 

distribution processes should include a patient-centered approach; control and responsibility for 

the medication use process; technologies supporting medication safety; patient counseling 

provisions; and targeted interventions incorporated into the distribution process (ASHP & APhA, 



 29 

2016). The scope of pharmacist services, based upon the Joint Commission of Pharmacy 

Practitioners’ Pharmacists’ Patient Care Process, should include management of the distribution 

process; proactive evaluation of medication use; self-care counseling; adverse drug reaction 

monitoring and prevention; collaborative practice agreements; medication use protocols; patient, 

population, and healthcare provider education; interprofessional collaboration; and 

documentation of these care services (ASHP & APhA, 2016).  

 PGY1 Managed Care Pharmacy residency. Standard 3 outlines the competencies, goals, 

and objectives for the postgraduate year one (PGY1) Managed Care Pharmacy residency, which 

include the areas of “patient care; advancing practice and improving patient care; leadership and 

management; and teaching, education, and dissemination of knowledge” (ASHP & AMCP, 

2016, p. 4). These areas mimic the PGY1 Pharmacy residency areas (ASHP, 2016; ASHP & 

AMCP, 2016). The PGY1 Managed Care Pharmacy standard mimics the PGY1 Pharmacy and 

PGY1 Community-based Pharmacy standards, calling for a broad-based approach to patients and 

disease states as well as outlining the same minimum and maximum time frames for training 

activities (ASHP & AMCP, 2016). 

 Standard 6 for postgraduate year one (PGY1) Managed Care Pharmacy residencies 

outlines the necessary pharmacy practice characteristics which, compared to the other PGY1 

residencies, focus largely on technologic strategies to support patient care (ASHP & AMCP, 

2016). Technologic requirements include interoperable systems and data supporting medical 

informatics; patient confidentiality; patient care activities; and measurement of population-based 

quality (ASHP & AMCP, 2016). Standard 6 also outlines three different patient care delivery 

models: 1) care provided to individual patients, either directly to patients or indirectly through 

recommendations to other healthcare providers; 2) care formally planned and targeted to 
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individuals in defined patient groups; and 3) population-based care through the development of 

medication use policy and procedures (ASHP & AMCP, 2016). Pharmacists must participate in 

activities such as pharmacy and therapeutics functions; drug monographs; medication use 

evaluations; policies and procedures for safe medication use; adverse drug reaction reporting and 

prevention; and continuous quality improvement of pharmacy initiatives (ASHP & AMCP, 

2016). The scope of patient care services should include interprofessional collaboration; 

proactive development of care plans for both individuals and populations; disease management; 

wellness; continuity of care; formulary management; healthcare professional and patient 

education; medication use policy development; adverse drug reaction monitoring and prevention; 

medication adherence initiatives; documentation of patient care services and resulting outcomes; 

and reporting of patient outcome data (ASHP & AMCP, 2016).  

Pharmacy Resident Candidate Selection Factors 

 Examined in this section is recent research regarding factors considered by pharmacy 

residency programs when selecting from the pool of postgraduate year one (PGY1) residency 

candidates. Summarized are reviews of 11 pertinent studies that informed this dissertation study. 

Following those summaries, literature related to the role of advanced pharmacy practice 

experiences (APPEs) in the resident selection process is discussed. In addition, the influence of 

letters of recommendation and letters of intent is reviewed.  

 Review of pertinent studies. In this section and in Table 2.3 (placed at the end of this 

section) is a summary of 11 studies that frame this dissertation study. Austin et al. (2015) 

conducted a survey of all residency program directors, which unlike this dissertation study, 

included postgraduate year two (PGY2) residency program directors. With a response rate of 

35%, Austin et al. (2015) found the most influential factors leading to a postgraduate year one 
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(PGY1) interview offer were letters of recommendation, letters of intent, rotations, work 

experience, grade point average, and leadership experience. Austin et al. (2015) did not describe 

the rotations or distinguish what was influential related to these rotations. PGY2 residency 

program directors indicated letters of recommendation, rotations, letters of intent, school of 

pharmacy, PGY1 institution or organization, and a recruiting event interaction as the most 

influential factors (Austin et al., 2015). Austin et al. (2015) also researched the components of 

the interview day, finding variation among institutions.  

 Like this dissertation study, Blake et al. (2015) delimited their sample to all postgraduate 

year one (PGY1) residency programs and their analysis to selecting candidates for interviews. 

PGY1 residency program directors were asked to indicate which factors were utilized in the 

selection process as well as to rank the importance of the factors (Blake et al., 2015). Following a 

29% survey response rate, Blake et al. (2015) found 73% of respondents reported using clinical 

advanced pharmacy practice experiences (APPEs) as part of the selection process. Five other 

factors, including letters of recommendation, grade point average, leadership, work experience, 

and candidate fit, were utilized at a higher rate than clinical APPEs (Blake et al., 2015). Clinical 

APPEs were considered among the most important factors, cited by 12% of residency program 

directors (Blake et al., 2015). This ranking followed program fit (38%), letters of 

recommendation (23%), and grade point average (13%) (Blake et al., 2015). Conversely, 34% of 

residency program directors indicated clinical advanced pharmacy practice experiences (APPEs) 

were not among the top 5 factors (Blake et al., 2015). Factors with lower percentages than 

clinical APPEs, indicating the factor was a more important factor than clinical APPEs, included 

letters of recommendation (11%), program fit (18%), grade point average (27%), and leadership 

(29%) (Blake et al., 2015). Blake et al. (2015) also studied these perceptions from the viewpoint 
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of college or school of pharmacy faculty members. Faculty members believed clinical APPEs 

were more important in the selection process than residency program directors (Blake et al., 

2015). Other factors with statistically significant differences between faculty and residency 

program directors included work experience, which was ranked higher by residency program 

directors than faculty, and research and extracurricular activities, which were ranked higher by 

faculty than residency program directors (Blake et al., 2015). The likelihood of faculty 

involvement with students in research, extracurricular activities, and clinical APPEs may have 

led to faculty rating these factors as more important than residency program directors.  

 Butts and Smith (2015) surveyed residency program directors for postgraduate year one 

(PGY1) and postgraduate year two (PGY2) residency programs in Kentucky (n = 31) to 

determine the importance of various factors when selecting candidates for interviews. An 81% 

response rate provided survey results that found the individual factors of program fit, pharmacy 

work experience, leadership, rotations, and pharmacy grade point average were highly rated 

factors when selecting PGY1 candidates for interviews (Butts & Smith, 2015). Individual factors 

were also grouped by domain. The highest ranked domain was the application features/program 

fit domain, consisting of letters of recommendation, perceived program fit, professional goals, 

and verbal and written communication skills (Butts & Smith, 2015). Phase II of the study 

explored how programs evaluated interpersonal skills, knowledge, pharmacy experience, and 

communication skills during the pre-interview phase as well as during the interview phase. 

Letters of recommendation from a clinical preceptor were frequently utilized in the pre-interview 

phase to assess these factors; specifically, 90% of respondents reported using letters of 

recommendation to assess knowledge and interpersonal skills (Butts & Smith, 2015). Butts and 

Smith (2015) also examined the influence of various factors during the interview process. In this 
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analysis, completing an advanced pharmacy practice experience (APPE) at the residency site and 

employment at the residency site were both found to contribute positively to the application as an 

assessment of communication skills (Butts & Smith, 2015).  

 Ensor et al. (2013) described an internal process utilized at a large teaching institution to 

identify the characteristics most likely to result in a postgraduate year one (PGY1) residency 

interview. The characteristics of applicants invited to interview were retrospectively compared to 

the characteristics of applicants not invited to interview. This multivariate analysis found 

professional association involvement, presentations, rotation experiences, publications, 

pharmacy work experience, grade point average, and skills and certifications to be significantly 

associated with an interview invitation (Ensor et al., 2013). Ensor et al. (2013) did not assert 

these findings were generalizable to other institutions. Rather, Ensor et al. (2013) sought to share 

the process so other programs might determine their individual institution’s preferences.  

 Gohlke et al. (2014) surveyed all postgraduate year one (PGY1) residency program 

directors to evaluate qualities and characteristics of the “ideal” PGY1 candidate. Unlike this 

dissertation study, this analysis was not specific to the interview selection process but considered 

the overall selection process. Following a 34% response rate, highly ranked characteristics 

included excellent letters of recommendation, strong letters of intent, and prior rotation 

experience at the institution (Gohlke et al., 2014). Gohlke et al. (2014) compared these highly 

ranked characteristics to those in an uncited study conducted 5 years earlier. The ranking of 

grade point average moved from the second position to the fourth position, trailing prior rotation 

experience at the institution (Gohlke et al., 2014). Gohlke et al. (2014) provided some ability to 

describe how a particular advanced pharmacy practice experience (APPE) might be 

differentiated from another, by distinguishing the APPE was completed at the residency’s 
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institution. Gohlke et al. (2014) also found that multiple hospital APPEs were preferred by 55% 

of respondents while a mix of diverse APPE practice settings was preferred by 27% of 

respondents. In addition to these results, Gohlke et al. (2014) found the highest scored qualities 

of an applicant were familiarity with the applicant’s college of pharmacy and hospital work 

experience (Gohlke et al., 2014).  

 Hillebrand et al. (2015) conducted a survey of residency program directors from 

postgraduate year one (PGY1) and postgraduate year two (PGY2) residency programs who were 

members of the University HealthSystem Consortium (n = 105) to learn about screening tools 

utilized during the residency application process. This sample represents a subset of residency 

programs so results are not necessarily generalizable to all residency programs. With a 22% 

response rate, Hillebrand et al. (2015) found the screening tool factors considered most important 

when reviewing applicants for interview invitations to be overall impression based on the 

screening tool, letters of recommendation, letters of intent, quality of clerkship rotations, and 

leadership roles. However, quality of clerkship rotations was subjective terminology and not 

defined, leaving no guidance to determine which advanced pharmacy practice experiences are 

considered to be of high quality.  

 Jellinek-Cohen et al. (2012) achieved a 36% response rate to a survey of all postgraduate 

year one (PGY1) and postgraduate year two (PGY2) residency program directors to examine the 

importance of various factors when selecting candidates for interviews. PGY1 respondents 

reported the most important or critical factors were the ability to learn, a recommendation from a 

pharmacy practice colleague, work experience, pharmacy school grades, and leadership 

positions. In this analysis, Jellinek-Cohen et al. (2012) utilized a factor called experience with 

high-level practitioners to examine advanced pharmacy practice experiences (APPEs). While this 
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factor was not in the top tier of responses, approximately 97% of respondents rated this factor as 

important or critical, suggesting the top tier is wide (Jellinek-Cohen et al., 2012). Experience 

with high-level practitioners was not defined but was subjectively determined by the 

respondents. Jellinek-Cohen et al. (2012) also queried residency program directors related to 

preferred letter of recommendation sources and found 100% of respondents preferred clinical 

preceptors as a reference source.    

  Nisly et al. (2014) retrospectively reviewed postgraduate year one (PGY1) application 

packets to determine what factors correlated to a positive onsite interview. The study was 

delimited to residency applicants to the Indiana University Health residency program from 2009-

2013. Correlated characteristics included publications, letters of recommendations, program fit, 

and two supplementary essay questions unrelated to advanced pharmacy practice experiences 

(Nisly et al., 2014). No correlation was found related to patient care rotations or to 

supplementary essay questions related to advanced pharmacy practice experiences (APPEs) 

(Nisly et al., 2014).  

 Pick et al. (2013) conducted a survey of all postgraduate year one (PGY1) and 

postgraduate year two (PGY2) residency program directors to determine factors used to select 

residents, without delimitation to the interview invitation stage. In addition, factors related to 

advanced pharmacy practice experience (APPE) types and letter of recommendation sources 

were explored. The resulting data from the 16% response rate found the interview process was 

the number one factor influencing candidate selection, with 67% of respondents ranking 

interviews as the highest contributor (Pick et al., 2013). No other selection factor approached this 

ranking, with letters of recommendation (9%), work experience (4%), and letters of intent (4%) 

receiving the next highest rankings (Pick et al., 2013). Answer options related to advanced 
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pharmacy practice experiences (APPEs) were not provided for this particular question. Instead, 

residency program directors were asked to rank their preferences for the completion of eight 

APPE types (Pick et al., 2013). Results were reported by groupings, with the top APPE types 

being critical care, drug information, and cardiology, the middle tier APPE types being long term 

care and academia, and the least preferred APPE types being pharmacy administration, 

poison/toxicology, and oncology (Pick et al., 2013). Pick et al. (2013) explained the question 

asking for a rank of APPE preferences was limited to these eight APPE types based on 

experiences at the authors’ institution, where drug information was a required APPE and the 

other options were popular electives. The limitation to eight APPE types lessens the ability to 

generalize findings to other programs where other APPE electives might be available. Pick et al. 

(2013) also reported some respondents found this question to be controversial because not all 

colleges and schools of pharmacy allow students to preference elective APPE types. Some 

respondents were concerned that a factor outside of a student’s control might disadvantage the 

student in the selection process (Pick et al., 2013). Several other survey questions were related to 

APPEs. Related to grading APPEs, the majority of respondents (54%) indicated pass-fail grades 

for APPEs were not equal to letter grades for APPEs while 46% indicated both grading strategies 

were equal or that it didn’t matter (Pick et al., 2013). Regarding academic APPEs, 77% of 

respondents indicated an academic rotation had no impact or did not enhance an application 

(Pick et al., 2013). However, 46% indicated a rigorous teaching rotation would enhance the 

application, suggesting that classroom instruction was necessary in the view of residency 

program directors to create value (Pick et al., 2013). Letter of recommendation sources were also 

explored. Sixty percent of respondents indicated a preference for letter sources, with 84% 

preferring clinical preceptors as one letter source (Pick et al., 2013). Pick et al. (2013) also 
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reported that clinical preceptors should comment on clinical and critical thinking skills in these 

letters as well as provide specific examples of student performance.   

 An additional pertinent study was placed in press after the commencement of this 

dissertation study. Prisco et al. (in press) conducted a national survey of postgraduate year one 

(PGY1) residency program directors to evaluate several factors related to experiential education 

and to identify discrepancies between perceptions of residency program directors and pharmacy 

students. Following a 28% response rate, residency program directors responses were compared 

to responses of pharmacy students from six colleges and schools of pharmacy who were entering 

the residency recruitment process (Prisco et al., in press). Prisco et al. (in press) found over 85% 

of residency program directors responded that completing longitudinal advanced pharmacy 

practice experiences (APPEs) was neutral or unimportant where as students felt longitudinal 

APPEs were important to residency program directors. Another discrepancy identified was the 

APPE timing relative to the American Society of Health-System Pharmacists (ASHP) Midyear 

Clinical Meeting. Although residency program directors placed some importance on this APPE 

timing factor, this importance was significantly smaller than students perceived (Prisco et al., in 

press). Similarly, the inpatient general medicine patient care APPE, one of the APPEs required 

by Accreditation Council for Pharmacy Education (ACPE) standards, was the APPE perceived 

as most important to complete prior to the ASHP Midyear Clinical Meeting. However, the 

importance perceived by students was greater than residency program directors (Prisco et al., in 

press). Prisco et al. (in press) also evaluated grading structure and found letter grades for APPEs 

were viewed as more important than pass/fail grades by both residency program directors and 

pharmacy students. 
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 Scalise et al. (2016) conducted a survey of residency program directors for all 

postgraduate year one (PGY1) Community-based Pharmacy residencies (n = 109), focusing on 

the specific characteristics preferred for this residency type. Following a response rate of 65%, 

the most important characteristics for interview selection were identified as pharmacy work 

experience, letters of recommendation, letters of intent, professional organization leadership, and 

pharmacy grade point average (Scalise et al., 2016). These factors were reported as a top 3 

characteristic between 38-68% of the time (Scalise et al., 2016). In contrast, advanced pharmacy 

practice experiences (APPEs) were only selected as a top 3 characteristic 13% of the time 

(Scalise et al., 2016). Scalise et al. (2016) also identified important traits that influence candidate 

selection during interviews for PGY1 Community-based Pharmacy residencies. While no traits 

were specific to advanced pharmacy practice experiences (APPEs), important traits that could be 

demonstrated via APPEs included time management and prioritization; self-awareness and 

commitment to improvement; and clinical knowledge (Scalise et al., 2016).  

 Influence of Advanced Pharmacy Practice Experiences. Of the 11 reviewed studies, 

six studies reported advanced pharmacy practice experiences (APPEs) among the factors with 

the highest level of influence on candidate selection (Austin et al., 2015; Blake et al., 2015; Butts 

& Smith, 2015; Ensor et al., 2013; Gohlke et al., 2014; Hillebrand et al., 2015). Although highly 

ranked, the influence of APPEs on the postgraduate year one (PGY1) resident selection process 

is not clear. Reasons include the lack of specificity related to the types of APPEs studied and the 

use of inconsistent and ambiguous definitions of APPEs. Examples of definitions include clinical 

rotations, rotations, clerkship rotations, quality of clerkship rotations, patient care rotations, 

experience with high-level practitioners, and elective clerkships (Austin et al., 2015; Blake et al., 
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2015; Butts & Smith, 2015; Ensor et al., 2013; Gohlke et al., 2014; Hillebrand et al., 2015; 

Jellinek-Cohen et al., 2012; Nisly et al., 2014; Pick et al., 2013; Scalise et al., 2016).  

 Eight of the 11 studies focused on the characteristics or factors that influenced selection 

for residency interviews (Austin et al., 2015; Blake et al., 2015; Butts & Smith, 2015; Ensor et 

al., 2013; Hillebrand et al., 2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014; Scalise et al., 

2016). This disseration study also examined factors that influence selection for residency 

interviews, with a focus on factors related to advanced pharmacy practice experiences (APPEs). 

Gohlke et al. (2014) and Pick et al. (2013) examined the overall resident selection process 

without delimitation to selection for interviews.  

 Nine of the 11 studies utilized survey methodology as was employed in this dissertation 

study (Austin et al., 2015; Blake et al., 2015; Butts & Smith, 2015; Gohlke et al., 2014; 

Hillebrand et al., 2015; Jellinek-Cohen et al., 2012; Pick et al., 2013; Prisco et al., in press; 

Scalise et al., 2016). Of these, six studies surveyed the entire sample of postgraduate year one 

(PGY1) residency program directors, as was done for this dissertation study (Austin et al., 2015; 

Blake et al., 2015; Gohlke et al., 2014; Jellinek-Cohen et al., 2012; Pick et al., 2013; Prisco et al.,  

in press). Butts and Smith (2015) delimited their study to residency program directors (RPDs) in 

Kentucky, surveying 31 RPDs. Hillebrand et al. (2015) delimited their study to residency 

program directors in the University HealthSystem Consortium (n = 105). Scalise et al. (2016) 

delimited their study to residency program directors for postgraduate year one (PGY1) 

Community-based Pharmacy residency programs.  

 Targeting survey participants appears to improve survey response rates. Butts and Smith 

(2015) reported an 81% response rate from Kentucky residency program directors, and Scalise et 

al. (2016) reported a 65% response rate from postgraduate year one (PGY1) Community-based 
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Pharmacy residency program directors. However, delimiting to University HealthSystem 

Consortium members resulted in a 22% response rate (Hillebrand et al., 2015).  Studies 

surveying all residency program directors reported response rates ranging from 16% to 36%, 

with an average rate of approximately 30% (Austin et al., 2015; Blake et al., 2015; Gohlke et al., 

2014; Jellinek-Cohen et al., 2012; Pick et al., 2013; Prisco et al., in press). 
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Table 2.3 
 
Comparison of Studies Exploring APPEs in Residency Candidate Selection 
Study Group 

Studied 
Response 
Rate 

Interview or 
Overall 
Selection?  

APPEs Top 
Influence? 

Study Overview and Key Findings related to APPEs 

Austin et al. 
(2015) 

PGY1 & 
PGY2 

35% Interview Yes Nationwide survey; No guidance on APPE influence 

Blake et al. 
(2015) 

PGY1  29% Interview Yes Nationwide survey; Clinical APPE influential; Faculty view 
APPEs more influential than RPDs 

Butts and Smith 
(2015) 

PGY1 & 
PGY2 

81% Interview Yes Kentucky survey; APPE at the institution influential 

Ensor et al. 
(2013) 

PGY1  N/A Interview Yes Retrospective analysis of Johns Hopkins Hospital; No 
guidance on APPE influence 

Gohlke et al. 
(2014) 

PGY1 34% Overall Yes  Nationwide survey; APPE at the institution influential; 
Multiple hospital APPEs preferred 

Hillebrand et al. 
(2015) 

PGY1 & 
PGY2 

22% Interview Yes  University HealthSystem Consortium survey; Quality APPE 
influential but quality not defined 

Jellinek-Cohen et 
al. (2012) 

PGY1 & 
PGY2 

36% Interview No  Nationwide survey; APPE with high-level practitioner 
influential, 100% preferred LoR from preceptor 

Nisly et al. (2014) PGY1 N/A Overall No Retrospective analysis of Indiana University Health System; 
No guidance on APPE influence 

Pick et al. (2013) PGY1 & 
PGY2 

16% Overall Not asked Nationwide survey; Highest ranked APPE types from 8 
choices were critical care, drug information, and cardiology; 
54% preferred letter grades for APPEs; 84% preferred LoR 
from preceptors  

Prisco et al. (in 
press) 

PGY1  28% Overall Not asked Students believe RPDs view APPE timing and longitudinal 
APPEs as more important than RPDs believe, Letter grades 
for APPEs preferred by RPDs and students 

Scalise et al. 
(2016) 

PGY1 65% Overall No Nationwide Survey of PGY1 Community-based Practice 
programs; No guidance on APPE influence 

Note: APPE = advanced pharmacy practice experiences, N/A = not applicable, LoR = letter of recommendation, RPDs = residency program directors, PGY1 = 
postgraduate year one, PGY2 = postgraduate year two.  
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 Influence of letters of recommendation. Of all the factors studied related on resident 

selection influence, letters of recommendation are most frequently cited as impactful (Austin et 

al., 2015; Blake et al., 2015; Butts & Smith, 2015; Ensor et al., 2013; Gohlke et al., 2014; 

Hillebrand et al., 2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014; Pick et al., 2013; Scalise et 

al., 2016). Advanced pharmacy practice experiences (APPEs) are likely to influence letters of 

recommendation, as APPE preceptors are often a source of these letters. Letters of 

recommendation from clinical preceptors are among the most likely to be viewed positively by 

residency programs (Butts & Smith, 2015; Jellinek-Cohen et al., 2012; Pick et al., 2013).  

 Butts and Smith (2015) reported that letters of recommendation from a clinical preceptor 

were frequently utilized in the pre-interview phase to assess factors such as interpersonal skills, 

knowledge, pharmacy experience, and communication skills. Specifically, 90% of respondents 

reported using letters of recommendation from a clinical preceptor to assess knowledge and 

interpersonal skills, 79% reported using letters of recommendation to assess pharmacy 

experience; and 63% reported using letters of recommendation to assess communication skills 

(Butts & Smith, 2015).  

 Pick et al. (2013) found 60% of respondents indicated a preference for letter of 

recommendation sources, with 84% of those with a preference indicating clinical preceptors as a 

preferred letter source. Pick et al. (2013) also reported that clinical preceptors should comment 

on clinical and critical thinking skills as well as provide specific examples of student 

performance. Pick et al. (2013) suggested sharing a clinical situation, presentation, or other 

project that would provide evidence of knowledge and ability to achieve goals.   

 Other studies confirm the importance of advanced pharmacy practice experience (APPE) 

preceptors as sources for letters of recommendation. Jellinek-Cohen et al. (2012) queried 
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residency program directors related to preferred letter of recommendation sources and found 

100% of respondents preferred clinical preceptors as a reference source. Gohlke et al. (2014) 

found a letter of recommendation from a pharmacy practice colleague to be influential but did 

not distinguish if the recommendation resulted from advanced pharmacy practice experience 

(APPE) activities. Studies also support that faculty members were desirable sources for letters of 

recommendation, but it is unclear whether these faculty members were purely didactic references 

or pharmacy practice faculty providing a mixture of didactic and experiential observations (Butts 

& Smith, 2015; Jellinek-Cohen et al., 2012).  

 Influence of letters of intent. Letters of intent serve as a mechanism for applicants to 

demonstrate their fit with a residency program by linking their experiences and professional 

goals to a particular residency program (Bauman & Sims, 2012; Crouch, 2013). Program fit has 

been reported as an important factor influencing selection for residency interviews and residency 

placement (Blake et al., 2015; Butts & Smith, 2015; Nisly et al., 2014).  

 Advanced pharmacy practice experiences (APPEs) may be utilized to demonstrate this fit 

by showcasing knowledge, skills, and abilities gained at a particular type of practice setting, with 

a desirable patient population, or related to an applicable disease state. Most likely driven by the 

desire to determine program fit, letters of intent are frequently cited as an important influence on 

the resident selection process (Austin et al., 2015; Gohlke et al., 2014; Hillebrand et al., 2015; 

Pick et al., 2013; Scalise et al., 2016). However, these studies did not provide specific guidance 

to enhance the influence of letters of intent related to providing information about advanced 

pharmacy practice experiences.  
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Pressures on the Pharmacy Residency Environment 

 Presented in this section is a summary of influences that are creating pressures on the 

pharmacy residency environment. These influences include pharmacy professional initiatives, 

residency capacity, pharmacy workforce influences, and increased pharmacy student enrollment.  

Pharmacy Professional Initiatives 

 While residency training is currently optional for pharmacists, the American Society of 

Health-System Pharmacists (ASHP) and the American College of Clinical Pharmacy (ACCP) 

have sought to improve medication use by promoting the completion of a minimum of one year 

of pharmacy residency training as an entry-level professional requirement (ASHP, 2007; Murphy 

et al., 2006). The American College of Clinical Pharmacy (ACCP) outlined its plans for 

postgraduate pharmacy residency training, stating that residency training should be a prerequisite 

for entry-level pharmacy practice by 2020 (Murphy et al., 2006). Likewise, in 2007, the 

American Society of Health-System Pharmacists (ASHP) presented their 2015 vision that entry-

level pharmacists in hospital and health-system practices will have completed at least one year of 

residency training (ASHP, 2007). ASHP reaffirmed its position that hospital and health-system 

pharmacists should be residency-trained in its more recent Practice Advancement Initiative (PAI) 

(“The consensus of the Pharmacy Practice Model Summit,” 2011).  

 From the perspective of pharmacy education, guidance from Accreditation Council for 

Pharmacy Education (ACPE) 2016 accreditation standards for colleges and schools of pharmacy 

indicates pharmacy practice faculty should complete additional postgraduate training such as 

residency training (ACPE, 2015b). With these calls for a minimum of postgraduate year one 

(PGY1) residency training, pharmacy graduates may be limited in their career options if 

opportunities for residency training are not available. 
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Pharmacy Residency Capacity 

 Despite these calls for students to complete pharmacy residencies, the opportunity to 

complete a pharmacy residency is limited. The trend over the past decade has shown the number 

of residencies available is significantly less than the number of applicants. In 2007, a Doctor of 

Pharmacy graduate from a college or school of pharmacy seeking placement in a postgraduate 

year one (PGY1) residency was successfully placed over 70% of the time (National Matching 

Services, Inc., 2007). This placement rate has dramatically decreased over the past ten years. 

Match rates between 2012 and 2017 averaged 53%, ranging from 50-58% (National Matching 

Services, Inc., n.d.). Between 2007 and 2017, the number of pharmacy graduates seeking PGY1 

residencies increased by 224%, from 1,900 applicants to 6,162 applicants (National Matching 

Services, Inc., n.d.; National Matching Services, Inc., 2007). Fortunately, a 117% growth in 

PGY1 residency positions during this timeframe has met a portion of this demand, but this 

growth in PGY1 residency positions has been insufficient to meet the residency capacity sought 

by pharmacy graduates (National Matching Services, Inc., n.d.; National Matching Services, 

Inc., 2007). The increased demand in the last 10 years has resulted in a 204% increase in the 

number of unmatched applicants (National Matching Services, Inc., n.d.; National Matching 

Services, Inc., 2007). In 2017, 1,693 applicants were unmatched while only 21 residency 

positions were unfilled (National Matching Services, Inc., n.d.).  

 To enhance their students’ preparation for the residency placement process, colleges and 

schools of pharmacy have implemented several strategies. Strategies reported include interview 

preparation (Ifeachor, Ramsey, Kania, & White, 2016; Koenigsfeld et al., 2012; Powell et al., 

2015; Prescott, 2010; Rider, Oeder, Nguyen, & Rodis, 2014; Stacy, Yancey, High, Brooks, & 

Burke, 2012; Stover, Fleming, Riche, Sherman, & Bloodworth, 2014), curriculum vitae review 
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(Powell et al., 2015; Prescott, 2010; Rider et al., 2014; Stacy et al., 2012; Stover et al., 2014), 

dual degree opportunities (Ifeachor et al., 2016), elective preparatory courses (Ifeachor et al., 

2016; Phillips, Bourg, Guffey, & Phillips, 2012), student organization programming (Ifeachor et 

al., 2016; Rider et al., 2014), clinical tracks (Ifeachor et al., 2016), seminars and trainings 

(Ifeachor et al., 2016; Jacobs & Manor, 2008; Prescott, 2010; Rider et al., 2014; Stacy et al., 

2012; Stover et al., 2014), faculty-provided information (Machado, Zapantis, Singh-Franco, 

Marsh, & Beckey, 2008), and residency showcases (Ifeachor et al., 2016; Stover et al., 2014).   

 The gap between the desire for postgraduate year one (PGY1) residency placement and 

the current residency capacity presents a challenge to graduates of colleges and schools of 

pharmacy. This gap is unlikely to decline in the near future due to several factors including the 

previously described professional initiatives to require all pharmacists entering the profession to 

complete a PGY1 residency (ASHP, 2007; Murphy et al., 2006). Other factors, including a 

significant increase in Doctor of Pharmacy graduates and a tightening pharmacist employment 

market, also contribute to this increase in demand for PGY1 residencies.   

Doctor of Pharmacy Student Enrollment 

 Another factor influencing the demand for pharmacy residencies is the increased number 

of Doctor of Pharmacy graduates. In 2007, there were 9,812 Doctor of Pharmacy graduates in the 

United States (AACP, 2017). However, in 2016, there were 14,556 Doctor of Pharmacy 

graduates in the United States (AACP, 2017). This 48% increase in graduates creates pressure on 

the residency placement process as well as the employment market.  

Pharmacy Workforce 

 Changes in the pharmacist workforce have also contributed to the increased interest in 

postgraduate year one (PGY1) residencies. The Pharmacy Workforce Center, Inc., a 
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collaboration of numerous national pharmacy organizations, monitors the supply and demand for 

pharmacist employment and reports these findings as the Pharmacist Demand Indicator (PDI) 

(University of Wisconsin-Madison School of Pharmacy, n.d.). The PDI indicates pharmacist 

employment demand on a 5-point scale with 5 indicating high demand for pharmacists; 4 

indicating moderate demand; 3 indicating a balance in supply and demand; and scores of 2 and 1 

indicating less and much less, respectively, demand for pharmacists than supply (University of 

Wisconsin-Madison School of Pharmacy, n.d.). In 2007, the national Pharmacist Demand 

Indicator (PDI) was 4.1, with demand creating favorable employment options for pharmacists. 

However, the 2016 national PDI was 3.0, indicating a more balanced employment market 

(University of Wisconsin-Madison School of Pharmacy, n.d.).  

 A decreased demand to employ pharmacists coupled with an increasing number of 

pharmacy graduates has resulted in a more competitive pharmacist employment market. The 

need for pharmacy graduates to differentiate themselves in the employment market has emerged. 

The increased skill development resulting from completion of a postgraduate year one (PGY1) 

residency provides a strategy for differentiation in the pharmacist employment market.  

Advanced Pharmacy Practice Experiences 

 Reviewed in this section is pertinent information related to advanced pharmacy practice 

experiences (APPEs). Summarized are accreditation standards related to advanced pharmacy 

practice experiences. In this section is a review of study variables related to advanced pharmacy 

practice experiences (APPEs) including APPE location, APPE structure, APPE elective types, 

APPE timing, and APPE preceptor references.  
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Pharmacy Accreditation Standards 

 The Accreditation Council for Pharmacy Education (ACPE) creates the minimum 

accreditation standards required of Doctor of Pharmacy degree programs (ACPE, 2015a). These 

standards provide the requirements for the advanced pharmacy practice experience (APPE) 

component of the curriculum. Curricular requirements include the completion of, at a minimum, 

36 weeks of APPEs, with individual APPEs being at least four weeks in duration (ACPE, 

2015a). Required APPEs include the practice settings of community pharmacy, ambulatory 

patient care, hospital/health system pharmacy, and inpatient general medicine patient care 

(ACPE, 2015a).  

 Accreditation Council for Pharmacy Education (ACPE) standards reinforce the provision 

of opportunities for students to participate in advanced pharmacy practice experience (APPE) 

electives to “permit exploration of and/or advanced study in areas of professional interest” 

(ACPE, 2015a, p. 6). ACPE (2015b) indicates that the number of elective APPEs varies among 

programs, with one to four elective APPEs typically completed.  

 Accreditation Council for Pharmacy Education (ACPE) standards also address the variety 

of advanced pharmacy practice experience (APPE) opportunities that must be included in 

programs. The standards state that APPEs should “emphasize continuity of care and incorporate 

acute, chronic, and wellness promoting patient-care services in outpatient (community/ 

ambulatory care) and inpatient (hospital/health system) settings” (ACPE, 2015a, p. 9). In 

addition, APPEs should “expose students to diverse patient populations as related to age, gender, 

race/ethnicity, socioeconomic factors, and disease states” (ACPE, 2015a, p. 9).  
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Advanced Pharmacy Practice Elective Type Variables 

 In this section is a review of the study variables related to advanced pharmacy practice 

experiences (APPEs) including APPE location, APPE structure, APPE elective types, APPE 

timing, and APPE preceptor references.  

 APPE location. While advanced pharmacy practice experiences (APPEs) are conducted 

at various locations, research on the impact of these locations on the residency placement process 

is limited. Evidence exists that participating in an APPE at a residency site positively influences 

selection by that residency site (Butts & Smith, 2015; Gohlke et al., 2014). Gohlke et al. (2014) 

found a prior rotation experience at the residency site of interest had a favorable influence. When 

Gohlke et al. (2014) compared their findings to those of an uncited previous study, the influence 

of an APPE experience at the site increased, surpassing the influence of grade point average. 

Butts and Smith (2015) also found that completing an APPE at the residency site had a positive 

influence on candidate selection and found employment at the residency site was favorable as 

well. This exposure at the residency site likely allows both parties a greater opportunity to assess 

the person-environment fit of the candidate and site.  

 This study examined the desirability and necessity of completing advanced pharmacy 

practice experiences (APPEs) at several locations where APPEs may occur. Survey options for 

APPE location were created based on the demographic information collected by American 

Society of Health-System Pharmacists (ASHP) about residency programs. In addition, 

completion of an advanced pharmacy practice experience (APPE) at the residency site or at a 

similar organizational type as the residency site was examined. Residency program director 

preferences for APPEs at similar organizations would support the pursuit of supplementary 
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person-environment fit as the program is seeking candidates with experience at similar 

organizations (Kristof, 1996; Muchinsky & Monahan, 1987).  

 APPE structure. This study explored the desirability and necessity of three advanced 

pharmacy practice experience (APPE) structural components including longitudinal APPEs; mix 

of inpatient and outpatient APPEs; and APPE grading policies.  

 Longitudinal APPEs. Hatton and Weitzel (2013) described the use of complete-block 

scheduling at a college of pharmacy, where students completed all advanced pharmacy practice 

experience (APPE) requirements at the same institution. Bodenberg et al. (2015) described a 

similar experience with a longitudinal scheduling process for some, but not all, APPEs. Taylor et 

al. (2014) described the implementation of a three or four block longitudinal APPE system and 

how the process streamlined the APPE placement process between the three colleges of 

pharmacy served by a health system. Potential benefits of longitudinal APPE scheduling models 

may include a better ability to ensure quality experiences, less logistical burden, longitudinal 

patient care opportunities, and the ability to complete more complex projects (Bodenberg et al., 

2015; Hatton & Weitzel, 2013; Taylor et al., 2014). While longitudinal APPEs may provide 

benefit, prior to the commencement of this research, no published studies described how these 

experiences are viewed by residency program directors and how longitudinal APPEs impact the 

residency placement process. While this dissertation research was underway, Prisco et al. (in 

press) found over 85% of residency program directors indicated that completing longitudinal 

APPEs was neutral or unimportant where as pharmacy students felt longitudinal APPEs were 

important to residency program directors. 

 APPE mix. Accreditation Council for Pharmacy Education (ACPE) standards require 

advance pharmacy practice experiences (APPEs) to provide diverse experiences in terms of 
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patient populations and diseases (ACPE, 2015a). While ACPE outlines the four required APPEs, 

individual pharmacy programs can determine requirements for elective APPEs (ACPE, 2015b). 

Programs may also require other advanced pharmacy practice experiences (APPEs) in addition to 

the four ACPE-required APPEs (ACPE, 2015b). Therefore, program requirements may seek a 

broad-based APPE mix or may allow a more targeted approach based on student preferences and 

career goals (ACPE, 2015b). If the APPE mix is not balanced, the Accreditation Council for 

Pharmacy Education (ACPE) requirement for diverse exposure must be met through the required 

APPEs (ACPE, 2015a). One study suggests policies related the advanced pharmacy practice 

experience (APPE) mix may influence the residency placement process. Gohlke et al. (2014) 

found multiple hospital APPEs were preferred by 55% of residency program director 

respondents while a mix of diverse practice settings was preferred by 27% of respondents.  

 APPE grades. Advanced pharmacy practice experience (APPE) grading policies vary 

among colleges and schools of pharmacy. Typical approaches include letter grades, pass/fail 

grades, grades for each APPE, one grade for all APPEs, and grades per semester of APPEs. One 

study suggests these policies may influence residency placement. Pick et al. (2013) surveyed 

residency program directors to determine preferences related to letter grades compared to 

pass/fail grades. The majority of respondents (54%) indicated that pass-fail grades for APPEs 

were not equal to letter grades for APPEs while 46% indicated both grading strategies were 

equal or that it didn’t matter (Pick et al., 2013). Pass-fail grades were considered equal to letter 

grades by 20% of respondents (Pick et al., 2013). Prisco et al. (in press) also evaluated grading 

structure and found letter grades for APPEs were viewed as more important than pass/fail grades 

by both residency program directors and pharmacy students. 



 52 

 APPE elective types. While advanced pharmacy practice experiences (APPEs) are 

among the factors with the highest level of influence on residency candidate selection, the 

influence of specific types of APPEs is less clear (Austin et al., 2015; Blake et al., 2015; Butts & 

Smith, 2015; Ensor et al., 2013). Tofade et al. (2016) studied students at one school of pharmacy 

to determine if the number of clinical APPEs completed influenced the pharmacy residency 

match rate. Advanced pharmacy practice experience (APPE) types studied included two APPEs 

required by the Accreditation Council for Pharmacy Education (ACPE) (inpatient general 

medicine patient care and ambulatory patient care) along with a mixture of patient care electives 

classified as clinical (Tofade et al., 2016). However, a clear definition of a clinical elective was 

not offered. A list of clinical elective options was provided, which included patient care, 

transitions/continuity of care, medication therapy management, transplant, cardiology, chemical 

dependence, clinical pharmacokinetics, critical care, geriatrics, hematology, oncology, 

HIV/AIDS (human immunodeficiency virus/acquired immune deficiency syndrome), infectious 

disease, palliative care, pediatrics, poison information, and psychiatry (Tofade et al., 2016). 

Detailed information such as APPE location or practice setting was not provided, limiting the 

ability to determine how APPE types might have positively or negatively influenced the 

residency placement process. Tofade et al. (2016) found the number of clinical APPEs did not 

influence the residency placement rate.  

 Pick et al. (2013) asked residency program directors to rank their preferences for the 

completion of eight advanced pharmacy practice experience (APPE) types by residency 

applicants. Preferences were reported by groups, with the top APPE types being critical care, 

drug information, and cardiology, the middle tier APPE types being long term care and 

academia, and the least preferred APPE types being pharmacy administration, poison/toxicology, 
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and oncology (Pick et al., 2013). Pick et al. (2013) explained this question was limited to these 

eight APPE types based on experiences at the authors’ institution, where drug information was a 

required APPE and the other options were popular electives. The limitation to eight APPE types 

lessens the ability to generalize findings to other pharmacy programs where other APPE 

electives might be available. Pick et al. (2013) also reported some respondents found this 

question to be controversial because not all colleges and schools of pharmacy allow students to 

preference APPE types. Some respondents were concerned that a factor outside of a student’s 

control might disadvantage the student in the selection process (Pick et al., 2013).   

 Pick et al. (2013) also inquired about attributes of an academic rotation. When asked if an 

academic rotation enhanced an application, 61% of residency program director respondents 

indicated an academic advanced pharmacy practice experience (APPE) had no impact, 23% 

agreed this APPE would enhance the application, and 16% disagreed this APPE would enhance 

the application (Pick et al., 2013). An additional question asked whether a rigorous teaching 

rotation with classroom experience enhanced the application. In this case, 46% agreed that 

rigorous teaching APPE with classroom experience would enhance the application, 46% 

indicated it would have no impact, and 8% disagreed this APPE would enhance the application 

(Pick et al., 2013). This result suggests that specificity of the APPE activities may influence the 

perceptions of residency program directors.  

 This study examined the desirability and necessity of 36 different advanced pharmacy 

practice experience (APPE) elective types. For this purpose, electives are defined as advanced 

pharmacy practice experiences (APPEs) not required by the Accreditation Council for Pharmacy 

Education (ACPE). APPEs required by an individual college or school of pharmacy were 

considered electives for the purposes of this study. The primary source for this list was the 
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postgraduate year two (PGY2) residency types (ASHP, 2008). In addition, elective types studied 

by previous researchers were added to the survey options (Pick et al., 2013; Tofade et al., 2016).   

 APPE timing. In this study, participants were asked to report the desirability and 

necessity of the timing of completing certain advanced pharmacy practice experiences (APPEs) 

in relationship to the American Society of Health-System Pharmacists (ASHP) Midyear Clinical 

Meeting. In particular, survey responses will assess the desirability and necessity of completing 

APPEs required by the Accreditation Council for Pharmacy Education (ACPE) as well as 

elective APPEs thought to be desirable or necessary by the residency program director 

respondent prior to the ASHP Midyear Clinical Meeting.   

 Tofade et al. (2016) examined the timing of clinical advanced pharmacy practice 

experiences (APPEs) to determine if these APPEs would optimally be completed before the 

American Society of Health-System Pharmacists (ASHP) Midyear Clinical Meeting. While 

timing was not found to influence pharmacy residency match rate, it is possible that study 

limitations may have resulted in this lack of finding (Tofade et al., 2016). Specifically, the array 

of advanced pharmacy practice experiences (APPEs) defined as clinical APPEs may have been 

too broad to identify differences in placement rate.  

 Prisco et al. (in press) found the perceived importance of APPE completion prior to the 

American Society of Health-System Pharmacists (ASHP) Midyear Clinical Meeting varied 

between residency program directors and pharmacy students. Although residency program 

directors placed some importance on this APPE timing factor, this importance was significantly 

smaller than students perceived (Prisco et al., in press). Similarly, the inpatient general medicine 

patient care APPE, one of the APPEs required by the Accreditation Council for Pharmacy 

Education (ACPE) standards, was the APPE perceived as most important to complete prior to the 
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ASHP Midyear Clinical Meeting. However, the importance perceived by students was greater 

than residency program directors (Prisco et al., in press). 

 APPE preceptor references. Of all factors studied related to resident selection 

influence, letters of recommendation are most frequently cited as impactful (Austin et al., 2015; 

Blake et al., 2015; Butts & Smith, 2015; Ensor et al., 2013; Gohlke et al., 2014; Hillebrand et al., 

2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014; Pick et al., 2013; Scalise et al., 2016). 

Advanced pharmacy practice experiences (APPEs) are likely to influence letters of 

recommendation, as APPE preceptors are often a source of these letters. Letters of 

recommendation from APPE preceptors are among the most likely to be viewed positively by 

residency programs (Butts & Smith, 2015; Jellinek-Cohen et al., 2012; Pick et al., 2013). Gohlke 

et al. (2014) found a letter of recommendation from a pharmacy practice colleague to be 

influential but did not distinguish if the recommendation resulted from APPE activities. 

 Several studies confirm the importance of advanced pharmacy practice experience 

(APPE) preceptors in the letter of recommendation process. Butts and Smith (2015) reported that 

letters of recommendation from a clinical preceptor were frequently utilized in the pre-interview 

phase to assess factors such as interpersonal skills, knowledge, pharmacy experience, and 

communication skills. Specifically, 90% of respondents reported using letters of 

recommendation from a clinical preceptor to assess knowledge and interpersonal skills, 79% 

reported using letters of recommendation to assess pharmacy experience, and 63% reported 

using letters of recommendation to assess communication skills (Butts & Smith, 2015). Pick et 

al. (2013) found 60% of respondents indicated a preference for letter of recommendation 

sources, with 84% of those with a preference citing clinical preceptors as a preferred letter 

source. Jellinek-Cohen et al. (2012) queried residency program directors related to preferred 
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letter of recommendation sources and found 100% of respondents preferred clinical preceptors as 

a reference source.  

 This dissertation study explored desirability and necessity related to the use of advanced 

pharmacy practice experience (APPE) preceptors for letter of recommendation (reference) 

sources. Although the evidence is clear that at least one letter of recommendation from a 

preceptor is positive, previous studies have not determined if additional letters of 

recommendation from APPE preceptors would be beneficial. In addition, preceptor affiliations 

and reputation were not previously studied to provide guidance as to the types of preceptors that 

may positively influence an application. 

Summary 

 Although literature supports that advanced pharmacy practice experiences (APPE) have 

an important role when selecting among pharmacy residency candidates, the nuances of this 

influence are not fully understood. Provided in this chapter was foundational background 

information in support of this dissertation study. Reviewed was pertinent information related to 

pharmacy residencies including a historical perspective, an overview of application processes, 

the role of residency program directors, and a differentiation of postgraduate year one (PGY1) 

residency program types. Also summarized was literature related to selection factors utilized in 

the residency placement process, with a focus on factors related to advanced pharmacy practice 

experiences (APPEs), letters of recommendation, and letters of intent. Outlined in this section 

were systemic changes placing pressure on the pharmacy residency environment, including 

pharmacy professional initiatives, residency capacity, Doctor of Pharmacy student enrollment, 

and pharmacy workforce changes. Finally, reviewed was pertinent information related to 

advanced pharmacy practice experiences (APPEs), including accreditation standards; and 
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existing literature related to APPE location, APPE structure, APPE elective types, APPE timing, 

and APPE preceptor references.  
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CHAPTER 3 

METHODOLOGY 

 The purpose of this study was to determine how postgraduate year one (PGY1) residency 

program directors perceive factors related to advanced pharmacy practice experiences (APPEs) 

when selecting residency candidates for interviews. APPE-related factors examined included 

APPE location, APPE structure, APPE elective types, APPE timing, and APPE preceptor 

references. This study informs pharmacy students who seek residency placement of expectations 

related to APPEs that may influence the resident selection process. Students may then pursue 

APPE options that align with the preferences of residency program directors for residency types 

of interest to the student. Such information also informs colleges and schools of pharmacy so 

experiential education programs may be structured to facilitate the opportunities desired by 

students. A national survey of PGY1 residency program directors was conducted to obtain 

survey response data to meet this purpose.  

 Outlined in this chapter is the methodology utilized for this study, including the general 

research inquiry approach, philosophical assumptions, research design, and quantitative 

methodology. Also, included in this chapter are descriptions of the participants, data collection 

procedures, data analysis processes, and design issues including delimitations and limitations. 

General Research Inquiry Approach 

 Creswell (2014) describes the broad approach to a research plan as “the intersection of 

philosophy, research designs, and specific methods” (p. 5). A quantitative approach was 

employed to conduct this study, including both descriptive and inferential analyses. Quantitative 

research is “an approach for testing objective theories by examining the relationship among the 
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variables” (Creswell, 2014, p. 4). Creswell (2014) indicates quantitative research is deductive, 

seeking to determine if predetermined hypotheses are accepted or rejected.  

 Descriptive statistics were used to answer several research questions in this study. 

Descriptive statistical analysis is used to “describe the characteristics of a given sample or 

population” (Urdan, 2017, p. 248). Thus, descriptive statistics are helpful to organize and 

summarize data (Cronk, 2016). Conclusions made from descriptive statistics are applicable to the 

sample and cannot be inferred to another sample (Cronk, 2016; Urdan, 2017). Examples of 

descriptive statistics include frequencies, mean, median, mode, range, and standard deviation 

(Cronk, 2016; Urdan, 2017).  

 The research questions in this study are supported by the quantitative approach. 

Embedded in the research questions, the overarching hypothesis of this study was that the 

defined variables related to advanced pharmacy practice experiences (APPEs) influence the 

selection of candidates for postgraduate year one (PGY1) residency interviews. Descriptive 

statistics summarized the responses from residency program directors regarding their perceptions 

of the influence of each variable as necessary and/or desirable regarding a candidate’s selection 

to proceed to the interview process. 

Philosophical Approach and Research Design 

 This study was grounded in the philosophy of postpositivism. According to Crotty 

(1998), postpositivism is a theoretical perspective rooted in the epistemology of objectivism. 

Unlike positivism, postpositivism embraces probability rather than the concept of absolute truth 

when studying human behaviors and actions (Creswell, 2014; Mertens, 2015). According to 

Creswell (2014), characteristics of postpositivism include determination; reductionism; empirical 

observation and measurement; and theory verification. Determination is characterized by seeking 
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to “identify and assess the causes that influence outcomes” (Creswell, 2014, p. 7).  Reduction is 

characterized by the creation and examination of a defined set of variables (Creswell, 2014). 

After defining the variables, postpositivists observe and measure the relationship between these 

variables (Creswell, 2014). Finally, the scientific method is employed where a theory or 

hypothesis is generated, then tested through defined data collection, resulting in either support or 

rejection of the theory or hypothesis (Creswell, 2014). Once completed, the research can be 

refined, and new theories or hypotheses can be examined (Creswell, 2014).  

 This study aligned with all of the characteristics of postpositivism as defined by Creswell 

(2014). Determination is evident as the study sought to determine if the specified factors related 

to advanced pharmacy practice experiences (APPEs) (causes) influenced the selection of 

residency candidates for interviews (outcome). Reductionism is demonstrated by the specific set 

of variables that were defined for this study. The APPE-related variables fit into 5 categories 

(location, structure, elective types, timing, and preceptor references), and variables under each 

category were defined. The use of ordinal data allowed measurement of the variables. Finally, 

the theory that these particular APPE-related factors may be necessary or desirable to residency 

program directors could be supported or rejected based on the survey results.  

 Descriptive statistics provide a quantitative method to organize and summarize the data 

generated from the survey (Cronk, 2016). Descriptive statistics used in this study include 

frequencies, mean, mode, minimum, maximum, and standard deviation. Frequencies help 

describe samples, particularly when using nominal or ordinal scales because the mean lacks 

meaning with those scales (Cronk, 2016). Mean, median, and mode are measures of central 

tendency, intended to describe the typical member of the sample (Cronk, 2016). Range and 
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standard deviation are measures of dispersion, intended to describe the variation in the sample 

(Cronk, 2016). Descriptive statistics were used to answer research questions 1 through 7. 

Methodological Approach 

 Survey research “provides a quantitative or numeric description of trends, attitudes, or 

opinions of a population by studying a sample of that population” (Creswell, 2014, p. 155). By 

examining the survey results of a population sample, inferences can be made to the population as 

a whole (Creswell, 2014). Groves et al. (2009) defines survey research as a “systematic method 

of gathering information from entities for the purposes of constructing quantitative descriptors of 

the attributes of the larger population of which the entities are members” (p. 2). These 

quantitative descriptors “attempt to describe basic characteristics or experiences of large and 

small populations in our world” (Groves et al., 2009, p. 2).  

 Inference is the “formal logic that permits description of unobserved phenomena based 

on observed phenomena” (Groves et al., 2009, p. 40). In this study, survey data were used to 

infer postgraduate year one (PGY1) residency program director preferences related to advanced 

pharmacy practice experiences (APPEs) rather than observing the behavior of PGY1 residency 

program directors in response to APPE-related considerations. Groves et al. (2009) describes the 

requirements necessary to allow inference. These requirements include characteristics of the 

participants are accurately described by the survey answers and the participants have the 

characteristics of the population. Survey error occurs if these requirements are not satisfied 

(Groves et al., 2009). Survey reliability and validity are important consideration when 

conducting survey research. Reliability is achieved when the instrument provides a “consistent 

measurement of important characteristics despite background fluctuations” (Fink, 2017, p. 76). 
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Validity is achieved when the instrument provides “an accurate reflection of respondents’ 

knowledge, attitudes, values, and behaviors” (Fink, 2017, p. 78). 

 Another potential error when using survey methodology is response bias, when expected 

responses and actual responses are not aligned, producing either underreporting or overreporting 

(Groves et al., 2009). In this case, a respondent might be unwilling to report a finding as it may 

reflect poorly on the respondent. An example related to this study might be a postgraduate year 

one (PGY1) Community-based Pharmacy residency program director who prefers an applicant 

completes hospital-based advanced pharmacy practice experiences may be reluctant to disclose 

this. In this example, social desirability has biased the answer by underreporting answers thought 

to be undesirable (Groves et al., 2009). Social desirability can also lead to overreporting answers 

that are thought to be desirable rather than accurate answers (Groves et al., 2009). Acquiescence 

is another form of bias, occurring when respondents answer in a way they perceive to be in 

agreement with the researcher (Groves et al., 2009). Nonresponse error is possible when, due to 

lack of response, respondent data differs from the data for entire sample (Groves et al., 2009). 

This could occur if those not responding are “distinctive on the survey variable” (Groves et al., 

2009, p. 59). Groves et al. (2009) suggest that high response rates do not assure but help to 

minimize the likelihood of nonresponse bias.  

 In this study, the survey instrument utilized an ordinal scale rating to indicate desirability 

and necessity related to various factors related to advanced pharmacy practice experiences 

(APPEs). Scale ratings may be prone to positivity bias if respondents overreport positive scale 

answers (Groves et al., 2009). In this study, strong levels of desirability and necessity may 

represent positivity bias. Using scale ratings that provide labels for each answer option rather 

than simply two ends of the scale may reduce positivity bias (Groves et al., 2009). The number 
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of points on the scale can also contribute to bias as too few points may not distinguish among 

different viewpoints and too many points may not distinguish between contiguous points (Groves 

et al., 2009). Fink (2017) indicates five points is a typical approach, but scales can range from 

three to nine points, reserving higher numbers for situations when respondents are able to 

provide precise answers to the survey questions.   

 The survey was a cross-sectional design and collected via online survey methods. The 

participation request was sent to the emails of postgraduate year one (PGY1) residency program 

directors with a link to the survey questionnaire. This method is known as computerized self-

administered questionnaires (Groves et al., 2009). Fink (2017) outlines reasons to support online 

survey use that are applicable to this study, including surveying a wide geographic area, reaching 

a large number of people, and access to valid email addresses (Fink, 2017). For this study, the 

survey was administered through Qualtrics (Provo, Utah). This study used an online survey 

method and did not involve interviewers. Online survey methods allow the ability to reach a 

large sample in an economical way (Groves et al., 2009). Although online surveys may present a 

barrier to populations lacking internet access, this is unlikely to be a barrier for this sample as 

serving as a residency program director requires ongoing electronic communication with the 

American Society of Health-System Pharmacists (ASHP) (Groves et al., 2009).  

 According to Groves et al. (2009), the survey response process includes the interaction of 

comprehension of the question, retrieval of information need to answer the question, judgment 

and estimation of this information, and reporting the answer. Groves et al. (2009) outlines 

standards for survey questions, including content, cognitive, and usability standards. Content 

standards address whether the questions request the information sought (Gross et al., 2009). 

Content standards consider whether the questionnaire will lead to data that can answer the 
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research questions and whether the respondents have the ability to obtain and provide the 

necessary information (Gross et al., 2009). Cognitive standards address whether respondents 

understand the questions and have the ability to answer the questions. (Gross et al., 2009). This 

process includes identifying unclear or undefined terms, difficult or unanswerable questions, and 

any areas of ambiguity (Gross et al., 2009). Finally, usability standards address the ease of use of 

the questionnaire (Gross et al., 2009).  

 Expert review is a strategy to systematically evaluate survey questions prior to use (Gross 

et al., 2009). Expert review of the survey for this study was conducted with subject matter 

experts and a questionnaire design expert, as suggested by Gross et al. (2009). In this study, 

subject matter experts included two former postgraduate year one (PGY1) residency program 

directors and one current postgraduate year two (PGY2) residency program director. During this 

process, experts were asked to review “the wording of questions, the structure of questions, the 

response alternatives, the order of questions, . . . and the navigational rules of the questionnaire” 

(Gross et al., 2009, p. 260).   

Research Questions 

 This study answered the following research questions to meet its purpose.  

1. What were the background characteristics of the postgraduate year one (PGY1) residency 

programs directed by the participants? 

2. What factors regarding advanced pharmacy practice experience (APPE) location were 

perceived as a) desirable and b) necessary to PGY1 residency program directors when 

selecting candidates to interview?  
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3. What factors regarding advanced pharmacy practice experience (APPE) structure 

were perceived as a) desirable and b) necessary to PGY1 residency program directors 

when selecting candidates to interview?  

4. What factors regarding advanced pharmacy practice experience (APPE) elective 

types were perceived as a) desirable and b) necessary to PGY1 residency program 

directors when selecting candidates to interview?  

5. What factors regarding advanced pharmacy practice experience (APPE) timing were 

perceived as a) desirable and b) necessary to PGY1 residency program directors when 

selecting candidates to interview?  

6. What factors regarding advanced pharmacy practice experience (APPE) preceptor 

references were perceived as a) desirable and b) necessary to PGY1 residency program 

directors when selecting candidates to interview? 

7. What APPE-related factors (location, structure, elective types, timing, preceptor 

references) were perceived as most influential to PGY1 residency program directors?  

8. To what extent do PGY1 residency program director perceptions of the desirability and 

necessity of APPE-related factors (location, structure, elective types, timing, preceptor 

references) vary by PGY1 residency type?  

Participants and Sampling 

 The target population of this survey was postgraduate year one (PGY1) residency 

program directors for 2017-2018. The frame population was those PGY1 residency program 

directors listed in the American Society of Health-System Pharmacists (ASHP) database for 

Pharmacy Online Residency Centralized Application Service (PhORCAS). The entire frame 

population was included in the sample with the exception of the described database adjustments. 
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Ten residency programs in the database were removed because those residency programs were 

located outside the 50 United States or District of Columbia. In addition, 24 residency programs 

were removed because they were duplicative in nature with the same residency program director. 

Following these adjustments, a total of 1,316 postgraduate year one (PGY1) residency program 

directors were identified for the initial survey distribution. The breakdown by residency type was 

1,046 PGY1 Pharmacy residency program directors, 141 PGY1 Community-based Pharmacy 

residency program directors, 77 PGY1/PGY2 combination residency program directors, and 52 

PGY1 Managed Care Pharmacy residency program directors.  

 An invitation (Appendix A) was sent via email to the identified postgraduate year one 

(PGY1) residency program directors to inform them they would be receiving the survey. 

Advance notification is suggested by Fink (2017) for self-administered questionnaires. 

Following the invitation, an email (Appendix B) was sent requesting participation in the survey, 

including consent information and a link to the online survey instrument. All emails specified the 

residency type in the subject line and salutation to reinforce the residency type to the participant. 

The original survey distribution plan called for reminder emails (Appendix C), as suggested by 

Fink (2017), to be sent one, two, and three weeks after the initial survey distribution, while 

closing the survey after four weeks. Through the email distribution process, potential participants 

were eliminated due to several reasons, including invalid email addresses, extended medical 

leaves, and termination of the residency program. Following these adjustments, a total of 1,280 

postgraduate year one (PGY1) residency program directors were identified as viable participants. 

The breakdown by residency type was 1,014 PGY1 Pharmacy residency program directors, 140 

PGY1 Community-based Pharmacy residency program directors, 76 PGY1/PGY2 combination 
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residency program directors, and 50 PGY1 Managed Care Pharmacy residency program 

directors. 

 The survey questionnaire (Appendix D) collected data to describe the residency programs 

directed by the participants. Data included the number of postgraduate year one (PGY1) 

residency positions in the program, the number of applications typically received for these 

positions, the number of on-site interviews typically conducted for these positions, the number of 

years of American Society of Health-System Pharmacists (ASHP) program accreditation, the 

type of institution or organization, geographic region, and residency type(s).  

Data Collection Procedures 

 The method used to collect survey data supported the postpostivist and quantitative 

approaches. According to Creswell (2014), methods for a quantitative approach may include 

close-ended questions, pre-determined approaches, and numeric data. The survey instrument 

contained pre-determined questions for program demographics of the participants and for each of 

the factors related to advanced pharmacy practice experiences (APPEs). Questions were close-

ended with three exceptions that were utilized to determine future research needs and to identify 

potential study limitations.   

 Published studies involving national surveys of all residency program directors have 

resulted in relatively low response rates, ranging from 16-36% (Austin et al., 2015; Blake et al., 

2015; Gohlke et al., 2014; Jellinek-Cohen et al., 2012; Pick et al., 2013). Several strategies were 

employed to increase knowledge about the survey and to encourage participation in the survey. 

These strategies included social media posts (Appendix E), professional listserv posts (Appendix 

F), and personal emails to professional acquaintances (Appendix G). National pharmacy 

professional organization listserv postings included the American Pharmacists Association 
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(APhA) preceptor special interest group; American Society of Health-System Pharmacists 

(ASHP) state affiliate presidents community and preceptor development community; and 

American Association of Colleges of Pharmacy (AACP) preceptor special interest group.  

 Scalise et al. (2016) achieved a 65% response rate for a nationwide survey targeting 

postgraduate year one (PGY1) Community-based Pharmacy residency program directors. To 

reinforce that the survey used in this study was examining all PGY1 residency types, the email 

subject line and salutation distinguished the residency type of the residency program director 

recipient.  

 After Institutional Review Board approval, the survey was distributed via email to the 

identified postgraduate year one (PGY1) residency program directors. All surveys were 

distributed on the same day, employing a cross-sectional design (Fink, 2017). Potential 

participants were informed that the survey data were confidential, results would only be reported 

in aggregate, and participation was voluntary. The email message stated the study was conducted 

as a dissertation research project for a Drake University doctoral candidate. Potential participants 

were also informed that, by responding to the survey, they were providing their consent to 

participate in the study.  

 An invitation to participate in the survey (Appendix A) was sent on December 18, 2017, 

via email to the identified postgraduate year one (PGY1) residency program directors to inform 

them they will be receiving the survey. Following the invitation, an email (Appendix B) 

requesting participation in the survey, including consent information and a link to the online 

survey instrument, was sent on December 20, 2017. The original survey distribution plan was to 

send reminder emails (Appendix C) one, two, and three weeks after the initial survey 

distribution, then closing the survey four weeks after the initial survey distribution. The first and 
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second reminders were sent as originally planned, on December 27, 2017, and January 3, 2018, 

respectively.  

 During efforts to encourage survey participation, communications were received from 

numerous potential participants indicating they had not received any invitations to participate in 

the survey research. At this point of survey distribution, potential participants should have 

received four communications regarding the survey. Email messages appeared to be blocked by 

firewalls placed by the organizations where the potential participants were employed. Working 

with two potential participants, other methods of distribution were tested. One method was found 

to bypass the firewalls at those particular organizations. Utilizing the new distribution method, 

the survey was redistributed all potential participants who had not previously responded. PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residency program directors received the survey by this method on January 4, 2018, with PGY1 

Pharmacy residency pharmacy directors receiving the survey on January 5, 2018. The final 

survey distribution was sent to PGY1 Community-based Pharmacy, PGY1 Managed Care 

Pharmacy, and PGY1/PGY2 combination residency program directors on January 11, 2018, with 

PGY1 Pharmacy residency program directors receiving the survey on January 12, 2018. The 

survey closed on January 22, 2018.  

 Of the 1,280 potential participants, 370 responses were received, resulting in an overall 

response rate of 29%. The breakdown of responses and response rates by residency type was 273 

responses (27%) from PGY1 Pharmacy residency program directors, 52 responses (37%) from 

PGY1 Community-based Pharmacy residency program directors, 30 responses (39%) from 

PGY1/PGY2 combination residency program directors, and 15 responses (30%) from PGY1 

Managed Care Pharmacy residency program directors. 
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Survey Instrument 

 The survey instrument contained eight sections including program demographics, 

followed by a section for the desirability and necessity of each of the five categories of factors 

related to advanced pharmacy practice experiences (APPEs) (location, structure, elective types, 

timing, preceptor references). The seventh section was the ranking of the influence of the APPE-

related categories, followed by a summary section for additional comments. Each category of 

APPE-related factors contained multiple variables. The survey instrument was designed by the 

researcher, based on literature related to APPEs and residency selection.  

 While survey instructions were customized for each residency type to encourage 

participation, survey questions were consistent for all residency types. Two unique questions 

were added to the postgraduate year one (PGY1) Pharmacy survey. These two unique questions 

gathered information on the focus areas of PGY1 Pharmacy programs since this information was  

not consistently provided in the Pharmacy Online Residency Centralized Application Service 

(PhORCAS) database. Table 3.1 provides a list of survey question topics as well as its 

corresponding research question(s).  

Table 3.1 
 
Survey Questions with Corresponding Research Questions 
Survey Question Survey Question Topic Research Question(s) 

1 Number of residency positions 1 
2 Number of applications 1 
3 Number of on-site interviews 1 
4 Years of ASHP accreditation 1 
5 Description of institution or organization 1 
6 Geographic region 1 
7 Residency focus (PGY1 Pharmacy survey only) 1, 8 
8 Desirability and necessity by APPE location 2, 8 
9 Desirability and necessity by APPE structure 3, 8 

101  Desirability and necessity by APPE elective types 4, 8 
111 Desirability and necessity by APPE timing 5, 8 
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Table 3.1 (continued) 
 
Survey Questions with Corresponding Research Questions 
Survey Question Survey Question Topic Research Question(s) 

121 Desirability and necessity by APPE preceptor 
references  

6, 8 

131 Influence ranked by APPE-related factor 7 
141 Focus areas (PGY1 Pharmacy survey only)  
15 Participant comments  

 Note. ASHP = American Society of Health-System Pharmacists, PGY1 = postgraduate year one, APPE = advanced                                
 pharmacy practice experience. 
 
 Program demographics. Program demographics were collected to determine to 

described the residency programs of the respondents. Participants indicated the number of 

postgraduate year one (PGY1) residency positions in the program, the number of applications 

typically received each year for these positions, the number of on-site interviews typically 

conducted each year for these positions, the number of years of American Society of Health-

System Pharmacists (ASHP) program accreditation, the type of institution or organization, and 

location by state. PGY1 Pharmacy residency program directors also indicated whether their 

residency program provides a focus in ambulatory care, provides a PGY1 Pharmacy residency 

with any focus other than ambulatory care, or provides both. The answer to this question initiated 

display logic in the survey to activate the appropriate questions based on these PGY1 Pharmacy 

residency focus areas.  

 Desirability and necessity of APPE-related factors. For each factor related to advanced 

pharmacy practice experiences (APPEs), participants were asked to indicate the level of 

desirability and the level of necessity of that factor when considering applicants for invitations to 

interview. For the purposes of this study, desirability was defined as “attractive,” “advisable,” or 

“advantageous” (Merriam-Webster.com, 2017). Necessity was defined as “required” or “needed” 

(Merriam-Webster.com, 2017). Respondents were asked to answer each item as it pertains to the 

program for which they serve as residency program director by using a 5-point scale for each 
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measurement. To indicate desirability, respondents selected from these responses: 1 = Highly 

Undesirable, 2 = Undesirable, 3 = Neutral, 4 = Desirable, or 5 = Highly Desirable. To indicate 

necessity, respondents selected from these responses: 1 = Very Unnecessary, 2 = Unnecessary, 3 

= Neutral, 4 = Necessary, or 5 = Very Necessary.  

 APPE location. Participants were asked to report the desirability and necessity of 

completing advanced pharmacy practice experiences (APPEs) at several locations where APPEs 

may occur. This list mimicked the options utilized when collecting program demographic data to 

describe the organizations of residency programs. Selection options included federal government 

hospital/health system, university-based hospital/health system, community/public teaching 

hospital/health system, community/public non-teaching hospital/health system, private teaching 

hospital/health system, private non-teaching hospital/health system, independent community 

pharmacy, chain community pharmacy, managed care organization, health plan, pharmacy 

benefit management organization, pharmaceutical industry site, international site, APPE location 

with a residency program, and the participant’s residency site. 

 APPE structure. Participants were asked to report the desirability and necessity of three 

advanced pharmacy practice experience (APPE) structural components including longitudinal 

APPEs, mix of inpatient and outpatient APPEs, and APPE grading policies.  

 APPE elective types. Participants were asked to report the desirability and necessity of 36 

different advanced pharmacy practice experience (APPE) elective types. For the purpose of this 

study, electives were APPEs not required by the Accreditation Council for Pharmacy Education 

(ACPE). The primary source for this list was the postgraduate year two (PGY2) residency types 

(ASHP, 2008). In addition, elective types studied by previous researchers were added to the 

survey options (Pick et al., 2013; Tofade et al., 2016).  
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 APPE timing. Participants were asked to report the desirability and necessity of the 

timing of specified advanced pharmacy practice experience (APPE) types in relationship to the 

American Society of Health-System Pharmacists (ASHP) Midyear Clinical Meeting. The survey 

assessed whether it was desirable or necessary to complete any of the APPEs required by the 

Accreditation Council for Pharmacy Education (ACPE) or the elective types considered 

desirable or necessary to the residency program director prior to ASHP Midyear Clinical 

Meeting. 

 APPE preceptor references. Participants were asked to report the desirability and 

necessity of factors related to reference letters from preceptors for advanced pharmacy practice 

experiences (APPEs). Data were collected regarding the number of preceptor references, 

preceptor affiliations, and personal connections.  

 Influence of APPE-related factors. Participants were asked to rank the influence of 

these five categories of factors related to advanced pharmacy practice experiences (APPEs) when 

selecting candidates for interviews. A score of 1 indicated the most influential category, and the 

score of 5 indicated the least influential category. These scores were reversed coded for the 

analysis. 

 Focus Areas. Respondents to the postgraduate year one (PGY1) Pharmacy residency 

survey were asked to indicate whether their residency program provides a focus in ambulatory 

care, provides a PGY1 Pharmacy residency with any focus area other than ambulatory care, or 

provides both. If the answer to this question indicated a PGY1 Pharmacy residency with any 

focus area except ambulatory care, an open-ended question was activated to ask respondents to 

list any focus areas that may have influenced survey answers. Responses received were coded for 
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themes. Findings were used to evaluate the survey’s effectiveness and to guide future research 

ideas. 

 Participant Comments.  The final question of the survey was an open-comment 

question. Respondents were asked to provide any comments they wished to share related to the 

influence of factors related to advanced pharmacy practice experiences (APPEs) upon the 

selection of residency candidates for interview. Responses received were coded for themes. 

Findings were used to evaluate the survey’s effectiveness and to guide future research ideas.   

Study Variables  

 Both descriptive and inferential analyses were conducted for this study. Variables for the 

descriptive analyses are presented first in this section, followed by those variables used in the 

inferential analyses. Variables in the inferential analyses are designated and described by 

whether they are independent or dependent variables. 

Variables for Descriptive Statistical Analyses 

 Each variable and its measurement are described below.  

 Program demographics. Variables describing the residency programs directed by the 

participants include the number of postgraduate year one (PGY1) residency positions, number of 

applications typically received each year for these positions, number of on-site interviews 

typically conducted each year for these positions, number of years of American Society of 

Health-System Pharmacists (ASHP) program accreditation, type of institution or organization, 

location by state, and PGY1 residency program type. Location by state was recoded to 

geographic regions based upon United States Census Bureau classifications. Program 

demographic variables are summarized in Table 3.2. 
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 Number of PGY1 residency positions. The number of postgraduate year one (PGY1) 

residency positions for which the participant serves as residency program director was entered as 

whole numbers from 1 to 9 positions. If the program has more than nine residency positions, 10 

= 10 or more was entered.  

 Number of applications typically received. Participants provided the typical number of 

applications received each year for the program’s postgraduate year one (PGY1) residency 

positions. This variable was entered in ranges of 50 applications with 1 = 1-50 applications; 2 = 

51-100 applications; 3 = 101-150 applications; 4 = 151-200 applications; 5 = 201-250 

applications; 6 = 251-300 applications; and 7 = 301 or more applications.   

 Number of on-site interviews typically conducted. Participants provided the typical 

number of on-site interviews conducted each year for the program’s postgraduate year one 

(PGY1) residency positions. Participants were instructed that any screening interviews 

conducted by telephone or video methods should not be included. This variable was entered in 

ranges of 10 interviews with 1 = 1-10 interviews; 2 = 11-20 interviews; 3 = 21-30 interviews; 4 = 

31-40 interviews; 5 = 41-50 interviews; and 6 = 51 or more interviews.  

 ASHP accreditation status. Participants provided the number of years the program has 

been accredited by the American Society of Health System Pharmacists (ASHP). Answer options 

included 1 = Not accredited; 2 = 1-3 years; 3 = 4-6 years; 4 = 7-10 years; and 5 = 11 or more 

years.  

  Description of program’s institution or organization. Participants provided the 

organization type that best described the institution or organization where the residency program 

is affiliated. Selection options included federal government hospital/health system, university-

based hospital/health system, community/public teaching hospital/health system, 
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community/public non-teaching hospital/health system, private teaching hospital/health system, 

private non-teaching hospital/health system, independent community pharmacy, chain 

community pharmacy, managed care organization, health plan, pharmacy benefit management 

organization, and other. These selection options were generated from two processes. First, 

instructions for completing the American Society of Health-System Pharmacists (ASHP) 

Residency Program Information Form were reviewed (ASHP, 2017b). This form requests a 

description of the residency site by type, owner/affiliate, model types, and tax status (ASHP, 

2017b). Examples in the instructions were included as options for this survey question. In 

addition, program institution entries in the ASHP online residency directory were reviewed for 

pertinent residency organization types (ASHP, 2008). Pertinent institution or organization 

descriptions identified were included as options for this survey question.  

 Geographic region. Participants selected the state where the residency program is 

located. These data were recoded to geographic regions based upon Census Bureau regions 

(United States Census Bureau, n.d.). After recoding, variables included 1 = Northeast; 2 = 

Midwest; 3 = South; and 4 = West. 

 PGY1 residency type. Postgraduate year one (PGY1) Pharmacy respondents indicated 

whether their residency positions had a focus area of ambulatory care, did not have a focus area 

of ambulatory care, or had residency positions with both. Based on these responses, PGY1 

residency types were entered as 1 = PGY1 Pharmacy (any focus area other than ambulatory care) 

and 2 = PGY1 Pharmacy with ambulatory care focus. If respondents indicated both positions 

were part of their residency program, the survey triggered data collection for both residency 

types. PGY1 residency type was not directly asked in PGY1 Community-based Pharmacy, PGY1 

Managed Care Pharmacy, and PGY1/PGY2 combination surveys. Residency types for these 
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groups were obtained from the American Society of Health-System Pharmacists (ASHP) online 

residency directory database and coded as 3 = PGY1 Community-based Pharmacy; 4 = PGY1 

Managed Care Pharmacy; and 5 = PGY1/PGY2 combination residency.  

Table 3.2 

Summary of Program Demographic Variables with Measurement Types 
Program Characteristic Variable Measurement Type 
Number of residency 
positions 

1 = 1 position 
2 = 2 positions 
3 = 3 positions 
4 = 4 positions 
5 = 5 positions 
6 = 6 positions 
7 = 7 positions 
8 = 8 positions 
9 = 9 positions 
10 = 10 or more positions 

Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 

Number of annual 
applications 

1 = 1-50 applications 
2 = 51-100 applications 
3 = 101-150 applications 
4 = 151-200 applications 
5 = 201-250 applications 
6 = 251-300 applications 
7 = 301 or more applications 

Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 

Number of annual on-site 
interviews 

1 = 1-10 interviews 
2 = 11-20 interviews 
3 = 21-30 interviews 
4 = 31-40 interviews 
5 = 41-50 interviews 
6 = 51 or more interviews 

Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 

Years of ASHP 
accreditation 
 
 

1 = Not accredited 
2 = 1-3 years 
3 = 4-6 years 
4 = 7-10 years 
5 = 11 or more years 

Ordinal 
Ordinal 
Ordinal 
Ordinal 
Ordinal 

Description of institution 
or organization 
 

Federal government hospital/health system 
University-based hospital/health system 
Community/public teaching hospital/health 
system 
Community/public non-teaching hospital/ 
health system 
Private teaching hospital/health system 
Private non-teaching hospital/health system 

Nominal 
Nominal 
Nominal 
 
Nominal 
 
Nominal 
Nominal 
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Table 3.2 (continued) 

Summary of Program Demographic Variables with Measurement Types 
Program Characteristic Variable Measurement Type 
Description of institution 
or organization 
(continued) 
 

Independent community pharmacy 
Chain community pharmacy Managed care 
organization 
Health plan 
Pharmacy benefit management organization 
Other (describe) 

Nominal 
Nominal  
Nominal 
Nominal  
Nominal 
Nominal 

Geographic region* Northeast 
Midwest 
South 
West 

Nominal 
Nominal 
Nominal 
Nominal 

Residency type PGY1 Pharmacy  
PGY1 Pharmacy with ambulatory care focus 
PGY1 Community-based Pharmacy 
PGY1 Managed Care Pharmacy  
PGY1/PGY2 combination residency 

Nominal 
Nominal 
Nominal 
Nominal 
Nominal 

*Recoded from state to region based on US Census classification. 
Note: PGY1 = postgraduate year one. 

 PGY1 residency program director perception variables. Participants were asked to 

report the desirability and necessity of individual advanced pharmacy practice experience 

(APPE) factors to create ordinal measurements of the postgraduate year one (PGY1) residency 

program directors’ perceptions of these factors. Participants were instructed to answer each 

factor related to APPEs as it pertained to the program for which they serve as the residency 

program director using a 5-point scale for each measurement. For the purposes of this study, 

desirability was defined as “attractive,” “advisable,” or “advantageous” (Merriam-Webster.com, 

2017). To indicate desirability, respondents selected from these responses: 1 = Highly 

Undesirable; 2 = Undesirable; 3 = Neutral; 4 = Desirable; or 5 = Highly Desirable. For the 

purposes of this study, necessity was defined as “required” or “needed” (Merriam-Webster.com, 

2017). To indicate necessity, respondents selected from these responses: 1 = Very Unnecessary; 

2 = Unnecessary; 3 = Neutral; 4 = Necessary; or 5 = Very Necessary. In addition, participants 

were asked to rank the five categories of APPE-related factors regarding each category’s 
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influence on selecting candidates for interviews. A score of 1 indicated the most influential 

category, and the score of 5 indicated the least influential category. These scores were reversed 

coded for the analysis. 

 APPE-related factors. Various factors related to advanced pharmacy practice 

experiences (APPEs) were variables for this study. These included variables related to APPE 

location, APPE structure, APPE elective types, APPE timing, and APPE preceptor references.  

 APPE location. Participants were asked to report the desirability and necessity of 

completing advanced pharmacy practice experiences (APPEs) at several locations where APPEs 

may occur. This list mimicked the options utilized when collecting program demographic data to 

describe the organizations of residency programs. Selection options from the demographic data 

included federal government hospital/health system, university-based hospital/health system, 

community/public teaching hospital/health system, community/public non-teaching 

hospital/health system, private teaching hospital/health system, private non-teaching 

hospital/health system, independent community pharmacy, chain community pharmacy, 

managed care organization, health plan, and pharmacy benefit management organization. In 

addition, four additional options were explored related to location: pharmaceutical industry site, 

international site, APPE location with a residency program, and the participant’s residency site.  

Table 3.3 summarizes the APPE location variables.  

Table 3.3 

Summary of APPE Location Variables Measured by Desirability and Necessity 
APPE Location Variables  
Federal government hospital/health system 
University-based hospital/health system  
Community/public teaching hospital/health system 
Community/public non-teaching hospital/health system 
Private teaching hospital/health system 
Private non-teaching hospital/health system 
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Table 3.3 (Continued) 

Summary of APPE Location Variables Measured by Desirability and Necessity 
APPE Location Variables  
Independent community pharmacy 
Chain community pharmacy  
Managed care organization 
Health plan 
Pharmacy benefit management organization 
Pharmaceutical industry site 
International site 
APPE location with a residency program 
Your residency site 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 

 APPE structure. Participants were asked to report the desirability and necessity of three 

advanced pharmacy practice experience (APPE) structural components including longitudinal 

APPEs, mix of inpatient and outpatient APPEs, and APPE grading policies. The desirability and 

necessity of longitudinal APPEs were explored at the residency program director’s residency 

program, at another residency site, or at a site without a residency. The preferred mix of inpatient 

and outpatient APPEs were examined through options including a balance of inpatient or 

outpatient APPEs; more inpatient APPE settings than outpatient; and more outpatient APPE 

settings than inpatient. Finally, participants provided their perceived desirability and necessity of 

different grading mechanisms including receipt of letter grades and pass/fail grades for APPEs. 

Table 3.4 summarizes the APPE structure variables. 

Table 3.4 

Summary of APPE Structure Variables Measured by Desirability and Necessity 
APPE Structure Variables 
Longitudinal APPEs at your residency site 
Longitudinal APPEs at another residency site 
Longitudinal APPEs at site without a residency  
Balance of inpatient and outpatient APPE settings  
More inpatient APPE settings than outpatient 
More outpatient APPE settings than inpatient 
Letter grade for each APPE 
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Table 3.4 (continued) 

Summary of APPE Structure Variables Measured by Desirability and Necessity 
APPE Structure Variables 
One letter grade for all APPEs  
Pass/Fail grade for APPEs 
Honors or similar designation for APPEs 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 

 APPE elective types. Participants were asked to report the desirability and necessity of 36 

different advanced pharmacy practice experience (APPE) elective types. Participants were 

instructed to address the different types of APPEs that students may complete other than the four 

APPEs required by the Accreditation Council for Pharmacy Education (ACPE), which include 

inpatient general medicine patient care, ambulatory patient care, community pharmacy, and 

hospital/health system pharmacy (ACPE, 2015a). Participants were instructed that APPEs 

required by individual colleges or schools of pharmacy, but not by ACPE, were considered 

electives for the purpose of this question.  

 The primary source for this list was the postgraduate year two (PGY2) residency types 

(ASHP, 2008). Advanced pharmacy practice experience (APPE) types required by the 

Accreditation Council for Pharmacy Education (ACPE), which include community pharmacy, 

hospital/health system pharmacy, ambulatory patient care, and inpatient general medicine patient 

care, were removed from the PGY2 residency list (ACPE, 2015a). Some PGY2 residency types 

were also consolidated. For example, a variety of hospital and health system administrative roles 

were combined. In addition, elective types studied by previous researchers were added to the 

survey options (Pick et al., 2013; Tofade et al., 2016). Table 3.5 provides a summary of APPE 

elective type variables. 
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Table 3.5 
 
Summary of APPE Elective Type Variables Measured by Desirability and Necessity 
APPE Elective Type Variables 
Academia/Teaching 
Anticoagulation 
Cardiology 
Corporate pharmacy management 
Critical care 
Diabetes/Endocrinology 
Drug information 
Emergency medicine 
Geriatrics 
HIV/AIDS 
Hospital/Health system pharmacy administration 
Infectious disease 
Long term care 
Managed care 
Medication therapy management 
Nephrology 
Neurology 
Nuclear pharmacy 
Nutrition 
Oncology 
Pain management/Palliative care 
Pediatrics 
Pharmaceutical compounding 
Pharmaceutical industry 
Pharmacy informatics 
Poison control/Toxicology 
Psychiatry/Mental health 
Public health 
Pulmonology 
Research 
Specialty pharmacy 
Substance abuse/Chemical dependence 
Surgery/Trauma 
Transitions/Continuity of care 
Transplant pharmacy 
Veterinary pharmacy 

Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
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 APPE timing. Participants were asked to report the desirability and necessity of the 

timing of certain advanced pharmacy practice experience (APPE) types in relationship to the 

American Society of Health-System Pharmacists (ASHP) Midyear Clinical Meeting. The survey 

assessed whether it is desirable or necessary to complete APPEs required by the Accreditation 

Council for Pharmacy Education (ACPE) as well as electives that were necessary or desirable to 

the residency program director prior to ASHP Midyear Clinical Meeting. Table 3.6 summarizes 

the APPE timing variables. 

Table 3.6 

Summary of APPE Timing Variables Measured by Desirability and Necessity  
APPE Timing Variables 
Community Pharmacy APPE  
Hospital/Health System Pharmacy APPE  
Inpatient General Medicine Patient Care APPE  
Ambulatory Patient Care APPE  
Elective APPE(s) you considered desirable in the previous question  
Elective APPE(s) you considered necessary in the previous question 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 

 APPE preceptor references. Participants were asked to report the desirability and 

necessity of factors related to reference letters from advanced pharmacy practice experience 

(APPE) preceptors. Perceptions related to the number of letters from advanced pharmacy 

practice experience (APPE) preceptors, affiliations of APPE preceptors, and personal 

connections with APPE preceptors were also explored. The desirability and necessity of 

references from one, two, or more APPE preceptors were examined. Data were also collected 

regarding the desirability and necessity of preceptor affiliations including affiliation with a 

college or school of pharmacy, with a residency program, and with the participant’s residency 

program. Data were also collected on the desirability and necessity of a letter of reference from 

an APPE preceptor from a similar organization as the participant’s organization, a letter from an 
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APPE preceptor who was a former resident of the participant’s program, and a letter from an 

APPE preceptor personally known to the residency program director. Table 3.7 summarizes the 

APPE preceptor reference variables.  

Table 3.7  

Summary of APPE Preceptor Reference Variables Measured by Desirability and Necessity 
APPE Preceptor Reference Variables 
Only one APPE preceptor reference source 
Two APPE preceptor reference sources 
All references from APPE preceptors 
APPE preceptor reference from college or school of pharmacy faculty 
APPE preceptor reference from a residency preceptor 
APPE preceptor reference from an organization similar to your residency’s organization 
APPE preceptor reference personally known to you 
APPE preceptor reference from a former program residency 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 

Variables for Inferential Statistical Analyses 

 Inferential statistical analyses were utilized to answer research question 8. This research 

question examined the influence of the independent variable of postgraduate year one (PGY1) 

residency type. The dependent variables of PGY1 residency program director perceptions of the 

desirability and necessity of factors related to advanced pharmacy practice experiences (APPEs) 

(location, structure, elective types, timing, preceptor references) were previously described in 

detail as variables for descriptive statistical analyses. 

 Independent variable. The postgraduate year one (PGY1) residency type served as the 

independent variable for these analyses. The independent variable was examined at five levels:  

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, and PGY1/PGY2 combination residency. 

 Dependent variables. The desirability and necessity of the five categories of factors 

related to advanced pharmacy practice experiences (APPEs) on selection of candidates for 
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interviews served as the dependent variables for these analyses. APPE-related factors were 

categorized by APPE location, APPE structure, APPE elective types, APPE timing, and APPE 

preceptor references. All dependent variables were measured on an ordinal scale.  

Data Analysis Procedures 

 This study used descriptive and inferential statistical analyses to address the identified 

research questions. SPSS v.24 software was utilized to conduct these analyses. All submitted 

survey data was utilized including incomplete surveys. 

Descriptive Statistical Analyses 

 Frequencies and descriptive statistics, including minimum, maximum, mean, mode, and 

standard deviation, were reported for this study. All program demographics were reported by 

frequency. The mean, standard deviation, minimum, maximum, mode, and sample size were 

reported for each factor related to advanced pharmacy practice experiences (APPEs). Descriptive 

statistics were also reported by residency type.  

 Frequencies and descriptive statistics were also reported for the rankings of influence of 

the five categories of advanced pharmacy practice experience (APPE) factors as reported by the 

respondents. A graph was utilized to illustrate the frequencies of these rankings.  

Inferential Statistical Analyses 

 To answer research question 8, a one-way analysis of variance (ANOVA) was utilized. 

One-way ANOVA is appropriate for this analysis as the independent variable of postgraduate 

year one (PGY1) residency type is a nominal variable with 3 or more groups (Urdan, 2017). 

With 3 or more groups, multiple t tests would be required, which “increases the likelihood of 

making a Type I error (i.e., rejecting the null hypothesis when in fact it is true). A one-way 

ANOVA fixes this problem by adjusting for the number of groups being compared” (Urdan, 
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2017, p. 114). The one-way ANOVA provides an F value, which indicates there is a statistically 

significant difference in the analysis but does not indicates the specific groups (Urdan, 2017). 

When the overall F value indicates statistical significance, post-hoc tests are utilized to identify 

the groups that differ (Urdan, 2017).  

 A total of 150 one-way ANOVA analyses were conducted to test for differences in the 

dependent variables related to advanced pharmacy practice experiences (APPEs) based on the 

independent variable of postgraduate year one (PGY1) residency type. PGY1 residency type was 

examined at five levels:  PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, and PGY1/PGY2 

combination residency. The specific ANOVAs for each question were:  

1. To what extent was there a difference in the desirability of the 15 APPE location factors 

based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

2. To what extent was there a difference in the necessity of the 15 APPE location factors 

based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  
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e. PGY1/PGY2 combination residency type 

3. To what extent was there a difference in the desirability of the 10 APPE structure factors 

based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

4. To what extent was there a difference in the necessity of the 10 APPE structure factors 

based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

5. To what extent was there a difference in the desirability of the 36 APPE elective type 

factors based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 
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6. To what extent was there a difference in the necessity of the 36 APPE elective type 

factors based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

7. To what extent was there a difference in the desirability of the six APPE timing factors 

based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

8. To what extent was there a difference in the necessity of the six APPE timing factors 

based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

9. To what extent was there a difference in the desirability of the eight APPE preceptor 

reference factors based on: 
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a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

10. To what extent was there a difference in the necessity of the eight APPE preceptor 

reference factors based on: 

a. PGY1 Community-based Pharmacy residency type 

b. PGY1 Managed Care Pharmacy residency type 

c. PGY1 Pharmacy residency type  

d. PGY1 Pharmacy with an ambulatory care focus residency type  

e. PGY1/PGY2 combination residency type 

Analysis of Open-Ended Comment Questions 

 The open-ended comment survey questions requested information on the organization’s 

description if an appropriate survey option was not provided, postgraduate year one (PGY1) 

Pharmacy focus areas that may have influenced survey results, and additional comments from 

the participants related to the influence of advanced pharmacy practice experiences (APPEs) on 

the resident placement process. Responses received were coded for themes. Findings were used 

to evaluate the survey’s effectiveness and to guide future research ideas.  

Design Issues 

 The survey utilized to collect data was created for the purposes of this study and was not 

been assessed for validity or reliability. To improve the probability of validity and reliability, 

expert review of the survey was performed, as suggested by Gross et al. (2009) and Fink (2017).  
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Delimitations 

 This study was delimited to postgraduate year one (PGY1) residency program directors 

for the residency placement year of 2017-2018. Other persons who may be involved in the 

selection of residency candidates for interviews were not surveyed. In addition, postgraduate 

year two (PGY2) residency program directors were not be surveyed. Since the source for the 

email list of potential participants was the American Society of Health-System Pharmacists 

(ASHP) database, residencies not currently pursuing or currently ASHP-accredited were not 

included in the survey. Therefore, residency program directors for programs that are not ASHP 

accredited did not receive an invitation requesting participation. Further, only residency 

programs located in one of the 50 states in the United States or in the District of Columbia were 

included in this study.  

Limitations 

 Limitations of this study included the potential for nonresponse bias, which may result in 

the participant sample not being representative of the population. To increase the probability of 

participants representing the population, an increased response rate was sought. To avoid errors 

such as positivity bias and social desirability, survey responses were confidential and only 

reported in aggregate. To meet the content and cognitive standards described by Groves et al. 

(2009), an expert review of the survey was conducted. Finally, although the survey provided an 

open-ended comment option, there may be critical information that cannot be obtained through 

survey methodology.  

 The American Society of Health-System Pharmacists (ASHP) database that was used for 

this study may not be fully accurate as residency program directors may change or may be in 

transition. It is possible that some residency program directors did not receive this survey if the 
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database is not accurate. In addition, the role of residency program director may have been new 

to some participants, limiting their ability to accurately describe their perceptions.  

 This study surveyed residency program directors to determine how advanced pharmacy 

practice experiences (APPEs) might influence the selection of candidates to interview. However, 

residency program directors do not exclusively decide which candidates to invite for residency 

interviews. Although program directors lead this process, numerous other individuals play 

significant roles. It is possible that the opinions shared by residency program directors through 

the survey may not be representative of the opinions of all participants in the resident selection 

process. 

 This study was delimited to invitations for interviews. While advanced pharmacy practice 

experiences (APPEs) may influence the ability to obtain an interview, this influence may not 

continue throughout the interview process. This study did not describe the influence of APPEs 

on residency placement itself or the influence APPEs when ranking applicants during the match 

process.  

 Significant difficulties were encountered determining whether potential participants 

actually received survey invitations via email. Multiple participants reported not receiving the 

survey through the original distribution method through Qualtrics. While an alternative method 

through Qualtrics appeared to have delivered the surveys in a more reliable manner, it is possible 

that potential participants never received a survey invitation. It is also possible that a significant 

amount of potential participants only received the survey twice rather than the intended four 

times. This lack of repetition and limited timeframe for response may have negatively impacted 

response rate. 
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 Another limitation was the timing of the survey with respect to the residency recruitment 

process. The typical deadline for submission of residency applications is approximately the first 

week of January. The goal was to allow opportunity for responses prior to this busy phase of 

residency recruitment process. Unfortunately, due to the survey distribution difficulties, an 

unknown number of potential participants did not receive the survey via the intended distribution 

process. Extension of the survey distribution time period was not deemed a viable alternative due 

to timing related to the residency recruitment process.   

Summary 

 This chapter described the methodology that was utilized for this quantitative research, 

framed in a postpositivist view. The participants, survey instrument, variables, and data 

collection procedures were reviewed. Described in this chapter were the descriptive and 

inferential statistical analyses utilized in this study. Study design issues including delimitations 

and limitations were also outlined. 
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CHAPTER 4 

RESULTS 

 The purpose of this study was to determine how postgraduate year one (PGY1) residency 

program directors perceive factors related to advanced pharmacy practice experiences (APPEs) 

when selecting residency candidates for interviews. APPE-related factors examined included 

APPE location, APPE structure, APPE elective types, timing of APPEs, and APPE preceptors as 

reference letter sources. Person-environment fit provided the conceptual framework for this 

study. This study primarily examined prehire anticipatory fit from the organizational perspective 

by examining factors that might influence the perceptions of residency program directors 

regarding factors related to APPEs. During the prehire phase, residency program directors utilize 

information in application packets, including APPE-related information, to identify person 

characteristics of applicants and determine how these characteristics are similar to the 

environment characteristics known to the residency program director (Ostroff & Zhan, 2012). 

The hypothesis in this study is that residency program directors will prefer APPE-related factors 

that suggest increased fit, perceived as similarity in this study, enhancing the likelihood of 

selecting optimal candidates (Kristof-Brown & Billsberry, 2013; Ostroff & Zhan, 2012). 

 Outlined in this chapter are the results of the data analyses described in chapter 3 as well 

as summary answers to the eight research questions addressed in this study. This chapter 

contains five sections. The first section describes data screening methods and the evaluation for 

assumptions of normality. Outlined in the second section are the frequencies and descriptive 

statistics for each study variable. The third section provides the results of the one-way analysis of 

variance (ANOVA) tests used to answer research question 8. The fourth section describes the 
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qualitative data collected through open-ended comment survey questions. Summary answers for 

the eight research questions are provided in the fifth section.  

Data Screening and Assumptions of Normality 

 Data from the 370 survey responses were screened prior to analysis. Responses were 

removed if five or less responses to non-demographic survey questions were provided. This 

resulted in removal of 11 responses, leaving 359 responses for demographic analysis. The 

breakdown by residency type was 273 postgraduate year one (PGY1) Pharmacy residency 

program directors, 47 PGY1 Community-based Pharmacy residency program directors, 27 

PGY1/PGY2 combination residency program directors, and 12 PGY1 Managed Care Pharmacy 

residency program directors. 

 Respondents to the postgraduate year one (PGY1) Pharmacy survey were asked to select 

the residency focus area(s) for the residency program for which they serve as the director. Of the 

273 responses, 206 participants indicated they directed a PGY1 Pharmacy program with any 

focus area other than ambulatory care while 37 participants indicated they directed a PGY1 

Pharmacy program with an ambulatory care focus. Thirty participants indicated their residency 

program consisted of both a PGY1 Pharmacy and a PGY1 Pharmacy with an ambulatory care 

focus. These 30 participants were asked to enter survey responses for both program types. Of this 

group, 16 participants completed both surveys and 14 participants completed only the PGY1 

Pharmacy portion of the survey. This resulted in 375 responses available for analysis by 

residency type. The breakdown by residency type was 236 PGY1 Pharmacy residency program 

directors (any focus area other than ambulatory care), 53 PGY1 Pharmacy with an ambulatory 

care focus residency program directors, 47 PGY1 Community-based Pharmacy residency 
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program directors, 27 PGY1/PGY2 combination residency program directors, and 12 PGY1 

Managed Care Pharmacy residency program directors. 

 The assumption of normality must be met for all dependent variables to utilize the one-

way analysis of variance (ANOVA) (Urdan, 2017). Skew and kurtosis are typically utilized to 

describe data distribution related to normality (Urdan, 2017). Skew describes data distributions 

with fewer scores at one end of the distribution, forming a tail in the distribution (Urdan, 2017). 

Kurtosis exists when there is flatness or higher peaks than expected in the distribution of scores 

(Urdan, 2017). According to Hahs-Vaughn (2017), skewness values below an absolute value of 

2.0 and kurtosis values below an absolute value of 7.0 suggest evidence of normality. These 

criteria were met for all dependent variables in this study. Tables documenting these values are 

located in Appendix H.  

 Data were also reviewed to ensure that the sample sizes for all independent variables 

utilized in the one-way ANOVA tests were sufficient. Sample size calculations for each 

independent variable met criteria for use of the one-way ANOVA test (Wilson VanVoorhis & 

Morgan, 2007). 

Frequencies and Descriptive Statistics 

 Descriptive statistics were utilized to provide a quantitative method to organize and 

summarize study data (Cronk, 2016). Frequency statistics for program demographic information 

as well as descriptive and frequency statistics for all advanced pharmacy practice experience 

(APPE) variables by desirability and necessary are presented in this section.  

Descriptive and Frequency Statistics: All Respondents 

 Table 4.1 reports the demographic information of the pharmacy residency programs 

directed by the study participants.  
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Table 4.1 

Frequency and Percentage of Participants’ Program Demographics: All Respondents  
Variables n % 

Number of Residency Positions (n = 358)     
  1 position 74 20.7 
  2 positions 
  3 positions 
  4 positions 
  5 positions 
  6 positions 
  7 positions 
  8 positions 
  9 positions 
  10 or more positions 

151 
36 
42 
14 
12 
10 
7 
3 
9 

42.2 
10.1 
11.7 
3.9 
3.4 
2.8 
2.0 
0.8 
2.5 

Number of Annual Applications (n = 352)   
  1-50 applications 248 70.5 
  51-100 applications 78 22.2 
  101-150 applications  14 4.0 
  151-200 applications 7 2.0 
  201-250 applications 3 0.9 
  251-300 applications 2 0.6 
  301 or more applications 0 0.0 
Number of Annual On-site Interviews (n = 355)   
  1-10 interviews 118 33.2 
  11-20 interviews 145 40.8 
  21-30 interviews 61 17.2 
  31-40 interviews 16 4.5 
  41-50 interviews 8 2.3 
  51 or more interviews 7 2.0 
Years of ASHP Accreditation (n = 356)   
  Not accredited 46 12.9 
  1-3 years 54 15.2 
  4-6 years 58 16.3 
  7-10 years 65 18.3 
  11 or more years 133 37.4 
Description of Institution or Organization (n = 357)   
  Federal government hospital/health system 41 11.5 
  University-based hospital/health system 64 17.9 
  Community/public teaching hospital/health system 100 28.0 
  Community/public non-teaching hospital/health system 61 17.1 
  Private teaching hospital/health system 15 4.2 
  Private non-teaching hospital/health system 12 3.4 
  Independent community pharmacy  7 2.0 
  Chain community pharmacy  13 3.6 
  Managed care organization 7 2.0 
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Table 4.1 (continued) 

Frequency and Percentage of Participants’ Program Demographics: All Respondents  
Variables n % 
  Health plan 5 1.4 
  Pharmacy benefit management organization 1 0.3 
  Other 31 8.7 
Geographic Region* (n = 353)   
  Northeast 55 15.6 
  Midwest 114 32.3 
  South 107 30.3 
  West 77 21.8 
Residency Type (n = 375)   
  PGY1 Pharmacy 236 62.9 
  PGY1 Pharmacy with an ambulatory care focus 53 14.1 
  PGY1 Community-based Pharmacy 47 12.5 
  PGY1 Managed Care Pharmacy  12 3.2 
  PGY1/PGY2 combination residency 27 7.2 
*Recoded from state to region based on US Census classification. 
Note. ASHP = American Society of Health-System Pharmacists, PGY1 = postgraduate year one, PGY2 = 
postgraduate year two. 
 
APPE Location Variables: All Respondents 

 Presented in Table 4.2 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) location variables.  

Table 4.2 

Descriptive Statistics for APPE Location Variables Measured by Desirability: All Respondents 
Variables   n Min    Max Mean   SD Mode 

Federal government hospital/health system 368 1 5 3.49 .708 3 
University-based hospital/health system 368 1 5 3.96 .746 4 
Community/public teaching hospital/health 
system  

368 3 5 3.81 .679 4 

Community/public non-teaching 
hospital/health system 

367 2 5 3.44 .722 3 

Private teaching hospital/health system 367 2 5 3.54 .612 3 
Private non-teaching hospital/health system 364 1 5 3.29 .633 3 
Independent community pharmacy 363 1 5 3.19 .742 3 
Chain community pharmacy 360 1 5 3.05 .776 3 
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Table 4.2 (continued) 

Descriptive Statistics for APPE Location Variables Measured by Desirability: All Respondents 
Variables   n Min    Max Mean   SD Mode 
Managed care organization 365 1 5 3.16 .646 3 
Health plan 365 1 5 3.08 .624 3 
Pharmacy benefit management organization 364 1 5 3.14 .616 3 
Pharmaceutical industry site 363 1 5 2.93 .557 3 
International site 358 1 5 3.01 .570 3 
APPE location with a residency program 366 2 5 3.80 .725 4 
Participant’s residency site 369 1 5 3.90 .766 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
 Presented in Table 4.3 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) location variables.  

Table 4.3  
 
Frequency Statistics for APPE Location Variables by Desirability: All Respondents 

 
 

        1    2        3      4       5  
Variables     n %  n   % n % n %   n    % 
Federal government 
hospital/health system 

1 0.3 4  1.1 215 58.4 109 29.6 39 10.6 

University-based hospital/health 
system 

1  0.3 0  0.0 104 28.3 171 46.5 92 25.0 

Community/public teaching 
hospital/health system  

0  0.0 0  0.0 127 34.5 185 50.3 56 15.2 

Community/public non-teaching 
hospital/health system 

0   0.0 18  4.9 200 54.5 117 31.9 32 8.7 

Private teaching hospital/health 
system 

0   0.0 2  0.5 187 51.0 157 42.8 21 5.7 

Private non-teaching 
hospital/health system 

1  0.3 18  4.9 232 63.7 99 27.2 14 3.8 

Independent community 
pharmacy 

6   1.7 31 8.5 238 65.6 65 17.9 23 6.3 

Chain community pharmacy 13   3.6 42 11.2 239 66.4 47 13.1 19 5.3 
Managed care organization 6   1.6 20  5.5 260 71.2 66 18.1 13 3.6 
Health plan 7   1.9 24 6.6 278 76.2 44 12.1 12 3.3 
Pharmacy benefit management 
organization 

6   1.6 20 5.5 264 72.5 65 17.9 9 2.5 

Pharmaceutical industry site 11   3.0 33 9.1 291 80.2 25 6.9 3 0.8 
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Table 4.3 (continued)  
 
Frequency Statistics for APPE Location Variables by Desirability: All Respondents 

Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
  
 Presented in Table 4.4 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) location variables.  

Table 4.4 

Descriptive Statistics for APPE Location Variables Measured by Necessity: All Respondents 
Variables n Min      Max  Mean   SD Mode 
Federal government hospital/health system 351 1 5 2.76 .734 3 
University-based hospital/health system 351 1 5 3.13 .800 3 
Community/public teaching hospital/health 
system  

351 1 5 3.11 .766 3 

Community/public non-teaching 
hospital/health system 

350 1 5 2.95 .694 3 

Private teaching hospital/health system 348 1 5 2.97 .670 3 
Private non-teaching hospital/health system 343 1 5 2.87 .657 3 
Independent community pharmacy 347 1 5 2.68 .801 3 
Chain community pharmacy 338 1 5 2.62 .901 3 
Managed care organization 345 1 5 2.57 .752 3 
Health plan 347 1 5 2.50 .750 3 
Pharmacy benefit management organization 347 1 5 2.52 .727 3 
Pharmaceutical industry site 347 1 5 2.36 .761 3 
International site 344 1 4 2.36 .751 3 
APPE location with a residency program 341 1 5 2.98 .749 3 
Participant’s residency site 348 1 5 2.80 .670 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 

        1    2        3      4       5  
Variables     n %  n   % n % n %   n    % 
International site 9   2.5 24 6.7 284 79.3 36 10.1 5 1.4 
APPE location with a residency 
program 

2   0.5 0 0.0 135 36.9 165 45.1 64 17.5 

Participant’s residency site 1   0.3 3 0.8 114 30.9 166 45.0 85 23.0 
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 Presented in Table 4.5 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) location variables.  

Table 4.5 

Frequency Statistics for APPE Location Variables by Necessity: All Respondents 

Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary.  
APPE = advanced pharmacy practice experience. 
 
APPE Structure Variables: All Respondents 

 Presented in Table 4.6 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) structure variables.  

       1    2        3       4      5   
Variables       n % n     % n %   n   %    n   % 
Federal government hospital/ 
health system 

19 5.4 84  23.9 217 61.8 25 7.1 6 1.7 

University-based 
hospital/health system 

7  2.0 51 14.5 202 57.5 71 20.2 20 5.7 

Community/public teaching 
hospital/health system  

6  1.7 54 15.4 198 56.4 80 22.8 13 3.7 

Community/public non-
teaching hospital/health system 

7  2.0 65 18.6 223 63.7 48 13.7 7 2.0 

Private teaching 
hospital/health system 

7   2.0 59  17.0 225 64.7 53 15.2 4 1.1 

Private non-teaching hospital/ 
health system 

9  2.6 70 20.4 225 65.6 36 10.5 3 0.9 

Independent community 
pharmacy 

32   9.2 84 24.2 200 57.6 26 7.5 5 1.4 

Chain community pharmacy 42   12.4 87 25.7 176 52.1 22 6.5 11 3.3 
Managed care organization 32   9.3 105  30.4 193 55.9 11 3.2 4 1.2 
Health plan 39  11.2 109 31.4 190 54.8 6 1.7 3 0.9 
Pharmacy benefit management 
organization 

36   10.4 107 30.8 194 55.9 9 2.6 1 0.3 

Pharmaceutical industry site 54  15.6 118 34.0 171 49.3 3 0.9 1 0.3 
International site 54  15.7 115 33.4 172 50.0 3 0.9 0 0.0 
APPE location with a 
residency program 

5   1.5 71 20.8 204 59.8 48 14.1 13 3.8 

Participant’s residency site 8   2.3 90 25.9 220 63.2 24 6.9 6 1.7 



 101 

Table 4.6 

Descriptive Statistics for APPE Structure Variables Measured by Desirability: All Respondents 
Variables n Min Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 352 1 5 3.63 .766 3 
  Any residency site 348 1 5 3.57 .674 3 
  Non-residency site 346 1 5 3.21 .525 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 348 1 5 3.64 .748 4 
  More inpatient than outpatient 348 1 5 3.62 1.007 4 
  More outpatient than inpatient 350 1 5 2.77 .916 3 
APPE Grading Structure       
  Letter grade for each APPE 347 1 5 3.64 .793 3 
  One letter grade for all APPEs 346 1 5 2.54 .787 3 
  Pass/Fail grading 348 1 5 2.66 .892 3 
  Honors or similar designation 347 1 5 3.47 .794 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
 Presented in Table 4.7 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) structure variables.  

Table 4.7 

Frequency Statistics for APPE Structure Variables by Desirability: All Respondents 

Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable.   
APPE = advanced pharmacy practice experience. 

        1     2        3      4     5  
Variables   n %   n     % n % n %  n   % 
Longitudinal APPEs           
  Participant’s residency site 3  0.9 8 2.3 149 42.3 147 41.8 45 12.8 
  Any residency site 1  0.3 4 1.1 169 48.6 145 41.7 29 8.3 
  Non-residency site 1  0.3 11 3.2 254 73.4 75 21.7 5 1.4 
APPE Elective Mix             
  Balanced inpatient and outpatient 1  0.3 12 3.4 141 40.5 152 43.7 42 12.1 
  More inpatient than outpatient 9  2.6 33 9.5 114 32.8 117 33.6 75 21.6 
  More outpatient than inpatient 27   7.7 104 29.7 155 44.3 52 14.9 12 3.4 
APPE Grading Structure              
  Letter grade for each APPE 2  0.6 7 2.0 160 46.1 122 35.2 56 16.1 
  One letter grade for all APPEs 46   13.3 83 24.0 201 58.1 15 4.3 1 0.3 
  Pass/Fail grading 40  11.5 89 25.6 178 51.1 32 9.2 9 2.6 
  Honors or similar designation 8   2.3 12 3.5 167 48.1 130 37.5 30 8.6 
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 Presented in Table 4.8 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) structure variables.  

Table 4.8 

Descriptive Statistics for APPE Structure Variables Measured by Necessity: All Respondents 
Variables n Min Max   Mean   SD Mode 
Longitudinal APPEs       
  Participant’s residency site 335 1 5 2.72 .660 3 
  Any residency site 336 1 5 2.75 .634 3 
  Non-residency site 333 1 4 2.69 .573 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 332 1 5 3.20 .721 3 
  More inpatient than outpatient 335 1 5 3.15 .850 3 
  More outpatient than inpatient 333 1 5 2.57 .791 3 
APPE Grading Structure       
  Letter grade for each APPE 334 1 5 3.10 .834 3 
  One letter grade for all APPEs 330 1 4 2.48 .800 3 
  Pass/Fail grading 333 1 5 2.69 .855 3 
  Honors or similar designation 332 1 5 2.85 .740 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
 Presented in Table 4.9 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) structure variables.  

Table 4.9 

Frequency Statistics for APPE Structure Variables by Necessity: All Respondents 

 
 

       1    2        3      4      5  
Variables     n % n    %  n %   n %   n    % 
Longitudinal APPEs           
  Participant’s residency site 12  3.6 93 27.8 211 63.0 15 4.5 4 1.2 
  Any residency site 7  2.1 95 28.3 211 62.8 20 6.0 3 0.9 
  Non-residency site 10  3.0 92 27.6 222 66.7 9 2.7 0 0.0 
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Table 4.9 (continued) 

Frequency Statistics for APPE Structure Variables by Necessity: All Respondents 

Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary.   
APPE = advanced pharmacy practice experience. 
 
APPE Elective Type Variables: All Respondents 

 Presented in Table 4.10 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) elective type variables.  

Table 4.10 

Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: All 
Respondents 
Variables n Min    Max Mean   SD    Mode 
Academia/Teaching 337 2 5 3.53 .627 3 
Anticoagulation 337 2 5 3.74 .641 4 
Cardiology 335 3 5 3.80 .640 4 
Corporate pharmacy management 335 1 5 3.13 .687 3 
Critical care 337 1 5 3.87 .829 4 
Diabetes/Endocrinology 338 3 5 3.82 .661 4 
Drug information 336 2 5 3.73 .666 4 
Emergency medicine 336 2 5 3.61 .729 3 
 

       1    2        3      4      5  
Variables     n % n    %  n %   n %   n    % 
APPE Elective Mix             
  Balanced inpatient and 2  0.6 45 13.6 180 54.2 96 28.9 9 2.7 
  outpatient           
  More inpatient than  8  2.4 55 16.4 170 50.7 82 24.5 20 6.0 
  outpatient           
  More outpatient than  33   9.9 106 31.8 166 49.8 27 8.1 1 0.3 
  inpatient           
APPE Grading Structure              
  Letter grade for each APPE 8  2.4 57 17.1 183 54.8 66 19.8 20 6.0 
  One letter grade for all  54   16.4 72 21.8 194 58.8 10 3.0 0 0.0 
  APPEs           
  Pass/Fail grading 39  11.7 64 19.2 197 59.2 26 7.8 7 2.1 
  Honors or similar  19   5.7 58 17.5 215 64.8 35 10.5 5 1.5 
  designation           
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Table 4.10 (continued) 

Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: All 
Respondents 
Variables n Min    Max Mean   SD    Mode 
Geriatrics 336 1 5 3.66 .686 4 
HIV/AIDS 332 2 5 3.34 .541 3 
Hospital/Health system pharmacy 
administration 

336 1 5 3.44 .714 3 

Infectious disease 337 2 5 3.92 .700 4 
Long term care 331 1 5 3.18 .580 3 
Managed care  334 1 5 3.13 .616 3 
Medication therapy management 338 2 5 3.72 .684 4 
Nephrology 335 2 5 3.45 .576 3 
Neurology 335 1 5 3.43 .584 3 
Nuclear Pharmacy 333 1 5 2.85 .585 3 
Nutrition 333 2 5 3.46 .627 3 
Oncology 336 2 5 3.51 .651 3 
Pain management/Palliative care 338 2 5 3.61 .608 4 
Pediatrics 336 1 5 3.40 .730 3 
Pharmaceutical compounding 334 1 5 3.09 .662 3 
Pharmaceutical industry 335 1 5 2.86 .647 3 
Pharmacy informatics 336 1 5 3.42 .646 3 
Poison control/Toxicology 335 1 5 3.27 .551 3 
Psychiatry/Mental health 335 2 5 3.47 .632 3 
Public Health 335 1 5 3.37 .610 3 
Pulmonology 335 3 5 3.50 .589 3 
Research 334 1 5 3.75 .664 4 
Specialty pharmacy 337 1 5 3.28 .633 3 
Substance abuse/Chemical dependence 338 1 5 3.37 .622 3 
Surgery/Trauma 335 1 5 3.42 .633 3 
Transitions/Continuity of care 339 2 5 3.86 .645 4 
Transplant pharmacy 334 1 5 3.30 .585 3 
Veterinary pharmacy 335 1 4 2.75 .626 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
 Presented in Table 4.11 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) elective type variables.  
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Table 4.11 
 
Frequency Statistics for APPE Elective Type Variables by Desirability: All Respondents 

 
 
 

       1  2        3    4   5  
Variables     n % n % n % n % n % 
Academia/Teaching 0 0.0 7  2.1 163 48.4 150 44.5 17 5.0 
Anticoagulation 0  0.0 1  0.3 120 35.6 180 53.4 36 10.7 
Cardiology 0  0.0 0  0.0 108 32.2 185 55.2 42 12.5 
Corporate pharmacy 
management 

8   2.4 24  7.2 232 69.3 59 17.6 12 3.6 

Critical care 2   0.6 8 2.4 105 31.2 140 41.5 82 24.3 
Diabetes/Endocrinology 0  0.0 0  0.0 109 32.2 180 53.3 49 14.5 
Drug information 0   0.0 3 0.9 124 36.9 171 50.9 38 11.3 
Emergency medicine 0   0.0 11 3.3 148 44.0 139 41.4 38 11.3 
Geriatrics 2   0.6 2  0.6 138 41.1 161 47.9 33 9.8 
HIV/AIDS 0   0.0 2 0.6 223 67.2 98 29.5 9 2.7 
Hospital/Health system 
pharmacy administration 

1   0.3 18 5.4 173 51.5 121 36.0 23 6.8 

Infectious disease 0   0.0 1 0.3 94 27.9 173 51.3 69 20.5 
Long term care 1   0.3 20 6.0 236 71.3 66 19.9 8 2.4 
Managed care  2   0.6 27 8.1 241 72.2 53 15.9 11 3.3 
Medication therapy 
management 

0 0.0 1 0.3 136 40.2 157 46.4 44 13.0 

Nephrology 0 0.0 4 1.2 186 55.5 135 40.3 10 3.0 
Neurology 1 0.3 4 1.2 190 56.7 131 39.1 9 2.7 
Nuclear Pharmacy 13 3.9 42 12.9 260 78.1 14 4.2 3 0.9 
Nutrition 0 0.0 7 2.1 184 55.3 125 37.5 17 5.1 
Oncology 0 0.0 5 1.5 177 52.7 130 38.7 24 7.1 
Pain management/Palliative 
care 

0 0.0 1 0.3 151 44.7 165 48.8 21 6.2 

Pediatrics 4 1.2 11 3.3 193 57.4 102 30.4 26 7.7 
Pharmaceutical compounding 9 2.7 22 6.6 242 72.5 51 15.3 10 3.0 
Pharmaceutical industry 16 4.8 44 13.1 249 74.3 22 6.6 4 1.2 
Pharmacy informatics 2 0.6 5 1.5 197 58.6 114 33.9 18 5.4 
Poison control/Toxicology 2 0.6 6 1.8 234 69.9 87 26.0 6 1.8 
Psychiatry/Mental health 0 0.0 6 1.8 183 54.6 127 37.9 19 5.7 
Public Health 1 0.3 6 1.8 210 62.7 104 31.0 14 4.2 
Pulmonology 0 0.0 0 0.0 184 54.9 135 40.3 16 4.8 
Research 1 0.3 1 0.3 117 35.0 177 53.0 38 11.4 
Specialty pharmacy 2 0.6 11 3.3 229 68.0 79 23.4 16 4.7 
Substance abuse/Chemical 
dependence 

2 0.6 8 2.4 204 60.4 112 33.1 12 3.6 

Surgery/Trauma 2 0.6 8 2.4 184 54.9 129 38.5 12 3.6 
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Table 4.11 (continued) 
 
Frequency Statistics for APPE Elective Type Variables by Desirability: All Respondents 

Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
 Presented in Table 4.12 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) elective type variables.  

Table 4.12 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: All Respondents 
Variables  n  Min  Max Mean SD Mode 
Academia/Teaching 321 1 5 2.79 .598 3 
Anticoagulation 321 1 5 2.97 .668 3 
Cardiology 320 1 5 2.97 .635 3 
Corporate pharmacy management 320 1 5 2.56 .745 3 
Critical care 321 1 5 3.00 .785 3 
Diabetes/Endocrinology 316 1 5 3.00 .645 3 
Drug information 319 1 5 2.95 .680 3 
Emergency medicine 321 1 5 2.86 .601 3 
Geriatrics 318 1 5 2.87 .667 3 
HIV/AIDS 314 1 5 2.74 .600 3 
Hospital/Health system pharmacy 
administration 

318 1 5 2.77 .698 3 

Infectious disease 317 1 5 3.09 .714 3 
Long term care 314 1 5 2.64 .626 3 
Managed care  316 1 5 2.61 .683 3 
Medication therapy management 317 1 5 3.02 .735 3 
Nephrology 318 1 5 2.87 .609 3 
Neurology 317 1 5 2.84 .599 3 
Nuclear Pharmacy 320 1 5 2.27 .791 3 
Nutrition 315 1 5 2.82 .632 3 
Oncology 317 1 5 2.85 .659 3 
 

       1  2        3    4   5  
Variables     n % n % n % n % n % 
Transitions/Continuity of care 0 0.0 1 0.3 94 27.7 195 57.5 49 14.5 
Transplant pharmacy 2 0.6 8 2.4 220 65.9 96 28.7 8 2.4 
Veterinary pharmacy  23   6.9 49 14.6 252 75.2 11 3.3 0 0.0 
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Table 4.12 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: All Respondents 
Variables  n  Min  Max Mean SD Mode 
Pain management/Palliative care 319 1 5 2.92 .631 3 
Pediatrics 321 1 5 2.77 .795 3 
Pharmaceutical compounding 320 1 5 2.59 .715 3 
Pharmaceutical industry 321 1 5 2.40 .772 3 
Pharmacy informatics 319 1 5 2.78 .662 3 
Poison control/Toxicology 318 1 5 2.71 .613 3 
Psychiatry/Mental health 321 1 5 2.87 .616 3 
Public health 322 1 5 2.71 .612 3 
Pulmonology 321 1 5 2.86 .577 3 
Research 319 1 5 2.97 .631 3 
Specialty pharmacy 321 1 5 2.72 .662 3 
Substance abuse/Chemical dependence 320 1 5 2.75 .623 3 
Surgery/Trauma 319 1 4 2.79 .615 3 
Transitions/Continuity of care 321 1 5 3.06 .652 3 
Transplant pharmacy 322 1 4 2.65 .644 3 
Veterinary pharmacy 321 1 4 2.18 .843 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
 Presented in Table 4.13 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) elective type variables.  

Table 4.13 
 
Frequency Statistics for APPE Elective Type Variables by Necessity: All Respondents 

 

        1     2        3       4       5  
Variables       n %  n  % n %    n   %     n   % 
Academia/Teaching 6 1.9 78 24.3 214 66.7 22 6.9 1 0.3 
Anticoagulation 4  1.2 57  17.8 211 65.7 42 13.1 7 2.2 
Cardiology 3  0.9 55 17.2 215 67.2 42 13.1 5 1.6 
Corporate pharmacy 
management 

29   9.1 99  30.9 180 56.3 8 2.5 4 1.3 

Critical care 10   3.1 59 18.4 181 56.4 62 19.3 9 2.8 
Diabetes/Endocrinology 1  0.3 54 17.1 212 67.1 41 13.0 8 2.5 
Drug information 4   1.3 60 18.8 213 66.8 32 10.0 10 3.1 
Emergency medicine 4   1.2 71 22.1 214 66.7 31 9.7 1 0.3 
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Table 4.13 (continued) 
 
Frequency Statistics for APPE Elective Type Variables by Necessity: All Respondents 

Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
 

 

        1     2        3       4       5  
Variables       n %  n  % n %    n   %     n   % 
Geriatrics 7   2.2 67  21.1 208 65.4 31 9.7 5 1.6 
HIV/AIDS 9   2.9 79 25.2 213 67.8 11 3.5 2 0.6 
Hospital/Health system 
pharmacy administration 

12   3.8 80 25.2 201 63.2 19 6.0 6 1.9 

Infectious disease 3   0.9 45 14.2 201 63.4 55 17.4 13 4.1 
Long term care 10   3.2 108 34.4 183 58.3 12 3.8 1 0.3 
Managed care  16   5.1 108 34.2 178 56.3 11 3.5 3 0.9 
Medication therapy 
management 

4 1.3 60 18.9 188 59.3 55 17.4 10 3.2 

Nephrology 5 1.6 64 20.1 219 68.9 27 8.5 3 0.9 
Neurology 5 1.6 69 21.8 219 69.1 21 6.6 3 0.9 
Nuclear Pharmacy 59 18.4 122 38.1 134 41.9 3 0.9 2 0.6 
Nutrition 7 2.2 72 22.9 212 67.3 20 6.3 4 1.3 
Oncology 8 2.5 65 20.5 215 67.8 23 7.3 6 1.9 
Pain management/Palliative 
care 

4 1.3 59 18.5 223 69.9 26 8.2 7 2.2 

Pediatrics 21 6.5 72 22.4 198 61.7 19 5.9 11 3.4 
Pharmaceutical compounding 22 6.9 103 32.2 182 56.9 9 2.8 4 1.3 
Pharmaceutical industry 44 13.7 116 36.1 154 48.0 4 1.2 3 0.9 
Pharmacy informatics 10 3.1 78 24.5 209 65.5 17 5.3 5 1.6 
Poison control/Toxicology 6 1.9 97 30.5 200 62.9 12 3.8 3 0.9 
Psychiatry/Mental health 4 1.2 69 21.5 218 67.9 26 8.1 4 1.2 
Public Health 12 3.7 83 25.8 214 66.5 12 3.7 1 0.3 
Pulmonology 5 1.6 63 19.6 226 70.4 26 8.1 1 0.3 
Research 3 0.9 55 17.2 213 66.8 44 13.8 4 1.3 
Specialty pharmacy 13 4.0 85 26.5 204 63.6 16 5.0 3 0.9 
Substance abuse/Chemical 
dependence 

11 3.4 78 24.4 212 66.3 18 5.6 1 0.3 

Surgery/Trauma 11 3.4 67 21.0 218 68.3 23 7.2 0 0.0 
Transitions/Continuity of care 3 0.9 42 13.1 217 67.6 51 15.9 8 2.5 
Transplant pharmacy 15 4.7 97 30.1 195 60.6 15 4.7 0 0.0 
Veterinary pharmacy  86   26.8 95 29.6 136 42.4 4 1.2 0 0.0 
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APPE Timing Variables: All Respondents 

 Presented in Table 4.14 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) timing variables.  

Table 4.14 

Descriptive Statistics for APPE Timing Variables Measured by Desirability: All Respondents 
Variables n Min Max Mean    SD Mode 
Prior to ASHP Midyear Clinical Meeting       
  Community Pharmacy APPE 333 1 5 3.13 .775 3 
  Hospital/Health System Pharmacy APPE  331 1 5 3.73 .781 4 
  Inpatient General Medicine Patient Care APPE 333 1 5 3.89 .798 4 
  Ambulatory Patient Care APPE 334 1 5 3.66 .761 3 
  Elective APPEs considered desirable 336 2 5 3.82 .684 4 
  Elective APPEs considered necessary 333 2 5 3.71 .750 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, ASHP = American Society of Health-System Pharmacists. 
 
 Presented in Table 4.15 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) timing variables.  

Table 4.15  
 
Frequency Statistics for APPE Timing Variables by Desirability: All Respondents 

Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, ASHP = American Society of Health-System Pharmacists. 

       1    2        3      4     5  
Variables  n %  n   % n %  n %   n   % 
Prior to ASHP Midyear Clinical Meeting       
  Community Pharmacy APPE 9  2.7 32  9.6 221 66.4 49 14.7 22 6.6 
  Hospital/Health System Pharmacy  2  0.6 6  1.8 128 38.7 139 42.0 56 16.9 
  APPE           
  Inpatient General Medicine Patient  1   0.3 4  1.2 107 32.1 138 41.4 83 24.9 
  Care APPE           
  Ambulatory Patient Care APPE 2   0.6 3  0.9 151 45.2 128 38.3 50 15.0 
  Elective APPEs considered desirable 0  0.0 2  0.6 107 31.8 175 52.1 52 15.5 
  Elective APPEs considered necessary 0   0.0 6 1.8 138 41.4 136 40.8 53 15.9 
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 Presented in Table 4.16 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) timing variables.  

Table 4.16 

Descriptive Statistics for APPE Timing Variables Measured by Necessity: All Respondents 
Variables n Min Max Mean SD Mode 
Prior to ASHP Midyear Clinical Meeting       
  Community Pharmacy APPE 319 1 5 2.74 .868 3 
  Hospital/Health System Pharmacy APPE  319 1 5 3.27 .896 3 
  Inpatient General Medicine Patient Care APPE 318 1 5 3.35 .931 3 
  Ambulatory Patient Care APPE 318 1 5 3.07 .735 3 
  Elective APPEs considered desirable 318 1 5 3.13 .710 3 
  Elective APPEs considered necessary 320 1 5 3.18 .756 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, ASHP = American Society of Health-System Pharmacists. 
 
 Presented in Table 4.17 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) timing variables.   

Table 4.17  
 
Frequency Statistics for APPE Timing Variables by Necessity: All Respondents 

Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary.  
APPE = advanced pharmacy practice experience, ASHP = American Society of Health-System Pharmacists. 

       1    2        3      4       5  
Variables    n %  n  % n %    n   %    n    % 
Prior to ASHP Midyear Clinical Meeting         
  Community Pharmacy APPE 21  6.6 96 30.1 160 50.2 29 9.1 13 4.1 
  Hospital/Health System  4  1.3 50 15.7 154 48.3 77 24.1 34 10.7 
  Pharmacy APPE           
  Inpatient General Medicine 5   1.6 45 14.2 142 44.7 85 26.7 41 12.9 
  Patient Care APPE           
  Ambulatory Patient Care APPE 2   0.6 57 17.9 187 58.8 60 18.9 12 3.8 
  Elective APPEs considered  2  0.6 43 13.5 198 62.3 62 19.5 13 4.1 
  desirable           
  Elective APPEs considered 1   0.3 46 14.4 184 57.5 71 22.2 18 5.6 
  necessary           
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APPE Preceptor Reference Variables: All Respondents 

 Presented in Table 4.18 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) preceptor references variables.  

Table 4.18 

Descriptive Statistics for APPE Preceptor References Measured by Desirability: All Respondents 
Variables  n Min    Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 329 1 5 3.03 1.038 3 
  Two APPE preceptors 330 1 5 3.88 .779 4 
  All APPE preceptors 329 1 5 3.30 1.131 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty 330 1 5 3.61 .773 4 
  preceptor       
  Residency preceptor 329 1 5 4.02 .781 4 
  Organization similar to participant’s  330 1 5 3.99 .766 4 
  organization       
  Personally known to participant 331 1 5 4.06 .774 4 
  Alumni of participant’s residency 331 1 5 4.07 .779 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
 Presented in Table 4.19 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the desirability of the advanced pharmacy 

practice experience (APPE) preceptor references variables.   

Table 4.19 

Frequency Statistics for APPE Preceptor References Variables by Desirability: All Respondents 

 
 

       1    2        3      4     5  
Variables   n     %  n   %  n %  n     %    n  % 
Number of APPE Preceptor References           
  Only one APPE preceptor 23  7.0 76 23.1 125 38.0 78 23.7 27 8.2 
  Two APPE preceptors 2  0.6 8  2.4 85 25.8 166 50.3 69 20.9 
  All APPE preceptors 18   5.5 61 18.5 113 34.3 77 23.4 60 18.2 
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Table 4.19 (continued) 

Frequency Statistics for APPE Preceptor References Variables by Desirability: All Respondents 

Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
 Presented in Table 4.20 are descriptive statistics, including the number of responses, 

minimum, maximum, mean, standard deviation, and mode, representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) preceptor references variables.  

Table 4.20 

Descriptive Statistics for APPE Preceptor References Measured by Necessity: All Respondents 
Variables n Min    Max  Mean SD   Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 316 1 5 3.28 1.016 3 
  Two APPE preceptors 316 1 5 3.38 .810 3 
  All APPE preceptors 314 1 5 2.82 .876 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty  317 1 5 3.02 .672 3 
  preceptor       
  Residency preceptor 316 1 5 3.02 .630 3 
  Organization similar to participant’s  317 1 5 3.00 .658 3 
  organization       
  Personally known to participant 316 1 5 2.81 .662 3 
  Alumni of participant’s residency 315 1 5 2.79 .711 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 

     1    2        3      4     5  
Variables   n     %  n   %  n %  n     %    n  % 
APPE Preceptor Reference Sources             
  College or school of pharmacy  1  0.3 20  6.1 122 37.0 151 45.8 36 10.9 
  faculty preceptor           
  Residency preceptor 2   0.6 0 0.0 85 25.8 145 44.1 97 29.5 
  Organization similar to  1   0.3 2 0.6 86 26.1 151 45.8 90 27.3 
  participant’s organization           
  Personally known to participant 1   0.3 2  0.6 78 23.6 146 44.1 104 31.4 
  Alumni of participant’s residency 1   0.3 4 1.2 71 21.5 149 45.0 106 32.0 



 113 

 Presented in Table 4.21 are frequency statistics representing the perceptions of all 

responding residency program directors regarding the necessity of the advanced pharmacy 

practice experience (APPE) preceptor references variables.   

Table 4.21 

Frequency Statistics for APPE Preceptor References Variables by Necessity: All Respondents 

Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary.  
APPE = advanced pharmacy practice experience. 
 
Descriptive and Frequency Statistics: Data by Residency Type  

 Descriptive and frequency statistics were also calculated for each residency type. 

Statistics for postgraduate year one (PGY1) Pharmacy residency respondents are found in 

Appendix I. Found is Appendix J are data for PGY1 Pharmacy with an ambulatory care focus 

respondents. Data of PGY1 Community-based Pharmacy respondents are found in Appendix K, 

and PGY1 Managed Care Pharmacy data are found in Appendix L. Data representing 

PGY1/PGY2 combination residency programs are found in Appendix M.  

Rank of Influence by Category: All Respondents 

 Presented in Table 4.22 are descriptive statistics, include the number of responses, 

minimum, maximum, mean, standard deviation, and mode representing the perceptions of all 

        1    2         3      4   5  
Variables  n % n   %  n %    n     %       n   % 
Number of APPE Preceptor References           
  Only one APPE preceptor 16  5.1 39 12.3 147 46.5 70 22.2 44 13.9 
  Two APPE preceptors 4  1.3 26  8.2 159 50.3 99 31.3 28 8.9 
  All APPE preceptors 22   7.0 73 23.2 172 54.8 33 10.5 14 4.5 
APPE Preceptor Reference Sources             
  College or school of pharmacy  3  0.9 52  16.4 204 64.4 51 16.1 7 2.2 
  faculty preceptor           
  Residency preceptor 2   0.6 49 15.2 209 66.1 52 16.5 4 1.3 
  Organization similar to  3   0.9 51 16.6 213 67.2 42 13.2 8 2.5 
  participant’s organization           
  Personally known to participant 11  3.5 67 21.2 212 67.1 22 7.0 4 1.3 
  Alumni of participant’s residency 16   5.1 65 20.6 211 67.0 16 5.1 7 2.2 
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responding residency program directors regarding the rankings of influence of the five advanced 

pharmacy practice experience (APPE) factors by category.  

Table 4.22 

Descriptive Statistics for Rank of Influence of APPE-related Categories: All Respondents           
(n = 313) 
Variables Min    Max Mean SD   Mode 
APPE Location 1 5 3.39 1.251 3 
APPE Structure 1 5 3.17 1.279 4 
APPE Elective types 1 5 2.84 1.218 2 
APPE Timing 1 5 1.67 .956 1 
APPE Preceptor References  1 5 3.93 1.260 5 
Note: Recoded influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank.       
APPE = advanced pharmacy practice experience. 
 
 Presented in Table 4.23 are the frequency statistics representing the perceptions of all 

responding residency program directors for the rankings of influence of the five categories of 

advanced pharmacy practice experience (APPE) factors. Descriptive statistics for the rankings of 

influence for each residency type are found in Appendix N. 

Table 4.23 

Frequency Statistics for Influence by APPE-related Category Variables: All Respondents  

Note: Recoded influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank.  
APPE = advanced pharmacy practice experience. 
 
 Presented in Figure 4.1 are the frequency statistics representing the perceptions of all 

responding residency program directors regarding the rankings of influence of the five advanced 

pharmacy practice experience (APPE) factors by category. 

    1   2      3     4       5  
Variables  n %  n   %    n   %     n   %    n   % 
APPE Location 28  8.9 49  15.7 82 26.2 80 25.6 74 23.6 
APPE Structure 41  13.1 58 18.5 72 23.0 90 28.8 52 16.6 
APPE Elective Types 44  14.1 96  30.7 73 23.3 67 21.4 33 10.5 
APPE Timing 181  57.8 79 25.2 33 10.5 15 4.8 5 1.6 
APPE Preceptor References 19  6.1 31  9.9 53 16.9 61 19.5 149 47.6 
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Figure 4.1. Bar graph illustrates the distribution of rankings of influence of the advanced 
pharmacy practice experience (APPE) factors by category. 
 

One-Way ANOVA Results 

 One-way analysis of variance (ANOVA) tests were utilized to examine differences in the 

desirability and necessity of all advanced pharmacy practice experience (APPE) variables by 

residency type. Dependent variables included all variables for each of the APPE-related 

categories (location, structure, elective types, timing, preceptor references) measured by 

desirability and necessity. Independent variables included the five postgraduate year one (PGY1) 

residency types. A total of 150 one-way ANOVA analyses were conducted. Found in Appendix 

O are complete write-ups for these ANOVA tests.  

 Results for the desirability of advanced pharmacy practice experience (APPE) location 

variables by residency type are summarized in Table 4.24. Statistically significant differences 

were found in 49 of the 150 pairwise comparisons between residency types based on desirability 

of APPE location, or 32.7% of all pairwise comparisons for APPE location desirability. 

According to Cohen (1988), effect sizes of .8 and above are considered large. In reviewing the 
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statistically significant pairwise comparisons between residency types based on desirability of 

APPE location, a large effect size was noted in 38 of the 49 (77.6%) statistically significant 

pairwise comparisons. Postgraduate year one (PGY1) Managed Care Pharmacy residency 

programs showed differences with a large effect size for eight location variables when compared 

to PGY1 Pharmacy programs, seven location variables when compared to PGY1/PGY2 

combination residencies, and five location variables for both the PGY1 Community-based 

Pharmacy and the PGY1 Pharmacy with an ambulatory care focus programs. The largest effect 

size, d = 2.59, was between PGY1 Pharmacy and PGY1 Managed Care Pharmacy for a 

pharmacy benefit management company location. No statistically significant differences by 

residency type were noted for the highly desirable participant’s residency site or for an 

international site with neutral desirability.
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Table 4.24 

Summary ANOVA Results for Desirability of APPE Location Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Desirability and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Federal government hospital/health 
system 

5.81*** 4, 363 P2* 
.53 

P1* 
.41 

  P2*** 
.90 

     

University-based hospital/health 
system 

12.54*** 4, 363  P1***  
.83 

P1** 
1.10 

   P5* 
.79 

 P5*** 
1.45 

P5*** 
1.78 

Community/public teaching 
hospital/health system 

10.12*** 4, 363  P1*** 
.72 

P1*** 
1.46 

  P2*** 
1.25 

 P3*** 
.79 

 P5*** 
1.30 

Community/public non-teaching 
hospital/health system 

5.12** 4, 362  P1** 
.58 

P1*** 
.78 

  P2* 
.49 

    

Private teaching hospital/health 
system 

8.34*** 4, 362  P1*** 
.75 

P1*** 
1.04 

 P2* 
.56 

P2*** 
.89 

 P3* 
.53 

P5* 
.80 

P5*** 
1.09 

Private non-teaching hospital/health 
system 

3.78** 4, 359  P1*** 
.50 

P1*** 
.57 

       

Independent community pharmacy 33.80*** 4, 358  P3*** 
1.90 

  P3***
1.30 

  P3* 
1.20 

P3*** 
1.28 

 

Chain community pharmacy 39.60*** 4, 355  P3*** 
2.04 

  P3***
1.43 

  P3*** 
1.26 

 P3***
1.41 

Managed care organization 16.48*** 4, 360  P3* 
.57 

P4* 
2.18 

P5* 
.68 

 P4* 
1.73 

    

Health plan 20.97*** 4, 360   P4* 
2.44 

P5** 
.93 

 P4* 
2.02 

P5*  
.87 

   

Pharmacy benefit management 
organization 

22.75*** 4, 359  P3* 
.58 

P4** 
2.59 

P5** 
.84 

 P4** 
2.47 

 P4** 
1.57 

 P4* 
1.47 

Pharmaceutical industry site 7.13*** 4, 358   P4* 
1.67 

  P4* 
1.43 

 P4* 
1.16 

 P4* 
1.57 

International site 1.17 4, 353           
APPE location with a residency 
program 

4.31** 4, 361   P1*** 
1.20 

  P2*** 
.23 

 P3***
1.41 

 P5*** 
1.40 

Participant’s residency site 1.63 4, 364           
Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
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 Results for the necessity of advanced pharmacy practice experience (APPE) location variables by residency type are 

summarized in Table 4.25. Statistically significant differences were found in 27 of the 150 pairwise comparisons, or 18.0% of all 

pairwise comparisons for APPE location necessity. In reviewing the statistically significant pairwise comparisons between residency 

types based on necessity of APPE location, a large effect size was noted in 21 of the 27 (77.8%) statistically significant pairwise 

comparisons (Cohen, 1988). In support of the concepts of person-environment fit, differences with a large effect size were found for 

the locations most often reported as the participants’ organization type. Examples of large effect sizes include comparisons between 

postgraduate year one (PGY1) Community-based Pharmacy and PGY1 Pharmacy for a chain community pharmacy location (d = 

1.59), between PGY1 Managed Care Pharmacy and PGY1 Pharmacy with an ambulatory care focus for a managed care company 

location (d = 1.79), and for PGY1/PGY2 combination residencies and PGY1 Community-based Pharmacy for a university-based 

hospital/health system location (d = 1.34). No statistically significant differences by residency type were noted for two APPE locations 

with low necessity, an international site and a pharmaceutical industry site, or for two APPE locations with neutral necessity, an APPE 

residency site and the participant’s residency site. 

Table 4.25 

Summary ANOVA Results for Necessity of APPE Location Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Federal government hospital/health 
system 

2.56* 4, 346         P5* 
.84 

 

University-based hospital/health 
system 

9.03*** 4, 346  P1***  
.75 

    P5* 
.85 

 P5*** 
1.34 

P5* 
1.09 
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Table 4.25 (continued) 

Summary ANOVA Results for Necessity of APPE Location Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Community/public teaching 
hospital/health system 

6.28*** 4, 346  P1** 
.64 

      P5* 
.80 

 

Community/public non-teaching 
hospital/health system 

5.84*** 4, 345 P1* 
.52 

P1** 
.63 

        

Private teaching hospital/health 
system 

5.71*** 4, 343  P1** 
.65 

      P5* 
.87 

 

Private non-teaching hospital/health 
system 

4.03** 4, 338  P1** 
.57 

        

Independent community pharmacy 13.43*** 4, 342  P3*** 
1.25 

  P3*** 
.96 

   P3* 
.87 

 

Chain community pharmacy 22.20*** 4, 333  P3*** 
1.59 

  P3***
1.19 

   P3*** 
1.12 

 

Managed care organization 7.01*** 4, 340   P4* 
1.57 

  P4* 
1.79 

 P4* 
1.42 

  

Health plan 7.41*** 4, 342   P4* 
1.57 

  P4* 
1.67 

 P4* 
1.43 

  

Pharmacy benefit management 
organization 

5.93*** 4, 342   P4* 
1.32 

  P4*  
1.31 

 P4* 
1.15 

  

Pharmaceutical industry site 1.11 4, 342           
International site .18 4, 339           
APPE location with a residency 
program 

1.31 4, 336           

Participant’s residency site .33 4, 343           
Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
 
 Results for the desirability of advanced pharmacy practice experience (APPE) structure variables by residency type are 

summarized in Table 4.26. Statistically significant differences were found in 15 of the 100 pairwise comparisons, or 15.0% of all 
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pairwise comparisons for APPE structure desirability. In reviewing the statistically significant pairwise comparisons between 

residency types based on desirability of APPE structure variables, a large effect size was noted in 12 of the 15 (80.0%) statistically 

significant pairwise comparisons, particularly for the APPE elective mix variables preferring either outpatient or inpatient electives 

(Cohen, 1988). While these differences may be predicable based on person-environment fit principles, the strength of the differences 

between these preferences is noteworthy. As an example, pairwise comparisons of postgraduate year one (PGY1) Community-based 

Pharmacy, with a preference for outpatient electives (d = 1.99), and PGY1 Pharmacy, with a preference for inpatient electives (d = 

2.27), illustrate the differences in the APPE elective mix desirability. Other pairwise comparisons with effect sizes exceeding a two 

standard deviation difference were noted between PGY1 Pharmacy and PGY1 Managed Care Pharmacy for more inpatient electives 

(d = 2.28), and PGY1/PGY2 combination programs with both PGY1 Community-based Pharmacy (d = 2.03)  and PGY1 Managed 

Care Pharmacy (d = 2.05). The variables for longitudinal APPEs at the participant’s residency site and at a non-residency site showed 

no statistically significant differences by residency type. No APPE grading structure variables showed statistically significant 

differences by residency type. 
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Table 4.26 

Summary ANOVA Results for Desirability of APPE Structure Factors by Residency Type   

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Desirability and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
  Longitudinal APPEs             

    Participant’s residency site .23 4, 347           
    Any residency site 2.84* 4, 343   P1** 

.77 
  P2* 

.77 
   P5** 

1.23 
    Non-residency site 1.43 4, 341           

  APPE Elective Mix             
    Balanced inpatient and outpatient 2.89* 4, 343 P2* 

.49 
         

    More inpatient than outpatient 68.09*** 4, 343 P1*** 
1.34 

P1*** 
2.27 

P1*** 
2.28 

 P2***
1.10 

 P5*** 
1.16 

 P5*** 
2.03 

P5*** 
2.05 

    More outpatient than inpatient 47.04*** 4, 345 P2*** 
1.29 

P3*** 
1.99 

  P3** 
.89 

   P3*** 
1.27 

 

  APPE Grading Structure             
    Letter grade for each APPE 2.52* 4, 342           
    One letter grade for all APPEs .22 4, 341           
    Pass/Fail grading 1.39 4, 343           
    Honors or similar designation .15 4, 342           

Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
 
 Results for the necessity of advanced pharmacy practice experience (APPE) structure variables by residency type are 

summarized in Table 4.27. Statistically significant differences were found in nine of the 100 pairwise comparisons, or 9.0% of all 

pairwise comparisons for APPE structure necessity. In reviewing the statistically significant pairwise comparisons between residency 
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types based on necessity of APPE structure variables, a large effect size was noted in six of the nine (66.7%) statistically significant 

pairwise comparisons (Cohen, 1988). Pairwise comparisons of postgraduate year one (PGY1) Community-based Pharmacy, with a 

necessity for outpatient electives (d = 1.28), and PGY1 Pharmacy, with a necessity for inpatient electives (d = 1.29), illustrate the 

largest differences in the perceived necessity of APPE elective mix. No longitudinal APPE variables and no APPE grading structure 

variables showed statistically significant differences by residency type. 

Table 4.27 

Summary ANOVA Results for Necessity of APPE Structure Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
  Longitudinal APPEs             

    Participant’s residency site .78 4, 330           
    Any residency site .57 4, 331           

 
    Non-residency site .90 4, 328           
  APPE Elective Mix             
    Balanced inpatient and outpatient 2.59* 4, 327    P5* 

.63 
      

    More inpatient than outpatient 20.99*** 4, 330 P1*** 
.85 

P1*** 
1.29 

P1* 
1.07 

     P5*** 
1.20 

 

    More outpatient than inpatient 17.43*** 4, 328 P2*** 
.65 

P3*** 
1.28 

  P3* 
.69 

   P3** 
.89 

 

  APPE Grading Structure             

    Letter grade for each APPE .26 4, 329           
    One letter grade for all APPEs 1.07 4, 335           
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Table 4.27 (continued) 

Summary ANOVA Results for Necessity of APPE Structure Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
    Pass/Fail grading 1.49 4, 328           

    Honors or similar designation .73 4, 327           

Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
 
 Results for the desirability of advanced pharmacy practice experience (APPE) elective type variables by residency type are 

summarized in Table 4.28. Statistically significant differences were found in 73 of the 360 pairwise comparisons, or 20.3% of all 

pairwise comparisons for APPE elective type desirability. In reviewing the statistically significant pairwise comparisons between 

residency types based on desirability of APPE elective types, a large effect size was noted in 48 of the 73 (65.8%) statistically 

significant pairwise comparisons (Cohen, 1988). Electives types with at least five pairwise comparisons with a large effect size 

difference included corporate pharmacy management, critical care, hospital/health system pharmacy administration, and specialty 

pharmacy. The strength of the lack of desirability for a specialty pharmacy elective for postgraduate year one (PGY1) Pharmacy 

residency programs was an unexpected finding. Drug information, research, and pain management/palliative care were highly 

desirable elective types that did not show statistically significant differences between residency types. HIV/AIDS, nutrition, pediatrics, 

psychiatry/mental health, substance abuse/chemical dependence, and transplant pharmacy were desirable elective types that did not 

show statistically significant differences between residency types. Neutral desirability elective pharmaceutical compounding as well as 
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low desirability electives of nuclear pharmacy and veterinary pharmacy did not show statistically significant differences between 

residency types. 

Table 4.28 

Summary ANOVA Results for Desirability of APPE Elective Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Desirability and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 

Academia/Teaching 3.21* 4, 332       P2* 
.69 

   

Anticoagulation 5.21*** 4, 332 P2* 
.46 

   P2** 
.73 

P2** 
1.13 

P2* 
.65 

   

Cardiology 5.23*** 4, 330  P1** 
.69 

  P2* 
.68 

     

Corporate pharmacy management 17.89*** 4, 330  P3*** 
.96 

P4** 
1.68 

P5** 
1.04 

P3*** 
1.04 

P4** 
1.81 

P5** 
1.02 

   

Critical care 43.08*** 4, 332 P1*** 
.96 

P1*** 
2.02 

P1*** 
1.43 

 P2*** 
1.07 

   P5*** 
1.68 

 

Diabetes/Endocrinology 9.36*** 4, 333 P2*** 
.66 

P3*** 
.68 

   P2** 
1.19 

P2** 
.85 

P3** 
.87 

P3** 
1.21 

 

Drug information 1.61 4, 331         
 

  

Emergency medicine 
23.13*** 4, 331 P1* 

.54 
P1*** 
1.50 

P1** 
.93 

P1* 
.49 

P2*** 
1.03 

   P5*** 
1.33 

 

Geriatrics 
3.15* 4, 331 P2** 

.54 
         

HIV/AIDS 1.11 4, 327           

Hospital/Health system pharmacy 
administration 

18.16*** 4, 331  P1*** 
.92 

 P5*** 
1.15 

P2* 
.72 

 P5*** 
1.34 

P4* 
1.13 

P5*** 
1.92 

 

Infectious disease 
16.79*** 4, 332  P1*** 

1.20 
P1** 
1.23 

P1* 
.58 

P2** 
.84 

     

Long term care 
3.42** 4, 326 P2* 

.55 
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Table 4.28 (continued) 

Summary ANOVA Results for Desirability of APPE Elective Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Desirability and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 

Managed care  
13.10*** 4, 329   P4** 

2.41 
  P4* 

1.65 
 P4* 

1.41 
 P4* 

1.67 

Medication therapy management 
19.02*** 4, 333 P2*** 

.72 
P3*** 
1.28 

    P2** 
1.48 

 P3*** 
1.16 

P4* 
1.16 

Nephrology 
8.75*** 4, 330  P1*** 

.93 
  P2*** 

1.09 
     

Neurology 
4.48** 4, 330  P1** 

.69 
  P2* 

.64 
     

Nuclear Pharmacy 
1.63 4, 328           

Nutrition 
2.83* 4, 328           

Oncology 
3.02* 4, 331  P1** 

.55 
        

Pain management/Palliative care 
2.01 4, 333           

Pediatrics 
1.67 4, 331           

Pharmaceutical compounding 
2.54* 4, 329           

Pharmaceutical industry 
3.93** 4, 330   P4** 

1.21 
  P4** 

1.12 
 P4** 

1.30 
  

Pharmacy informatics 
3.07* 4, 331         P5* 

.78 
 

Poison control/Toxicology 
2.61* 4, 330  P1** 

.51 
        

Psychiatry/Mental health 
1.44 4, 330           
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Table 4.28 (continued) 

Summary ANOVA Results for Desirability of APPE Elective Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Desirability and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 

Public Health 10.77*** 4, 330 P2** 
.75 

P3** 
.78 

P4* 
1.36 

       

Pulmonology 3.15* 4, 330  P1* 
.51 

        

Research .41 4, 329           

Specialty pharmacy 25.42*** 4, 332  P3*** 
1.52 

P4* 
1.69 

P5** 
1.18 

P3*** 
 .95 

     

Substance abuse/Chemical 
dependence 

2.33 4, 333           

Surgery/Trauma 17.66*** 4, 330 P1** 
.68 

P1*** 
1.28 

      P5*** 
1.32 

 

Transitions/Continuity of care 4.05** 4, 334  P3** 
.65 

        

Transplant pharmacy 1.02 4, 329           
Veterinary pharmacy  .21 4, 330           
Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome.  
*p < .05, **p < .01, ***p < .001 
 
 Results for the necessity of advanced pharmacy practice experience (APPE) elective type variables by residency type are 

summarized in Table 4.29. Statistically significant differences were found in 26 of the 360 pairwise comparisons, or 7.2% of all 

pairwise comparisons for APPE elective type necessity. In reviewing the statistically significant pairwise comparisons between 

residency types based on necessity of APPE elective types, a large effect size was noted in 13 of the 26 (50.0%) statistically 

significant pairwise comparisons (Cohen, 1988). The critical care elective showed a large effect size between postgraduate year one 
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(PGY1) Pharmacy and both PGY1 Community-based Pharmacy (d = 1.10) and PGY1 Managed Care Pharmacy (d = 1.07) as well as 

between PGY1/PGY2 combination programs and both PGY1 Community-based Pharmacy (d = 1.20) and PGY1 Managed Care 

Pharmacy (d = 1.18). 

Table 4.29 

Summary ANOVA Results for Necessity of APPE Elective Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 

Academia/Teaching 
.57 4, 316           

Anticoagulation 3.12* 4, 316  P1* 
.52 

        

Cardiology 3.04* 4, 315           

Corporate pharmacy management 7.36*** 4, 315  P3** 
.53 

 P5** 
.93 

P3* 
.64 

 P5* 
.94 

   

Critical care 13.55*** 4, 316 P1* 
.55 

P1*** 
1.10 

P1* 
1.07 

     P5*** 
1.20 

P5* 
1.18 

Diabetes/Endocrinology 1.29 4, 311           

Drug information .40 4, 314         
 

  

Emergency medicine 
6.82*** 4, 316  P1** 

.79 
      P5** 

1.00 
 

Geriatrics 
1.52 4, 313           

HIV/AIDS 1.01 4, 309           

Hospital/Health system pharmacy 
administration 

10.31*** 4, 313  P1* 
.62 

 P5* 
1.01 

  P5* 
1.02 

 P5*** 
1.32 

P5* 
.04 

Infectious disease 
6.29*** 4, 312  P1** 

.65 
P1* 
1.00 
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Table 4.29 (continued) 

Summary ANOVA Results for Necessity of APPE Elective Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 

Long term care 
1.58 4, 309           

Managed care  
2.12 4, 311           

Medication therapy management 
3.82** 4, 312  P3** 

.62 
        

Nephrology 
3.07* 4, 313  P1* 

.47 
        

Neurology 
2.14 4, 312           

Nuclear Pharmacy 
1.11 4, 315           

Nutrition 
1.99 4, 310           

Oncology 
2.75* 4, 312           

Pain management/Palliative care 
1.39 4, 314           

Pediatrics 
1.47 4, 316           

Pharmaceutical compounding 
1.82 4, 315           

Pharmaceutical industry 
1.71 4, 316           

Pharmacy informatics 
1.83 4, 314           

Poison control/Toxicology 
1.62 4, 313           

 



 129 

Table 4.29 (continued) 

Summary ANOVA Results for Necessity of APPE Elective Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Psychiatry/Mental health 2.43* 4, 316           

Public Health 3.11* 4, 317           

Pulmonology 2.18 4, 316           

Research 1.83 4, 314           

Specialty pharmacy 5.64*** 4, 316  P3** 
.01 

 P5** 
.81 

      

Substance abuse/Chemical 
dependence 

1.98 4, 315           

Surgery/Trauma 6.58*** 4, 314  P1** 
.73 

      P5** 
.87 

 

Transitions/Continuity of care .99 4, 316           

Transplant pharmacy 1.57 4, 317           
Veterinary pharmacy  1.98 4, 316           
Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome.  
*p < .05, **p < .01, ***p < .001 
 
 Results for the desirability of advanced pharmacy practice experience (APPE) timing variables by residency type are 

summarized in Table 4.30. Statistically significant differences were found in 20 of the 60 pairwise comparisons, or 33.3% of all 

pairwise comparisons for APPE timing desirability. In reviewing the statistically significant pairwise comparisons between residency 

types based on desirability of APPE timing, a large effect size was noted in 19 of the 20 (95.0%) statistically significant pairwise 

comparisons (Cohen, 1988). All differences are aligned with the organization type of the respondents’ residency programs, 
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demonstrating alignment with person-environment fit principles. The largest effect size, d = 2.40, was between postgraduate year one 

(PGY1) Pharmacy and PGY1 Community-based Pharmacy for the community pharmacy APPE. Although these differences are 

considered large effect sizes, this category of APPE-related factors was ranked the least influential in comparison to the other 

categories studied. The desirability of APPE timing variables of electives considered desirable by the participant and electives 

considered necessary by the participant showed no statistically significant differences by residency type. 

Table 4.30 

Summary ANOVA Results for Desirability of APPE Timing Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Desirability and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Desirability before Midyear Clinical Meeting            

Community Pharmacy APPE 48.99*** 4, 328  P3***  
2.40 

  P3*** 
1.89 

  P3* 
1.35 

P3*** 
1.74 

 

Hospital/Health System Pharmacy 
APPE  

13.32*** 4, 326  P1*** 
1.05 

P1*** 
1.02 

 P2** 
.81 

P2** 
.80 

  P5*** 
1.47 

P5*** 
1.59 

Inpatient General Medicine Patient 
Care APPE 

27.26*** 4, 328 P1** 
.65 

P1*** 
1.58 

P1*** 
1.30 

 P2*** 
1.02 

   P5*** 
1.64 

P5** 
1.38 

Ambulatory Patient Care APPE 17.51*** 4, 329 P2*** 
.89 

P3*** 
1.26 

     P3* 
1.07 

P3** 
.92 

 

Elective APPEs considered desirable .70 4, 331           
Elective APPEs considered necessary .34 4, 328           

Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
 
 Results for the necessity of advanced pharmacy practice experience (APPE) timing variables by residency type are 

summarized in Table 4.31. Statistically significant differences were found in 12 of the 60 pairwise comparisons, or 20.0% of all 
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pairwise comparisons for APPE timing necessity. In reviewing the statistically significant pairwise comparisons between residency 

types based on necessity of APPE timing, a large effect size was noted in six of the 12 (50.0%) statistically significant pairwise 

comparisons (Cohen, 1988). Large effect sizes were noted as would be expected based on person-environment fit: postgraduate year 

one (PGY1) Community-based Pharmacy residencies for the timing of community pharmacy APPE; PGY1 Pharmacy and 

PGY1/PGY2 combination residencies for the timing of the inpatient general medicine patient care APPE; and PGY1/PGY2 

combination residencies for the hospital/health system pharmacy APPE. The necessity of APPE timing variables of electives 

considered desirable by the participant and electives considered necessary by the participant showed no statistically significant 

differences by residency type. 

Table 4.31 

Summary ANOVA Results for Necessity of APPE Timing Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Desirability before Midyear Clinical Meeting            

Community Pharmacy APPE 16.47*** 4, 314  P3***  
1.31 

P4* 
.76 

 P3*** 
1.06 

   P3**  
.90 

 

Hospital/Health System Pharmacy 
APPE  

5.93*** 4, 314  P1*** 
.76 

  P2* 
.62 

   P5** 
1.18 

 

Inpatient General Medicine Patient 
Care APPE 

12.16*** 4, 313 P1* 
.48 

P1*** 
1.12 

  P2** 
.77 

   P5** 
1.21 

 

Ambulatory Patient Care APPE 4.43** 4, 313  P3** 
.63 

        

Elective APPEs considered desirable .98 4, 313           
Elective APPEs considered necessary 1.23 4, 315           
Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care Pharmacy, P5 = 
PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
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 Results for the desirability of advanced pharmacy practice experience (APPE) preceptor references by residency type are 

summarized in Table 4.32. Statistically significant differences were found in two of 80 pairwise comparisons, or 2.5% of all pairwise 

comparisons for the desirability of APPE preceptor references. The desirability of all references being obtained from APPE preceptors 

was the only variable that showed statistically significant differences by residency type, which were medium effect sizes (Cohen, 

1988). 

Table 4.32 

Summary ANOVA Results for Desirability of APPE Preceptor References Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Desirability and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Number of APPE Preceptor 
References 

            

  Only one APPE preceptor .29 4, 324           
  Two APPE preceptors 2.04 4, 325           
  All APPE preceptors 3.84** 4, 324  P1* 

.51 
  P2* 

.65 
     

APPE Preceptor Reference Sources             
  College or school of pharmacy  .21 4, 325           
  faculty preceptor             
  Residency preceptor 1.51 4, 324           

  Organization similar to participant’s  1.82 4, 325           
  organization             
  Personally known to participant 1.65 4, 326   

 
        

  Alumni of participant’s residency 1.12 4, 326           

Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
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 Results for the necessity of advanced pharmacy practice experience (APPE) preceptor references by residency type are 

summarized in Table 4.33. Statistically significant differences were found in two of 80 pairwise comparisons, or 2.5% of all pairwise 

comparisons for the necessity of APPE preceptor references. An APPE preceptor reference from alumni of the participant’s residency 

program showed a statistically significant difference between PGY1/PGY2 combination residencies with both PGY1 Community-

based Pharmacy (d = .84) and PGY1 Pharmacy (d = .70). 

Table 4.33 

Summary ANOVA Results for Necessity of APPE Preceptor References Factors by Residency Type  

   Statistically Significant Post Hoc Pairwise Comparisons for Residency Type with Higher 
Necessity and Effect Size (Cohen’s d) 

 F df P1-P2 P1-P3 P1-P4 P1-P5 P2-P3 P2-P4 P2-P5 P3-P4 P3-P5 P4-P5 
Number of APPE Preceptor 
References 

            

  Only one APPE preceptor .36 4, 311           
  Two APPE preceptors 1.73 4, 311           
  All APPE preceptors 2.00 4, 309      

 
     

APPE Preceptor Reference Sources             
  College or school of pharmacy     2.33 4, 312           
  faculty preceptor             
  Residency preceptor 1.60 4, 311           
  Organization similar to participant’s  1.53 4, 312           
  organization             
  Personally known to participant 2.21 4, 311   

 
        

  Alumni of participant’s residency 3.11* 4, 310    P5** 
.70 

    P5* 
.84 

 

Note: P1 = PGY1 Pharmacy, P2 = PGY1 Pharmacy with an ambulatory care focus, P3 = PGY1 Community-based Pharmacy, P4 = PGY1 Managed Care 
Pharmacy, P5 = PGY1/PGY2 combination, APPE = advanced pharmacy practice experience.  
*p < .05, **p < .01, ***p < .001 
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Analysis of Open-Ended Comment Questions 

 The survey provided three opportunities for open-ended text responses. These 

opportunities included indicating the type of institution or organization if not listed as a survey 

option, postgraduate year one (PGY1) Pharmacy focus areas other than ambulatory care that may 

have influenced survey answers, and general comments related to the influence of advanced 

pharmacy practice experiences (APPEs) on selecting applicants for residency interviews. Open-

ended text responses were analyzed for themes.   

Other Residency Locations  

 Survey respondents were asked to indicate the type of institution or organization that best 

described their residency program. An answer of other was provided for situations when an 

acceptable description for the institution or organization was not provided in the survey answer 

options. If the answer option of other was selected, respondents were asked to describe their 

organization. Text responses describing their organization were received from 14 postgraduate 

year one (PGY1) Community-based Pharmacy residency programs, four PGY1/PGY2 

combination residency programs, and 13 PGY1 Pharmacy residency programs. Common 

responses that are recommended for inclusion in future surveys were locations of a Federal 

Qualified Health Center and an academic setting such as a college or school of pharmacy. In 

addition, allowing responses with a combination of survey options is advisable. For example, six 

PGY1 Community-based Pharmacy programs reported a combination of chain and independent 

pharmacy locations.  

PGY1 Pharmacy Focus Areas  

 Respondents who indicated they were residency program directors for postgraduate year 

one (PGY1) Pharmacy residency programs with a focus area other than an ambulatory care focus 
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were asked to indicate if their residency program had a focus area other than ambulatory care 

that may have influenced survey answers. Responses were received from 32 participants. The 

most common specific answer was pediatrics (n = 9), followed by psychiatry/mental health (n = 

4). Another nine answers were very broad, indicated as inpatient or hospital practice. Other 

answers were varied with no additional themes identified. 

General Comments 

 Survey respondents were provided the opportunity to provide any comments related to 

the influence of advanced pharmacy practice experiences (APPEs) on selection for invitations to 

residency interviews. Responses were received from 85 respondents. The most predominant 

theme, found in over 25% of comments, was residency program directors’ acknowledgement that 

pharmacy students often do not control their APPE placements. Respondents expressed desires 

to not disadvantage applicants related to APPEs due to students’ potential lack of control related 

to APPE assignments.  

 Two themes identified were somewhat contradictory. One theme was advanced pharmacy 

practice experiences (APPEs) were not a major factor when selecting for residency interviews 

and/or no APPE-related factors were necessary related to selection for residency interviews. 

However, a contradictory theme was the specificity with which other respondents described 

APPE-related preferences, including detailed descriptions of preferences related to study 

variables. While these responses were very specific regarding preferences, other respondents 

suggested that fit was the primary predictor but provided no guidance to how fit was determined. 

 The importance of the advanced pharmacy practice experiences (APPEs) learning 

experience rather than the presence of any study variable was another theme. Suggested 

information of interest was student performance during the APPE, activities performed by the 
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student, and rigor of the APPE. Finally, several respondents suggested one reference letter 

should be obtained from a pharmacy employer who can comment on workplace behaviors over a 

longer time period than an APPE preceptor. 

Summary Answers to Research Questions 

 Each of the eight research questions is answered in this section based on the data analyses 

previously outlined in this chapter.  

Research Question 1 – Background Characteristics 

 What were the background characteristics of the postgraduate year one (PGY1) 

residency programs directed by the participants? 

 Respondents described the residency programs they direct by a number of demographic 

factors. Results for all respondents are summarized in this section, with differences by residency 

type noted when applicable. Respondents represented programs of various sizes ranging from 

one position (20.7%) to 10 or more positions (2.5%). The most common number of residency 

positions reported was two residency positions (42.2%). Approximately 85% of respondents 

reported four or fewer residency positions.  

 Over 90% of respondents reported annual receipt of up to 100 applications for their 

program’s residency positions, with over 70% reporting receipt of between one and 50 

applications. Over 70% of respondents reported conducting 20 or less on-site interviews. 

Between 11 and 20 interviews were most frequently reported (40.8%). Postgraduate year one 

(PGY1) Pharmacy residencies were more likely to conduct a higher number of on-site interviews 

than other residency types, with 22.5% reporting 21-30 onsite interviews.  

 Length of American Society of Health-System Pharmacists (ASHP) accreditation was 

evenly distributed throughout the respondents. The most common response was 11 or more years 
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of accreditation (37.4%). Other answer options of not accredited, 1-3 years, 4-6 years, and 7-10 

years ranged from 12.9-18.3%.  

 The most common organization or institution type reported was a community/public 

teaching hospital or health system (28.0%). Other common settings were a university-based 

hospital/health system (17.9%), community/public non-teaching hospital or health system 

(17.1%), and federal government hospital/health system (11.5%). Postgraduate year one (PGY1) 

Pharmacy residencies also most frequently reported these four organization types while other 

residency types differed. PGY1 Pharmacy with an ambulatory care focus programs most 

frequently reported as a federal government hospital/health system (41.5%). For PGY1 

Community-based Pharmacy programs, the most common responses were other (30.4%) and 

chain community pharmacy (28.3%). Further analysis of the other responses noted common 

organization types of a university- or college of pharmacy-based residency program or a 

combination of chain and independent pharmacies. Of the PGY1 Managed Care Pharmacy 

program, managed care organizations (41.7%) and health plans (33.3%) were most frequently 

reported. PGY1/PGY2 combination programs were most often reported at a university-based 

hospital/health system locations (53.8%).  

 Respondents also reported the state of the residency program. States were recoded to 

allow categorization by United States Census region classifications. The Midwest region was 

most common (32.3%), following by South (30.3%), West (21.8%), and Northeast (15.6%).  

Differences by residency type included postgraduate year one (PGY1) Managed Care Pharmacy 

programs more likely to be found in the West (41.7%) while PGY1/PGY2 combination programs 

were more likely to be located in the South (57.7%).  
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 The most common residency type reported was postgraduate year one (PGY1) Pharmacy, 

which included any focus other than ambulatory care (62.9%). Distribution of other residency 

types was PGY1 Pharmacy with an ambulatory care focus (14.1%), PGY1 Community-based 

Pharmacy (12.5%), PGY1/PGY2 combination residency (7.2%), and PGY1 Managed Care 

Pharmacy (3.2%).  

Research Question 2 – APPE Location 

 What factors regarding advanced pharmacy practice experience (APPE) location were 

perceived as a) desirable and b) necessary to PGY1 residency program directors when selecting 

candidates to interview?  

 Desirability. The advanced pharmacy practice experience (APPE) location variables 

reported as the most desirable based on the mean of responses were a university-based 

hospital/health system (M = 3.96), followed by the participant’s residency site (M = 3.90), a 

community/public teaching hospital/health system (M = 3.81), and an APPE location with a 

residency program (M = 3.80). Locations with at least 50% of responses indicating the location 

was desirable or very desirable included a university-based hospital/health system (71.5%), 

followed by the participant’s residency site (68.0%), a community/public teaching hospital/ 

health system (65.5%), and an APPE location with a residency program (62.6%). These four 

locations also had a mode of 4 while all other locations had a mode of 3. A pharmaceutical 

industry site was the only APPE location with a mean below neutral (M = 2.93). Locations with 

at least 10% of responses ranked as undesirable or very undesirable included chain community 

pharmacy (14.8%), pharmaceutical industry site (12.1%), and independent community pharmacy 

(10.2%).  
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 Differences in the desirability of advanced pharmacy practice experience (APPE) 

location factors based on different residency types are discussed as part of research question 8. 

 Necessity. The advanced pharmacy practice experience (APPE) location variables 

reported as the most necessary were a university-based hospital/health system (M = 3.13) and a 

community/public teaching hospital/health system (M = 3.11). No other locations showed a mean 

necessity score over neutral. Locations with at least 25% of responses indicating the location was 

desirable or very desirable included community/public teaching hospital/health system (26.9%) 

and university-based hospital/health system (25.9%). All location variables had a mode of 3 

based on necessity. Locations with a mean necessity score below 2.50 included pharmaceutical 

industry site (M = 2.36) and an international site (M = 2.36). Locations with at least 35% of 

responses ranking the location as unnecessary or very unnecessary included a pharmaceutical 

industry site (49.6%), an international site (49.1%), health plan (42.6%), pharmacy benefit 

management organization (41.2%), managed care organization (39.7%), and chain community 

pharmacy (38.1%).  

 Differences in the necessity of advanced pharmacy practice experience (APPE) location 

factors based on different residency types are discussed as part of research question 8.   

Research Question 3 – APPE Structure 

 What factors regarding advanced pharmacy practice experience (APPE) structure were 

perceived as a) desirable and b) necessary to PGY1 residency program directors when selecting 

candidates to interview?  

 Desirability. The desirability of three types of advanced pharmacy practice experience 

(APPE) structure was examined, including longitudinal APPEs, APPE elective mix, and APPE 

grading structure. Completing longitudinal APPEs at the participant’s residency site was most 
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desirable (M = 3.63), followed by any residency site (M = 3.57), then a non-residency site (M = 

3.21). Longitudinal APPE types with at least 50% of responses of desirable or very desirable 

included the participant’s residency site (64.6%) and any residency site (50.0%).  

 A balance between inpatient and outpatient electives (M = 3.64) and completing more 

inpatient electives than outpatient electives (M = 3.62) were considered desirable while the mean 

for completing more outpatient electives than inpatient electives was lower than neutral (M = 

2.77). APPE elective mix with at least 50% of responses as desirable or very desirable included a 

balance between inpatient and outpatient electives (55.8%) and completing more inpatient 

electives than outpatient electives (55.2%). Conversely, completing more outpatient electives 

than inpatient electives was ranked as unnecessary or very unnecessary in 37.4% of responses.  

 Desirable grading structures based on mean responses were a letter grade for each 

advanced pharmacy practice experience (APPE) (M = 3.64) and an honors or similar designation 

(M = 3.47). Grading structures with a mean below neutral were a letter grade for all APPEs (M = 

2.54) and pass/fail grading (M = 2.66). A letter grade for each APPE was ranked as desirable or 

very desirable in 51.3% of responses. Grading structures with at least 30% of responses ranked 

as undesirable or very undesirable included a letter grade for all APPEs (37.3%) and pass/fail 

grading (37.1%) 

 Differences in the desirability of advanced pharmacy practice experience (APPE) 

structure factors based on different residency types are discussed as part of research question 8. 

 Necessity. The necessity of these advanced pharmacy practice experience (APPE) 

structure types was also examined. All APPE structure variables had a mode of 3 for necessity. 

The means for necessity of all longitudinal APPE types were below the score of neutral with 
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over 30% of all responses as unnecessary or very unnecessary for each longitudinal APPE 

variable.  

 A balance between inpatient and outpatient electives (M = 3.20) and completing more 

inpatient electives than outpatient electives (M = 3.15) were reported as the most necessary while 

completing more outpatient electives than inpatient electives (M = 2.57) was below the score of 

neutral. Over 30% of responses indicated a balance between inpatient and outpatient electives 

and completing more inpatient electives than outpatient electives were either necessary or very 

necessary. Conversely, completing more outpatient electives than inpatient electives was 

considered unnecessary or very unnecessary in 41.7% of responses.  

 A letter grade for each advanced pharmacy practice experience (APPE) (M = 3.10) was 

considered the most necessary, with the other grading structures having means below the score 

of neutral. All grading structure variables had a mode of neutral. Grading structures with at least 

30% of responses ranked as unnecessary or very unnecessary included one letter grade for all 

APPEs (39.2%) and pass/fail grading (30.9%).  

 Differences in the necessity of advanced pharmacy practice experience (APPE) structure 

factors based on different residency types are discussed as part of research question 8.   

Research Question 4 – APPE Elective Types 

 What factors regarding advanced pharmacy practice experience (APPE) elective types 

were perceived as a) desirable and b) necessary to PGY1 residency program directors when 

selecting candidates to interview?  

 Desirability. Advanced pharmacy practice experience (APPE) elective types considered 

to be the most desirable based on mean responses included infectious disease (M = 3.92), critical 

care (M = 3.87), transitions/continuity of care (M = 3.86), diabetes/endocrinology (M = 3.82), 
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and cardiology (M = 3.80).  All these elective types had a mode of 4 as well as research (M = 

3.75), anticoagulation (M = 3.74), medication therapy management (M = 3.72), geriatrics (M = 

3.66), and pain management/palliative care (M = 3.61). APPE elective types with at least 60% of 

responses indicating the elective type was desirable or very desirable included 

transitions/continuity of care (72.0%), infectious disease (70.8%), diabetes/endocrinology 

(67.8%), cardiology (67.7%), critical care (65.8%), research (64.4%), anticoagulation (64.1%), 

and drug information (62.2%). APPE elective types ranking below the score of neutral based on 

mean responses included veterinary pharmacy (M = 2.75), nuclear pharmacy (M = 2.85), and 

pharmaceutical industry (M = 2.86). Elective types with at least 10% of responses ranked as 

undesirable or very undesirable included veterinary pharmacy (21.5%), pharmaceutical industry 

(17.9%), and nuclear pharmacy (16.8%). 

 Differences in the desirability of advanced pharmacy practice experience (APPE) elective 

types based on different residency types are discussed as part of research question 8. 

 Necessity. Advanced pharmacy practice experience (APPE) elective types with necessity 

scores above the score of neutral included infectious disease (M = 3.09), transitions/continuity of 

care (M = 3.06), and medication therapy management (M = 3.02). All APPE elective type 

variables had a mode of 3. APPE elective types with at least 20% of responses indicating the 

elective was necessary or very necessary included critical care (22.1%), infectious disease 

(21.5%), and medication therapy management (20.6%). Elective types with a mean necessity 

score below 2.50 included veterinary pharmacy (M = 2.18), nuclear pharmacy (M = 2.27), and 

pharmaceutical industry (M = 2.40). Elective types with at least 35% of responses ranking the 

elective as unnecessary or very unnecessary included pharmaceutical industry (63.5%), nuclear 
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pharmacy (56.5%), veterinary pharmacy (56.4%), corporate pharmacy management (49.0%), 

managed care (39.3%), pharmaceutical compounding (39.1%), and long term care (36.6%).  

 Differences in the necessity of advanced pharmacy practice experience (APPE) elective 

types based on different residency types are discussed as part of research question 8.   

Research Question 5 – APPE Timing 

 What factors regarding advanced pharmacy practice experience (APPE) timing were 

perceived as a) desirable and b) necessary to PGY1 residency program directors when selecting 

candidates to interview?  

 Desirability. The desirability of completing different types of advanced pharmacy 

practice experiences (APPEs) prior to the American Society of Health-System Pharmacists 

(ASHP) Midyear Clinical Meeting was examined. The APPEs considered the most desirable to 

complete prior to the Midyear Clinical Meeting based on mean responses were the inpatient 

general medicine patient care APPE (M = 3.89), elective APPEs considered to be desirable (M = 

3.82), and the hospital/health system pharmacy APPE (M = 3.73). The mode for these electives 

was 4 while the other survey options had a mode of 3. All APPEs had a mean exceeding the 

score of neutral. All APPEs other than the community pharmacy APPE had rankings of desirable 

or very desirable in approximately 50% or responses or higher. Elective APPEs considered to be 

desirable received the ranking of desirable or very desirable in 77.6% of responses. 

 Differences in the desirability of advanced pharmacy practice experience (APPE) timing 

factors based on different residency types are discussed as part of research question 8. 

 Necessity. The necessity of completing different advanced pharmacy practice 

experiences (APPEs) prior to the American Society of Health-System Pharmacists (ASHP) 

Midyear Clinical Meeting found the inpatient general medicine patient care APPE (M = 3.35) 
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and the hospital/health system pharmacy APPE (M = 3.27) were the most necessary based on 

response means. The mode for all responses was 3. Survey options with at least 30% of 

responses ranked as necessary or very necessary included inpatient general medicine patient care 

APPE (39.6%) and hospital/health system pharmacy APPE (34.8%). The community pharmacy 

APPE was ranked as unnecessary or very unnecessary by 36.7% of respondents. 

 Differences in the necessity of advanced pharmacy practice experience (APPE) timing 

factors based on different residency types are discussed as part of research question 8.   

Research Question 6 – APPE Preceptor References 

 What factors regarding advanced pharmacy practice experience (APPE) preceptor 

references were perceived as a) desirable and b) necessary to PGY1 residency program 

directors when selecting candidates to interview? 

 Desirability. The desirability of factors related to advanced pharmacy practice 

experience (APPE) preceptor reference letters was examined. Obtaining reference letters from 

two APPE preceptors was most desirable (M = 3.88), followed by all references from APPE 

preceptors (M = 3.30). Obtaining only one reference letter from an APPE preceptor was 

considered neutral (M = 3.08). The mode for references for two APPE preceptors was 4 while 

other survey options for number of APPE preceptor references had a mode of 3. Two APPE 

preceptors as reference sources were ranked as desirable or very desirable by 71.2% of 

respondents. The option of all sources from APPE preceptors was ranked as desirable or highly 

desirable by 41.6% of respondents but undesirable or highly undesirable by 24.0% of 

respondents. Only one reference from an APPE preceptor was ranked equally as desirable or 

highly desirable as compared to undesirable or highly undesirable.  
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 Of the advanced pharmacy practice experience (APPE) preceptor types who might 

provide references, the most desirable options were alumni of the participant’s residency (M = 

4.07) and an APPE preceptor personally known to the participant (M = 4.06). All survey options 

were considered desirable based on the mean and all had a mode of 4. All survey options except 

a college or school of pharmacy faculty preceptor were considered desirable or highly desirable 

by over 70% of respondents. College or school of pharmacy faculty preceptor reference sources 

were still positive. Faculty were considered desirable or highly desirable in 56.7% of responses, 

but also had more frequent undesirable and neutral responses than other survey options. 

 Differences in the desirability of advanced pharmacy practice experience (APPE) 

preceptor reference sources based on different residency types are discussed as part of research 

question 8. 

 Necessity. Obtaining reference letters from two advanced pharmacy practice experience 

(APPE) preceptors (M = 3.38) was considered the most necessary based on the mean, followed 

by only one reference letter from an APPE preceptor (M = 3.28). Obtaining all references from 

APPE preceptors was considered unnecessary (M = 2.82). Obtaining one or two APPE preceptor 

references was ranked as necessary or very necessary by over 35% and 40% of respondents, 

respectively. Conversely, the necessity of references from all APPE preceptors was considered 

unnecessary or very unnecessary by over 30% of respondents. 

 Although alumni of the participant’s residency and an advanced pharmacy practice 

experience (APPE) preceptor personally known to the participant were considered desirable 

reference letter sources, these sources were not considered necessary with over 20% of 

respondents ranking these options as unnecessary or very unnecessary. Other sources were 
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considered neutral, with balance between necessary and very necessary compared to unnecessary 

and very unnecessary. The mode for all survey options was neutral for necessity.  

 Differences in the necessity of advanced pharmacy practice experience (APPE) preceptor 

reference sources based on different residency types are discussed as part of research question 8.   

Research Question 7 – APPE Influence 

 What APPE-related factors (location, structure, elective types, timing, preceptor 

references) were perceived as most influential to PGY1 residency program directors?  

 The influence of the five categories of factors related to advanced pharmacy practice 

experiences (APPEs) was ranked by the residency program directors, with the scale of 1 = lowest 

rank through 5 = highest rank. The option of APPE preceptor sources for letters of reference was 

ranked the most influential of the five categories of APPE-related factors, with a mean of 3.93 

and mode of 5. Over 65% of respondents ranked APPE preceptor reference sources as either the 

highest or second ranked influence. APPE location had the second highest mean (M = 3.39) but 

with a mode of 3. APPE structure had a mode of 2 but had the third highest mean (M = 3.17). A 

higher percentage of respondents ranked APPE location (49.2%) as either the highest or second 

ranked influence as compared to APPE structure (45.4%). The second lowest ranked APPE-

related factor was APPE elective types, with a mean of 2.84 and mode of 4. The lowest ranked 

APPE-related factor was APPE timing, with a mean of 1.67, mode of 5, and 57.8% of 

respondents ranking timing as the fifth rank.  

 The rank of influence was also examined by residency type. For all residency types 

except PGY1 Managed Care Pharmacy, the influence rankings were consistent with the rankings 

from all respondents. The only variation was advanced pharmacy practice experience (APPE) 

structure was ranked over APPE location by PGY1 Pharmacy with an ambulatory care focus 
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respondents. PGY1 Managed Care Pharmacy respondents ranked APPE elective types as the 

most influential, followed by APPE location, APPE reference sources, APPE timing, and APPE 

structure.  

Research Question 8 – Differences by Residency Types 

 To what extent do PGY1 residency program director perceptions of the desirability and 

necessity of APPE-related factors (location, structure, elective types, timing, preceptor 

references) vary by PGY1 residency type?  

 Numerous differences in desirability and necessity related to study variables were noted 

based on residency types. Of the 150 one-way analysis of variance (ANOVA) tests, 75 one-way 

ANOVAs were statistically significant. These analyses resulted in 1,500 pairwise comparisons. 

Statistically significant differences in desirability by residency type were demonstrated in 159 

pairwise comparisons, or 21.2% of all pairwise comparisons for desirability. Of these 159 

pairwise comparisons, 117 pairwise comparisons (73.6%) demonstrated a large effect size of .8 

or higher (Cohen, 1988). Statistically significant differences in necessity were demonstrated in 

76 pairwise comparisons, or 10.1% of all pairwise comparisons for necessity. Of these 76 

pairwise comparisons, 47 pairwise comparisons (61.8%) demonstrated a large effect size (Cohen, 

1988). The following summary is limited to results where desirability or necessity by a residency 

type showed statistically significant differences, either all positive or negative, compared to at 

least three other residency types.  

 Desirability of APPE location factors by residency type. Analysis of the desirability of 

completing an advanced pharmacy practice experience (APPE) at various locations resulted in 49 

pairwise comparisons demonstrating statistically significant differences, or 32.7% of all pairwise 

comparisons for APPE location desirability. Differences indicating more desirability were found 



 148 

in postgraduate year one (PGY1) Community-based Pharmacy programs for independent 

community pharmacy and chain community pharmacy locations; PGY1/PGY2 combination 

residency programs for university-based hospital/health system locations; and PGY1 Managed 

Care Pharmacy programs for pharmacy benefit management organizations and pharmaceutical 

industry locations. Differences indicating less desirability were found in PGY1 Pharmacy 

programs for managed care organizations and pharmacy benefit management organizations; 

PGY1 Community-based Pharmacy programs for private teaching hospital/health system 

locations; and PGY1 Managed Care Pharmacy programs for private teaching hospital/health 

system, community/public teaching hospital/health system, and an APPE location with a 

residency program.  

 Necessity of APPE location factors by residency type. Analysis of the necessity of 

completing an advanced pharmacy practice experience (APPE) at various locations resulted in 27 

pairwise comparisons demonstrating statistically significant differences, or 18.0% of all pairwise 

comparisons for APPE location necessity. Differences indicating more necessity were found in 

postgraduate year one (PGY1) Community-based Pharmacy programs for independent and chain 

community pharmacy locations; PGY1/PGY2 combination residency programs for university-

based hospital/health system locations; and PGY1 Managed Care Pharmacy programs for 

pharmacy benefit management organizations, health plans, and managed care organizations. 

There were no differences indicating less necessity based on the review criteria.  

 Desirability of APPE structure factors by residency type. Analysis of the desirability 

of various advanced pharmacy practice experience (APPE) structure factors resulted in 15 

pairwise comparisons demonstrating statistically significant differences, or 15.0% of all pairwise 

comparisons for APPE structure desirability. Differences indicating more desirability were found 
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in both postgraduate year one (PGY1) Pharmacy residency programs and PGY1/PGY2 

combination residency programs with more inpatient than outpatient electives. Conversely, 

PGY1 Community-based Pharmacy programs indicated more outpatient than inpatient electives 

as more desirable. Differences indicating less desirability were found in PGY1 Community-

based Pharmacy programs for more inpatient than outpatient electives and PGY1 Managed Care 

Pharmacy programs for longitudinal APPEs at a residency site.  

 Necessity of APPE structure factors by residency type. Analysis of necessity of 

various advanced pharmacy practice experience (APPE) structure factors resulted in nine 

pairwise comparisons demonstrating statistically significant differences, or 9.0% of all pairwise 

comparisons for APPE structure necessity. Differences indicating more necessity were found in 

postgraduate year one (PGY1) Pharmacy residency programs for more inpatient than outpatient 

electives and for PGY1 Community-based Pharmacy programs for more outpatient than inpatient 

electives. There were no differences indicating less necessity based on the review criteria.  

 Desirability of APPE elective factors by residency type. Analysis of the desirability of 

completing various advanced pharmacy practice experience (APPE) elective types resulted in 73 

pairwise comparisons demonstrating statistically significant differences, or 20.3% of all pairwise 

comparisons for APPE elective type desirability. Differences indicating more desirability were 

found in postgraduate year one (PGY1) Pharmacy programs for critical care, emergency 

medicine, and infectious disease; PGY1/PGY2 combination programs for hospital/health system 

pharmacy administration; PGY1 Community-based Pharmacy programs for diabetes/ 

endocrinology; PGY1 Pharmacy with an ambulatory care focus for anticoagulation and 

diabetes/endocrinology; and PGY1 Managed Care Pharmacy programs for managed care and 

pharmaceutical industry. Differences indicating less desirability were found in PGY1 Pharmacy 
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programs for corporate pharmacy management, public health, and specialty pharmacy; 

PGY1/PGY2 combination programs for medication therapy management; PGY1 Community-

based Pharmacy programs for critical care, emergency medicine, and hospital/health system 

pharmacy administration; and PGY1 Pharmacy with an ambulatory care focus programs for 

corporate pharmacy management.  

 Necessity of APPE elective factors by residency type. Analysis of the necessity of 

various advanced pharmacy practice experience (APPE) elective types resulted in 26 pairwise 

comparisons demonstrating statistically significant differences, or 7.2% of all pairwise 

comparisons for APPE elective type necessity. Differences indicating more necessity were found 

in postgraduate year one (PGY1) Pharmacy residency programs for critical care and 

PGY1/PGY2 combination programs for hospital/health system pharmacy administration. There 

were no differences indicating less necessity based on the review criteria.  

 Desirability of APPE timing factors by residency type. Analysis of the desirability of 

advanced pharmacy practice experience (APPE) timing related to the American Society of 

Health-System Pharmacists (ASHP) Midyear Clinical Meeting resulted in 20 pairwise 

comparisons demonstrating statistically significant differences, or 33.3% of all pairwise 

comparisons for APPE timing desirability. Differences indicating more desirability were found 

in postgraduate year one (PGY1) Community-based Pharmacy programs for the community 

pharmacy APPE and the ambulatory patient care APPE; and in PGY1 Pharmacy programs for 

the inpatient general medicine patient care APPE. Differences indicating less desirability were 

found in PGY1 Community-based Pharmacy programs for the hospital/health system pharmacy 

APPE and the inpatient general medicine patient care APPE; and in PGY1 Managed Care 

Pharmacy programs for the hospital/health system pharmacy APPE.  
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 Necessity of APPE timing factors by residency type. Analysis of the necessity of 

advanced pharmacy practice experience (APPE) timing related to the American Society of 

Health-System Pharmacists (ASHP) Midyear Clinical Meeting resulted in 12 pairwise 

comparisons demonstrating statistically significant differences, or 20.0% of all pairwise 

comparisons for APPE timing necessity. Differences indicating more necessity were found in 

postgraduate year one (PGY1) Community-based Pharmacy residency programs for the 

community pharmacy APPE. Differences indicating less necessity were found in PGY1 

Community-based Pharmacy programs for the hospital/health system pharmacy APPE and the 

inpatient general medicine patient care APPE.  

 Desirability of APPE preceptor reference factors by residency type. Analysis of the 

desirability of advanced pharmacy practice experience (APPE) preceptor reference sources 

resulted in two pairwise comparisons demonstrating statistically significant differences, or 2.5% 

of all pairwise comparisons. There were no differences indicating more or less desirability based 

on the review criteria. 

 Necessity of APPE preceptor reference factors by residency type. Analysis of the 

necessity of advanced pharmacy practice experience (APPE) preceptor reference sources resulted 

in two pairwise comparisons demonstrating statistically significant differences, or 2.5% of all 

pairwise comparisons. There were no differences indicating more or less necessity based on the 

review criteria.  

Summary 

 Provided in this chapter were the results of the data analyses based on the methodology 

outlined in chapter 3. Assumptions of normality were met to allow the use of inferential 

statistics. Frequencies were presented for all demographic data. Frequencies and descriptive 
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statistics were presented for all study variables for all respondents. Provided in appendices were 

the descriptive statistics for each residency type. Of the 150 one-way analysis of variance 

(ANOVA) tests, 75 one-way ANOVAs were statistically significant. Chapter 5 outlines a 

discussion of these results; implications and recommendations for pharmacy students, colleges 

and schools pharmacy, and pharmacy residency programs; and ideas for future research.   
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CHAPTER 5 
 

DISCUSSION, CONCLUSIONS, AND IMPLICATIONS 
 
 Provided in this chapter is a discussion of the results presented in chapter 4 in the context 

of the conceptual framework of the study as well as current literature. The chapter contains four 

sections. The first section provides a brief summary of the study while the second section 

discusses the study results within the existing literature. The third section discusses implications 

and provides recommendations for policy and practice based on the study results, followed by 

the fourth section with recommendations for future research. 

Summary of the Study 

 Chapter 1 presented an overview of the competitive nature of the pharmacy residency 

application environment due to the gap between the desire for postgraduate year one (PGY1) 

residency placement and the current residency capacity. Factors contributing to this competitive 

environment were reviewed. Knowledge gaps related to the role of advanced pharmacy practice 

experiences in the resident selection process were discussed. Outlined in the chapter were the 

purpose of the study, eight research questions, and the significance of the study. Person-

environment fit was presented as the conceptual framework of the study. Key terms used in the 

study were defined. 

 Chapter 2 provided a review of the literature, which served as the foundation for this 

study. Background information on pharmacy residencies was presented including a historical 

perspective, an overview of application processes, the role of residency program directors, and a 

differentiation of postgraduate year one (PGY1) residency program types. Literature was 

summarized related to selection factors utilized in the pharmacy residency placement process, 

with a focus on advanced pharmacy practice experiences (APPEs). Current pressures on the 
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pharmacy residency environment were described. Pertinent information related to APPEs was 

outlined, including accreditation standards and literature related to the APPE-related variables 

utilized in this study. 

 Chapter 3 described the methodology utilized for this quantitative research, framed in a 

postpositivist view. The participants, survey instrument, variables, and data collection procedures 

were reviewed. Each study variable and its measurement were presented. Described were the 

data analysis strategies including frequencies, descriptive statistics, and one-way analysis of 

variance (ANOVA) tests. Study design issues including delimitations and limitations were 

outlined. 

 Chapter 4 provided the results of data analyses. Data screening processes and the 

evaluation for normality were presented. Frequencies and descriptive statistics of the study 

variables were presented, answering research questions 1 through 7. Results of the one-way 

analysis of variance (ANOVA) tests were provided, answering research question 8. Answers to 

each research question were summarized.   

Discussion of the Results 

 The purpose of this study was to determine how postgraduate year one (PGY1) residency 

program directors perceive factors related to advanced pharmacy practice experiences (APPEs) 

when selecting residency candidates for interviews. APPE-related factors examined included 

APPE location, APPE structure, APPE elective types, APPE timing, and APPE preceptor 

references.  

 The conceptual framework of person-environment fit consistently supported study 

results. Numerous examples of supplementary person-environment fit were demonstrated as 

residency program directors sought candidates similar to the organization, confirming previous 
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literature findings that residency program directors value the concept of fit (Blake et al., 2015; 

Butts & Smith, 2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014). Person-environment fit also 

supported the evaluation of desirability and necessity utilized in this study. Desirability was 

demonstrated as the person-environment fit subtype of person-organization fit, where similarity 

is sought by focusing on applicant values and personality traits (Kristof-Brown, 2000; Kristof-

Brown, 2007; Kristof-Brown & Billsberry, 2013; Ostroff & Zhan, 2012). Study results for 

desirability provide opportunities for applicants to differentiate by demonstrating stronger 

person-organization fit. Conversely, necessity was demonstrated as the person-environment fit 

subtype of person-job fit, focused on matching job tasks to the knowledge, skills, and abilities of 

the applicant (Kristof-Brown, 2000; Ostroff & Zhan, 2012). Differences in necessity identified in 

this study were uncommon, mostly likely being assessed through other selection factors such as 

grade point average.    

 In the remainder of this section, each advanced pharmacy practice experience (APPE) 

category will be individually discussed in the order of rank of influence as indicated by survey 

respondents. 

Advanced Pharmacy Practice Experience (APPE) Preceptor References 

 Factors related to advanced pharmacy practice experience (APPE) preceptor reference 

letters, or letters of recommendation, were overwhelmingly the most influential APPE-related 

factor identified by survey respondents. The ranking of highest rank was the mode for APPE 

preceptor reference letters, with over 65% of respondents ranking APPE preceptor reference 

letters as the highest or second highest ranked influence. This finding is consistent with previous 

literature indicating reference letters as the most frequently cited factor of influence in the 

resident selection process (Austin et al., 2015; Blake et al., 2015; Butts & Smith, 2015; Ensor et 
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al., 2013; Gohlke et al., 2014; Hillebrand et al., 2015; Jellinek-Cohen et al., 2012; Nisly et al., 

2014; Pick et al., 2013; Scalise et al., 2016). This influence was consistent across residency types 

with the exception of postgraduate year one (PGY1) Managed Care Pharmacy programs, with 

APPE preceptor references being the third ranked influence in this residency type. 

 Previous studies have found advanced pharmacy practice experience (APPE) preceptor 

reference letters are positively viewed by residency programs (Butts & Smith, 2015; Jellinek-

Cohen et al., 2012; Pick et al., 2013). This study confirmed the importance of APPE preceptors 

as reference sources and added to existing literature by examining how many reference letters 

should be obtained from APPE preceptors. Two reference letters from APPE preceptors was 

considered desirable or very desirable as well as necessary or very necessary by over 70% of 

respondents. Support for two reference letters from APPE preceptors was consistent across 

residency types.  

 Obtaining all reference letters from advanced pharmacy practice experience (APPE) 

preceptors was also desirable, but should be considered cautiously as respondents indicated this 

was unnecessary and 24% of respondents considered this undesirable or very undesirable. A 

theme identified in the open-ended comment questions was a reference letter from a pharmacy 

employer was desired rather than all APPE preceptor sources. The theme is consistent with 

previous literature (Butts & Smith, 2015; Jellinek-Cohen et al., 2012). Postgraduate year one 

(PGY1) Pharmacy and PGY1 Pharmacy with an ambulatory care focus programs demonstrated 

more desirability for three APPE preceptor reference letters than PGY1 Community-based 

Pharmacy programs.  

 While reference letters are influential, this study explored whether some APPE preceptor 

reference sources may be more influential. Previous studies found pharmacy practice colleagues 
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and faculty members may be desirable (Butts & Smith, 2015; Gohlke et al., 2014; Jellinek-

Cohen et al., 2012). All survey options for advanced pharmacy practice experience (APPE) 

preceptor reference sources were favorably viewed by respondents. In support of person-

environment fit, personal connections to the program were evident with the most desirable 

options being alumni of the participant’s residency and personally known to the participant. 

College or school of pharmacy faculty APPE preceptor sources were desirable but less so than 

the other options. No APPE preceptor reference sources were considered necessary. Although 

PGY1/PGY2 combination residency programs appear to place higher value on references from 

program alumni, APPE reference preferences across residency types were consistent. 

Advanced Pharmacy Practice Experience (APPE) Location  

 The influence of advanced pharmacy practice experience (APPE) location was the second 

ranked influence, with nearly 50% of respondents ranking APPE location as the highest or 

second ranked influence. However, APPE structure was very closely ranked to APPE location. 

APPE location was second ranked for all residency types except postgraduate year one (PGY1) 

Managed Care Pharmacy programs where APPE location was highest ranked as well as PGY1 

Pharmacy with an ambulatory care focus programs where APPE location was third ranked. 

 Previous literature suggests that participating in an advanced pharmacy practice 

experience (APPE) at a residency site positively influenced selection by that residency site (Butts 

& Smith, 2015; Gohlke et al., 2014). This exposure at the residency site likely allows both 

parties a greater opportunity to assess the person-environment fit of the potential relationship. 

This study supports these findings, as completing an APPE at the participant’s residency site was 

the second most desirable location. Although desirable, APPE experience at the participant’s 

residency site was not considered necessary. 
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 The most desirable locations were residency programs (either the participant’s or another 

residency site) and the top two organization types reported by respondents (university-based 

hospital/health system or community/public teaching hospital/health system). These preferences 

further support the pursuit of the person-environment concept of supplementary fit as residency 

programs seek candidates with experience at similar organizations (Kristof, 1996; Muchinsky & 

Monahan, 1987). Respondents considered the locations of university-based hospital/health 

system and community/public teaching hospital/health system as the most necessary, further 

supporting pursuit of supplementary fit. Likewise, the locations reported as least necessary were 

rarely reported as the respondents’ organization type, including a pharmaceutical industry site 

and an international site.  

 The pursuit of supplementary fit is also supported in the residency-specific location data. 

For example, the most common location for postgraduate year one (PGY1) Pharmacy with an 

ambulatory care focus programs was federal government hospital/health system, with this 

location rising to the top three desirable locations for this residency type. Similarly, PGY1 

Community-based Pharmacy respondents reported the most desirable locations as chain 

community pharmacy and independent community pharmacy, which were also the most 

frequently reported participant locations. This rank was maintained for necessity of completing 

an advanced pharmacy practice experience (APPE) at these locations, although the mode 

remained neutral. This pattern continued for the PGY1 Managed Care Pharmacy respondents, 

with top desirable and necessary locations of managed care organizations, health plans, and 

pharmacy benefit management organizations matching the top organization types of the 

respondents for this residency type. Finally, the majority of PGY1/PGY2 combination residency 

programs was located at university-based hospital/health system locations. This location type 



 159 

was highly desirable for this residency type with a mode of 5 and was considered necessary with 

a mode of 4.   

 The supplementary fit approach was further confirmed through the one-way analysis of 

variance (ANOVA) tests. Statistically significant differences were noted for both desirability and 

necessity for five locations based on residency type. These included independent community 

pharmacy and chain community pharmacy locations for postgraduate year one (PGY1) 

Community-based Pharmacy programs; university-based hospital/health system locations for 

PGY1/PGY2 combination residency programs; and pharmacy benefit management organizations 

and managed care organizations for PGY1 Managed Care Pharmacy programs.  

Advanced Pharmacy Practice Experience (APPE) Structure 

 The influence of advanced pharmacy practice experience (APPE) structure was third 

ranked but was very closely ranked to APPE location. APPE location had a higher mean and 

higher percentage of highest rank or second rank responses but APPE structure had a higher 

mode of second ranked. Differences by residency type included postgraduate year one (PGY1) 

Pharmacy with an ambulatory care focus programs ranked APPE structure higher than APPE 

location but PGY1 Managed Care Pharmacy program ranked APPE structure as the lowest rank. 

Three APPE structural components were examined, including longitudinal APPEs; mix of 

inpatient and outpatient APPEs; and APPE grading policies.   

 Longitudinal APPEs. This study found some desirability but no necessity related to 

longitudinal advanced pharmacy practice experiences (APPEs). Longitudinal APPEs were more 

desirable when completed at an organization similar to the respondent’s organization, providing 

further support for the pursuit of supplemental person-environment fit. Longitudinal APPEs at 

the participant’s residency site and at any residency site were desirable options. Completion at a 
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non-residency site was not undesirable but more neutral than desirable. Necessity for completion 

of longitudinal APPEs was not found. These results support findings from Prisco et al. (in press) 

that over 85% of residency program director respondents felt completing longitudinal APPEs 

was neutral or unimportant. 

 Minimal differences were noted when comparing the desirability of longitudinal 

advanced pharmacy practice experiences (APPEs) based on residency type. Longitudinal APPEs 

at a residency site were less desirable to postgraduate year one (PGY1) Managed Care Pharmacy 

program directors. No differences were noted when comparing the necessity of longitudinal 

APPEs based on residency type.   

 APPE elective mix. One previous study suggests policies related the advanced pharmacy 

practice experience (APPE) mix may influence the residency placement process. Gohlke et al. 

(2014) found multiple hospital APPEs were preferred by 55% of residency program director 

respondents while a mix of diverse practice settings was preferred by 27% of respondents. This 

study found an equal percentage of respondents ranked balanced inpatient and outpatient 

electives and more inpatient electives than outpatient electives as either desirable or very 

desirable. However, completing more inpatient electives than outpatient electives received 

almost twice as many responses for highly desirable than the balanced elective mix, indicating 

those with a preference may feel strongly about inpatient electives.  

 As expected, based on the concept of person-environment fit, differences were noted by 

residency type. Completing more inpatient electives than outpatient electives showed increased 

desirability for both postgraduate year one (PGY1) Pharmacy and PGY1/PGY2 combination 

residency programs and increased necessity for PGY1 Pharmacy programs as compared to other 

residency types. However, outpatient electives were more desirable to some residency types. 
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PGY1 Community-based Pharmacy programs showed increased desirability and necessity for 

completing more outpatient electives than inpatient electives. PGY1 Pharmacy with an 

ambulatory care focus residency programs and PGY1 Managed Care Pharmacy programs found 

a balanced elective mix most desirable, followed by more outpatient rather than inpatient 

electives.  

 APPE grades. This study demonstrated a strong preference for letter grades over 

pass/fail grading, with the receipt of a letter grade for each advanced pharmacy practice 

experience (APPE). Approximately four times more respondents found letter grades either 

desirable or very desirable as compared to pass/fail grades. The desirability of an honors or 

similar designation approached the desirability of a letter grade for each APPE. However, twice 

as many respondents felt a letter grade for each APPE was necessary compared to an honors or 

similar designation. No differences based on residency type were identified.  

 These results are consistent with other studies. Pick et al. (2013) surveyed residency 

program directors to determine preferences related to letter grades compared to pass/fail grades. 

The majority of respondents (54%) indicated that pass-fail grades for advanced pharmacy 

practice experiences (APPEs) were not equal to letter grades for APPEs while 46% indicated 

both grading strategies were equal or that it didn’t matter (Pick et al., 2013). Pass-fail grades 

were considered equal to letter grades by 20% of respondents (Pick et al., 2013). Prisco et al. (in 

press) also evaluated grading structure and found letter grades for APPEs were viewed as more 

important than pass/fail grades by both residency program directors and pharmacy students. 

Advanced Pharmacy Practice Experience (APPE) Elective Types  

 Survey respondents ranked the influence of advanced pharmacy practice experience 

(APPE) elective types as the fourth ranked influence. This finding was consistent across 



 162 

residency types with the exception of postgraduate year one (PGY1) Managed Care Pharmacy 

responses where APPE elective types were the top ranked influence.  

 The elective types most frequently ranked as desirable or highly desirable included 

transitions/continuity of care, infectious disease, diabetes/endocrinology, cardiology, critical 

care, research, anticoagulation, and drug information. These results confirms the top preferences 

found by Pick et al. (2013), where the highest advanced pharmacy practice experience (APPE) 

types were critical care, drug information, and cardiology of the eight survey options. 

Incorporating the remaining electives queried by Pick et al. (2013), this analysis would create a 

middle tier of academia and oncology, follower by a lower tier of hospital/health system 

pharmacy administration, poison control/toxicology, and long term care.  

 Pick et al. (2013) reported some survey respondents suggested it is controversial for 

residency program directors to give preference for certain elective types because not all colleges 

and schools of pharmacy allow students to request advanced pharmacy practice experience 

(APPE) elective types. Concern was expressed that a factor outside of a pharmacy student’s 

control might disadvantage the student in the selection process (Pick et al., 2013). These 

sentiments were also expressed by some respondents of this survey in the open-ended comment 

question. Lack of student control in the APPE selection process was the most predominant theme 

identified when examining this study’s qualitative data.   

 Pick et al. (2013) also inquired about attributes of an academic rotation. Pick et al. (2013) 

found that respondents indicated a higher level of favorability for an academic rotation when a 

more detailed description of the experience was provided. This finding suggested that specificity 

of the advanced pharmacy practice experience (APPE) activities might influence the perceptions 

of the APPE by residency program directors. Open-ended comment questions in this survey also 
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suggested resident program directors were seeking additional information regarding the APPEs 

completed by residency applicants. Pertinent information identified included the rigor of the 

APPE, the activities completed by the student during the APPE, and the student performance 

during the APPE.  

 In this study, the least desirable elective types were nuclear pharmacy, pharmaceutical 

industry, and veterinary pharmacy. This finding further supports the role of person-environment 

fit in the residency placement process. These particular elective types are very specific practice 

environments and not applicable to many residency programs. Therefore, respondents most 

likely felt these elective types did not fit their residency program. Previous studies suggest that 

perceived program fit by residency program directors is an important factor influencing 

residency placement (Blake et al., 2015; Butts & Smith, 2015; Nisly et al., 2014). Although 

program fit was not a specific query in this survey, the influence of program fit was a theme 

identified in the open-ended comment questions.  

 Since differences in the desirability and necessary of elective types were noted for 

different residency types, participation in these elective types may present an opportunity to 

demonstrate better fit for specific residency types. Greater desirability and necessary was 

demonstrated for two specific residency programs: critical care for postgraduate year one 

(PGY1) Pharmacy residency programs and hospital/health system pharmacy administration for 

PGY1/PGY2 combination programs. Other elective options demonstrated differences in 

desirability by residency types but not for necessity. In addition to greater desirability and 

necessity for critical care, PGY1 Pharmacy residency programs showed greater desirability for 

infectious disease and emergency medicine and less desirability for corporate pharmacy 

management, public health, and specialty pharmacy. In addition to greater desirability and 
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necessity for hospital/health system pharmacy administration, PGY1/PGY2 combination 

programs showed less desirability for a medication therapy management elective. PGY1 

Community-based Pharmacy programs showed greater desirability for diabetes/endocrinology 

and less desirability for critical care, emergency medicine, and hospital/health system pharmacy 

administration. PGY1 Pharmacy with an ambulatory care focus programs showed greater 

desirability for anticoagulation and diabetes/endocrinology and less desirability for corporate 

pharmacy management. Finally, PGY1 Managed Care Pharmacy programs showed greater 

desirability for managed care and pharmaceutical industry electives.  

 While elective types may be more or less desirable for specific residency types, some 

elective types demonstrated higher desirability for all residency types. These elective types might 

be beneficial for pharmacy students still considering different residency options. 

Transitions/continuity of care, cardiology, research, drug information, and geriatrics were the 

most desirable of this subset of electives.  

 Tofade et al. (2016) studied students at one school of pharmacy and found the number of 

clinical advanced pharmacy practice experiences (APPEs) completed did not influence pharmacy 

residency placement rate. APPE types studied included two APPEs required by the Accreditation 

Council for Pharmacy Education (ACPE) (inpatient general medicine patient care and 

ambulatory patient care) along with a mixture of patient care electives classified as clinical 

(Tofade et al., 2016). Many of the electives studied by Tofade et al. (2016) were examined in this 

study. Some electives studied by Tofade et al. (2016) were considered highly desirable in this 

study including infectious disease, transitions/continuity of care, cardiology, and critical care. 

However, other electives studied by Tofade et al. (2016) were less desirable to the residency 

program directors in this study, including transplant, poison control/toxicology, HIV/AIDS 
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(human immunodeficiency virus/acquired immune deficiency syndrome), and substance 

abuse/chemical dependence. Based on the results of this study, a more narrowly defined list of 

clinical APPEs might have demonstrated a difference in residency placement rate.  

Advanced Pharmacy Practice Experience (APPE) Timing  

 The timing of completing specific advanced pharmacy practice experiences (APPEs) 

before the American Society of Health-System Pharmacists (ASHP) Midyear Clinical Meeting 

was the lowest ranked influence by respondents. This ranking is supported by previous research 

by Tofade et al. (2016) finding that timing of APPEs did not influence pharmacy residency 

match rate. Prisco et al. (in press) found that, although residency program directors placed some 

importance on APPE timing, this importance was significantly smaller than students perceived. 

Open-ended comment question responses may provide some insight to residency program 

directors’ thoughts related to APPE timing. A few responses indicated it is not necessary to 

complete a specific APPE; rather, it is necessary to be prepared for on-site interview 

requirements including analysis and presentation of patient cases. These responses suggest that 

ensuring APPEs provide opportunity to develop the necessary skills prior to interviews is 

necessary as opposed to completion of a specific APPE type. 

 While advanced pharmacy practice experience (APPE) timing was ranked as the lowest 

level of influence, desirability of completing specific APPEs before the American Society of 

Health-System Pharmacists (ASHP) Midyear Clinical Meeting was strong for all survey options. 

Reported desirability related to APPE timing should be placed in context with the lower 

influence of this APPE timing factor. In this regard, differences by residency type provide more 

guidance, rooted in person-environment fit. Postgraduate year one (PGY1) Community-based 

Pharmacy respondents reported completing the community pharmacy APPE prior to the ASHP 
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Midyear Clinical Meeting to be more desirable and more necessary than other residency types. In 

addition, PGY1 Community-based Pharmacy Respondents found completing the hospital/health 

system pharmacy APPE and the inpatient general medicine patient care APPE to be less 

desirable and less necessary than other residency types. PGY1 Pharmacy respondents found 

completing the inpatient general medicine patient care APPE prior to the ASHP Midyear Clinical 

Meeting to be more desirable than other residency types. This particular finding is supported by 

Prisco et al. (in press) who identified this APPE as the most important to complete prior to the 

ASHP Midyear Clinical Meeting, attributed to a majority of PGY1 Pharmacy respondents. These 

residency-specific findings are supported by the concepts of person-environment fit as the 

desirable and necessary APPEs are aligned with the residency program characteristics.  

Implications and Recommendations for Policy and Practice 

 Results of this study provide practical guidance to pharmacy students as they approach 

the residency application process, particularly related to advanced pharmacy practice experiences 

(APPEs). In addition, these results inform colleges and schools of pharmacy regarding 

administrative policies and procedures that may enhance residency placement. Finally, results of 

this study provide additional guidance for pharmacy residency programs. 

Implications for Pharmacy Students 

 Person-environment fit is a mutual process, described as a “combination or joint 

relationship” between the person and the environment characteristics (Ostroff & Zhan, 2012, p. 

3). Hence, the exploration of person-environment fit in the residency application process is a 

function of student applicants as well as residency programs. Residency programs value the 

concept of fit when selecting residents (Blake et al., 2015; Butts & Smith, 2015; Jellinek-Cohen 

et al., 2012; Nisly et al., 2014). Similarly, applicants also benefit from this fit, enhancing the 
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likelihood of an optimal relationship (Kristof-Brown & Billsberry, 2013; Ostroff & Zhan, 2012). 

Therefore, these study results must be analyzed with the view that individual residency programs 

are unique, just as the individual applicants are unique. There is not one fit; there are many. 

Pharmacy students should seek their personal fit rather than attempting to mold into a fit 

perceived as desirable, particularly because student perceptions may be inaccurate (Prisco, et al., 

in press). These study results provide guidance but should not be considered a one-size-fits-all 

approach to residency application.  

 Pharmacy students should also consider that advanced pharmacy practice experiences 

(APPEs) are one factor considered by residency programs when evaluating candidates. Many 

other factors are also influential (Blake et al., 2015; Butts & Smith, 2015; Ensor et al., 2013; 

Gohlke et al., 2014; Hillebrand et al., 2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014; 

Phillips et al., 2016; Pick et al., 2013; Scalise et al., 2016). Hence, pharmacy students interested 

in any career path are encouraged to prioritize many factors including academic achievement, 

leadership development, and pharmacy employment, among others.  

Recommendations for Pharmacy Students 

 Based on the results of this study, the following recommendations are made for pharmacy 

students related to advanced pharmacy practice experiences (APPEs).  

1.   Provide residency programs with two reference letters from advanced pharmacy 

practice experience (APPE) preceptors. This study confirms the importance of 

reference letters from APPE preceptors and provides new information by determining the 

high desirability for two reference letters from APPE preceptors. Additional reference 

letters could be from other APPE preceptors but a reference from a person with longer-

term knowledge of the student’s performance may be more beneficial.  
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 Reference letters play the important role in the residency placement process by 

providing a method for residency program directors to assess student performance in an 

applicable practice setting. Based on person-environment fit, advanced pharmacy practice 

experience (APPE) factors preferred in this study were believed to provide a preferred 

experiential learning environment in preparation for residency training. However, the 

presence of any APPE-related factor alone will not provide the development and 

experience necessary for this preparation. Pharmacy students must maximize the learning 

potential of each APPE, demonstrate strong performance in these practice environments, 

and utilize reference letters to share strong performances with residency programs of 

interest. 

 As students request references letters from advanced pharmacy practice 

experience (APPE) preceptors, student must ensure the recommendation will be 

favorable for the student. Although potentially awkward, this conversation is necessary. 

If an APPE preceptor declines due to an inability to provide a favorable reference, 

pharmacy students should seek to learn about their developmental needs and use future 

APPEs to focus their efforts to improve performance in the identified areas.  

2.   Participate in early career exploration.  This study identified differences in desirability 

and necessity of factors related to advanced pharmacy practice experiences (APPEs) 

based on residency type. Therefore, either knowing one’s potential career path or 

narrowing potential career paths may be helpful to pharmacy students as they pursue not 

just APPE options but also didactic electives; pharmacy employment; and co-curricular 

and extracurricular opportunities. Students are encouraged to begin career exploration 

early in their pharmacy education. Opportunities for such exploration include 
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introductory pharmacy practice experiences (IPPEs), pharmacy employment, and formal 

pharmacy internships. In addition, professional networking to enhance exposure to many 

different pharmacists and their career paths will enhance student perspectives on career 

opportunities.  

 As part of early career exploration, pharmacy students should seek opportunities 

to develop and enhance self-awareness of their personal strengths and uniqueness. 

Mentoring from faculty members, employers, preceptors, and others can assist students as 

they seek to increase self-awareness. Pharmacy students must be prepared to receive 

constructive feedback, critically consider such feedback, and implement actions based on 

input received from these mentors as well as other stakeholders. 

 As potential career goals are either narrowed or defined, pharmacy students 

should seek guidance on potential paths to attaining the specified career goals. If 

residency training is part of the potential career paths, pharmacy students should 

investigate the types of residency programs that are best suited to their career goals. 

3.   Select advanced pharmacy practice experiences (APPEs) based on your career 

goals. When pharmacy students have the opportunity to select or request specific 

advanced pharmacy practice experiences (APPEs), students should do so in consideration 

of their career goals, including potential postgraduate residency training. Students should 

utilize APPEs, to the extent possible, to demonstrate person-environment fit to the 

student’s career aspirations.  

 Students should seek specific guidance from their residency programs of interest 

related to APPE selection. If program-specific guidance is not available, these study 

results provide guidance by residency type. Pharmacy students seeking a postgraduate 
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year one (PGY1) Pharmacy placement should consider more inpatient than outpatient 

electives including opportunities in critical care, emergency medicine, and infectious 

disease. Pharmacy students seeking PGY1 Pharmacy with an ambulatory care focus 

placement should consider anticoagulation and diabetes/endocrinology elective APPEs. 

Pharmacy students seeking PGY1 Community-based Pharmacy placement should seek 

APPEs at independent and chain community pharmacies; more outpatient than inpatient 

electives; and a diabetes/endocrinology elective. Pharmacy students seeking PGY1 

Managed Care Pharmacy placement should seek a managed care elective APPE and 

APPEs at locations such as pharmacy benefit management organizations, health plans, or 

managed care organizations. Finally, pharmacy students seeking PGY1/PGY2 

combination residency placement should consider a university-based hospital/health 

system placement, more inpatient than outpatient electives, and a hospital/health system 

pharmacy administration elective.  

4.   Avoid sending mixed messages to residency programs. As pharmacy students prepare 

residency program application packages, students should plan strategically to avoid 

sending mixed messages to residency programs of interest. Since residency programs 

utilize student application packages to assess person-environment fit, information that 

might suggest misfit should be minimized or framed as a learning process. 

 Specifically related to advanced pharmacy practice experiences (APPEs), 

understanding desirable as well as undesirable factors is advised. In this study, APPE-

related factors with low desirability and/or necessity generally had little to no connection 

with the residency type. Therefore, if a pharmacy student has completed an APPE that 

does not align with the desired residency environment, the residency program may not 
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perceive the applicant fits the residency. For example, unique APPEs such as veterinary 

pharmacy, nuclear pharmacy, and pharmaceutical industry may send a mixed message to 

residency programs with a strong inpatient focus. Similarly, residency programs 

emphasizing patient care may question an applicant’s intentions if elective APPEs focus 

on non-patient care activities. However, APPEs should be considered a time for 

professional exploration. Indeed, the Accreditation Council for Pharmacy Education 

(ACPE) standards state a purpose of advanced pharmacy practice experience (APPE) 

electives are to “permit exploration of and/or advanced study in areas of professional 

interest” (ACPE, 2015a, p. 6).  

 Pharmacy students should consider the holistic view of their entire APPE 

schedule from the perspective of the residency program. Pharmacy students are 

encouraged to proactively discuss their APPEs, perhaps in letters of intent, related to how 

the APPEs have influenced their career decisions as well as specific competencies 

developed that are pertinent to the desired residency environment. By matching these 

competencies to the expectations of the residency program, a consistent message of 

program fit will be communicated.  

5.   Avoid an all-or-nothing mentality related to residency application. Numerous factors 

influence receipt of an invitation to interview for a postgraduate year one (PGY1) 

residency position. Although this study provides some guidance related to the influence 

of advanced pharmacy practice experiences (APPEs) during this process, the inability to 

complete a specific APPE elective or an APPE at a specific location should not be 

considered a serious flaw or disadvantage. In the same light, a higher grade point average 

might provide some advantage to an applicant but is but one factor considered by 
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residency programs. The predominant theme of the open-ended comment survey 

questions was pharmacy students have little control over many APPE-related factors. 

Therefore, residency program directors stated intentions to not allow these differences to 

disadvantage applicants. Further, pharmacy students tend to place more importance on 

APPE-related factors in the residency placement process as compared to the importance 

placed by residency program directors (Prisco et al., in press).  

 Pharmacy students are encouraged to utilize these study findings to inform actions 

within the student’s control. Pharmacy students are also strongly discouraged from using 

these study results to identify any fatal flaw in a residency application. These study 

results must be placed in context of the entire residency application. 

Implications for Colleges and Schools of Pharmacy  

 The major theme of the open-ended comment questions of this study was that pharmacy 

students do not control their advanced pharmacy practice experience (APPE) placements. This 

control rests with colleges and schools of pharmacy based on their administrative policies and 

procedures. Open-ended comment question responses also suggested that at least some residency 

program directors attempt to not disadvantage applicants related to APPEs since applicants do 

not necessarily possess control. However, colleges and schools of pharmacy must consider that 

this approach may not be universal. Further, even if residency program directors seek to not 

intentionally disadvantage applicants related to APPEs, subconscious and/or unintentional 

decisions may negatively impact pharmacy students. Hence, despite limitations, colleges and 

schools of pharmacy must maximize their ability to meet pharmacy student needs related to 

APPE placements.  
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Recommendations for Colleges and Schools of Pharmacy 

 Based on the results of this study, the following recommendations are made for colleges 

and schools of pharmacy related to advanced pharmacy practice experiences (APPEs) and 

residency preparation.   

1.   Implement letter grade policies for each advanced pharmacy practice experience 

(APPE). These study results confirmed previous work by Pick et al. (2013) and Prisco et 

al. (in press) suggesting that letter grades are preferred to pass/fail grades. This study 

demonstrated a strong preference for letter grades over pass/fail grading, with a letter 

grade provided for each APPE. This finding was consistent across all residency types. 

Use of an honors or similar designation appear to be an improvement over pass/fail 

grades but was still inferior to letter grades for each APPE.  

 As noted in the open-ended comment questions, residency program directors seek 

to determine student performance on their advanced pharmacy practice experiences 

(APPEs). Letter grades provide an increased ability to assess performance over pass/fail 

grades. However, letter grades alone will not ensure accurate assessment of pharmacy 

student performance. Colleges and schools of pharmacy must implement mechanisms to 

increase the validity of student assessment processes that area utilized for APPE grading. 

Ongoing preceptor development related to assessment processes must be included in 

these strategies.   

2.   Integrate career planning upon admission and throughout the pharmacy 

curriculum. This study identified differences in desirability and necessity of advanced 

pharmacy practice experiences (APPEs) based on residency type. Therefore, knowing 

potential career paths or narrowing potential career paths may be helpful to pharmacy 
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students as they pursue not just APPE options but also opportunities for leadership roles, 

employment, and internships. Colleges and schools of pharmacy should offer 

opportunities for career exploration upon admission and throughout the pharmacy 

curriculum. Intentional opportunities for pharmacy student career exploration include 

introductory pharmacy practice experiences (IPPE), professional networking 

opportunities, mentoring programs, and informational sessions on career opportunities.  

 Accreditation Council for Pharmacy Education (ACPE) standards recently 

increased requirements for pharmacy student continuing professional development 

(ACPE, 2015a; ACPE, 2015b). Potential efforts could include opportunities for students 

to increase self-awareness; identify personal strengths and weaknesses; and seek and 

utilize feedback. Development and refinement of career goals should be an ongoing 

process throughout pharmacy education. Further, pharmacy students should have access 

to career planning services to gain guidance on potential pathways to attaining desired 

career goals. Part of this planning should be the identification of advanced pharmacy 

practice experiences (APPEs) that may enhance these career plans or allow exploration of 

potential career interests. If residency training is part of the potential career pathways, the 

types of residency programs that are best suited to specified career goals should be 

discussed with pharmacy students.  

3.   Integrate student-specific career plans into experiential education placement 

policies and procedures. Colleges and schools of pharmacy should review their policies 

and procedures for experiential education placement to ensure student-specific career 

plans are considered. Since desired APPE-related factors differed by residency type, 

college and schools of pharmacy should consider students’ residency placements of 



 175 

interest when designing APPE schedules. Personalization for advanced pharmacy 

practice experiences (APPEs) is encouraged, along with intentional career exploration 

activities during introductory pharmacy practice experiences (IPPEs). However, 

limitations to this approach, including site capacity, financial requirements, accreditation 

standards, and variability among residency programs, are noted. Accordingly, it is 

recognized that not every pharmacy student will receive their preferred choices for all 

APPE placements. Rather, colleges and schools of pharmacy should focus on the 

development of desired competencies across the collection of APPE placements rather 

than individual APPEs.  

 Colleges and schools of pharmacy must routinely analyze their advanced 

pharmacy practice experience (APPE) offerings to ensure appropriate opportunities for 

student development are available. Pertinent stakeholders such as residency program 

directors and pharmacist employers should critically review APPE offerings and provide 

feedback on potential gaps. In addition, current APPE preceptors must receive ongoing 

preceptor development to maximize the student learning experience. Finally, APPEs must 

be accurately classified so the learning experience is correctly described to the pharmacy 

students as well as other stakeholders such as residency program directors. 

Implications for Pharmacy Residency Programs 

 Residency programs value the concept of fit when selecting residents (Blake et al., 2015; 

Butts & Smith, 2015; Jellinek-Cohen et al., 2012; Nisly et al., 2014). Predictably, the principles 

of person-environment fit were evident in many of the desirable and necessary preferences of 

residency program directors that were identified in this study. However, residency programs 

must remember person-environment fit is a mutual process (Ostroff & Zhan, 2012). Hence, the 
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exploration of person-environment fit in the residency application process is a function of 

student applicants as well as residency programs. Therefore, residency programs should provide 

usable and clear information to potential applicants so applicants have equal opportunity to 

assess their fit to potential programs. Providing this information allows programs and applicants 

to better assess prehire anticipatory fit, leading to a mutually beneficial relationship (Kristof-

Brown & Billsberry, 2013; Ostroff & Zhan, 2012). 

Recommendations for Pharmacy Residency Programs 

 Based on the results of this study, the following recommendations are made for pharmacy 

residency programs.  

1.   Residency programs should provide consistent and uniform program information to 

potential applicants. This study found differences related to the desirability and 

necessity of various factors related to advanced pharmacy practice experience (APPEs) 

between postgraduate year one (PGY1) Pharmacy residency programs and PGY1 

Pharmacy with an ambulatory care focus residency programs. However, accreditation 

standards for residency programs do not allow language in the program title that would 

distinguish between these types of programs (ASHP, 2017c). Although this type of 

information is allowed in program descriptions, this information may be difficult for 

potential applicants to interpret when evaluating various programs. Residency programs 

are encouraged to use consistent language in uniform formats when describing their 

programs. Pertinent information should be readily available and easily searchable in order 

to assist applicants when selecting programs that fit the student’s interests and career 

goals. 
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2.   Create clear guidance related to residency program preferences. Programs should 

create clear guidance for applicants related to program preferences. Just as job 

descriptions for employed positions often list essential and preferred qualifications, 

residency programs should also provide this type of information. Essential qualifications, 

like person-job fit, should only list factors that are absolutely necessary to complete 

residency training at the site. Hence, essential qualifications should be limited in nature, 

such as licensure by a specific date. Preferred qualifications could address the primary 

factors utilized by the residency program to determine fit to the program. As a preferred 

qualification, residency programs would still maintain flexibility to pursue applicants 

with strong potential who may not meet all preferred qualifications. Making this type of 

guidance available to potential applicants provides a way for students to assess their 

person-environment fit with the residency program. As outlined in the previous 

recommendation, this information should be uniform, searchable, and openly available. 

Providing opportunities for both applicants and residency programs to better assess 

prehire anticipatory fit benefits all parties as person-environment fit is a mutual process 

(Kristof-Brown & Billsberry, 2013; Ostroff & Zhan, 2012). 

Recommendations for Future Research 

  This study provided practical guidance to pharmacy students as they approach the 

residency application process and to colleges and schools of pharmacy regarding administrative 

policies and procedures that may enhance residency placement. Additional recommendations 

were made to pharmacy residency programs to improve this process for all parties. Future 

research endeavors with potential to supplement these study findings or provide other valuable 

information related to residency placement are encouraged.  
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1.    Future research should examine the impact of advanced pharmacy practice 

experiences (APPEs) on the residency placement process. This study examined how 

advanced pharmacy practice experiences (APPEs) may influence the invitation to 

interview for postgraduate year one (PGY1) residency positions. This study did not 

evaluate the residency placement process beyond the invitation to interview. Future 

studies could examine favorable information related to APPEs in letters of intent or 

reference letters that influence resident placement or match rankings. A qualitative study 

of the interview itself might be revealing, perhaps identifying specific competencies 

developed on APPEs that are influential.    

2.   Future research should examine the unique factors of PGY1 Managed Care 

Pharmacy residency programs. Postgraduate year one (PGY1) Managed Care 

Pharmacy residency programs are the smallest subset of PGY1 residency types. While 

the response rate from PGY1 Managed Care Pharmacy residency program directors was 

similar to the response rate of other residency types, the pool size resulted in a smaller 

absolute number of responses than other residency types. Study results found several 

differences between postgraduate year one (PGY1) Managed Care Pharmacy programs 

and other residency types. Although this study may provide some guidance, given the 

number of responses and the potential diversity of these sites, these study results should 

be cautiously interpreted. Future research focusing exclusively on PGY1 Managed Care 

Pharmacy programs similar to the research conducted by Scalise et al. (2016) for PGY1 

Community-based Pharmacy programs could benefit potential applicants. 

3.   Future research should examine optimal assessment processes for advanced 

pharmacy practice experiences (APPEs). This study provided practical guidance 
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related to how advanced pharmacy practice experiences (APPEs) influence invitations to 

interview for residency positions. One recommendation based on study results is for 

colleges and schools of pharmacy to implement letter grades for each APPE. Although 

results of this study strongly support this recommendation, any assessment process must 

be thoughtfully planned and evaluated in order to ensure validity. Validity will improve 

the ability of residency programs and other stakeholders to utilize such assessment 

processes to compare candidates across different pharmacy programs. Current initiatives 

promoting entrustable professional activities as a mechanism for assessment of 

experiential performance may provide a mechanism for improved assessment (Haines et 

al., 2017). Future research providing colleges and schools of pharmacy with guidance on 

effective and consistent methods for assessment and reporting of experiential student 

performance would benefit pharmacy students; colleges and schools of pharmacy; and 

other stakeholders such as residency program directors. 

Conclusion 

 This study met its purpose to determine how postgraduate year one (PGY1) residency 

program directors perceive the desirability and necessity of factors related to advanced pharmacy 

practice experiences (APPEs) when selecting candidates for residency interviews. By reviewing 

the APPE-related factors of location, structure, elective types, timing, and reference letters, 

practical guidance was discovered to benefit pharmacy students seeking residency placement as 

well as colleges and schools of pharmacy preparing these students. Factors related to APPE 

preceptor reference letters were considered the most influential while APPE timing factors were 

the least influential. With the exception of APPE preceptor reference letters, differences in 

desirability and necessity of APPE-related factors were demonstrated based on residency type. 
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Therefore, knowledge of career goals through continuing professional development is suggested 

to enhance APPE and residency planning. Other key recommendations include the submission of 

two APPE preceptor reference letters and implementation of a letter grading structure for each 

APPE.   
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Appendices  
 

Appendix A 
 

Template of Email Invitation to Participate in Survey 
 

Subject Line: Request for PGY1 <Residency Type> Residency Program Directors - Dissertation 
Research Participation 
 
Dear PGY1 <Residency Type> Residency Program Director, 

I am requesting your participation in an online research survey regarding the influence of APPE-
related factors when selecting residency candidates to participate in interviews. This research 
serves as my dissertation project as a doctoral candidate in the Education Leadership program at 
Drake University in Des Moines, Iowa. I also serve as the Experiential Education Director for 
the College of Pharmacy and Health Sciences at Drake University. Results of this survey will 
inform students how to best prepare for residency application as well as inform colleges and 
schools of pharmacy regarding preferred APPE programming. All data collected by this survey 
are considered confidential and will only be reported in aggregate. 
 
In two days, you will receive an email that will include survey instructions and a link to the 
survey. If you are not a PGY1 <Residency Type> Residency Program Director, please reply and 
provide updated program information. Your participation in this research is greatly appreciated. 
Survey respondents will be given the opportunity to enter into a drawing for one of four $50 
Amazon or Uber gift cards. Thank you in advance for your valuable time.  
 
Sincerely,  

Cheryl Clarke, R.Ph., FAPhA  



 193 

Appendix B 

Template of Email with Survey Instructions and Link 

Subject Line: Request for PGY1 <Residency Type> Residency Program Directors - Dissertation 
Research Participation 
 

Dear PGY1 <Residency Type> Residency Program Director, 
 
You received a recent invitation to participate in an online survey as part of my dissertation 
research at Drake University. The research is titled PGY1 Residency Program Director 
Preferences Regarding Residency Applicants’ APPEs. Please take your time in deciding if you 
would like to participate. Please feel free to ask questions at any time. 
 
Introduction 
The purpose of this study is to determine the influence of APPE-related factors when selecting 
residency candidates to participate in interviews. You are being invited to participate in this 
study because you are a residency program director for a PGY1 <Residency Type> residency.  
 
Procedures 
If you agree to participate, you will be asked to complete the following survey, requiring 
approximately 15 minutes.  Questions will address the desirability and necessity of APPE-related 
factors when selecting residency candidates to participate in interviews. This survey is easier to 
complete using a computer rather than a mobile device.  
 
Risks 
There are no foreseeable risks at this time from participating in this study. If you are negatively 
impacted at any time during or after this study, please contact Drake IRB at irb@drake.edu or 
515-271-3472. 
 
Benefits 
If you decide to participate in this study, there will be no direct benefit to you. It is hoped that the 
information gained in this study will benefit society by providing future pharmacy residency 
applicants guidance related to advanced pharmacy practice experiences as well as inform 
colleges and schools of pharmacy regarding preferred APPE programming. 
   
Compensation 
If you participate, you will receive the opportunity to enter into a drawing for one of four $50 
Amazon or Uber gift cards.  
 
Participant Rights 
Your participation in this study is completely voluntary and you may refuse to participate or 
leave the study at any time. If you decide to not participate in the study or leave the study early, 
it will not result in any penalty or loss of benefits to which you are otherwise entitled. You can 
skip any survey questions that you do not wish to answer. 
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Confidentiality 
Any information obtained in connection with this research study that can be identified with you 
will be disclosed only with your permission; your results will be kept confidential. In any written 
reports or publications, no one will be identified or identifiable, and only group data will be 
presented.  However, federal government regulatory agencies, auditing departments of Drake 
University, and the Institutional Review Board (a committee that reviews and approves human 
subject research studies) may inspect and/or copy your records for quality assurance and data 
analysis. These records may contain private information.  
 
To ensure confidentiality to the extent permitted by law, the following measures will be taken: 
Data will be de-identified. All data will be contained in password protected computer files, with 
access limited to the researcher. Data will be retained for 3 years before erasure or destruction.  
 
Contacts and Questions 
You are encouraged to ask questions at any time during this study.   

• For further information about the study, contact me at 515-240-0077 or 
cheryl.clarke@drake.edu, or my dissertation advisor, Dr. Robyn Cooper, at 
robyn.cooper@drake.edu or 515-271-4535.   

• If you have any questions about the rights of research subjects or research-related injury, 
please contact the IRB Administrator, (515) 271-3472, irb@drake.edu. 

 
You may keep a copy of this email for your records 
 
****************************************************************************** 
 
Statement of Consent: 
Clicking on the survey link below indicates that you voluntarily agree to participate in this study, 
that the study has been explained to you, that you have been given the time to read this email, 
and that your questions have been satisfactorily answered. You may keep a copy of this email for 
your records. Even after clicking on the survey link, please know that you may withdraw from 
the study at any time. 
 
The survey link is: XXXXXXXXXXXXXX 
  
Your participation is sincerely appreciated. Thank you.  
 
Sincerely,  
 
Cheryl Clarke, R.Ph., FAPhA 
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Appendix C 

Template of Follow-Up Emails After Survey Distribution 

Subject Line: Request for PGY1 <Residency Type> Residency Program Directors - Dissertation 
Research Participation 
 
Dear PGY1 <Residency Type> Residency Program Director, 

One week ago, you received an email requesting your participation in an online survey as part of 
my dissertation research at Drake University. The research is titled PGY1 Residency Program 
Director Preferences Regarding Residency Applicants’ APPEs. Please take your time in deciding 
if you would like to participate. Please feel free to ask questions at any time. 
 
Introduction 
The purpose of this study is to determine the influence of APPE-related factors when selecting 
residency candidates to participate in interviews. You are being invited to participate in this 
study because you are a residency program director for a PGY1 <Residency Type> residency.  
 
Procedures 
If you agree to participate, you will be asked to complete the following survey, requiring 
approximately 15 minutes.  Questions will address the desirability and necessity of APPE-related 
factors when selecting residency candidates to participate in interviews. This survey is easier to 
complete using a computer rather than a mobile device.  
 
Risks 
There are no foreseeable risks at this time from participating in this study. If you are negatively 
impacted at any time during or after this study, please contact Drake IRB at irb@drake.edu or 
515-271-3472. 
 
Benefits 
If you decide to participate in this study, there will be no direct benefit to you. It is hoped that the 
information gained in this study will benefit society by providing future pharmacy residency 
applicants guidance related to advanced pharmacy practice experiences as well as inform 
colleges and schools of pharmacy regarding preferred APPE programming. 
   
Compensation 
If you participate, you will receive the opportunity to enter into a drawing for one of four $50 
Amazon or Uber gift cards.  
 
Participant Rights 
Your participation in this study is completely voluntary and you may refuse to participate or 
leave the study at any time. If you decide to not participate in the study or leave the study early, 
it will not result in any penalty or loss of benefits to which you are otherwise entitled. You can 
skip any survey questions that you do not wish to answer. 
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Confidentiality 
Any information obtained in connection with this research study that can be identified with you 
will be disclosed only with your permission; your results will be kept confidential. In any written 
reports or publications, no one will be identified or identifiable, and only group data will be 
presented.  However, federal government regulatory agencies, auditing departments of Drake 
University, and the Institutional Review Board (a committee that reviews and approves human 
subject research studies) may inspect and/or copy your records for quality assurance and data 
analysis. These records may contain private information.  
 
To ensure confidentiality to the extent permitted by law, the following measures will be taken: 
Data will be de-identified. All data will be contained in password protected computer files, with 
access limited to the researcher. Data will be retained for 3 years before erasure or destruction.  
 
Contacts and Questions 
You are encouraged to ask questions at any time during this study.   

• For further information about the study, contact me at 515-240-0077 or 
cheryl.clarke@drake.edu, or my dissertation advisor, Dr. Robyn Cooper, at 
robyn.cooper@drake.edu or 515-271-4535.   

• If you have any questions about the rights of research subjects or research-related injury, 
please contact the IRB Administrator, (515) 271-3472, irb@drake.edu. 

 
You may keep a copy of this email for your records 
 
****************************************************************************** 
 
Statement of Consent: 
Clicking on the survey link below indicates that you voluntarily agree to participate in this study, 
that the study has been explained to you, that you have been given the time to read this email, 
and that your questions have been satisfactorily answered. You may keep a copy of this email for 
your records. Even after clicking on the survey link, please know that you may withdraw from 
the study at any time. 
 
The survey link is: XXXXXXXXXXXXXX 
  
Your participation is sincerely appreciated. Thank you.  
 
Sincerely,  
Cheryl Clarke, R.Ph., FAPhA 
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Appendix D 

Survey Instrument 

Section 1: Residency Program Demographics  
 
Thank you for agreeing to participate in this survey. The goal of this survey research is to 
determine the influence of APPE-related factors when selecting residency candidates to 
participate in on-site interviews. Please enter the following demographic information about the 
PGY1 <Residency Type> residency program for which you serve as RPD. 
 
1. Please enter the number of PGY1 <Residency Type> residency positions for which you serve 
as RPD. (multiple choice question) 

o 1 position  
o 2 positions 
o 3 positions 
o 4 positions 
o 5 positions 
o 6 positions 
o 7 positions 
o 8 positions 
o 9 positions 
o 10 or more positions 

 
2. How many applications do you typically receive each year for the PGY1 <Residency Type> 
position(s) for which you serve as RPD? (multiple choice question) 

o 1-50 applications 
o 51-100 applications 
o 101-150 applications 
o 151-200 applications 
o 201-250 applications 
o 251-300 applications 
o 301 or more applications 

 
3. How many on-site interviews do you typically conduct each year for these positions? Please 
do not include screening interviews. (multiple choice question) 

o 1-10 interviews 
o 11-20 interviews 
o 21-30 interviews 
o 31-40 interviews 
o 41-50 interviews 
o 51 or more interviews 
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4. How many years has your program been ASHP accredited?  (multiple choice question)  
o Not accredited 
o 1-3 years 
o 4-6 years 
o 7-10 years 
o 11 or more years 

 
5. Please select the best description for your program’s institution or organization. If other, 
please describe. (multiple choice question) 

o Federal government hospital/health system 
o University-based hospital/health system 
o Community/public teaching hospital/health system 
o Community/public non-teaching hospital/health system 
o Private teaching hospital/health system 
o Private non-teaching hospital/health system 
o Independent community pharmacy 
o Chain community pharmacy 
o Managed care organization 
o Health plan 
o Pharmacy benefit management organization 
o Other (describe) 

 
6. Please enter the state where your program is located. Note: Any reports or publications from 
these survey data will be report by US Census geographical regions rather than by individual 
states. (dropdown question) 
 

o All states and District of Columbia listed 
 
7. (ONLY FOR PGY1 PHARMACY SURVEY) Please select the type(s) of PGY1 Pharmacy 
residency program that you serve as RPD. (multiple choice question) 
 

o PGY1 Pharmacy (includes any focus except ambulatory care) 
o PGY1 Pharmacy with ambulatory care focus  
o Both of the above 
 

(BASED ON THE ANSWER ABOVE, DISPLAY LOGIC WILL BE USED TO PROVIDE 
THE OPPORTUNITY TO COMPLETE THE SURVEY FOR THE APPROPRIATE OR BOTH 
OPTIONS.) 
 
Section 2: APPE Location 
 
INSTRUCTIONS 
Please provide your perceptions regarding the impact of different APPE-related factors when 
your program selects candidates for on-site interviews for the PGY1 <Residency Type> 
residency program that you serve as RPD. You will be asked to indicate the level 
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of desirability and the level of necessity for 5 factors (APPE location, APPE structure, APPE 
elective types, APPE timing, and APPE preceptor references) based on the following definitions. 
  

• Desirability: attractive, advisable, advantageous 
• Necessity: required, needed 

 
8. APPE Location:  
The following questions will address the various types of locations where APPEs may be 
completed. Please rate the desirability and the necessity of completing an APPE at the following 
APPE locations as it relates to selecting candidates for on-site interviews for the PGY1 
<Residency Type> residency program that you serve as RPD. (table with two scales) 

• Desirability: attractive, advisable, advantageous 
• Necessity: required, needed 

 
Scale 1: Highly Undesirable, Undesirable, Neutral, Desirable, Highly Desirable 
Scale 2: Highly Unnecessary, Unnecessary, Neutral, Necessary, Highly Necessary 
 
Federal government hospital/health system 
University-based hospital/health system 
Community/public teaching hospital/health system 
Community/public non-teaching hospital/health system 
Private teaching hospital/health system 
Private non-teaching hospital/health system 
Independent community pharmacy 
Chain community pharmacy 
Managed care organization 
Health plan 
Pharmacy benefit management organization 
Pharmaceutical industry site 
International site 
APPE location with a residency program 
Your residency site 
 
Section 3: APPE Structure  
 
9. APPE Structure:  
The following questions relate to how APPEs are structured. Questions will address longitudinal 
APPEs (multiple APPEs at one site), the balance of inpatient and outpatient APPEs, and APPE 
grading policies. Please rate the desirability and the necessity of completing APPEs in the 
manner indicated below as it relates to selecting candidates for on-site interviews for the PGY1 
<Residency Type> residency program that you serve as RPD. (table with two scales) 

• Desirability: attractive, advisable, advantageous 
• Necessity: required, needed 

 
Scale 1: Highly Undesirable, Undesirable, Neutral, Desirable, Highly Desirable 
Scale 2: Highly Unnecessary, Unnecessary, Neutral, Necessary, Highly Necessary 
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Longitudinal APPEs at your residency site 
Longitudinal APPEs at another residency site 
Longitudinal APPEs at site without a residency  
Balance of inpatient and outpatient APPE settings  
More inpatient APPE settings than outpatient 
More outpatient APPE settings than inpatient  
Letter grade for each APPE 
One letter grade for all APPEs 
Pass/Fail grade for APPEs 
Honors or similar designation for APPEs 
 
Section 4: APPE Elective Types 
 
10. APPE Elective Types:  
The following questions address different types of APPEs that students may complete other than 
the four ACPE-required APPEs (inpatient general medicine patient care, ambulatory patient care, 
community pharmacy, hospital/health system pharmacy). For this question, APPEs required by 
individual colleges or schools of pharmacy, but not by ACPE, are considered electives. Please 
rate the desirability and the necessity of completing the following APPE elective types as it 
relates to selecting candidates for on-site interviews for the PGY1 <Residency Type> residency 
program that you serve as RPD. (table with two scales) 

• Desirability: attractive, advisable, advantageous 
• Necessity: required, needed 

 
Scale 1: Highly Undesirable, Undesirable, Neutral, Desirable, Highly Desirable 
Scale 2: Highly Unnecessary, Unnecessary, Neutral, Necessary, Highly Necessary 
 
Academia/Teaching 
Anticoagulation 
Cardiology 
Corporate pharmacy management 
Critical care 
Diabetes/Endocrinology 
Drug information 
Emergency medicine 
Geriatrics 
HIV/AIDS 
Hospital/Health system pharmacy administration 
Infectious disease 
Long term care 
Managed care  
Medication therapy management 
Nephrology 
Neurology 
Nuclear pharmacy 
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Nutrition 
Oncology 
Pain management/Palliative care 
Pediatrics 
Pharmaceutical compounding 
Pharmaceutical industry 
Pharmacy informatics 
Poison control/Toxicology 
Psychiatry/Mental health 
Public health 
Pulmonology 
Research 
Specialty pharmacy 
Substance abuse/Chemical dependence 
Surgery/Trauma 
Transitions/Continuity of care 
Transplant pharmacy 
Veterinary pharmacy 

 
Section 5: APPE Timing 
 
11. APPE Timing: 
The following questions relate to the completion of particular APPEs before the ASHP Midyear 
Clinical Meeting. Questions will address perceptions related to APPE completion before the 
ASHP Midyear Clinical Meeting for the four ACPE-required APPEs, the elective APPEs 
considered desirable in the previous question, and the elective APPEs considered necessary in 
the previous question. Please rate the desirability and the necessity of the timing of APPE 
completion before the ASHP Midyear Clinical Meeting of the following APPEs as it relates to 
selecting candidates for on-site interviews for the PGY1 <Residency Type> residency program 
that you serve as RPD. (table with two scales) 

• Desirability: attractive, advisable, advantageous 
• Necessity: required, needed 

 
Scale 1: Highly Undesirable, Undesirable, Neutral, Desirable, Highly Desirable 
Scale 2: Highly Unnecessary, Unnecessary, Neutral, Necessary, Highly Necessary 
 
Community Pharmacy APPE  
Hospital/Health System Pharmacy APPE  
Inpatient General Medicine Patient Care APPE  
Ambulatory Patient Care APPE  
Elective APPE(s) you considered desirable in the previous question  
Elective APPE(s) you considered necessary in the previous question 
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Section 6: APPE Preceptor References  
 
12. APPE Preceptor References: 
The following questions relate to the use of APPE preceptors as letter of recommendation 
sources. Questions will address the number of letters from APPE preceptors, affiliations of the 
APPE preceptors serving as references, and personal connections with the APPE preceptors 
serving as references. Please rate the desirability and the necessity of APPE preceptors as 
reference sources as it relates to selecting candidates for on-site interviews for the PGY1 
<Residency Type> residency program that you serve as RPD. (table with two scales) 

• Desirability: attractive, advisable, advantageous 
• Necessity: required, needed 

 
Scale 1: Highly Undesirable, Undesirable, Neutral, Desirable, Highly Desirable 
Scale 2: Highly Unnecessary, Unnecessary, Neutral, Necessary, Highly Necessary 
 
Only one APPE preceptor reference source 
Two APPE preceptor reference sources 
All references from APPE preceptors  
APPE preceptor reference from a college/school of pharmacy faculty 
APPE preceptor reference from a residency preceptor 
APPE preceptor reference from a preceptor at your APPE site 
APPE preceptor reference from an organization similar to your residency’s organization 
APPE preceptor reference personally known to you 
APPE preceptor reference from a former program resident 
 
Section 7: Influence by Category 
 
13. Influence by Category: 
Please rank the following factors related to their overall influence on selecting candidates for on-
site interviews for the PGY1 <Residency Type> residency program that you serve as RPD by 
dragging and dropping each factor to the appropriate rank (1 = most influential, 5 = least 
influential). (drop and drag ranking question) 
 
APPE Location (APPE organization type) 
APPE Structure (longitudinal, inpatient and outpatient mix, grading) 
APPE Elective Types (non-ACPE required APPEs) 
APPE Timing (APPEs completed prior to Midyear)  
APPE Preceptor References (number from preceptors, affiliations, personal connections) 
 
Section 8: Summary 
 
14. (ONLY IF QUESTION 7 RESPONSE WAS “PGY1 PHARMACY (INCLUDES ANY 
FOCUS EXCEPT AMBULATORY CARE)” OR “BOTH OF THE ABOVE”) If the PGY1 
Pharmacy program that you serve as RPD involves a focus area(s) other than ambulatory care 
that may have influenced these answers, please list the focus area(s) below. (open text question) 
 



 203 

15. Please add any comments you wish to share related to the influence of these or any other 
APPE-related factors upon the selection of PGY1 <Residency Type> residency candidates for 
on-site interviews.  (open text question)   
 
16. Please enter your email address if you are interested in being placed in the drawing for one of 
four $50 gift cards.  (open text)  
 
Thank you for your participation in this survey. It is greatly appreciated.  If you have any 
questions or comments related to this survey, please contact me at cheryl.clarke@drake.edu.  
 
  



 204 

Appendix E 

Template of Social Media Postings 

Hello Pharmacy Friends! My dissertation research is underway!  I am doing a survey of PGY1 
Residency Program Directors about the influence of APPEs.  If you are a PGY1 RPD, please 
support my research by completing the survey. If you know any PGY1 RPDs, please encourage 
their participation!  If you are expecting a survey but it is not in your Inbox, please check your 
spam folder!  Thanks for supporting this dissertation research!   
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Appendix F 
 

Template of Professional Listserv Postings 
 

Hello All!  I am writing to encourage participation in my dissertation research, which is a survey 
of PGY1 Residency Program Directors about the influence of APPEs on the residency 
recruitment process. If you are a PGY1 RPD, please support my research by completing the 
survey.  If you know a PGY1 RPD, please encourage their participation.  If you are expecting a 
survey but it is not in your Inbox, please check your spam folder!  Thanks to all for supporting 
this dissertation research!  It is sincerely appreciated!  
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Appendix G 
 

Template of Personal Communications 
 

Hi <Name>,    
 
I hope you are doing well! I wanted to touch base with you about my dissertation research, which 
is a survey of PGY1 Residency Program Directors about the influence of APPEs on the 
residency recruitment process. Hopefully, you have already completed the survey! If not, please 
do so soon! 
 
In addition to your own participation, may I ask you to reach out to your colleagues to encourage 
their participation? We will all learn more from this research if the response rate is higher. Your 
leadership, particularly with <specific group> pharmacists, can significantly influence the 
response rate. When communicating with your colleagues, it may be helpful to know the survey 
was sent on DATE, and if the survey is not in their Inbox, it may be in the spam folder.  
 
Thanks <Name>! I sincerely appreciate your support with my dissertation research. Please let 
me know if you have any questions or concerns.  
 
Cheryl  
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Appendix H 
 

Tables for Normality for ANOVA Variables 
 

Table H1 

Assessment of Normality of Desirability and Necessity of APPE Location Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 

Desirability     
  Federal government hospital/health system .724 .127 .061 .254 
  University-based hospital/health system -.092 .127 -.590 .254 
  Community/public teaching hospital/health system  .259 .127 -.844 .254 
  Community/public non-teaching hospital/health system .504 .127 -.109 .254 
  Private teaching hospital/health system .541 .127 -.454 .254 
  Private non-teaching hospital/health system .517 .128 .862 .255 
  Independent community pharmacy .378 .128 1.386 .255 
  Chain community pharmacy .134 .129 1.613 .256 
  Managed care organization .259 .128 2.545 .255 
  Health plan .284 .128 3.590 .255 
  Pharmacy benefit management organization .119 .128 2.859 .255 
  Pharmaceutical industry site -.796 .128 4.720 .255 
  International site -.363 .129 4.669 .257 
  APPE location with a residency program .246 .128 -.904 .254 
  Participant’s residency site -.078 .127 -.550 .253 
Necessity     
  Federal government hospital/health system -.154 .130 1.197 .260 
  University-based hospital/health system .197 .130 .611 .260 
  Community/public teaching hospital/health system  .072 .130 .490 .260 
  Community/public non-teaching hospital/health system .065 .130 1.193 .260 
  Private teaching hospital/health system -.134 .131 1.130 .261 
  Private non-teaching hospital/health system -.225 .132 1.278 .263 
  Independent community pharmacy -.269 .131 .538 .261 
  Chain community pharmacy .053 .133 .364 .265 
  Managed care organization -.244 .131 .635 .262 
  Health plan -.357 .131 .341 .261 
  Pharmacy benefit management organization -.556 .131 .034 .261 
  Pharmaceutical industry site -.441 .131 -.511 .261 
  International site -.576 .131 -.809 .262 
  APPE location with a residency program .371 .132 .876 .263 
  Participant’s residency site .144 .131 1.499 .261 
Note: APPE = advanced pharmacy practice experience. 
 
Table H2 

Assessment of Normality of Desirability and Necessity of APPE Structure Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 

Desirability     
  Longitudinal APPEs        
    Participant’s residency site -.035 .130 .221 .259 
    Any residency site .326 .131 -.001 .261 
    Non-residency site .677 .131 1.979 .261 
 
 



 208 

Table H2 (continued) 

Assessment of Normality of Desirability and Necessity of APPE Structure Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 
  APPE Elective Mix     
    Balanced inpatient and outpatient .039 .131 -.173 .261 
    More inpatient than outpatient -.359 .131 -.338 .261 
    More outpatient than inpatient .144 .130 -.051 .260 
  APPE Grading Structure     
    Letter grade for each APPE .205 .131 -.293 .261 
    One letter grade for all APPEs -.610 .131 -.102 .261 
    Pass/Fail grading -.031 .131 .192 .261 
    Honors or similar designation -.273 .131 .931 .261 
Necessity     
  Longitudinal APPEs     
    Participant’s residency site -.126 .133 1.457 .266 
    Any residency site -.027 .133 1.164 .265 
    Non-residency site -.834 .134 .694 .266 
  APPE Elective Mix     
    Balanced inpatient and outpatient .027 .134 .088 .267 
    More inpatient than outpatient .057 .133 .153 .266 
    More outpatient than inpatient -.252 .134 -.162 .266 
  APPE Grading Structure     
    Letter grade for each APPE .187 .133 .402 .266 
    One letter grade for all APPEs -.739 .134 -.509 .268 
    Pass/Fail grading -.297 .134 .479 .266 
    Honors or similar designation -.378 .134 1.288 .267 
Note: APPE = advanced pharmacy practice experience. 
 
Table H3 
 
Assessment of Normality of Desirability of APPE Elective Type Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 

Academia/Teaching .269 .133 -.313 .265 
Anticoagulation .219 .133 -.580 .265 
Cardiology .201 .133 -.646 .266 
Corporate pharmacy management .053 .133 2.244 .266 
Critical care -.250 .133 -.291 .265 
Diabetes/Endocrinology .210 .133 -.747 .265 
Drug information .194 .133 -.530 .265 
Emergency medicine .250 .133 -.450 .265 
Geriatrics .003 .133 .405 .265 
HIV/AIDS 1.052 .134 .408 .267 
Hospital/Health system pharmacy administration .222 .133 .107 .265 
Infectious disease .059 .133 -.826 .265 
Long term care .618 .134 1.844 .267 
Managed care  .613 .133 2.290 .266 
Medication therapy management .363 .133 -.768 .265 
Nephrology .477 .133 -.394 .266 
Neurology .287 .133 .294 .266 
Nuclear Pharmacy -.871 .134 3.868 .266 
Nutrition .534 .134 -.117 .266 
Oncology .565 .133 -.272 .265 
Pain management/Palliative care .372 .133 -.593 .265 
Pediatrics .229 .133 .851 .265 
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Table H3 (continued) 
 
Assessment of Normality of Desirability of APPE Elective Type Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 
Pharmaceutical compounding -.041 .133 2.862 .266 
Pharmaceutical industry -.664 .133 2.852 .266 
Pharmacy informatics .402 .133 .814 .265 
Poison control/Toxicology .467 .133 1.900 .266 
Psychiatry/Mental health .561 .133 -.163 .266 
Public Health .628 .133 .766 .266 
Pulmonology .714 .133 -.458 .266 
Research .022 .133 .070 .266 
Specialty pharmacy .674 .133 1.597 .265 
Substance abuse/Chemical dependence .293 .133 .956 .265 
Surgery/Trauma .086 .133 .708 .266 
Transitions/Continuity of care .070 .132 -.478 .264 
Transplant pharmacy .371 .133 1.417 .266 
Veterinary Pharmacy  -1.451 .133 2.104 .266 
Note: APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired 
immune deficiency syndrome. 
 

Table H4 

Assessment of Normality of Necessity of APPE Elective Type Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 

Academia/Teaching -.333 .136 1.050 .271 
Anticoagulation .222 .136 1.399 .271 
Cardiology .171 .136 1.403 .272 
Corporate pharmacy management -.228 .136 .757 .272 
Critical care -.045 .136 .543 .271 
Diabetes/Endocrinology .497 .137 1.433 .273 
Drug information .424 .137 1.791 .272 
Emergency medicine -.195 .136 .887 .271 
Geriatrics .020 .137 1.482 .273 
HIV/AIDS -.450 .138 1.676 .274 
Hospital/Health system pharmacy administration .010 .137 1.566 .273 
Infectious disease .385 .137 1.072 .273 
Long term care -.255 .138 .480 .274 
Managed care  -.106 .137 .910 .273 
Medication therapy management .254 .137 .675 .273 
Nephrology -.095 .137 1.720 .273 
Neurology -.100 .137 1.849 .273 
Nuclear Pharmacy -.102 .136 -.327 .272 
Nutrition -.061 .137 1.834 .274 
Oncology .031 .137 2.028 .273 
Pain management/Palliative care .294 .137 2.288 .272 
Pediatrics .055 .136 1.329 .271 
Pharmaceutical compounding -.152 .136 .987 .272 
Pharmaceutical industry -.159 .136 .151 .271 
Pharmacy informatics -.050 .137 1.802 .272 
Poison control/Toxicology .008 .137 1.379 .273 
Psychiatry/Mental health .088 .136 1.704 .271 
Public Health -.645 .136 1.190 .271 
Pulmonology -.380 .136 1.534 .271 
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Table H4 (continued) 

Assessment of Normality of Necessity of APPE Elective Type Variables 
Variables Skew SE of Skew Kurtosis SE of Kurtosis 
Research .097 .137 1.233 .272 
Specialty pharmacy -.275 .136 1.313 .271 
Substance abuse/Chemical dependence -.547 .136 1.163 .272 
Surgery/Trauma -.740 .137 1.210 .272 
Transitions/Continuity of care .282 .136 1.568 .271 
Transplant pharmacy -.583 .136 .329 .271 
Veterinary Pharmacy  -.227 .136 -1.313 .271 
Note: APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired 
immune deficiency syndrome. 
 

Table H5 

Assessment of Normality of Desirability and Necessity of APPE Timing Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 

Desirability before Midyear Clinical Meeting     
  Community Pharmacy APPE .280 .134 1.517 .266 
  Hospital/Health System Pharmacy APPE  -.019 .134 -.151 .267 
  Inpatient General Medicine Patient Care APPE -.095 .134 -.649 .266 
  Ambulatory Patient Care APPE .203 .133 -.160 .266 
  Elective APPEs considered desirable .125 .133 -.649 .265 
  Elective APPEs considered necessary .276 .134 -.756 .266 
Necessity before ASHP Midyear Clinical Meeting     
  Community Pharmacy APPE .298 .137 .558 .272 
  Hospital/Health System Pharmacy APPE  .227 .137 -.229 .272 
  Inpatient General Medicine Patient Care APPE .095 .137 -.359 .273 
  Ambulatory Patient Care APPE .365 .137 .519 .273 
  Elective APPEs considered desirable .395 .137 .847 .273 
  Elective APPEs considered necessary .426 .136 .309 .272 
Note: APPE = advanced pharmacy practice experience, ASHP = American Society of Health-System Pharmacists. 

Table H6 

Assessment of Normality of Desirability and Necessity of APPE Preceptor Reference Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 

Desirability     
  Number of APPE Preceptor References     
    Only one APPE preceptor .005 .134 -.486 .268 
    Two APPE preceptors -.418 .134 .322 .268 
    All APPE preceptors -.084 .134 -.753 .268 
  APPE Preceptor Reference Sources     
    College or school of pharmacy faculty preceptor -.151 .134 -.119 .268 
    Residency preceptor -.341 .134 -.123 .268 
    Organization similar to participant’s organization -.230 .134 -.439 .268 
    Personally known to participant -.336 .134 -.429 .267 
    Alumni of participant’s residency -.437 .134 -.218 .267 
Necessity     
  Number of APPE Preceptor References     
    Only one APPE preceptor -.061 .137 -.168 .273 
    Two APPE preceptors .059 .137 .228 .273 
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Table H6 (continued) 

Assessment of Normality of Desirability and Necessity of APPE Preceptor Reference Variables  
Variables Skew SE of Skew Kurtosis SE of Kurtosis 
    All APPE preceptors .125 .138 .596 .274 
  APPE Preceptor Reference Sources     
    College or school of pharmacy faculty preceptor .226 .137 1.086 .273 
    Residency preceptor .137 .137 1.002 .273 
    Organization similar to participant’s organization .331 .137 1.581 .273 
    Personally known to participant -.239 .137 1.753 .273 
    Alumni of participant’s residency -.149 .137 1.938 .274 
Note: APPE = advanced pharmacy practice experience. 
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Appendix I 

Descriptive Statistics: PGY1 Pharmacy Respondents 
 
Table I1 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Pharmacy 
Variables n % 

Number of Residency Positions (n = 236)     
  1 position 23 9.7 
  2 positions 
  3 positions 
  4 positions 
  5 positions 
  6 positions 
  7 positions 
  8 positions 
  9 positions 
  10 or more positions 

108 
25 
32 
11 

9 
9 
7 
3 
9 

45.8 
10.6 
13.6 

4.7 
3.8 
3.8 
3.0 
1.3 
3.8 

Number of Annual Applications (n = 232)   
  1-50 applications 140 60.3 
  51-100 applications 67 28.9 
  101-150 applications  13 5.6 
  151-200 applications 7 3.0 
  201-250 applications 3 1.3 
  251-300 applications 2 0.9 
  301 or more applications 0 0.0 
Number of Annual On-site Interviews (n = 236)   
  1-10 interviews 48 20.3 
  11-20 interviews 105 44.5 
  21-30 interviews 53 22.5 
  31-40 interviews 15 6.4 
  41-50 interviews 8 3.4 
  51 or more interviews 7 3.0 
Years of ASHP Accreditation (n = 235)   
  Not accredited 29 12.3 
  1-3 years 33 14.0 
  4-6 years 34 14.5 
  7-10 years 32 13.6 
  11 or more years 107 45.5 
Description of Institution or Organization (n = 236)   
  Federal government hospital/health system 26 11.0 
  University-based hospital/health system 40 16.9 
  Community/public teaching hospital/health system 86 36.4 
  Community/public non-teaching hospital/health system 55 23.3 
  Private teaching hospital/health system 12 5.1 
  Private non-teaching hospital/health system 11 4.7 
  Independent community pharmacy  0 0.0 
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Table I1 (continued) 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Pharmacy 
Variables n % 
  Chain community pharmacy  0 0.0 
  Managed care organization 1 0.4 
  Health plan 0 0.0 
  Pharmacy benefit management organization 0 0.0 
  Other 5 2.1 
Geographic Region* (n = 233)   
  Northeast 39 16.7 
  Midwest 79 33.9 
  South 66 28.3 
  West 49 21.0 
*Recoded from state to region based on US Census classification. 
Note. ASHP = American Society of Health-System Pharmacists, PGY1 = postgraduate year one. 
 
Table I2 

Descriptive Statistics for APPE Location Variables Measured by Desirability: PGY1 Pharmacy 
Variables n Min    Max Mean  SD Mode 

Federal government hospital/health system 234 1 5 3.48 .701 3 
University-based hospital/health system 233 1 5 4.06 .729 4 
Community/public teaching hospital/health system  233 3 5 3.94 .657 4 
Community/public non-teaching hospital/health 
system 

232 2 5 3.56 .731 3 

Private teaching hospital/health system 231 2 5 3.64 .630 4 
Private non-teaching hospital/health system 229 1 5 3.38 .676 3 
Independent community pharmacy 228 1 5 2.99 .567 3 
Chain community pharmacy 228 1 4 2.83 .585 3 
Managed care organization 229 1 5 3.04 .541 3 
Health plan 229 1 5 2.96 .507 3 
Pharmacy benefit management organization 229 1 5 3.01 .530 3 
Pharmaceutical industry site 229 1 4 2.90 .495 3 
International site 226 1 5 2.98 .537 3 
APPE location with a residency program 230 2 5 3.83 .711 4 
Participant’s residency site 232 1 5 3.85 .772 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
Table I3 

Descriptive Statistics for APPE Location Variables Measured by Necessity: PGY1 Pharmacy 
Variables n Min Max Mean SD Mode 
Federal government hospital/health system 224 1 5 2.79 .774 3 
University-based hospital/health system 225 1 5 3.21 .783 3 
Community/public teaching hospital/health system  225 1 5 3.22 .751 3 
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Table I3 (continued) 

Descriptive Statistics for APPE Location Variables Measured by Necessity: PGY1 Pharmacy 
Variables n Min Max Mean SD Mode 
Community/public non-teaching hospital/health 
system 

224 1 5 3.07 .676 3 

Private teaching hospital/health system 224 1 5 3.04 .645 3 
Private non-teaching hospital/health system 219 1 5 2.95 .669 3 
Independent community pharmacy 224 1 4 2.52 .727 3 
Chain community pharmacy 216 1 4 2.41 .760 3 
Managed care organization 222 1 5 2.49 .760 3 
Health plan 224 1 5 2.41 .752 3 
Pharmacy benefit management organization 224 1 4 2.42 .747 3 
Pharmaceutical industry site 224 1 4 2.33 .773 3 
International site 221 1 4 2.36 .748 3 
APPE location with a residency program 222 1 5 3.00 .749 3 
Participant’s residency site 224 1 5 2.80 .694 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table I4 

Descriptive Statistics for APPE Structure Variables Measured by Desirability: PGY1 Pharmacy 
Variables n Min   Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 221 1 5 3.64 .772 4 
  Any residency site 218 2 5 3.61 .685 3 
  Non-residency site 218 2 5 3.23 .539 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 219 2 5 3.55 .724 3 
  More inpatient than outpatient 219 2 5 4.05 .782 4 
  More outpatient than inpatient 220 1 4 2.39 .748 2 
APPE Grading Structure       
  Letter grade for each APPE 219 2 5 3.64 .768 3 
  One letter grade for all APPEs 220 1 5 2.55 .795 3 
  Pass/Fail grading 220 1 5 2.61 .907 3 
  Honors or similar designation 219 1 5 3.47 .780 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table I5 

Descriptive Statistics for APPE Structure Variables Measured by Necessity: PGY1 Pharmacy 
Variables n Min   Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 213 1 5 2.73 .665 3 
  Any residency site 213 1 5 2.77 .619 3 
  Non-residency site 210 1 4 2.70 .561 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 211 1 5 3.12 .700 3 
  More inpatient than outpatient 212 1 5 3.41 .806 3 
  More outpatient than inpatient 211 1 4 2.35 .749 3 
APPE Grading Structure       
  Letter grade for each APPE 210 1 5 3.12 .836 3 
  One letter grade for all APPEs 208 1 4 2.47 .810 3 
  Pass/Fail grading 211 1 5 2.65 .851 3 
  Honors or similar designation 210 1 5 2.90 .711 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table I6 

Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Pharmacy 
Variables n Min Max Mean SD Mode 
Academia/Teaching 211 2 5 3.47 .612 3 
Anticoagulation 210 3 5 3.75 .623 4 
Cardiology 210 3 5 3.88 .642 4 
Corporate pharmacy management 210 1 5 2.99 .599 3 
Critical care 212 3 5 4.18 .688 4 
Diabetes/Endocrinology 211 3 5 3.73 .633 4 
Drug information 211 2 5 3.69 .658 4 
Emergency medicine 211 2 5 3.83 .690 4 
Geriatrics 209 1 5 3.57 .669 4 
HIV/AIDS 208 3 5 3.30 .491 3 
Hospital/Health system pharmacy administration 210 1 5 3.47 .643 3 
Infectious disease 211 3 5 4.11 .664 4 
Long term care 207 1 5 3.12 .545 3 
Managed care  209 1 5 3.02 .514 3 
Medication therapy management 211 3 5 3.56 .586 3 
Nephrology 210 3 5 3.53 .572 3 
Neurology 210 2 5 3.49 .581 3 
Nuclear Pharmacy 210 1 5 2.88 .587 3 
Nutrition 209 2 5 3.54 .612 3 
Oncology 210 2 5 3.59 .629 3 
Pain management/Palliative care 212 3 5 3.64 .619 4 
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Table I6 (continued) 

Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Pharmacy 
Variables n Min Max Mean SD Mode 
Pediatrics 211 1 5 3.45 .750 3 
Pharmaceutical compounding 209 1 5 3.05 .678 3 
Pharmaceutical industry 210 1 5 2.82 .643 3 
Pharmacy informatics 210 1 5 3.40 .635 3 
Poison control/Toxicology 210 1 5 3.31 .592 3 
Psychiatry/Mental health 211 2 5 3.45 .625 3 
Public Health 210 1 5 3.22 .498 3 
Pulmonology 210 3 5 3.56 .602 3 
Research 208 1 5 3.75 .699 4 
Specialty pharmacy 211 1 4 3.09 .464 3 
Substance abuse/Chemical dependence 212 1 5 3.29 .600 3 
Surgery/Trauma 211 3 5 3.59 .589 4 
Transitions/Continuity of care 212 2 5 3.78 .626 4 
Transplant pharmacy 209 1 5 3.33 .554 3 
Veterinary pharmacy 210 1 4 2.75 .609 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table I7 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Pharmacy 
Variables n Min Max Mean SD Mode 
Academia/Teaching 206 1 5 2.77 .634 3 
Anticoagulation 206 1 5 3.02 .691 3 
Cardiology 205 1 5 3.02 .667 3 
Corporate pharmacy management 203 1 5 2.45 .745 3 
Critical care 205 1 5 3.17 .738 3 
Diabetes/Endocrinology 202 1 5 2.98 .654 3 
Drug information 204 1 5 2.95 .693 3 
Emergency medicine 205 1 5 2.93 .582 3 
Geriatrics 204 1 5 2.82 .686 3 
HIV/AIDS 202 1 5 2.74 .569 3 
Hospital/Health system pharmacy administration 204 1 5 2.78 .630 3 
Infectious disease 203 1 5 3.22 .728 3 
Long term care 199 1 5 2.58 .638 3 
Managed care  203 1 5 2.54 .698 3 
Medication therapy management 203 1 5 2.95 .719 3 
Nephrology 203 1 5 2.92 .624 3 
Neurology 202 1 5 2.87 .612 3 
Nuclear Pharmacy 204 1 5 2.26 .805 3 
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Table I7 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Pharmacy 
Variables n Min Max Mean SD Mode 
Nutrition 200 1 5 2.86 .645 3 
Oncology 201 1 5 2.92 .669 3 
Pain management/Palliative care 203 1 5 2.93 .664 3 
Pediatrics 204 1 5 2.81 .862 3 
Pharmaceutical compounding 204 1 5 2.55 .764 3 
Pharmaceutical industry 205 1 5 2.33 .803 3 
Pharmacy informatics 204 1 5 2.75 .687 3 
Poison control/Toxicology 202 1 5 2.72 .634 3 
Psychiatry/Mental health 204 1 5 2.86 .636 3 
Public health 205 1 5 2.63 .641 3 
Pulmonology 205 1 5 2.89 .579 3 
Research 204 1 5 2.99 .662 3 
Specialty pharmacy 205 1 4 2.62 .620 3 
Substance abuse/Chemical dependence 204 1 4 2.70 .624 3 
Surgery/Trauma 203 1 4 2.88 .550 3 
Transitions/Continuity of care 205 1 5 3.06 .647 3 
Transplant pharmacy 205 1 4 2.65 .651 3 
Veterinary pharmacy 204 1 4 2.13 .852 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table I8 

Descriptive Statistics for APPE Timing Variables Measured by Desirability: PGY1 Pharmacy 
Variables n Min Max Mean SD  Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 209 1 5 2.88 .588 3 
  Hospital/Health System Pharmacy APPE  206 1 5 3.88 .778 4 
  Inpatient General Medicine Patient Care APPE 208 3 5 4.14 .732 4 
  Ambulatory Patient Care APPE 209 1 5 3.44 .685 3 
  Elective APPEs considered desirable 210 2 5 3.81 .691 4 
  Elective APPEs considered necessary 208 2 5 3.69 .750 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table I9 

Descriptive Statistics for APPE Timing Variables Measured by Necessity: PGY1 Pharmacy 
Variables n Min Max Mean SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 204 1 5 2.53 .809 3 
  Hospital/Health System Pharmacy APPE  205 1 5 3.37 .918 3 
  Inpatient General Medicine Patient Care APPE 205 1 5 3.55 .920 3 
  Ambulatory Patient Care APPE 204 1 5 2.95 .693 3 
  Elective APPEs considered desirable 203 1 5 3.13 .747 3 
  Elective APPEs considered necessary 205 1 5 3.19 .778 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table I10 

Descriptive Statistics for APPE Preceptor References Measured by Desirability: PGY1 Pharmacy 
Variables n Min   Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 207 1 5 3.02 1.077 3 
  Two APPE preceptors 208 1 5 3.95 .818 4 
  All APPE preceptors 206 1 5 3.41 1.134 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 207 2 5 3.59 .750 4 
  Residency preceptor 207 3 5 4.06 .755 4 
  Organization similar to participant’s organization 207 2 5 3.93 .750 4 
  Personally known to participant 207 1 5 4.10 .788 4 
  Alumni of participant’s residency 207 1 5 4.11 .806 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
Table I11 

Descriptive Statistics for APPE Preceptor References Measured by Necessity: PGY1 Pharmacy 
Variables n Min    Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 202 1 5 3.29 1.087 3 
  Two APPE preceptors 203 1 5 3.43 .856 3 
  All APPE preceptors 200 1 5 2.86 .888 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 203 1 5 2.98 .663 3 
  Residency preceptor 204 1 5 3.02 .631 3 
  Organization similar to participant’s organization 203 1 5 2.98 .652 3 
  Personally known to participant 204 1 5 2.81 .672 3 
  Alumni of participant’s residency 201 1 5 2.75 .721 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
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Appendix J 
 

Descriptive Statistics: PGY1 Pharmacy with an Ambulatory Care Focus Respondents 
 
Table J1 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Pharmacy with an 
Ambulatory Care Focus  
Variables n % 

Number of Residency Positions (n = 53)     
  1 position 13 24.5 
  2 positions 
  3 positions 
  4 positions 
  5 positions 
  6 positions 
  7 positions 
  8 positions 
  9 positions 
  10 or more positions 

21 
6 
6 
1 
1 
3 
1 
1 
0 

39.6 
11.3 
11.3 

1.9 
1.9 
5.7 
1.9 
1.9 
0.0 

Number of Annual Applications (n = 53)   
  1-50 applications 37 69.8 
  51-100 applications 11 20.8 
  101-150 applications  4 7.5 
  151-200 applications 1 1.9 
  201-250 applications 0 0.0 
  251-300 applications 0 0.0 
  301 or more applications 0 0.0 
Number of Annual On-site Interviews (n = 53)   
  1-10 interviews 16 30.2 
  11-20 interviews 27 50.9 
  21-30 interviews 5 9.4 
  31-40 interviews 2 3.8 
  41-50 interviews 2 3.8 
  51 or more interviews 1 1.9 
Years of ASHP Accreditation (n = 53)   
  Not accredited 4 7.5 
  1-3 years 7 13.2 
  4-6 years 6 11.3 
  7-10 years 17 32.1 
  11 or more years 19 35.8 
Description of Institution or Organization (n = 53)   
  Federal government hospital/health system 22 41.5 
  University-based hospital/health system 7 13.2 
  Community/public teaching hospital/health system 9 17.0 
  Community/public non-teaching hospital/health system 4 7.5 
  Private teaching hospital/health system 2 3.8 
  Private non-teaching hospital/health system 0 0.0 
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Table J1 (continued) 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Pharmacy with an 
Ambulatory Care Focus  
Variables n % 
  Independent community pharmacy  1 1.9 
  Chain community pharmacy  0 0.0 
  Managed care organization 0 0.0 
  Health plan 1 1.9 
  Pharmacy benefit management organization 0 0.0 
  Other 7 13.2 
Geographic Region* (n = 52)   
  Northeast 6 11.5 
  Midwest 18 34.6 
  South 11 21.2 
  West 17 32.7 
*Recoded from state to region based on US Census classification. 
Note. ASHP = American Society of Health-System Pharmacists, PGY1 = postgraduate year one. 
 
Table J2 

Descriptive Statistics for APPE Location Variables Measured by Desirability: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables     n Min     Max Mean SD Mode 

Federal government hospital/health system 50 3 5 3.86 .783 3,4 
University-based hospital/health system 50 3 5 3.86 .700 4 
Community/public teaching hospital/health system  50 3 5 3.70 .614 4 
Community/public non-teaching hospital/health 
system 

50 2 5 3.30 .678 3 

Private teaching hospital/health system 51 2 5 3.47 .578 3 
Private non-teaching hospital/health system 50 2 5 3.20 .606 3 
Independent community pharmacy 50 1 5 3.20 .639 3 
Chain community pharmacy 50 1 5 3.02 .685 3 
Managed care organization 51 2 4 3.14 .491 3 
Health plan 51 2 4 3.02 .424 3 
Pharmacy benefit management organization 51 2 4 3.10 .458 3 
Pharmaceutical industry site 49 1 4 2.92 .534 3 
International site 50 1 5 3.16 .650 3 
APPE location with a residency program 52 3 5 3.71 .800 3 
Participant’s residency site 52 3 5 3.90 .748 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table J3 

Descriptive Statistics for APPE Location Variables Measured by Necessity: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables     n Min Max Mean SD Mode 
Federal government hospital/health system 48 1 4 2.77 .627 3 
University-based hospital/health system 48 1 5 3.00 .684 3 
Community/public teaching hospital/health 
system  

48 1 5 2.94 .697 3 

Community/public non-teaching hospital/health 
system 

48 1 4 2.73 .574 3 

Private teaching hospital/health system 46 1 4 2.83 .608 3 
Private non-teaching hospital/health system 46 1 3 2.72 .502 3 
Independent community pharmacy 47 1 4 2.77 .560 3 
Chain community pharmacy 48 1 5 2.63 .789 3 
Managed care organization 46 1 3 2.57 .544 3 
Health plan 46 1 3 2.54 .585 3 
Pharmacy benefit management organization 47 1 4 2.62 .573 3 
Pharmaceutical industry site 47 1 3 2.40 .712 3 
International site 46 1 4 2.37 .799 3 
APPE location with a residency program 44 1 4 2.86 .734 3 
Participant’s residency site 47 1 4 2.72 .579 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table J4 

Descriptive Statistics for APPE Structure Variables Measured by Desirability: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables n Min Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 50 2 5 3.58 .731 3 
  Any residency site 49 3 5 3.53 .616 3 
  Non-residency site 49 2 4 3.22 .468 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 49 3 5 3.90 .684 4 
  More inpatient than outpatient 48 2 5 3.04 .617 3 
  More outpatient than inpatient 49 2 4 3.31 .508 3 
APPE Grading Structure       
  Letter grade for each APPE 49 1 5 3.47 .915 3 
  One letter grade for all APPEs 48 1 4 2.60 .818 3 
  Pass/Fail grading 48 1 5 2.83 .859 3 
  Honors or similar designation 48 1 5 3.52 .825 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table J5 

Descriptive Statistics for APPE Structure Variables Measured by Necessity: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables   n Min    Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 46 1 5 2.67 .668 3 
  Any residency site 47 1 5 2.68 .663 3 
  Non-residency site 47 1 4 2.64 .568 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 45 2 5 3.20 .726 3 
  More inpatient than outpatient 47 2 5 2.74 .675 3 
  More outpatient than inpatient 47 1 4 2.83 .670 3 
APPE Grading Structure       
  Letter grade for each APPE 47 1 5 3.04 .999 3 
  One letter grade for all APPEs 47 1 3 2.43 .773 3 
  Pass/Fail grading 47 1 5 2.68 .887 3 
  Honors or similar designation 47 1 5 2.81 .876 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
  
Table J6 

Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Pharmacy with 
an Ambulatory Care Focus 
Variables    n Min   Max Mean   SD   Mode 
Academia/Teaching 47 3 5 3.72 .579 4 
Anticoagulation 48 3 5 4.04 .683 4 
Cardiology 47 3 5 3.85 .659 4 
Corporate pharmacy management 46 1 4 2.91 .590 3 
Critical care 46 3 5 3.52 .691 3 
Diabetes/Endocrinology 48 3 5 4.15 .652 4 
Drug information 46 3 5 3.89 .706 4 
Emergency medicine 46 2 5 3.46 .690 3 
Geriatrics 48 3 5 3.94 .727 4 
HIV/AIDS 46 3 5 3.37 .532 3 
Hospital/Health system pharmacy administration 47 2 5 3.32 .594 3 
Infectious disease 47 3 5 3.85 .659 4 
Long term care 46 2 5 3.43 .620 3 
Managed care  47 2 5 3.21 .623 3 
Medication therapy management 48 3 5 4.00 .715 4 
Nephrology 46 3 5 3.57 .583 3,4 
Neurology 46 2 5 3.46 .585 3 
Nuclear Pharmacy 46 1 4 2.85 .556 3 
Nutrition 45 3 5 3.38 .576 3 
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Table J6 (continued) 

Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Pharmacy with 
an Ambulatory Care Focus 
Variables    n Min   Max Mean   SD   Mode 
Oncology 47 3 5 3.45 .619 3 
Pain management/Palliative care 47 3 5 3.72 .615 4 
Pediatrics 46 1 5 3.26 .801 3 
Pharmaceutical compounding 46 2 4 3.02 .447 3 
Pharmaceutical industry 46 1 4 2.85 .666 3 
Pharmacy informatics 47 3 5 3.45 .686 3 
Poison control/Toxicology 46 3 5 3.26 .491 3 
Psychiatry/Mental health 46 3 5 3.67 .668 4 
Public Health 46 2 5 3.63 .741 4 
Pulmonology 47 3 5 3.55 .619 3 
Research 47 3 5 3.66 .635 4 
Specialty pharmacy 47 2 5 3.26 .570 3 
Substance abuse/Chemical dependence 47 2 5 3.55 .686 3 
Surgery/Trauma 45 1 5 3.18 .650 3 
Transitions/Continuity of care 48 3 5 3.96 .683 4 
Transplant pharmacy 46 1 5 3.22 .664 3 
Veterinary pharmacy 46 1 4 2.72 .621 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table J7 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables   n Min    Max Mean SD   Mode 
Academia/Teaching 43 2 4 2.81 .546 3 
Anticoagulation 43 2 5 3.05 .688 3 
Cardiology 43 2 4 2.88 .586 3 
Corporate pharmacy management 44 1 4 2.45 .663 3 
Critical care 44 1 4 2.77 .677 3 
Diabetes/Endocrinology 43 2 5 3.14 .743 3 
Drug information 42 2 5 2.98 .715 3 
Emergency medicine 44 2 4 2.82 .582 3 
Geriatrics 42 2 5 3.07 .778 3 
HIV/AIDS 43 2 4 2.72 .549 3 
Hospital/Health system pharmacy administration 42 2 4 2.71 .554 3 
Infectious disease 42 2 4 2.93 .601 3 
Long term care 43 2 4 2.77 .649 3 
Managed care  42 2 4 2.67 .570 3 
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Table J7 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables   n Min    Max Mean SD   Mode 
Medication therapy management 42 2 5 3.12 .670 3 
Nephrology 43 2 4 2.86 .560 3 
Neurology 43 2 4 2.79 .559 3 
Nuclear Pharmacy 43 1 3 2.16 .721 2 
Nutrition 44 1 4 2.75 .615 3 
Oncology 44 1 4 2.70 .668 3 
Pain management/Palliative care 44 2 4 2.93 .587 3 
Pediatrics 45 1 4 2.60 .720 3 
Pharmaceutical compounding 45 1 4 2.53 .588 3 
Pharmaceutical industry 44 1 4 2.39 .841 3 
Pharmacy informatics 43 1 4 2.74 .621 3 
Poison control/Toxicology 44 2 4 2.80 .594 3 
Psychiatry/Mental health 45 2 4 2.98 .583 3 
Public health 45 2 4 2.82 .535 3 
Pulmonology 44 2 4 2.89 .579 3 
Research 43 1 4 2.86 .639 3 
Specialty pharmacy 44 1 4 2.70 .668 3 
Substance abuse/Chemical dependence 44 2 4 2.89 .579 3 
Surgery/Trauma 45 1 4 2.64 .712 3 
Transitions/Continuity of care 44 2 5 3.07 .695 3 
Transplant pharmacy 45 1 4 2.51 .695 3 
Veterinary pharmacy 45 1 4 2.04 .878 1,3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table J8 

Descriptive Statistics for APPE Timing Variables Measured by Desirability: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables n Min Max Mean SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 46 1 4 3.11 .605 3 
  Hospital/Health System Pharmacy APPE  46 3 5 3.63 .711 3 
  Inpatient General Medicine Patient Care APPE 46 3 5 3.67 .668 4 
  Ambulatory Patient Care APPE 47 3 5 4.06 .791 4 
  Elective APPEs considered desirable 47 3 5 3.72 .682 4 
  Elective APPEs considered necessary 46 3 5 3.67 .701 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table J9 
Descriptive Statistics for APPE Timing Variables Measured by Necessity: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables    n Min    Max Mean SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 43 2 5 2.79 .638 3 
  Hospital/Health System Pharmacy APPE  43 2 5 3.16 .814 3 
  Inpatient General Medicine Patient Care APPE 43 2 5 3.12 .762 3 
  Ambulatory Patient Care APPE 42 2 5 3.21 .842 3 
  Elective APPEs considered desirable 43 2 5 3.02 .672 3 
  Elective APPEs considered necessary 43 2 5 3.02 .672 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
  
Table J10 
Descriptive Statistics for APPE Preceptor References Measured by Desirability: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables    n Min    Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 45 1 5 2.93 1.053 3 
  Two APPE preceptors 45 3 5 3.87 .694 4 
  All APPE preceptors 46 1 5 3.54 1.089 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 46 2 5 3.61 .829 4 
  Residency preceptor 45 3 5 3.87 .786 3,4 
  Organization similar to participant’s organization 46 3 5 3.98 .745 4 
  Personally known to participant 47 2 5 3.91 .803 4 
  Alumni of participant’s residency 47 2 5 3.94 .763 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
Table J11 
Descriptive Statistics for APPE Preceptor References Measured by Necessity: PGY1 Pharmacy with an 
Ambulatory Care Focus 
Variables     n Min    Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 44 1 5 3.14 .905 3 
  Two APPE preceptors 44 2 5 3.36 .838 3 
  All APPE preceptors 44 1 5 2.95 .861 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 44 2 5 2.98 .698 3 
  Residency preceptor 43 2 5 2.95 .688 3 
  Organization similar to participant’s organization 44 2 5 2.93 .695 3 
  Personally known to participant 43 1 4 2.79 .600 3 
  Alumni of participant’s residency 43 1 5 2.84 .652 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
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Appendix K 
 

Descriptive Statistics: PGY1 Community-based Pharmacy Respondents 
 
Table K1 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Community-based 
Pharmacy  
Variables n % 

Number of Residency Positions (n = 47)     
  1 position 21 44.7 
  2 positions 
  3 positions 
  4 positions 
  5 positions 
  6 positions 
  7 positions 
  8 positions 
  9 positions 
  10 or more positions 

13 
5 
4 
3 
1 
0 
0 
0 
0 

27.7 
10.6 

8.5 
6.4 
2.1 
0.0 
0.0 
0.0 
0.0 

Number of Annual Applications (n = 45)   
  1-50 applications 45 100.0 
  51-100 applications 0 0.0 
  101-150 applications  0 0.0 
  151-200 applications 0 0.0 
  201-250 applications 0 0.0 
  251-300 applications 0 0.0 
  301 or more applications 0 0.0 
Number of Annual On-site Interviews (n = 46)   
  1-10 interviews 30 65.2 
  11-20 interviews 14 30.4 
  21-30 interviews 2 4.3 
  31-40 interviews 0 0.0 
  41-50 interviews 0 0.0 
  51 or more interviews 0 0.0 
Years of ASHP Accreditation (n = 46)   
  Not accredited 6 13.0 
  1-3 years 10 21.7 
  4-6 years 12 26.1 
  7-10 years 8 17.4 
  11 or more years 10 21.7 
Description of Institution or Organization (n = 46)   
  Federal government hospital/health system 0 0.0 
  University-based hospital/health system 5 10.9 
  Community/public teaching hospital/health system 5 10.9 
  Community/public non-teaching hospital/health system 1 2.2 
  Private teaching hospital/health system 0 0.0 
  Private non-teaching hospital/health system 1 2.2 
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Table K1 (continued) 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Community-based 
Pharmacy 
Variables n % 

  Independent community pharmacy  6 13.0 
  Chain community pharmacy  13 28.3 
  Managed care organization 1 2.2 
  Health plan 0 0.0 
  Pharmacy benefit management organization 0 0.0 
  Other 14 30.4 
Geographic Region* (n = 46)   
  Northeast 10 21.7 
  Midwest 18 39.1 
  South 11 23.9 
  West 7 15.2 
*Recoded from state to region based on US Census classification. 
Note. ASHP = American Society of Health-System Pharmacists, PGY1 = postgraduate year one. 
 
Table K2 

Descriptive Statistics for APPE Location Variables Measured by Desirability: PGY1 Community-based 
Pharmacy 
Variables    n Min    Max Mean SD  Mode 

Federal government hospital/health system 46 2 5 3.20 .582 3 
University-based hospital/health system 47 3 5 3.47 .620 3 
Community/public teaching hospital/health system  47 3 5 3.47 .654 3 
Community/public non-teaching hospital/health 
system 

47 2 5 3.15 .589 3 

Private teaching hospital/health system 47 3 4 3.19 .398 3 
Private non-teaching hospital/health system 47 2 4 3.06 .385 3 
Independent community pharmacy 47 2 5 4.17 .842 4,5 
Chain community pharmacy 46 1 5 4.15 .894 4 
Managed care organization 46 1 5 3.37 .741 3 
Health plan 46 1 5 3.22 .696 3 
Pharmacy benefit management organization 46 2 5 3.33 .668 3 
Pharmaceutical industry site 46 1 5 2.89 .737 3 
International site 43 1 5 2.98 .707 3 
APPE location with a residency program 46 2 5 3.89 .706 4 
Participant’s residency site 46 2 5 4.15 .759 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table K3 

Descriptive Statistics for APPE Location Variables Measured by Necessity: PGY1 Community-based 
Pharmacy 
Variables n Min Max Mean SD Mode 
Federal government hospital/health system 43 1 3 2.47 .667 3 
University-based hospital/health system 42 1 4 2.64 .656 3 
Community/public teaching hospital/health system  42 1 4 2.74 .734 3 
Community/public non-teaching hospital/health 
system 

42 1 4 2.64 .692 3 

Private teaching hospital/health system 42 1 4 2.62 .661 3 
Private non-teaching hospital/health system 42 1 3 2.57 .630 3 
Independent community pharmacy 40 1 5 3.45 .846 3 
Chain community pharmacy 41 1 5 3.68 .986 3 
Managed care organization 41 1 4 2.59 .741 3 
Health plan 41 1 4 2.51 .746 3 
Pharmacy benefit management organization 40 1 4 2.63 .667 3 
Pharmaceutical industry site 40 1 5 2.35 .864 3 
International site 41 1 3 2.29 .782 3 
APPE location with a residency program 40 1 5 2.98 .733 3 
Participant’s residency site 41 1 5 2.83 .704 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table K4 

Descriptive Statistics for APPE Structure Variables Measured by Desirability: PGY1 Community-based 
Pharmacy 
Variables    n Min Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 43 1 5 3.63 .874 3 
  Any residency site 43 1 5 3.40 .728 3 
  Non-residency site 43 1 4 3.05 .532 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 43 1 5 3.72 .826 4 
  More inpatient than outpatient 43 1 4 2.28 .766 2 
  More outpatient than inpatient 43 2 5 3.91 .840 4 
APPE Grading Structure       
  Letter grade for each APPE 42 2 5 3.76 .821 3 
  One letter grade for all APPEs 41 1 3 2.46 .711 3 
  Pass/Fail grading 43 1 5 2.53 .882 3 
  Honors or similar designation 43 1 5 3.40 .903 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table K5 

Descriptive Statistics for APPE Structure Variables Measured by Necessity: PGY1 Community-based 
Pharmacy 
Variables     n Min     Max Mean SD   Mode 
Longitudinal APPEs       
  Participant’s residency site 40 1 4 2.68 .656 3 
  Any residency site 40 1 4 2.68 .694 3 
  Non-residency site 40 1 3 2.58 .636 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 40 1 5 3.33 .797 3,4 
  More inpatient than outpatient 40 1 4 2.38 .740 3 
  More outpatient than inpatient 40 2 5 3.30 .687 3 
APPE Grading Structure       
  Letter grade for each APPE 41 1 4 3.07 .721 3 
  One letter grade for all APPEs 40 1 4 2.60 .810 3 
  Pass/Fail grading 40 1 5 2.78 .891 3 
  Honors or similar designation 40 1 4 2.73 .716 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table K6 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Community-
based Pharmacy 
Variables    n Min     Max Mean     SD   Mode 
Academia/Teaching 43 2 5 3.70 .708 4 
Anticoagulation 43 2 5 3.56 .629 4 
Cardiology 42 3 4 3.45 .504 3 
Corporate pharmacy management 43 2 5 3.58 .698 3 
Critical care 43 1 4 2.81 .627 3 
Diabetes/Endocrinology 43 3 5 4.16 .652 4 
Drug information 43 3 5 3.74 .693 4 
Emergency medicine 43 2 4 2.84 .485 3 
Geriatrics 43 3 5 3.74 .693 4 
HIV/AIDS 42 2 5 3.48 .773 3 
Hospital/Health system pharmacy administration 43 2 4 2.88 .625 3 
Infectious disease 43 2 5 3.33 .566 3 
Long term care 42 2 5 3.21 .682 3 
Managed care  43 2 5 3.28 .701 3 
Medication therapy management 43 3 5 4.33 .680 4,5 
Nephrology 43 2 4 3.02 .408 3 
Neurology 43 1 4 3.09 .570 3 
Nuclear Pharmacy 43 1 3 2.65 .613 3 
Nutrition 43 2 5 3.28 .766 3 
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Table K6 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Community-
based Pharmacy 
Variables    n Min     Max Mean     SD   Mode 
Oncology 43 2 5 3.23 .782 3 
Pain management/Palliative care 43 2 5 3.44 .590 3 
Pediatrics 43 2 5 3.23 .611 3 
Pharmaceutical compounding 43 2 5 3.26 .658 3 
Pharmaceutical industry 43 1 4 2.81 .588 3 
Pharmacy informatics 43 2 4 3.23 .527 3 
Poison control/Toxicology 43 2 4 3.02 .408 3 
Psychiatry/Mental health 42 2 5 3.40 .701 3 
Public Health 43 2 5 3.65 .752 3 
Pulmonology 42 3 5 3.26 .497 3 
Research 43 3 5 3.79 .638 4 
Specialty pharmacy 43 3 5 3.88 .731 4 
Substance abuse/Chemical dependence 43 2 5 3.42 .698 3 
Surgery/Trauma 43 1 4 2.86 .467 3 
Transitions/Continuity of care 43 3 5 4.19 .627 4 
Transplant pharmacy 43 2 5 3.19 .664 3 
Veterinary pharmacy 43 1 4 2.81 .627 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table K7 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Community-based 
Pharmacy 
Variables    n Min    Max Mean SD Mode 
Academia/Teaching 39 2 4 2.90 .447 3 
Anticoagulation 39 1 3 2.67 .530 3 
Cardiology 39 1 3 2.74 .498 3 
Corporate pharmacy management 40 1 4 2.83 .501 3 
Critical care 39 1 3 2.36 .743 3 
Diabetes/Endocrinology 39 2 4 3.05 .560 3 
Drug information 40 1 4 2.85 .580 3 
Emergency medicine 39 1 3 2.46 .643 3 
Geriatrics 39 2 4 2.87 .469 3 
HIV/AIDS 38 1 5 2.66 .815 3 
Hospital/Health system pharmacy administration 40 1 3 2.38 .705 3 
Infectious disease 40 1 4 2.75 .670 3 
Long term care 40 1 4 2.73 .554 3 
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Table K7 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Community-based 
Pharmacy 
Variables    n Min    Max Mean SD Mode 
Managed care  40 1 4 2.78 .577 3 
Medication therapy management 40 2 5 3.40 .778 3 
Nephrology 40 1 3 2.63 .586 3 
Neurology 40 1 3 2.65 .580 3 
Nuclear Pharmacy 40 1 3 2.28 .816 3 
Nutrition 39 1 4 2.69 .614 3 
Oncology 40 1 4 2.65 .662 3 
Pain management/Palliative care 40 1 4 2.78 .577 3 
Pediatrics 40 1 4 2.65 .622 3 
Pharmaceutical compounding 40 2 4 2.73 .554 3 
Pharmaceutical industry 40 1 3 2.50 .599 3 
Pharmacy informatics 40 1 4 2.73 .554 3 
Poison control/Toxicology 40 1 3 2.53 .599 3 
Psychiatry/Mental health 40 1 4 2.68 .572 3 
Public health 40 1 4 2.88 .516 3 
Pulmonology 40 1 3 2.65 .533 3 
Research 40 2 4 2.95 .450 3 
Specialty pharmacy 40 1 5 3.00 .716 3 
Substance abuse/Chemical dependence 40 1 5 2.75 .707 3 
Surgery/Trauma 39 1 3 2.46 .682 3 
Transitions/Continuity of care 40 2 5 3.10 .672 3 
Transplant pharmacy 40 1 4 2.65 .622 3 
Veterinary pharmacy 40 1 3 2.43 .747 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table K8 

Descriptive Statistics for APPE Timing Variables Measured by Desirability: PGY1 Community-based 
Pharmacy 
Variables n Min Max Mean SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 42 3 5 4.33 .687 5 
  Hospital/Health System Pharmacy APPE  43 1 4 3.09 .610 3 
  Inpatient General Medicine Patient Care APPE 43 1 4 3.02 .597 3 
  Ambulatory Patient Care APPE 42 3 5 4.29 .636 4 
  Elective APPEs considered desirable 43 3 5 3.95 .688 4 
  Elective APPEs considered necessary 43 2 5 3.79 .804 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table K9 
Descriptive Statistics for APPE Timing Variables Measured by Necessity: PGY1 Community-based 
Pharmacy 
Variables   n Min    Max Mean SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 41 2 5 3.61 .891 3 
  Hospital/Health System Pharmacy APPE  40 1 4 2.70 .648 3 
  Inpatient General Medicine Patient Care APPE 40 1 4 2.55 .714 3 
  Ambulatory Patient Care APPE 41 2 5 3.39 .703 3 
  Elective APPEs considered desirable 40 2 4 3.10 .545 3 
  Elective APPEs considered necessary 40 2 5 3.20 .648 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table K10 

Descriptive Statistics for APPE Preceptor References Measured by Desirability: PGY1            
Community-based Pharmacy 
Variables   n Min   Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 43 1 5 3.16 .974 3 
  Two APPE preceptors 43 2 5 3.77 .782 4 
  All APPE preceptors 43 1 5 2.84 1.067 2,3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 43 1 5 3.70 .887 4 
  Residency preceptor 43 1 5 4.00 .926 4 
  Organization similar to participant’s organization 43 1 5 4.09 .868 4 
  Personally known to participant 43 3 5 4.05 .722 4 
  Alumni of participant’s residency 43 2 5 4.02 .707 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
Table K11 
Descriptive Statistics for APPE Preceptor References Measured by Necessity: PGY1               
Community-based Pharmacy 
Variables n Min Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 40 2 5 3.38 .740 3 
  Two APPE preceptors 39 2 4 3.08 .532 3 
  All APPE preceptors 40 1 4 2.48 .716 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 40 2 4 3.13 .563 3 
  Residency preceptor 39 2 4 2.92 .532 3 
  Organization similar to participant’s organization 40 1 4 3.00 .599 3 
  Personally known to participant 40 1 4 2.68 .656 3 
  Alumni of participant’s residency 40 1 4 2.68 .656 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
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Appendix L 
 
Descriptive Statistics: PGY1 Managed Care Pharmacy Respondents 
  
Table L1 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Managed                          
Care Pharmacy 
Variables n % 

Number of Residency Positions (n = 12)     
  1 position 8 66.7 
  2 positions 
  3 positions 
  4 positions 
  5 positions 
  6 positions 
  7 positions 
  8 positions 
  9 positions 
  10 or more positions 

3 
0 
0 
0 
1 
0 
0 
0 
0 

25.0 
0.0 
0.0 
0.0 
8.3 
0.0 
0.0 
0.0 
0.0 

Number of Annual Applications (n = 12)   
  1-50 applications 10 83.3 
  51-100 applications 2 16.7 
  101-150 applications  0 0.0 
  151-200 applications 0 0.0 
  201-250 applications 0 0.0 
  251-300 applications 0 0.0 
  301 or more applications 0 0.0 
Number of Annual On-site Interviews (n = 11)   
  1-10 interviews 9 81.8 
  11-20 interviews 1 9.1 
  21-30 interviews 1 9.1 
  31-40 interviews 0 0.0 
  41-50 interviews 0 0.0 
  51 or more interviews 0 0.0 
Years of ASHP Accreditation (n = 12)   
  Not accredited 2 16.7 
  1-3 years 2 16.7 
  4-6 years 0 0.0 
  7-10 years 4 33.3 
  11 or more years 4 33.3 
Description of Institution or Organization (n = 12)   
  Federal government hospital/health system 1 8.3 
  University-based hospital/health system 0 0.0 
  Community/public teaching hospital/health system 0 0.0 
  Community/public non-teaching hospital/health system 0 0.0 
  Private teaching hospital/health system 0 0.0 
  Private non-teaching hospital/health system 0 0.0 
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Table L1 (continued) 

Frequency and Percentage of Participants’ Program Demographics: PGY1 Managed                          
Care Pharmacy 
Variables n % 
  Independent community pharmacy  0 0.0 
  Chain community pharmacy  0 0.0 
  Managed care organization 5 41.7 
  Health plan 4 33.3 
  Pharmacy benefit management organization 1 8.3 
  Other 1 8.3 
Geographic Region* (n = 12)   
  Northeast 1 8.3 
  Midwest 2 16.7 
  South 4 33.3 
  West 5 41.7 
*Recoded from state to region based on US Census classification. 
Note. ASHP = American Society of Health-System Pharmacists, PGY1 = postgraduate year one. 
 
Table L2 

Descriptive Statistics for APPE Location Variables Measured by Desirability: PGY1 Managed            
Care Pharmacy 
Variables     n Min    Max Mean SD    Mode 

Federal government hospital/health system 11 3 5 3.36 .674 3 
University-based hospital/health system 11 3 4 3.27 .467 3 
Community/public teaching hospital/health system  11 3 3 3.00 .000 3 
Community/public non-teaching hospital/health 
system 

11 3 3 3.00 .000 3 

Private teaching hospital/health system 11 3 3 3.00 .000 3 
Private non-teaching hospital/health system 11 3 3 3.00 .000 3 
Independent community pharmacy 11 2 5 3.18 .751 3 
Chain community pharmacy 11 2 4 3.09 .539 3 
Managed care organization 12 1 5 4.33 1.231 5 
Health plan 12 1 5 4.33 1.231 5 
Pharmacy benefit management organization 12 3 5 4.42 .793 5 
Pharmaceutical industry site 12 3 5 3.75 .754 3,4 
International site 12 2 4 3.00 .426 3 
APPE location with a residency program 12 3 3 3.00 .000 3 
Participant’s residency site 12 3 5 3.75 .866 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table L3 

Descriptive Statistics for APPE Location Variables Measured by Necessity: PGY1 Managed                
Care Pharmacy 
Variables     n Min     Max Mean SD Mode 
Federal government hospital/health system 10 1 3 2.70 .675 3 
University-based hospital/health system 10 1 4 2.70 .823 3 
Community/public teaching hospital/health system  10 1 3 2.60 .699 3 
Community/public non-teaching hospital/health 
system 

10 1 3 2.60 .699 3 

Private teaching hospital/health system 10 1 3 2.70 .675 3 
Private non-teaching hospital/health system 10 1 3 2.70 .675 3 
Independent community pharmacy 10 1 4 2.80 .789 3 
Chain community pharmacy 10 1 4 3.00 .816 3 
Managed care organization 10 3 5 3.70 .949 3 
Health plan 10 3 5 3.60 .843 3 
Pharmacy benefit management organization 10 3 5 3.40 .699 3 
Pharmaceutical industry site 10 2 3 2.80 .422 3 
International site 10 1 3 2.50 .707 3 
APPE location with a residency program 10 1 3 2.60 .699 3 
Participant’s residency site 10 2 3 2.70 .483 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table L4 

Descriptive Statistics for APPE Structure Variables Measured by Desirability: PGY1 Managed          
Care Pharmacy 
Variables    n Min       Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 11 3 5 3.55 .688 3 
  Any residency site 11 3 4 3.09 .302 3 
  Non-residency site 11 3 4 3.09 .302 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 11 2 5 3.45 .934 3 
  More inpatient than outpatient 11 1 3 2.27 .786 3 
  More outpatient than inpatient 11 1 4 3.18 .874 3 
APPE Grading Structure       
  Letter grade for each APPE 11 3 5 3.27 .647 3 
  One letter grade for all APPEs 11 1 3 2.45 .820 3 
  Pass/Fail grading 11 1 4 2.64 .809 3 
  Honors or similar designation 11 3 4 3.45 .522 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table L5 

Descriptive Statistics for APPE Structure Variables Measured by Necessity: PGY1 Managed               
Care Pharmacy 
Variables      n  Min     Max Mean   SD Mode 
Longitudinal APPEs       
  Participant’s residency site 9 1 3 2.44 .726 3 
  Any residency site 9 2 3 2.67 .500 3 
  Non-residency site 9 2 3 2.78 .441 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 9 2 4 3.22 .667 3 
  More inpatient than outpatient 9 2 3 2.56 .527 3 
  More outpatient than inpatient 9 2 4 2.89 .601 3 
APPE Grading Structure       
  Letter grade for each APPE 9 2 4 2.89 .601 3 
  One letter grade for all APPEs 9 1 3 2.11 .928 3 
  Pass/Fail grading 9 1 3 2.44 .726 3 
  Honors or similar designation 9 1 3 2.67 .707 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table L6 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Managed              
Care Pharmacy 
Variables    n Min    Max Mean      SD  Mode 
Academia/Teaching 10 3 4 3.50 .527 3,4 
Anticoagulation 10 3 4 3.30 .483 3 
Cardiology 10 3 4 3.40 .516 3 
Corporate pharmacy management 10 3 5 4.00 .667 4 
Critical care 10 2 4 3.20 .632 3 
Diabetes/Endocrinology 10 3 4 3.40 .516 3 
Drug information 10 3 5 4.00 .816 4 
Emergency medicine 10 3 4 3.20 .422 3 
Geriatrics 10 3 5 3.80 .789 3,4 
HIV/AIDS 10 3 4 3.30 .483 3 
Hospital/Health system pharmacy administration 10 3 5 3.60 .699 3 
Infectious disease 10 3 4 3.30 .483 3 
Long term care 10 3 4 3.40 .516 3 
Managed care  10 3 5 4.30 .823 5 
Medication therapy management 10 3 5 4.10 .738 4 
Nephrology 10 3 4 3.20 .422 3 
Neurology 10 3 4 3.30 .483 3 
Nuclear Pharmacy 9 2 4 3.00 .707 3 
Nutrition 10 2 4 3.10 .568 3 
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Table L6 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1 Managed              
Care Pharmacy 
Variables    n Min    Max Mean      SD  Mode 
Oncology 10 3 4 3.40 .516 3 
Pain management/Palliative care 10 3 4 3.60 .516 4 
Pediatrics 10 3 4 3.30 .483 3 
Pharmaceutical compounding 10 1 4 2.90 .738 3 
Pharmaceutical industry 10 3 5 3.60 .699 3 
Pharmacy informatics 10 3 5 3.80 .789 3,4 
Poison control/Toxicology 10 3 4 3.20 .422 3 
Psychiatry/Mental health 10 3 4 3.40 .516 3 
Public Health 10 3 5 3.90 .568 4 
Pulmonology 10 3 4 3.20 .422 3 
Research 10 3 5 3.70 .675 4 
Specialty pharmacy 10 3 5 3.90 .738 4 
Substance abuse/Chemical dependence 10 3 4 3.50 .527 3,4 
Surgery/Trauma 10 2 4 3.10 .568 3 
Transitions/Continuity of care 10 3 5 3.80 .789 3,4 
Transplant pharmacy 10 3 4 3.30 .483 3 
Veterinary pharmacy 10 1 4 2.80 1.033 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table L7 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Managed                 
Care Pharmacy 
Variables     n Min    Max Mean   SD  Mode 
Academia/Teaching 8 2 3 2.63 .518 3 
Anticoagulation 8 2 3 2.63 .518 3 
Cardiology 8 2 3 2.63 .518 3 
Corporate pharmacy management 8 2 3 2.75 .463 3 
Critical care 8 1 3 2.38 .744 3 
Diabetes/Endocrinology 8 2 3 2.63 .518 3 
Drug information 8 2 5 3.13 .991 3 
Emergency medicine 8 2 3 2.50 .535 2,3 
Geriatrics 8 2 4 2.75 .707 3 
HIV/AIDS 8 2 3 2.63 .518 3 
Hospital/Health system pharmacy administration 8 2 3 2.63 .518 3 
Infectious disease 8 2 3 2.50 .535 2,3 
Long term care 8 2 3 2.50 .535 2,3 
Managed care  8 2 5 3.00 1.069 2,3 
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Table L7 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1 Managed                 
Care Pharmacy 
Variables     n Min    Max Mean   SD  Mode 
Medication therapy management 8 2 4 2.75 .707 3 
Nephrology 8 2 3 2.50 .535 2,3 
Neurology 8 2 3 2.63 .518 3 
Nuclear Pharmacy 8 1 3 2.13 .835 2,3 
Nutrition 8 1 3 2.38 .744 3 
Oncology 8 2 3 2.63 .518 3 
Pain management/Palliative care 8 2 3 2.63 .518 3 
Pediatrics 8 2 3 2.63 .518 3 
Pharmaceutical compounding 8 2 3 2.50 .535 2,3 
Pharmaceutical industry 8 2 3 2.75 .463 3 
Pharmacy informatics 8 2 3 2.75 .463 3 
Poison control/Toxicology 8 2 3 2.63 .518 3 
Psychiatry/Mental health 8 2 3 2.63 .518 3 
Public health 8 2 3 2.63 .518 3 
Pulmonology 8 2 3 2.63 .518 3 
Research 8 2 3 2.63 .518 3 
Specialty pharmacy 8 2 4 2.88 .641 3 
Substance abuse/Chemical dependence 8 2 3 2.63 .518 3 
Surgery/Trauma 8 1 3 2.38 .744 3 
Transitions/Continuity of care 8 2 3 2.63 .518 3 
Transplant pharmacy 8 2 3 2.63 .518 3 
Veterinary pharmacy 8 1 3 2.13 .835 2,3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table L8 

Descriptive Statistics for APPE Timing Variables Measured by Desirability: PGY1 Managed               
Care Pharmacy 
Variables    n Min Max Mean SD  Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 10 3 5 3.40 .699 3 
  Hospital/Health System Pharmacy APPE  10 3 4 3.10 .316 3 
  Inpatient General Medicine Patient Care APPE 10 3 4 3.20 .422 3 
  Ambulatory Patient Care APPE 10 3 5 3.60 .699 3 
  Elective APPEs considered desirable 10 3 5 3.80 .789 3,4 
  Elective APPEs considered necessary 10 3 5 3.90 .876 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table L9 
Descriptive Statistics for APPE Timing Variables Measured by Necessity: PGY1 Managed                      
Care Pharmacy 
Variables     n Min   Max Mean  SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 7 3 4 3.14 .378 3 
  Hospital/Health System Pharmacy APPE  7 3 5 3.29 .756 3 
  Inpatient General Medicine Patient Care APPE 7 2 5 3.14 .900 3 
  Ambulatory Patient Care APPE 7 3 4 3.14 .378 3 
  Elective APPEs considered desirable 8 3 5 3.50 .756 3 
  Elective APPEs considered necessary 8 3 5 3.63 .916 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table L10 
Descriptive Statistics for APPE Preceptor References Measured by Desirability: PGY1 Managed         
Care Pharmacy 
Variables    n Min   Max Mean SD Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 10 2 4 3.10 .568 3 
  Two APPE preceptors 10 2 4 3.30 .675 3 
  All APPE preceptors 10 1 4 2.80 .919 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 10 3 5 3.50 .707 3 
  Residency preceptor 10 3 5 3.60 .843 3 
  Organization similar to participant’s organization 10 3 5 4.10 .876 5 
  Personally known to participant 10 3 5 3.60 .843 3 
  Alumni of participant’s residency 10 3 5 3.80 .919 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
Table L11 
Descriptive Statistics for APPE Preceptor References Measured by Necessity: PGY1 Managed            
Care Pharmacy 
Variables      n Min Max  Mean    SD  Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 8 1 5 3.13 1.126 3 
  Two APPE preceptors 8 3 5 3.38 .744 3 
  All APPE preceptors 8 1 4 3.00 .926 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 8 3 5 3.63 .916 3 
  Residency preceptor 8 2 4 3.00 .535 3 
  Organization similar to participant’s organization 8 2 5 3.13 .835 3 
  Personally known to participant 8 2 3 2.75 .463 3 
  Alumni of participant’s residency 8 2 3 2.75 .463 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
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Appendix M 
 
Descriptive Statistics: PGY1/PGY2 Combination Residency Respondents 
 
Table M1 

Frequency and Percentage of Participants’ Program Demographics: PGY1/PGY2 Combination 
Residency  
Variables           n % 

Number of Residency Positions (n = 26)     
  1 position 10 38.5 
  2 positions 
  3 positions 
  4 positions 
  5 positions 
  6 positions 
  7 positions 
  8 positions 
  9 positions 
  10 or more positions 

11 
1 
4 
0 
0 
0 
0 
0 
0 

42.3 
3.8 

15.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Number of Annual Applications (n = 26)   
  1-50 applications 25 96.2 
  51-100 applications 1 3.8 
  101-150 applications  0 0.0 
  151-200 applications 0 0.0 
  201-250 applications 0 0.0 
  251-300 applications 0 0.0 
  301 or more applications 0 0.0 
Number of Annual On-site Interviews (n = 25)   
  1-10 interviews 16 64.0 
  11-20 interviews 7 28.0 
  21-30 interviews 1 4.0 
  31-40 interviews 1 4.0 
  41-50 interviews 0 0.0 
  51 or more interviews 0 0.0 
Years of ASHP Accreditation (n = 26)   
  Not accredited 5 19.2 
  1-3 years 2 7.7 
  4-6 years 7 26.9 
  7-10 years 7 26.9 
  11 or more years 5 19.2 
Description of Institution or Organization (n = 26)   
  Federal government hospital/health system 1 3.8 
  University-based hospital/health system 14 53.8 
  Community/public teaching hospital/health system 4 15.4 
  Community/public non-teaching hospital/health system 1 3.8 
  Private teaching hospital/health system 2 7.7 
  Private non-teaching hospital/health system 0 0.0 
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Table M1 (continued) 

Frequency and Percentage of Participants’ Program Demographics: PGY1/PGY2 Combination 
Residency  
Variables           n % 
  Independent community pharmacy  0 0.0 
  Chain community pharmacy  0 0.0 
  Managed care organization 0 0.0 
  Health plan 0 0.0 
  Pharmacy benefit management organization 0 0.0 
  Other 4 15.4 
Geographic Region* (n = 26)   
  Northeast 2 7.7 
  Midwest 4 15.4 
  South 15 57.7 
  West 5 19.2 
*Recoded from state to region based on US Census classification. 
Note. ASHP = American Society of Health-System Pharmacists, PGY1 = postgraduate year one. 
 
Table M2 

Descriptive Statistics for APPE Location Variables Measured by Desirability: PGY1/PGY2 Combination 
Residency  
Variables    n Min   Max Mean   SD   Mode 

Federal government hospital/health system 27 3 5 3.44 .577 3 
University-based hospital/health system 27 3 5 4.41 .694 5 
Community/public teaching hospital/health system  27 3 5 3.81 .736 4 
Community/public non-teaching hospital/health 
system 

27 2 5 3.44 .847 3 

Private teaching hospital/health system 27 3 5 3.59 .636 3 
Private non-teaching hospital/health system 27 2 5 3.22 .641 3 
Independent community pharmacy 27 2 5 3.15 .718 3 
Chain community pharmacy 25 2 4 3.00 .645 3 
Managed care organization 27 2 4 3.41 .572 3 
Health plan 27 2 4 3.44 .577 3,4 
Pharmacy benefit management organization 26 2 4 3.46 .582 4 
Pharmaceutical industry site 27 2 4 2.93 .385 3 
International site 27 2 4 3.07 .474 3 
APPE location with a residency program 26 3 5 3.81 .694 4 
Participant’s residency site 27 3 5 3.93 .675 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table M3 

Descriptive Statistics for APPE Location Variables Measured by Necessity: PGY1/PGY2 Combination 
Residency  
Variables    n Min    Max Mean SD Mode 
Federal government hospital/health system 26 2 4 3.00 .566 3 
University-based hospital/health system 26 2 5 3.65 .892 4 
Community/public teaching hospital/health system  26 2 5 3.35 .797 4 
Community/public non-teaching hospital/health 
system 

26 2 5 3.00 .800 3 

Private teaching hospital/health system 26 2 4 3.23 .765 4 
Private non-teaching hospital/health system 26 2 4 2.92 .688 3 
Independent community pharmacy 26 1 5 2.65 1.018 3 
Chain community pharmacy 23 1 4 2.61 .891 3 
Managed care organization 26 1 4 2.73 .604 3 
Health plan 26 1 4 2.73 .604 3 
Pharmacy benefit management organization 26 1 4 2.69 .618 3 
Pharmaceutical industry site 26 1 4 2.46 .647 2 
International site 26 1 4 2.38 .697 2 
APPE location with a residency program 25 2 5 3.16 .800 3 
Participant’s residency site 26 2 4 2.88 .653 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table M4 

Descriptive Statistics for APPE Structure Variables Measured by Desirability: PGY1/PGY2 Combination 
Residency  
Variables   n Min   Max Mean SD Mode 
Longitudinal APPEs       
  Participant’s residency site 27 2 5 3.74 .656 4 
  Any residency site 27 3 5 3.74 .594 4 
  Non-residency site 25 3 5 3.28 .542 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 26 2 5 3.81 .749 4 
  More inpatient than outpatient 27 3 5 3.81 .736 4 
  More outpatient than inpatient 27 1 5 2.85 .818 3 
APPE Grading Structure       
  Letter grade for each APPE 26 3 5 3.96 .662 4 
  One letter grade for all APPEs 26 1 4 2.58 .809 3 
  Pass/Fail grading 26 2 5 2.92 .845 3 
  Honors or similar designation 26 1 5 3.50 .812 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table M5 

Descriptive Statistics for APPE Structure Variables Measured by Necessity: PGY1/PGY2 Combination 
Residency  
Variables   n Min    Max Mean SD   Mode 
Longitudinal APPEs       
  Participant’s residency site 27 2 4 2.85 .602 3 
  Any residency site 27 2 4 2.85 .662 3 
  Non-residency site 27 2 4 2.81 .622 3 
APPE Elective Mix       
  Balanced inpatient and outpatient 27 2 5 3.56 .698 3,4 
  More inpatient than outpatient 27 2 4 3.22 .641 3 
  More outpatient than inpatient 26 1 4 2.69 .679 3 
APPE Grading Structure       
  Letter grade for each APPE 27 2 5 3.15 .770 3 
  One letter grade for all APPEs 26 1 4 2.65 .689 3 
  Pass/Fail grading 26 2 5 3.04 .774 3 
  Honors or similar designation 26 1 4 2.77 .765 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
 
Table M6 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1/PGY2 
Combination Residency  
Variables   n Min Max Mean SD  Mode 
Academia/Teaching 26 2 5 3.31 .618 3 
Anticoagulation 26 3 5 3.62 .571 4 
Cardiology 26 3 5 3.81 .634 4 
Corporate pharmacy management 26 2 5 3.58 .758 3 
Critical care 26 3 5 3.88 .653 4 
Diabetes/Endocrinology 26 3 5 3.62 .571 4 
Drug information 26 3 4 3.58 .504 4 
Emergency medicine 26 3 4 3.50 .510 3,4 
Geriatrics 26 3 5 3.62 .571 4 
HIV/AIDS 26 3 4 3.42 .504 3 
Hospital/Health system pharmacy administration 26 2 5 4.23 .815 4,5 
Infectious disease 26 3 5 3.73 .604 4 
Long term care 26 2 4 3.12 .516 3 
Managed care  25 2 4 3.16 .624 3 
Medication therapy management 26 2 4 3.38 .571 3 
Nephrology 26 2 4 3.38 .571 3 
Neurology 26 3 4 3.46 .508 3 
Nuclear Pharmacy 25 2 4 2.92 .493 3 
Nutrition 26 3 4 3.38 .496 3 
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Table M6 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Desirability: PGY1/PGY2 
Combination Residency  
Variables   n Min Max Mean SD  Mode 
Oncology 26 3 5 3.54 .582 3 
Pain management/Palliative care 26 3 4 3.42 .504 3 
Pediatrics 26 3 5 3.58 .643 3 
Pharmaceutical compounding 26 2 5 3.38 .752 3 
Pharmaceutical industry 26 2 4 3.00 .566 3 
Pharmacy informatics 26 3 5 3.69 .679 4 
Poison control/Toxicology 26 3 4 3.31 .471 3 
Psychiatry/Mental health 26 3 4 3.50 .510 3,4 
Public Health 26 3 4 3.46 .508 3 
Pulmonology 26 3 4 3.42 .504 3 
Research 26 3 5 3.85 .464 4 
Specialty pharmacy 26 2 5 3.69 .788 4 
Substance abuse/Chemical dependence 26 3 4 3.50 .510 3,4 
Surgery/Trauma 26 3 4 3.50 .510 3,4 
Transitions/Continuity of care 26 3 5 3.85 .543 4 
Transplant pharmacy 26 2 4 3.42 .578 3 
Veterinary pharmacy 26 1 4 2.69 .618 3 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table M7 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1/PGY2 
Combination Residency  
Variables   n Min   Max Mean SD Mode 
Academia/Teaching 25 1 4 2.84 .624 3 
Anticoagulation 25 2 4 3.04 .539 3 
Cardiology 25 2 4 3.16 .554 3 
Corporate pharmacy management 25 1 5 3.16 .898 3 
Critical care 25 2 5 3.24 .723 3 
Diabetes/Endocrinology 24 2 4 3.00 .511 3 
Drug information 25 2 4 3.00 .577 3 
Emergency medicine 25 2 4 3.04 .455 3 
Geriatrics 25 2 4 3.00 .500 3 
HIV/AIDS 23 2 4 2.96 .562 3 
Hospital/Health system pharmacy administration 24 1 5 3.46 .977 3 
Infectious disease 24 2 4 3.08 .584 3 
Long term care 24 1 4 2.79 .588 3 
Managed care  23 1 4 2.74 .689 3 
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Table M7 (continued) 
 
Descriptive Statistics for APPE Elective Type Variables Measured by Necessity: PGY1/PGY2 
Combination Residency  
Variables   n Min   Max Mean SD Mode 
Medication therapy management 24 1 4 2.96 .751 3 
Nephrology 24 2 4 3.00 .511 3 
Neurology 24 2 4 3.04 .550 3 
Nuclear Pharmacy 25 1 4 2.56 .712 3 
Nutrition 24 2 4 2.96 .464 3 
Oncology 24 2 4 3.04 .464 3 
Pain management/Palliative care 24 2 4 3.08 .504 3 
Pediatrics 24 2 4 3.00 .590 3 
Pharmaceutical compounding 23 2 5 2.91 .733 3 
Pharmaceutical industry 24 1 4 2.67 .637 3 
Pharmacy informatics 24 2 5 3.13 .680 3 
Poison control/Toxicology 24 2 4 2.88 .448 3 
Psychiatry/Mental health 24 2 4 3.08 .504 3 
Public health 24 2 4 2.96 .550 3 
Pulmonology 24 2 4 3.00 .590 3 
Research 24 2 4 3.21 .588 3 
Specialty pharmacy 24 2 5 3.13 .680 3 
Substance abuse/Chemical dependence 24 2 4 3.00 .511 3 
Surgery/Trauma 24 2 4 3.00 .511 3 
Transitions/Continuity of care 24 2 4 3.13 .612 3 
Transplant pharmacy 24 2 4 2.92 .504 3 
Veterinary pharmacy 24 1 4 2.46 .779 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience, HIV/AIDS = human immunodeficiency virus/acquired immune 
deficiency syndrome. 
 
Table M8 

Descriptive Statistics for APPE Timing Variables Measured by Desirability: PGY1/PGY2 Combination 
Residency  
Variables   n Min Max   Mean SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 26 2 5 3.12 .711 3 
  Hospital/Health System Pharmacy APPE  26 3 5 4.00 .632 4 
  Inpatient General Medicine Patient Care APPE 26 3 5 4.04 .662 4 
  Ambulatory Patient Care APPE 26 3 5 3.69 .679 4 
  Elective APPEs considered desirable 26 3 5 3.88 .588 4 
  Elective APPEs considered necessary 26 2 5 3.69 .736 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
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Table M9 
Descriptive Statistics for APPE Timing Variables Measured by Necessity: PGY1/PGY2 Combination 
Residency  
Variables n Min Max Mean SD Mode 
Prior to Midyear Clinical Meeting       
  Community Pharmacy APPE 24 1 5 2.83 .816 3 
  Hospital/Health System Pharmacy APPE  24 2 5 3.58 .881 4 
  Inpatient General Medicine Patient Care APPE 23 2 5 3.48 .846 3 
  Ambulatory Patient Care APPE 24 2 5 3.29 .806 3 
  Elective APPEs considered desirable 24 2 5 3.25 .676 3 
  Elective APPEs considered necessary 24 2 5 3.25 .794 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience. 
  
Table M10 
Descriptive Statistics for APPE Preceptor References Measured by Desirability: PGY1/PGY2 
Combination Residency  
Variables   n Min   Max Mean SD   Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 24 2 5 3.00 .978 2 
  Two APPE preceptors 24 3 5 3.83 .482 4 
  All APPE preceptors 24 1 5 3.00 1.103 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 24 2 5 3.63 .711 4 
  Residency preceptor 24 3 5 4.17 .637 4 
  Organization similar to participant’s organization 24 3 5 4.33 .637 4 
  Personally known to participant 24 3 5 4.21 .588 4 
  Alumni of participant’s residency 24 3 5 4.25 .608 4 
Note: Desirability scale: 1 = highly undesirable, 2 = undesirable, 3 = neutral, 4 = desirable, and 5 = highly desirable. 
APPE = advanced pharmacy practice experience. 
 
Table M11 
Descriptive Statistics for APPE Preceptor References Measured by Necessity: PGY1/PGY2 Combination 
Residency  
Variables    n Min    Max Mean SD   Mode 
Number of APPE Preceptor References       
  Only one APPE preceptor 22 2 5 3.32 .995 3 
  Two APPE preceptors 22 2 5 3.50 .673 3,4 
  All APPE preceptors 22 1 5 2.82 .958 3 
APPE Preceptor Reference Sources       
  College or school of pharmacy faculty preceptor 22 2 5 3.14 .710 3 
  Residency preceptor 22 2 5 3.32 .646 3 
  Organization similar to participant’s organization 22 2 5 3.32 .646 3 
  Personally known to participant 21 2 5 3.19 .680 3 
  Alumni of participant’s residency 23 2 5 3.26 .752 3 
Note: Necessity scale: 1 = very unnecessary, 2 = unnecessary, 3 = neutral, 4 = necessary, and 5 = very necessary. 
APPE = advanced pharmacy practice experience.  
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Appendix N 

Rank of Influence of APPE-related Categories by Residency Type 

Table N1 

Descriptive Statistics for Rank of Influence of APPE-related Categories: PGY1 Pharmacy (n = 191) 
Variables Min Max Mean SD Mode 
Location 1 5 3.42 1.236 3 
Structure 1 5 3.21 1.278 4 
Elective types 1 5 2.83 1.204 2 
Timing 1 5 1.60 .876 1 
Reference sources 1 5 3.94 1.255 5 
Note: Recoded influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank.       
APPE = advanced pharmacy practice experience. 
 
Table N2 

Descriptive Statistics for Rank of Influence of APPE-related Categories: PGY1 Pharmacy with an 
Ambulatory Care Focus (n = 47) 
Variables Min   Max Mean SD   Mode 
Location 1 5 3.17 1.324 3 
Structure 1 5 3.34 1.128 4 
Elective types 1 5 2.91 1.231 3,4 
Timing 1 4 1.57 .801 1 
Reference sources 1 5 4.00 1.335 5 
Note: Recoded influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank.       
APPE = advanced pharmacy practice experience. 
  
Table N3 

Descriptive Statistics for Rank of Influence of APPE-related Categories: PGY1 Community-based 
Pharmacy (n = 42) 
Variables Min    Max Mean SD Mode 
Location 1 5 3.60 1.149 4 
Structure 1 5 2.98 1.388 4 
Elective types 1 5 2.67 1.141 2 
Timing 1 5 1.79 1.180 1 
Reference sources 1 5 3.98 1.158 5 
Note: Recoded influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank.       
APPE = advanced pharmacy practice experience. 
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Table N4 
 
Descriptive Statistics for Rank of Influence of APPE-related Categories: PGY1 Managed Care   
Pharmacy (n = 9) 
Variables Min    Max Mean SD      Mode 
Location 2 5 3.33 1.323 2,3,5 
Structure 1 5 2.22 1.394 1 
Elective types 1 5 3.78 1.202 4 
Timing 1 5 2.56 1.509 1 
Reference sources 1 5 3.11 1.453 2 
Note: Recoded influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank.       
APPE = advanced pharmacy practice experience. 
 
Table N5 
 
Descriptive Statistics for Rank of Influence of APPE-related Categories: PGY1/PGY2 Combination 
Residency (n = 24) 
Variables Min   Max Mean SD   Mode 
Location 1 5 3.29 1.398 4,5 
Structure 1 5 3.21 1.250 4 
Elective types 1 5 2.71 1.367 4 
Timing 1 5 1.88 1.035 1 
Reference sources 1 5 3.92 1.248 5 
Note: Recoded influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank.       
APPE = advanced pharmacy practice experience. 
 
Table N6 

Frequency Statistics for Rankings of Influence by APPE-related Category Variables by Residency Type 

       1  2        3    4   5  
Variables     n % n %  n % n % n % 
APPE Location            
  All Respondents 28  8.9 49  15.7 82 26.2 80 25.6 74 23.6 
    PGY1 Pharmacy 17  8.9 26 13.6 53 27.7 500 26.2 45 23.6 
    PGY1 Pharmacy with an 6   12.8 9  19.1 13 27.7 9 19.1 10 21.3 
    ambulatory care focus           
    PGY1 Community-based Pharmacy 2   4.8 6 14.3 9 21.4 15 35.7 10 23.8 
    PGY1 Managed Care Pharmacy 0  0.0 3 33.3 3 33.3 0 0.0 3 33.3 
    PGY1/PGY2 combination residency 3 12.5 5 20.8 4 16.7 6 25.0 6 25.0 
APPE Structure            
  All Respondents 41  13.1 58 18.5 72 23.0 90 28.8 52 16.6 
    PGY1 Pharmacy 24  12.6 33 17.3 46 24.1 54 28.3 34 17.8 
    PGY1 Pharmacy with an 2   4.3 11  23.4 10 21.3 17 36.2 7 14.9 
    ambulatory care focus           
    PGY1 Community-based Pharmacy 8   19.0 9 21.4 8 19.0 10 23.8 7 16.7 
    PGY1 Managed Care Pharmacy 4  44.4 1  11.1 3 33.3 0 0.0 1 11.1 
    PGY1/PGY2 combination residency 3 12.5 4 16.7 5 20.8 9 37.5 3 12.5 
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Table N6 (continued) 

Frequency Statistics for Rankings of Influence by APPE-related Category Variables by Residency Type 

Note: Influence scale: 1 = fifth rank, 2 = fourth rank, 3 = third rank, 4 = second rank, and 5 = highest rank. APPE = 
advanced pharmacy practice experience. 

 

  

       1  2        3    4   5  
Variables     n % n %  n % n % n % 
APPE Elective Types            
  All Respondents 44  14.1 96  30.7 73 23.3 67 21.4 33 10.5 
    PGY1 Pharmacy 24  12.6 64  33.5 45 23.6 37 19.4 21 11.0 
    PGY1 Pharmacy with an 8   17.0 9  19.1 13 27.7 13 27.7 4 8.5 
    ambulatory care focus           
    PGY1 Community-based Pharmacy 5   11.9 17 40.5 11 26.2 5 11.9 4 9.5 
    PGY1 Managed Care Pharmacy 1 11.1 0  0.0 1 11.1 5 55.6 2 22.2 
    PGY1/PGY2 combination residency 6 25.0 6 25.0 3 12.5 7 29.2 2 8.3 
APPE Timing            
  All Respondents 181  57.8 79 25.2 33 10.5 15 4.8 5 1.6 
    PGY1 Pharmacy 114  59.7 50 26.2 17 8.9 9 4.7 1 0.5 
    PGY1 Pharmacy with an 28   59.6 12  25.5 6 12.8 1 2.1 0 0.0 
    ambulatory care focus           
    PGY1 Community-based Pharmacy 25  59.5 8  19.0 4 9.5 3 7.1 2 4.8 
    PGY1 Managed Care Pharmacy 3  33.3 2  22.2 1 11.1 2 22.2 1 11.1 
    PGY1/PGY2 combination residency 11 45.8 7 29.2 5 20.8 0 0.0 1 4.2 
APPE Preceptor References            
  All Respondents 19  6.1 31  9.9 53 16.9 61 19.5 149 47.6 
    PGY1 Pharmacy 12  6.3 18  9.4 30 15.7 41 21.5 90 47.1 
    PGY1 Pharmacy with an 3   6.4 6  12.8 5 10.6 7 14.9 26 55.3 
    ambulatory care focus           
    PGY1 Community-based Pharmacy 2   4.8 2  4.8 10 23.8 9 21.4 19 45.2 
    PGY1 Managed Care Pharmacy 1  11.1 3 33.3 1 11.1 2 22.2 2 22.2 
    PGY1/PGY2 combination residency 1   4.2 2 8.3 7 29.2 2 8.3 12 50.0 
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Appendix O 

One-way ANOVA Results 

Desirable APPE Locations  

 Federal government hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing an APPE at a federal government hospital/health system APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of completing an APPE at a federal government hospital/health 

system APPE location. The ANOVA was statistically significant, F(4, 363) = 5.812, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.48, SD = 

.701) and PGY1 Pharmacy with an ambulatory care focus (M = 3.86, SD = .783) indicating that 

completing an APPE at a federal government hospital/health system APPE location is more 

desirable to PGY1 Pharmacy with an ambulatory care focus residency program directors than 

PGY1 Pharmacy residency program directors, effect size d = .53 (p = .020). There was a 

statistically significant difference in the means between PGY1 Pharmacy (M = 3.48, SD = .701) 

and PGY1 Community-based Pharmacy (M = 3.20, SD = .582) indicating that completing an 

APPE at a federal government hospital/health system APPE location is more desirable to PGY1 

Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 
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program directors, effect size d = .41 (p = .033). There was a statistically significant difference in 

the means between PGY1 Pharmacy with an ambulatory care focus (M = 3.86, SD = .783) and 

PGY1 Community-based Pharmacy (M = 3.20, SD = .582) indicating that completing an APPE 

at a federal government hospital/health system APPE location is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1 Community-

based Pharmacy residency program directors, effect size d = .90 (p < .001). There were no other 

significant differences between desirability of completing an APPE at a federal government 

hospital/health system APPE location based on residency type. 

 University-based hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing an APPE at a university-based hospital/health system APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of completing an APPE at a university-based hospital/health system 

APPE location. The ANOVA was statistically significant, F(4, 363) = 12.536, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 4.06, SD = 

.729) and PGY1 Community-based Pharmacy (M = 3.47, SD = .620) indicating that completing 

an APPE at a university-based hospital/health system APPE location is more desirable to PGY1 

Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 
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program directors, effect size d = .83 (p < .001). There was a statistically significant difference in 

the means between PGY1 Pharmacy (M = 4.06, SD = .729) and PGY1 Managed Care Pharmacy 

(M = 3.27, SD = .467) indicating that completing an APPE at a university-based hospital/health 

system APPE location is more desirable to PGY1 Pharmacy residency program directors than 

PGY1 Managed Care Pharmacy residency program directors, effect size d = 1.1 (p = .003). 

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 3.86, SD = .700) and PGY1/PGY2 combination residency (M = 

4.41, SD = .694) indicating that completing an APPE at a university-based hospital/health system 

APPE location is more desirable to PGY1/PGY2 combination residency program directors than 

PGY1 Pharmacy with an ambulatory care focus residency program directors, effect size d = .79 

(p = .011).  There was a statistically significant difference in the means between PGY1 

Community-based Pharmacy (M = 3.47, SD = .620) and PGY1/PGY2 combination residency (M 

= 4.41, SD = .694) indicating that completing an APPE at a university-based hospital/health 

system APPE location is more desirable to PGY1/PGY2 combination residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

1.45 (p < .001). There was a statistically significant difference in the means between PGY1 

Managed Care Pharmacy (M = 3.27, SD = .467) and PGY1/PGY2 combination residency (M = 

4.41, SD = .694) indicating that completing an APPE at a university-based hospital/health system 

APPE location is more desirable to PGY1/PGY2 combination residency program directors than 

PGY1 Managed Care Pharmacy residency program directors, effect size d = 1.78 (p < .001). 

There were no other significant differences between desirability of completing an APPE at a 

university-based hospital/health system APPE location based on residency type. 



 253 

 Community/public teaching hospital/health system APPE location. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of completing an APPE at a community/public teaching 

hospital/health system APPE location based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an APPE at a 

community/public teaching hospital/health system APPE location. The ANOVA was statistically 

significant, F(4, 363) = 10.124, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.94, SD = 

.657) and PGY1 Community-based Pharmacy (M = 3.47, SD = .654) indicating that completing 

an APPE at a community/public teaching hospital/health system APPE location is more desirable 

to PGY1 Pharmacy residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = .72 (p < .001). There was a statistically significant 

difference in the means between PGY1 Pharmacy (M = 3.94, SD = .657) and PGY1 Managed 

Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at a 

community/public teaching hospital/health system APPE location is more desirable to PGY1 

Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = 1.46 (p < .001). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 3.70, SD = .614) and 
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PGY1 Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at a 

community/public teaching hospital/health system APPE location is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1 Managed Care 

Pharmacy residency program directors, effect size d = 1.25 (p < .001). There was a statistically 

significant difference in the means between PGY1 Community-based Pharmacy (M = 3.47, SD = 

.654) and PGY1 Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an 

APPE at a community/public teaching hospital/health system APPE location is more desirable to 

PGY1 Community-based Pharmacy residency program directors than PGY1 Managed Care 

Pharmacy residency program directors, effect size d = .79 (p < .001).   There was a statistically 

significant difference in the means between PGY1 Managed Care Pharmacy (M = 3.00, SD = 

.000) and PGY1/PGY2 combination residency (M = 3.81, SD = .736) indicating that completing 

an APPE at a community/public teaching hospital/health system APPE location is more desirable 

to PGY1/PGY2 combination residency program directors than PGY1 Managed Care Pharmacy 

residency program directors, effect size d = 1.30 (p < .001). There were no other significant 

differences between desirability of completing an APPE at a community/public teaching 

hospital/health system APPE location based on residency type. 

 Community/public nonteaching hospital/health system APPE location. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of completing an APPE at a community/public nonteaching 

hospital/health system APPE location based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an APPE at a 
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community/public nonteaching hospital/health system APPE location. The ANOVA was 

statistically significant, F(4, 362) = 5.122, p = .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.56, SD = 

.731) and PGY1 Community-based Pharmacy (M = 3.15, SD = .589) indicating that completing 

an APPE at a community/public nonteaching hospital/health system APPE location is more 

desirable to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = .58 (p = .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 3.56, SD = .731) and PGY1 

Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at a 

community/public nonteaching hospital/health system APPE location is more desirable to PGY1 

Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = .78 (p < .001). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 3.30, SD = .678) and 

PGY1 Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at a 

community/public nonteaching hospital/health system APPE location is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1 Managed Care 

Pharmacy residency program directors, effect size d = .49 (p = .023). There were no other 

significant differences between desirability of completing an APPE at a community/public 

nonteaching hospital/health system APPE location based on residency type. 
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 Private teaching hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing an APPE at a private teaching hospital/health system APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of completing an APPE at a private teaching hospital/health system 

APPE location. The ANOVA was statistically significant, F(4, 362) = 8.335, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.64, SD = 

.630) and PGY1 Community-based Pharmacy (M = 3.19, SD = .398) indicating that completing 

an APPE at a private teaching hospital/health system APPE location is more desirable to PGY1 

Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 

program directors, effect size d = .75 (p < .001). There was a statistically significant difference in 

the means between PGY1 Pharmacy (M = 3.64, SD = .630) and PGY1 Managed Care Pharmacy 

(M = 3.00, SD = .000) indicating that completing an APPE at a private teaching hospital/health 

system APPE location is more desirable to PGY1 Pharmacy residency program directors than 

PGY1 Managed Care Pharmacy residency program directors, effect size d = 1.04 (p < .001). 

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 3.47, SD = .578) and PGY1 Community-based Pharmacy (M = 3.19, 

SD = .398) indicating that completing an APPE at a private teaching hospital/health system 
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APPE location is more desirable to PGY1 Pharmacy with an ambulatory care focus residency 

program directors than PGY1 Community-based Pharmacy residency program directors, effect 

size d = .56 (p = .048). There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 3.47, SD = .578) and PGY1 Managed Care 

Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at a private teaching 

hospital/health system APPE location is more desirable to PGY1 Pharmacy with an ambulatory 

care focus residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = .89 (p < .001). There was a statistically significant difference in the 

means between PGY1 Community-based Pharmacy (M = 3.19, SD = .398) and PGY1 Managed 

Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at a private teaching 

hospital/health system APPE location is more desirable to PGY1 Pharmacy Community-based 

residency program directors than PGY1 Managed Care Pharmacy residency program directors, 

effect size d = .53 (p = .015). There was a statistically significant difference in the means 

between PGY1 Community-based Pharmacy (M = 3.19, SD = .398) and PGY1/PGY2 

combination residency (M = 3.59, SD = .636) indicating that completing an APPE at a private 

teaching hospital/health system APPE location is more desirable to PGY1/PGY2 combination 

residency program directors than PGY1 Community-based Pharmacy residency program 

directors, effect size d = .80 (p = .040). There was a statistically significant difference in the 

means between PGY1 Managed Care Pharmacy (M = 3.00, SD = .000) and PGY1/PGY2 

combination residency (M = 3.59, SD = .636) indicating that completing an APPE at a private 

teaching hospital/health system APPE location is more desirable to PGY1/PGY2 combination 

residency program directors than PGY1 Managed Care Pharmacy residency program directors, 

effect size d = 1.09 (p < .001). There were no other significant differences between desirability 



 258 

of completing an APPE at a private teaching hospital/health system APPE location based on 

residency type. 

 Private nonteaching hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing an APPE at a private nonteaching hospital/health system APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of completing an APPE at a private nonteaching hospital/health 

system APPE location. The ANOVA was statistically significant, F(4, 359) = 3.784, p = .005. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.38, SD = 

.676) and PGY1 Community-based Pharmacy (M = 3.06, SD = .385) indicating that completing 

an APPE at a private nonteaching hospital/health system APPE location is more desirable to 

PGY1 Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 

program directors, effect size d = .50 (p < .001). There was a statistically significant difference in 

the means between PGY1 Pharmacy (M = 3.38, SD = .676) and PGY1 Managed Care Pharmacy 

(M = 3.00, SD = .000) indicating that completing an APPE at a private nonteaching hospital/ 

health system APPE location is more desirable to PGY1 Pharmacy residency program directors 

than PGY1 Managed Care Pharmacy residency program directors, effect size d = .57 (p < .001). 
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There were no other significant differences between desirability of completing an APPE at a 

private nonteaching hospital/health system APPE location based on residency type. 

 Independent community pharmacy APPE location. A one-way analysis of variance 

was conducted to determine whether there was a statistically significant difference in the 

desirability of completing an APPE at an independent community pharmacy APPE location 

based on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of completing an APPE at an independent community pharmacy APPE location. The 

ANOVA was statistically significant, F(4, 358) = 33.796, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.99, SD = 

.567) and PGY1 Community-based Pharmacy (M = 4.17, SD = .842) indicating that completing 

an APPE at an independent community pharmacy APPE location is more desirable to PGY1 

Community-based Pharmacy residency program directors than PGY1 Pharmacy residency 

program directors, effect size d = 1.90 (p < .001). There was a statistically significant difference 

in the means between PGY1 Pharmacy with an ambulatory care focus (M = 3.20, SD = .639) and 

PGY1 Community-based Pharmacy (M = 4.17, SD = .842) indicating that completing an APPE 

at an independent community pharmacy APPE location is more desirable to PGY1 Community-

based Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care 

focus residency program directors, effect size d = 1.30 (p < .001). There was a statistically 
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significant difference in the means between PGY1 Community-based Pharmacy (M = 4.17, SD = 

.842) and PGY1 Managed Care Pharmacy (M = 3.18, SD = .751) indicating that completing an 

APPE at an independent community pharmacy APPE location is more desirable to PGY1 

Community-based Pharmacy residency program directors than PGY1 Managed Care Pharmacy 

residency program directors, effect size d = 1.20 (p = .011). There was a statistically significant 

difference in the means between PGY1 Community-based Pharmacy (M = 4.17, SD = .842) and 

PGY1/PGY2 combination residency (M = 3.15, SD = .718) indicating that completing an APPE 

at an independent community pharmacy APPE location is more desirable to PGY1 Community-

based Pharmacy residency program directors than PGY1/PGY2 combination residency program 

directors, effect size d = 1.28 (p < .001). There were no other significant differences between 

desirability of completing an APPE at an independent community pharmacy APPE location 

based on residency type. 

 Chain community pharmacy APPE location. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing an APPE at a chain community pharmacy APPE location based on residency type. 

The independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an 

ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

and PGY1/PGY2 combination residencies. The dependent variable was the desirability of 

completing an APPE at a chain community pharmacy APPE location. The ANOVA was 

statistically significant, F(4, 355) = 39.603, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 
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was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.83, SD = 

.585) and PGY1 Community-based Pharmacy (M = 4.15, SD = .894) indicating that completing 

an APPE at a chain community pharmacy APPE location is more desirable to PGY1 

Community–based Pharmacy residency program directors than PGY1 Pharmacy residency 

program directors, effect size d = 2.04 (p < .001). There was a statistically significant difference 

in the means between PGY1 Pharmacy with an ambulatory care focus (M = 3.02, SD = .685) and 

PGY1 Community-based Pharmacy (M = 4.15, SD = .894) indicating that completing an APPE 

at a chain community pharmacy APPE location is more desirable to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care focus 

residency program directors, effect size d = 1.43 (p < .001). There was a statistically significant 

difference in the means between PGY1 Community-based Pharmacy (M = 4.15, SD = .894) and 

PGY1 Managed Care Pharmacy (M = 3.09, SD = .539) indicating that completing an APPE at a 

chain community pharmacy APPE location is more desirable to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = 1.26 (p < .001). There was a statistically significant difference in the 

means between PGY1 Community-based Pharmacy (M = 4.15, SD = .894) and PGY1/PGY2 

combination residency (M = 3.00, SD = .645) indicating that completing an APPE at a chain 

community pharmacy APPE location is more desirable to PGY1 Community-based Pharmacy 

residency program directors than PGY1/PGY2 combination residency program directors, effect 

size d = 1.41 (p < .001). There were no other significant differences between desirability of 

completing an APPE at a chain community pharmacy APPE location based on residency type. 

 Managed care organization APPE location. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 
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of completing an APPE at a managed care organization APPE location based on residency type. 

The independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an 

ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

and PGY1/PGY2 combination residencies. The dependent variable was the desirability of 

completing an APPE at a managed care organization APPE location. The ANOVA was 

statistically significant, F(4, 360) = 16.482, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.04, SD = 

.541) and PGY1 Community-based Pharmacy (M = 3.37, SD = .741) indicating that completing 

an APPE at a managed care organization APPE location is more desirable to PGY1 Community–

based Pharmacy residency program directors than PGY1 Pharmacy residency program directors, 

effect size d = .57 (p = .044). There was a statistically significant difference in the means 

between PGY1 Pharmacy (M = 3.04, SD = .541) and PGY1 Managed Care Pharmacy (M = 4.33, 

SD = 1.231) indicating that completing an APPE at a managed care organization APPE location 

is more desirable to PGY1 Managed Care Pharmacy residency program directors than PGY1 

Pharmacy residency program directors, effect size d = 2.18 (p = .026). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 3.04, SD = .541) and 

PGY1/PGY2 combination residency (M = 3.41, SD = .572) indicating that completing an APPE 

at a managed care organization APPE location is more desirable to PGY1/PGY2 combination 

residency program directors than PGY1 Pharmacy residency program directors, effect size d = 

.68 (p = .025).  There was a statistically significant difference in the means between PGY1 
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Pharmacy with an ambulatory care focus (M = 3.14, SD = .491) and PGY1 Managed Care 

Pharmacy (M = 4.33, SD = 1.231) indicating that completing an APPE at a managed care 

organization APPE location is more desirable to PGY1 Managed Care Pharmacy residency 

program directors than PGY1 Pharmacy with an ambulatory care focus residency program 

directors, effect size d = 1.73 (p = .041).  There were no other significant differences between 

desirability of completing an APPE at a managed care organization APPE location based on 

residency type. 

 Health plan APPE location. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an APPE at a health plan APPE location based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an APPE at a health plan 

APPE location. The ANOVA was statistically significant, F(4, 360) = 20.972, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.96, SD = 

.507) and PGY1 Managed Care Pharmacy (M = 4.33, SD = 1.231) indicating that completing an 

APPE at a health plan APPE location is more desirable to PGY1 Managed Care Pharmacy 

residency program directors than PGY1 Pharmacy residency program directors, effect size d = 

2.44 (p = .018). There was a statistically significant difference in the means between PGY1 

Pharmacy (M = 2.96, SD = .507) and PGY1/PGY2 combination residency (M = 3.44, SD = .577) 
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indicating that completing an APPE at a health plan APPE location is more desirable to 

PGY1/PGY2 combination residency program directors than PGY1 Pharmacy residency program 

directors, effect size d = .93 (p = .002). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 3.02, SD = .424) and 

PGY1 Managed Care Pharmacy (M = 4.33, SD = 1.231) indicating that completing an APPE at a 

health plan APPE location is more desirable to PGY1 Managed Care Pharmacy residency 

program directors than PGY1 Pharmacy with an ambulatory care focus residency program 

directors, effect size d = 2.02 (p = .024).  There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 3.02, SD = .424) and 

PGY1/PGY2 combination residency (M = 3.44, SD = .577) indicating that completing an APPE 

at a health plan APPE location is more desirable to PGY1/PGY2 combination residency program 

directors than PGY1 Pharmacy with an ambulatory care focus residency program directors, 

effect size d = .87 (p = .013). There were no other significant differences between desirability of 

completing an APPE at a health plan APPE location based on residency type. 

 Pharmacy benefit management organization APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing an APPE at a pharmacy benefit management organization APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of completing an APPE at a pharmacy benefit management 

organization APPE location. The ANOVA was statistically significant, F(4, 359) = 22.748, p < 

.001. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.01, SD = 

.530) and PGY1 Community-based Pharmacy (M = 3.33, SD = .668) indicating that completing 

an APPE at a pharmacy benefit management organization APPE location is more desirable to 

PGY1 Community–based Pharmacy residency program directors than PGY1 Pharmacy 

residency program directors, effect size d = .58 (p = .029). There was a statistically significant 

difference in the means between PGY1 Pharmacy (M = 3.01, SD = .530) and PGY1 Managed 

Care Pharmacy (M = 4.42, SD = .793) indicating that completing an APPE at a pharmacy benefit 

management organization APPE location is more desirable to PGY1 Managed Care Pharmacy 

residency program directors than PGY1 Pharmacy residency program directors, effect size d = 

2.59 (p = .001). There was a statistically significant difference in the means between PGY1 

Pharmacy (M = 3.01, SD = .530) and PGY1/PGY2 combination residency (M = 3.46, SD = .582) 

indicating that completing an APPE at a pharmacy benefit management organization APPE 

location is more desirable to PGY1/PGY2 combination residency program directors than PGY1 

Pharmacy residency program directors, effect size d = .84 (p = .006). There was a statistically 

significant difference in the means between PGY1 Pharmacy with an ambulatory care focus (M = 

3.10, SD = .458) and PGY1 Managed Care Pharmacy (M = 4.42, SD = .793) indicating that 

completing an APPE at a pharmacy benefit management organization APPE location is more 

desirable to PGY1 Managed Care Pharmacy residency program directors than PGY1 Pharmacy 

with an ambulatory care focus residency program directors, effect size d = 2.47 (p = .001). There 

was a statistically significant difference in the means between PGY1 Community-based 
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Pharmacy (M = 3.33, SD = .668) and PGY1 Managed Care Pharmacy (M = 4.42, SD = .793) 

indicating that completing an APPE at a pharmacy benefit management organization APPE 

location is more desirable to PGY1 Managed Care Pharmacy residency program directors than 

PGY1 Community-based Pharmacy residency program directors, effect size d = 1.57 (p = .004). 

There was a statistically significant difference in the means between PGY1/PGY2 combination 

residency (M = 3.46, SD = .582) and PGY1 Managed Care Pharmacy (M = 4.42, SD = .793) 

indicating that completing an APPE at a pharmacy benefit management organization APPE 

location is more desirable to PGY1 Managed Care Pharmacy residency program directors than 

PGY1/PGY2 combination residency program directors, effect size d = 1.47 (p = .013).  There 

were no other significant differences between desirability of completing an APPE at a pharmacy 

benefit management organization APPE location based on residency type. 

 Pharmaceutical industry APPE location. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing an APPE at a pharmaceutical industry APPE location based on residency type. 

The independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an 

ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

and PGY1/PGY2 combination residencies. The dependent variable was the desirability of 

completing an APPE at a pharmaceutical industry APPE location. The ANOVA was statistically 

significant, F(4, 358) = 7.130, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.90, SD = 
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.495) and PGY1 Managed Care Pharmacy (M = 3.75, SD = .754) indicating that completing an 

APPE at a pharmaceutical industry APPE location is more desirable to PGY1 Managed Care 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = 1.67 (p = .017). There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 2.92, SD = .534) and PGY1 Managed Care 

Pharmacy (M = 3.75, SD = .754) indicating that completing an APPE at a pharmaceutical 

industry APPE location is more desirable to PGY1 Managed Care Pharmacy residency program 

directors than PGY1 Pharmacy with an ambulatory care focus residency program directors, 

effect size d = 1.43 (p = .021). There was a statistically significant difference in the means 

between PGY1 Community-based Pharmacy (M = 2.89, SD = .737) and PGY1 Managed Care 

Pharmacy (M = 3.75, SD = .754) indicating that completing an APPE at a pharmaceutical 

industry APPE location is more desirable to PGY1 Managed Care Pharmacy residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

1.16 (p = .019). There was a statistically significant difference in the means between 

PGY1/PGY2 combination residency (M = 2.93, SD = .385) and PGY1 Managed Care Pharmacy 

(M = 3.75, SD = .754) indicating that completing an APPE at a pharmaceutical industry APPE 

location is more desirable to PGY1 Managed Care Pharmacy residency program directors than 

PGY1/PGY2 combination residency program directors, effect size d = 1.57 (p = .022).  There 

were no other significant differences between desirability of completing an APPE at a 

pharmaceutical industry APPE location based on residency type. 

 International APPE location. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an APPE at an international APPE site based on residency type. The independent variable 
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included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an APPE at an 

international APPE site. The ANOVA was not statistically significant, F(4, 353) = 1.170, p = 

.324. 

 Pharmacy residency APPE location. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an APPE at APPE location with a pharmacy residency program based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

an APPE at APPE location with a pharmacy residency program. The ANOVA was statistically 

significant, F(4, 361) = 4.314, p = .002. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.83, SD = 

.711) and PGY1 Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an 

APPE at an APPE location with a pharmacy residency program is more desirable to PGY1 

Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = 1.20 (p < .001). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 3.71, SD = .800) and 

PGY1 Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at an 
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APPE location with a pharmacy residency program is more desirable to PGY1 Pharmacy with an 

ambulatory care focus residency program directors than PGY1 Managed Care Pharmacy 

residency program directors, effect size d = .23 (p < .001). There was a statistically significant 

difference in the means between PGY1 Community-based Pharmacy (M = 3.89, SD = .706) and 

PGY1 Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at 

APPE location with a pharmacy residency program is more desirable to PGY1 Community-

based Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency 

program directors, effect size d = 1.41 (p < .001).  There was a statistically significant difference 

in the means between PGY1/PGY2 combination residency (M = 3.81, SD = .694) and PGY1 

Managed Care Pharmacy (M = 3.00, SD = .000) indicating that completing an APPE at an APPE 

location with a pharmacy residency program is more desirable to PGY1/PGY2 combination 

residency program directors than PGY1 Managed Care Pharmacy residency program directors, 

effect size d = 1.40 (p < .001).  There were no other significant differences between desirability 

of completing an APPE at an APPE location with a pharmacy residency program based on 

residency type. 

 Participant’s APPE location. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an APPE at the participant’s APPE site based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an APPE at the 

participant’s APPE site. The ANOVA was not statistically significant, F(4, 364) = 1.634, p = 

.165. 
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Necessary APPE Locations 

 Federal government hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing an APPE at a federal government hospital/health system APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing an APPE at a federal government hospital/health 

system APPE location. The ANOVA was statistically significant, F(4, 346) = 2.564, p = .038. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Community-based Pharmacy (M 

= 2.47, SD = .667) and PGY1/PGY2 combination residency (M = 3.00, SD = .566) indicating 

that completing an APPE at a federal government hospital/health system APPE location is more 

necessary to PGY1/PGY2 combination residency program directors than PGY1 Community-

based Pharmacy residency program directors, effect size d = .84 (p = .027).  There were no other 

significant differences between necessity of completing an APPE at a federal government 

hospital/health system APPE location based on residency type. 

 University-based hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing an APPE at a university-based hospital/health system APPE location 

based on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 
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Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing an APPE at a university-based hospital/health system APPE location. 

The ANOVA was statistically significant, F(4, 346) = 9.026, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.21, SD = 

.783) and PGY1 Community-based Pharmacy (M = 2.64, SD = .656) indicating that completing 

an APPE at a university-based hospital/health system APPE location is more necessary to PGY1 

Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 

program directors, effect size d = .75 (p < .001). There was a statistically significant difference in 

the means between PGY1 Pharmacy with an ambulatory care focus (M = 3.00, SD = .684) and 

PGY1/PGY2 combination residency (M = 3.65, SD = .892) indicating that completing an APPE 

at a university-based hospital/health system APPE location is more necessary to PGY1/PGY2 

combination residency program directors than PGY1 Pharmacy with an ambulatory care focus 

residency program directors, effect size d = .85 (p = .018).   There was a statistically significant 

difference in the means between PGY1 Community-based Pharmacy (M = 2.64, SD = .656) and 

PGY1/PGY2 combination residency (M = 3.65, SD = .892) indicating that completing an APPE 

at a university-based hospital/health system APPE location is more necessary to PGY1/PGY2 

combination residency program directors than PGY1 Community Pharmacy residency program 

directors, effect size d = 1.34 (p < .001). There was a statistically significant difference in the 

means between PGY1 Managed Care Pharmacy (M = 2.70, SD = .823) and PGY1/PGY2 
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combination residency (M = 3.65, SD = .892) indicating that completing an APPE at a 

university-based hospital/health system APPE location is more necessary to PGY1/PGY2 

combination residency program directors than PGY1 Managed Care Pharmacy residency 

program directors, effect size d = 1.09 (p = .049). There were no other significant differences 

between necessity of completing an APPE at a university-based hospital/health system APPE 

location based on residency type. 

 Community/public teaching hospital/health system APPE location. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of completing an APPE at a community/public teaching 

hospital/health system APPE location based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing an APPE at a community/ 

public teaching hospital/health system APPE location. The ANOVA was statistically significant, 

F(4, 346) = 6.276, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Community-based Pharmacy (M 

= 2.74, SD = .734) and PGY1 Pharmacy (M = 3.22, SD = .751) indicating that completing an 

APPE at a community/public teaching hospital/health system APPE location is more necessary 

to PGY1 Pharmacy residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = .64 (p = .001). There was a statistically significant 
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difference in the means between PGY1 Community-based Pharmacy (M = 2.74, SD = .734) and 

PGY1/PGY2 combination residency (M = 3.35, SD = .797) indicating that completing an APPE 

at a community/public teaching hospital/health system APPE location is more necessary to 

PGY1/PGY2 combination residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = .80 (p = .010). There were no other significant 

differences between necessity of completing an APPE at a community/public teaching 

hospital/health system APPE location based on residency type. 

 Community/public nonteaching hospital/health system APPE location. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of completing an APPE at a community/public nonteaching 

hospital/health system APPE location based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing an APPE at a community/ 

public nonteaching hospital/health system APPE location. The ANOVA was statistically 

significant, F(4, 345) = 5.835, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.07, SD = 

.676) and PGY1 Pharmacy with an ambulatory care focus  (M = 2.73, SD = .574) indicating that 

completing an APPE at a community/public nonteaching hospital/health system APPE location 

is more necessary to PGY1 Pharmacy residency program directors than PGY1 Pharmacy with an 



 274 

ambulatory care residency program directors, effect size d = .52 (p = .016). There was a 

statistically significant difference in the means between PGY1 Pharmacy (M = 3.07, SD = .676) 

and PGY1 Community-based Pharmacy (M = 2.64, SD = .692) indicating that completing an 

APPE at a community/public nonteaching hospital/health system APPE location is more 

necessary to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = .63 (p = .002). There were no other 

significant differences between necessity of completing an APPE at a community/public 

nonteaching hospital/health system APPE location based on residency type. 

 Private teaching hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing an APPE at a private teaching hospital/health system APPE location 

based on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing an APPE at a private teaching hospital/health system APPE location. 

The ANOVA was statistically significant, F(4, 343) = 5.713, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.04, SD = 

.645) and PGY1 Community-based Pharmacy (M = 2.62, SD = .661) indicating that completing 

an APPE at a private teaching hospital/health system APPE location is more necessary to PGY1 

Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 



 275 

program directors, effect size d = .65 (p = .003). There was a statistically significant difference in 

the means between PGY1 Community-based Pharmacy (M = 2.62, SD = .661) and PGY1/PGY2 

combination residency (M = 3.23, SD = .765) indicating that completing an APPE at a private 

teaching hospital/health system APPE location is more necessary to PGY1/PGY2 combination 

residency program directors than PGY1 Community-based Pharmacy residency program 

directors, effect size d = .87 (p = .012). There were no other significant differences between 

necessity of completing an APPE at a private teaching hospital/health system APPE location 

based on residency type. 

 Private nonteaching hospital/health system APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing an APPE at a private nonteaching hospital/health system APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing an APPE at a private nonteaching hospital/health 

system APPE location. The ANOVA was statistically significant, F(4, 338) = 4.030, p = .003. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.95, SD = 

.669) and PGY1 Community-based Pharmacy (M = 2.57, SD = .630) indicating that completing 

an APPE at a private nonteaching hospital/health system APPE location is more necessary to 

PGY1 Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 
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program directors, effect size d = .57 (p = .004). There were no other significant differences 

between necessity of completing an APPE at a private nonteaching hospital/health system APPE 

location based on residency type. 

 Independent community pharmacy APPE location. A one-way analysis of variance 

was conducted to determine whether there was a statistically significant difference in the 

necessity of completing an APPE at an independent community pharmacy APPE location based 

on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing an APPE at an independent community pharmacy location. The 

ANOVA was statistically significant, F(4, 342) = 13.427, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.52, SD = 

.727) and PGY1 Community-based Pharmacy (M = 3.45, SD = .846) indicating that completing 

an APPE at an independent community pharmacy APPE location is more necessary to PGY1 

Community-based Pharmacy residency program directors than PGY1 Pharmacy residency 

program directors, effect size d = 1.25 (p < .001). There was a statistically significant difference 

in the means between PGY1 Pharmacy with an ambulatory care focus (M = 2.77, SD = .560) and 

PGY1 Community-based Pharmacy (M = 3.45, SD = .846) indicating that completing an APPE 

at an independent community pharmacy APPE location is more necessary to PGY1 Community-

based Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care 
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focus residency program directors, effect size d = .96 (p < .001). There was a statistically 

significant difference in the means between PGY1/PGY2 combination residency (M = 2.65, SD 

= 1.018) and PGY1 Community-based Pharmacy (M = 3.45, SD = .846) indicating that 

completing an APPE at an independent community pharmacy APPE location is more necessary 

to PGY1 Community-based Pharmacy residency program directors than PGY1/PGY2 

combination residency program directors, effect size d = .87 (p = .015). There were no other 

significant differences between necessity of completing an APPE at an independent community 

pharmacy APPE location based on residency type. 

 Chain community pharmacy APPE location. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing an APPE at a chain community pharmacy APPE location based on residency type. 

The independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an 

ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

and PGY1/PGY2 combination residencies. The dependent variable was the necessity of 

completing an APPE at a chain community pharmacy location. The ANOVA was statistically 

significant, F(4, 333) = 22.197, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.41, SD = 

.760) and PGY1 Community-based Pharmacy (M = 3.68, SD = .986) indicating that completing 

an APPE at a chain community pharmacy APPE location is more necessary to PGY1 

Community-based Pharmacy residency program directors than PGY1 Pharmacy residency 
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program directors, effect size d = 1.59 (p < .001). There was a statistically significant difference 

in the means between PGY1 Pharmacy with an ambulatory care focus (M = 2.63, SD = .789) and 

PGY1 Community-based Pharmacy (M = 3.68, SD = .986) indicating that completing an APPE 

at a chain community pharmacy APPE location is more necessary to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care focus 

residency program directors, effect size d = 1.19 (p < .001). There was a statistically significant 

difference in the means between PGY1/PGY2 combination residency (M = 2.61, SD = .891) and 

PGY1 Community-based Pharmacy (M = 3.68, SD = .986) indicating that completing an APPE 

at a chain community pharmacy APPE location is more necessary to PGY1 Community-based 

Pharmacy residency program directors than PGY1/PGY2 combination residency program 

directors, effect size d = 1.12 (p < .001). There were no other significant differences between 

necessity of completing an APPE at a chain community pharmacy APPE location based on 

residency type. 

 Managed care organization APPE location. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing an APPE at a managed care organization APPE location based on residency type. 

The independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an 

ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

and PGY1/PGY2 combination residencies. The dependent variable was the necessity of 

completing an APPE at a managed care organization APPE location. The ANOVA was 

statistically significant, F(4, 340) = 7.005, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 
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not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.49, SD = 

.760) and PGY1 Managed Care Pharmacy (M = 3.70, SD = .949) indicating that completing an 

APPE at a managed care organization APPE location is more necessary to PGY1 Managed Care 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = 1.57 (p = .019). There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 2.57, SD = .544) and PGY1 Managed Care 

Pharmacy (M = 3.70, SD = .949) indicating that completing an APPE at a managed care 

organization APPE location is more necessary to PGY1 Managed Care Pharmacy residency 

program directors than PGY1 Pharmacy with an ambulatory care focus residency program 

directors, effect size d = 1.79 (p = .027). There was a statistically significant difference in the 

means between PGY1 Community-based Pharmacy (M = 2.59, SD = .741) and PGY1 Managed 

Care Pharmacy (M = 3.70, SD = .949) indicating that completing an APPE at a managed care 

organization APPE location is more necessary to PGY1 Managed Pharmacy residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

1.42 (p = .032). There were no other significant differences between necessity of completing an 

APPE at a managed care organization APPE location based on residency type. 

 Health plan APPE location. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing 

an APPE at a health plan APPE location based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 
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residencies. The dependent variable was the necessity of completing an APPE at a health plan 

APPE location. The ANOVA was statistically significant, F(4, 342) = 7.414, p < .001.  

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.41, SD = 

.752) and PGY1 Managed Care Pharmacy (M = 3.60, SD = .843) indicating that completing an 

APPE at a health plan APPE location is more necessary to PGY1 Managed Care Pharmacy 

residency program directors than PGY1 Pharmacy residency program directors, effect size d = 

1.57 (p = .010). There was a statistically significant difference in the means between PGY1 

Pharmacy with an ambulatory care focus (M = 2.54, SD = .585) and PGY1 Managed Care 

Pharmacy (M = 3.60, SD = .843) indicating that completing an APPE at a health plan APPE 

location is more necessary to PGY1 Managed Care Pharmacy residency program directors than 

PGY1 Pharmacy with an ambulatory care focus residency program directors, effect size d = 1.67 

(p = .021). There was a statistically significant difference in the means between PGY1 

Community-based Pharmacy (M = 2.51, SD = .746) and PGY1 Managed Care Pharmacy (M = 

3.60, SD = .843) indicating that completing an APPE at a health plan APPE location is more 

necessary to PGY1 Managed Care Pharmacy residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = 1.43 (p = .018). There 

were no other significant differences between necessity of completing an APPE at a health plan 

APPE location based on residency type. 

 Pharmacy benefits management organization APPE location. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 
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the necessity of completing an APPE at a pharmacy benefits management organization APPE 

location based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing an APPE at a pharmacy benefits management 

organization APPE location. The ANOVA was statistically significant, F(4, 342) = 5.934, p < 

.001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.42, SD = 

.747) and PGY1 Managed Care Pharmacy (M = 3.40, SD = .699) indicating that completing an 

APPE at a pharmacy benefits management organization APPE location is more necessary to 

PGY1 Managed Care Pharmacy residency program directors than PGY1 Pharmacy residency 

program directors, effect size d = 1.32 (p = .010). There was a statistically significant difference 

in the means between PGY1 Pharmacy with an ambulatory care focus (M = 2.62, SD = .573) and 

PGY1 Managed Care Pharmacy (M = 3.40, SD = .699) indicating that completing an APPE at a 

pharmacy benefits management organization APPE location is more necessary to PGY1 

Managed Care Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory 

care focus residency program directors, effect size d = 1.31 (p = .041). There was a statistically 

significant difference in the means between PGY1 Community-based Pharmacy (M = 2.63, SD = 

.667) and PGY1 Managed Care Pharmacy (M = 3.40, SD = .699) indicating that completing an 

APPE at a pharmacy benefits management organization APPE location is more necessary to 
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PGY1 Managed Care Pharmacy residency program directors than PGY1 Community-based 

residency program directors, effect size d = 1.15 (p = .048). There were no other significant 

differences between necessity of completing an APPE at a pharmacy benefits management 

organization APPE location based on residency type. 

 Pharmaceutical industry APPE location. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing an APPE at a pharmaceutical industry APPE location based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the necessity of completing 

an APPE at a pharmaceutical industry APPE location. The ANOVA was not statistically 

significant, F(4, 342) = 1.106, p = .354. 

 International APPE location. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing 

an APPE at an international APPE location based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing an APPE at an international 

APPE location. The ANOVA was not statistically significant, F(4, 339) = .177, p = .950. 

 Pharmacy residency APPE location. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing 

an APPE at a residency location based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-
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based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing an APPE at residency location. The 

ANOVA was not statistically significant, F(4, 336) = 1.314, p = .264. 

 Participant’s residency APPE location. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the necessity of 

completing an APPE at the participant’s residency location based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the necessity of completing 

an at the participant’s residency location. The ANOVA was not statistically significant, F(4, 343) 

= .331, p = .857. 

Desirable APPE Structure 

 Longitudinal APPEs at the participant’s residency site. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing longitudinal APPEs at the participant’s residency site based on 

residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of completing longitudinal APPEs at the participant’s residency site. The ANOVA 

was not statistically significant, F(4, 347) = .230, p = .921. 

 Longitudinal APPEs at a pharmacy residency site. A one-way analysis of variance 

was conducted to determine whether there was a statistically significant difference in the 

desirability of completing longitudinal APPEs at a pharmacy residency site based on residency 
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type. The independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an 

ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

and PGY1/PGY2 combination residencies. The dependent variable was the desirability of 

completing longitudinal APPEs at a pharmacy residency site. The ANOVA was statistically 

significant, F(4, 343) = 2.838, p = .024. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.61, SD = 

.685) and PGY1 Managed Care Pharmacy (M = 3.09, SD = .302) indicating that completing 

longitudinal APPEs at a pharmacy residency site is more desirable to PGY1 Pharmacy residency 

program directors than PGY1 Managed Care Pharmacy residency program directors, effect size 

d = .77 (p = .001).  There was a statistically significant difference in the means between PGY1 

Pharmacy with an ambulatory care focus (M = 3.53, SD = .616) and PGY1 Managed Care 

Pharmacy (M = 3.09, SD = .302) indicating that completing longitudinal APPEs at a pharmacy 

residency site is more desirable to PGY1 Pharmacy with an ambulatory care focus residency 

program directors than PGY1 Managed Care Pharmacy residency program directors, effect size 

d = .77 (p = .012). There was a statistically significant difference in the means between PGY1 

Managed Care Pharmacy (M = 3.09, SD = .302) and PGY1/PGY2 combination residency (M = 

3.74, SD = .594) indicating that completing longitudinal APPEs at a pharmacy residency site is 

more desirable to PGY1/PGY2 combination residency program directors than PGY1 Managed 

Care Pharmacy residency program directors, effect size d = 1.23 (p = .001). There were no other 
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significant differences between desirability of completing longitudinal APPEs at a pharmacy 

residency site based on residency type. 

 Longitudinal APPEs at a non-residency site. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing longitudinal APPEs at a non-residency site based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

longitudinal APPEs at a non-residency site. The ANOVA was not statistically significant, F(4, 

341) = 1.425, p = .225. 

 Balanced mix of inpatient and outpatient APPE electives. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing a balanced mix of inpatient and outpatient APPE electives based 

on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of completing a balanced mix of inpatient and outpatient APPE electives. The 

ANOVA was statistically significant, F(4, 343) = 2.885, p = .023. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy with an ambulatory 

care focus (M = 3.90, SD = .684) and PGY1 Pharmacy (M = 3.55, SD = .724) indicating that 
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completing a balanced mix of inpatient and outpatient APPE electives is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1 Pharmacy 

residency program directors, effect size d = .49 (p = .028). There were no other significant 

differences between desirability of completing balanced mix of inpatient and outpatient APPE 

electives based on residency type. 

 More inpatient APPE electives than outpatient APPE electives. A one-way analysis 

of variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing more inpatient APPE electives than outpatient APPE electives 

based on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of completing more inpatient APPE electives than outpatient APPE electives. The 

ANOVA was statistically significant, F(4, 343) = 68.089, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 4.05, SD = 

.782) and PGY1 Pharmacy with an ambulatory care focus (M = 3.04, SD = .617) indicating that 

completing more inpatient APPE electives than outpatient APPE electives is more desirable to 

PGY1 Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care 

focus residency program directors, effect size d = 1.34 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 4.05, SD = .782) and PGY1 

Community-based Pharmacy (M = 2.28, SD = .766) indicating that completing more inpatient 
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APPE electives than outpatient APPE electives is more desirable to PGY1 Pharmacy residency 

program directors than PGY1 Community-based Pharmacy residency program directors, effect 

size d = 2.27 (p < .001). There was a statistically significant difference in the means between 

PGY1 Pharmacy (M = 4.05, SD = .782) and PGY1 Managed Care Pharmacy (M = 2.27, SD = 

.786) indicating that completing more inpatient APPE electives than outpatient APPE electives is 

more desirable to PGY1 Pharmacy residency program directors than PGY1 Managed Care 

Pharmacy residency program directors, effect size d = 2.28 (p < .001). There was a statistically 

significant difference in the means between PGY1/PGY2 combination residency (M = 3.81, SD 

= .736) and PGY1 Managed Care Pharmacy (M = 2.27, SD = .786) indicating that completing 

more inpatient APPE electives than outpatient APPE electives is more desirable to PGY1/PGY2 

combination residency program directors than PGY1 Managed Care Pharmacy residency 

program directors, effect size d = 2.05 (p < .001). There was a statistically significant difference 

in the means between PGY1 Pharmacy with an ambulatory care focus (M = 3.04, SD = .617) and 

PGY1 Community-based Pharmacy (M = 2.28, SD = .766) indicating that completing more 

inpatient APPE electives than outpatient APPE electives is more desirable to PGY1 Pharmacy 

with an ambulatory care focus residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = 1.10 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy with an ambulatory care focus (M = 

3.04, SD = .617) and PGY1/PGY2 combination residency (M = 3.81, SD = .736) indicating that 

completing more inpatient APPE electives than outpatient APPE electives is more desirable to 

PGY1/PGY2 combination residency program directors than PGY1 Pharmacy with an ambulatory 

care focus residency program directors, effect size d = 1.16 (p < .001). There was a statistically 

significant difference in the means between PGY1/PGY2 combination residency (M = 3.81, SD 
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= .736) and PGY1 Community-based Pharmacy (M = 2.28, SD = .766) indicating that 

completing more inpatient APPE electives than outpatient APPE electives is more desirable to 

PGY1/PGY2 combination residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = 2.03 (p < .001). There were no other significant 

differences between desirability of completing more inpatient APPE electives than outpatient 

APPE electives based on residency type. 

 More outpatient APPE electives than inpatient APPE electives. A one-way analysis 

of variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing more outpatient APPE electives than inpatient APPE electives 

based on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of completing more outpatient APPE electives than inpatient APPE electives. The 

ANOVA was statistically significant, F(4, 345) = 47.038, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.39, SD = 

.748) and PGY1 Pharmacy with an ambulatory care focus (M = 3.31, SD = .508) indicating that 

completing more outpatient APPE electives than inpatient APPE electives is more desirable to 

PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 

Pharmacy residency program directors, effect size d = 1.29 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 2.39, SD = .748) and PGY1 
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Community-based Pharmacy (M = 3.91, SD = .840) indicating that completing more outpatient 

APPE electives than inpatient APPE electives is more desirable to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = 1.99 (p < .001). There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 3.31, SD = .508) and PGY1 Community-

based Pharmacy (M = 3.91, SD = .840) indicating that completing more outpatient APPE 

electives than inpatient APPE electives is more desirable to PGY1 Community-based Pharmacy 

residency program directors than PGY1 Pharmacy with an ambulatory care focus residency 

program directors, effect size d = .89 (p = .001). There was a statistically significant difference in 

the means between PGY1/PGY2 combination residency (M = 2.85, SD = .818) and PGY1 

Community-based Pharmacy (M = 3.91, SD = .840) indicating that completing more outpatient 

APPE electives than inpatient APPE electives is more desirable to PGY1 Community-based 

Pharmacy residency program directors than PGY1/PGY2 combination residency program 

directors, effect size d = 1.27 (p < .001). There were no other significant differences between 

desirability of completing more outpatient APPE electives than inpatient APPE electives based 

on residency type. 

 Letter grade for each APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of receiving a 

letter grade for each APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability receiving a letter grade for each APPE. The ANOVA 

was statistically significant, F(4, 342) = 2.515, p = .041. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

were no significant differences between desirability of receiving a letter grade for each APPE 

based on residency type. 

 One letter grade for all APPEs. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of receiving 

one letter grade for all APPEs based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of receiving one letter grade for all APPEs.  The 

ANOVA was not statistically significant, F(4, 341) = .222, p = .926. 

 Pass-fail grades for APPEs. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of receiving 

pass-fail grades for APPEs based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of receiving pass-fail grades for APPEs.  The 

ANOVA was not statistically significant, F(4, 343) = 1.385, p = .239. 

 Honors or similar designation for APPEs. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of receiving an honors or similar designation for APPEs based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 
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care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of receiving 

an honors or similar designation for APPEs.  The ANOVA was not statistically significant, F(4, 

342) = .153, p = .962 

Necessary APPE Structure  

 Longitudinal APPEs at the participant’s residency site. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing longitudinal APPEs at the participant’s residency site based on 

residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing longitudinal APPEs at the participant’s residency site.  The ANOVA 

was not statistically significant, F(4, 330) = .780, p = .539. 

 Longitudinal APPEs at a pharmacy residency site. A one-way analysis of variance 

was conducted to determine whether there was a statistically significant difference in the 

necessity of completing longitudinal APPEs at a pharmacy residency site based on residency 

type. The independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an 

ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, 

and PGY1/PGY2 combination residencies. The dependent variable was the necessity of 

completing longitudinal APPEs at a pharmacy residency site.  The ANOVA was not statistically 

significant, F(4, 331) = .569, p = .685. 

 Longitudinal APPEs at a non-residency site. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 
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completing longitudinal APPEs at a non-residency site based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of completing longitudinal 

APPEs at a non-residency site.  The ANOVA was not statistically significant, F(4, 328) = .904, p 

= .462. 

 Balanced mix of inpatient and outpatient APPE electives. A one-way analysis of 

variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing a balanced mix of inpatient and outpatient APPE electives based on 

residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing a balanced mix of inpatient and outpatient APPE electives. The ANOVA 

was statistically significant, F(4, 327) = 2.585, p = .037. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.12, SD = 

.700) and PGY1/PGY2 combination residency (M = 3.56, SD = .698) indicating that completing 

a balanced mix of inpatient and outpatient APPE electives is more necessary to PGY1/PGY2 

combination residency program directors than PGY1 Pharmacy residency program directors, 

effect size d = .63 (p = .027). There were no other significant differences between necessity of 

completing a balanced mix of inpatient and outpatient APPE electives based on residency type. 
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 More inpatient APPE electives than outpatient APPE electives. A one-way analysis 

of variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing more inpatient APPE electives than outpatient APPE electives based 

on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing more inpatient APPE electives than outpatient APPE electives. The 

ANOVA was statistically significant, F(4, 330) = 20.987, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.41, SD = 

.806) and PGY1 Pharmacy with an ambulatory care focus (M = 2.74, SD = .675) indicating that 

completing more inpatient APPE electives than outpatient APPE electives is more necessary to 

PGY1 Pharmacy residency program directors than PGY1/PGY2 combination residency program 

directors, effect size d = .85 (p < .001). There was a statistically significant difference in the 

means between PGY1 Pharmacy (M = 3.41, SD = .806) and PGY1 Community-based Pharmacy 

(M = 2.38, SD = .740) indicating that completing more inpatient APPE electives than outpatient 

APPE electives is more necessary to PGY1 Pharmacy residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = 1.29 (p < .001). There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.41, SD = 

.806) and PGY1 Managed Care Pharmacy (M = 2.56, SD = .527) indicating that completing 

more inpatient APPE electives than outpatient APPE electives is more necessary to PGY1 
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Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = 1.07 (p = .010). There was a statistically significant difference in the 

means between PGY1 Community-based Pharmacy (M = 2.38, SD = .740) and PGY1/PGY2 

combination residency (M = 3.22, SD = .641) indicating that completing more inpatient APPE 

electives than outpatient APPE electives is more necessary to PGY1/PGY2 combination 

residency program directors than PGY1 Community-based Pharmacy residency program 

directors, effect size d = 1.20 (p < .001). There were no other significant differences between 

necessity of completing more inpatient APPE electives than outpatient APPE electives based on 

residency type. 

 More outpatient APPE electives than inpatient APPE electives. A one-way analysis 

of variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing more outpatient APPE electives than inpatient APPE electives based 

on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing more outpatient APPE electives than inpatient APPE electives. The 

ANOVA was statistically significant, F(4, 328) = 17.425, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.35, SD = 

.749) and PGY1 Pharmacy with an ambulatory care focus (M = 2.83, SD = .670) indicating that 

completing more outpatient APPE electives than inpatient APPE electives is more necessary to 
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PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 

Pharmacy residency program directors, effect size d = .65 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 2.35, SD = .749) and PGY1 

Community-based Pharmacy (M = 3.30, SD = .687) indicating that completing more outpatient 

APPE electives than inpatient APPE electives is more necessary to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = 1.28 (p < .001). There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 2.83, SD = .670) and PGY1 Community-

based Pharmacy (M = 3.30, SD = .687) indicating that completing more outpatient APPE 

electives than inpatient APPE electives is more necessary to PGY1 Community-based Pharmacy 

residency program directors than PGY1 Pharmacy with an ambulatory care focus residency 

program directors, effect size d = .69 (p = .015). There was a statistically significant difference in 

the means between PGY1/PGY2 combination residency (M = 2.69, SD = .679) and PGY1 

Community-based Pharmacy (M = 3.30, SD = .687) indicating that completing more outpatient 

APPE electives than inpatient APPE electives is more necessary to PGY1 Community-based 

Pharmacy residency program directors than PGY1/PGY2 combination residency program 

directors, effect size d = .89 (p = .007). There were no other significant differences between 

necessity of completing more outpatient APPE electives than inpatient APPE electives based on 

residency type. 

 Letter grade for each APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of receiving a 

letter grade for each APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-
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based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of receiving a letter grade for each APPE.  The 

ANOVA was not statistically significant, F(4, 329) = .258, p = .905. 

 One letter grade for all APPEs. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of receiving one 

letter grade for all APPEs based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of receiving one letter grade for all APPEs.  The 

ANOVA was not statistically significant, F(4, 335) = 1.070, p = .371. 

 Pass-fail grades for APPEs. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of receiving 

pass-fail grades for APPEs based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of receiving pass-fail grades for APPEs.  The ANOVA 

was not statistically significant, F(4, 328) = 1.492, p = .204. 

 Honors or similar designation for APPEs. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

receiving an honors or similar designation for APPEs based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of receiving an honors or 
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similar designation for APPEs. The ANOVA was not statistically significant, F(4, 327) = .730, p 

= .572. 

Desirable APPE Elective Types 

 Academia/teaching elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an academia/teaching elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an academia/teaching 

elective APPE. The ANOVA was statistically significant, F(4, 332) = 3.210, p = .013. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy with an ambulatory 

care focus (M = 3.72, SD = .579) and PGY1/PGY2 combination residency (M = 3.31, SD = .618) 

indicating that completing an academia/teaching elective APPE is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1/PGY2 

combination residency program directors, effect size d = .69 (p = .049). There were no other 

significant differences between desirability of completing an academia/teaching elective APPE 

based on residency type. 

 Anticoagulation elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an anticoagulation elective APPE based on residency type. The independent variable included 
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five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an anticoagulation 

elective APPE. The ANOVA was statistically significant, F(4, 332) = 5.210, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy with an ambulatory 

care focus (M = 4.04, SD = .683) and PGY1 Pharmacy (M = 3.75, SD = .623) indicating that 

completing an anticoagulation elective APPE is more desirable to PGY1 Pharmacy with an 

ambulatory care focus residency program directors than PGY1 Pharmacy residency program 

directors, effect size d = .46 (p = .033). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 4.04, SD = .683) and 

PGY1 Community-based Pharmacy residency (M = 3.56, SD = .629) indicating that completing 

an anticoagulation elective APPE is more desirable to PGY1 Pharmacy with an ambulatory care 

focus residency program directors than PGY1 Community-based Pharmacy residency program 

directors, effect size d = .73 (p = .002). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 4.04, SD = .683) and 

PGY1 Managed Care Pharmacy residency (M = 3.30, SD = .483) indicating that completing an 

anticoagulation elective APPE is more desirable to PGY1 Pharmacy with an ambulatory care 

focus residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = 1.13 (p = .006). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 4.04, SD = .683) and 
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PGY1/PGY2 combination residency (M = 3.62, SD = .571) indicating that completing an 

anticoagulation elective APPE is more desirable to PGY1 Pharmacy with an ambulatory care 

focus residency program directors than PGY1/PGY2 combination residency program directors, 

effect size d = .65 (p = .043). There were no other significant differences between desirability of 

completing an anticoagulation elective APPE based on residency type. 

 Cardiology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing a 

cardiology elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing a cardiology elective APPE. The 

ANOVA was statistically significant, F(4, 330) = 5.234, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.88, SD = 

.642) and PGY1 Community-based Pharmacy (M = 3.45, SD = .504) indicating that completing a 

cardiology elective APPE is more desirable to PGY1 Pharmacy residency program directors than 

PGY1 Community-based Pharmacy residency program directors, effect size d = .69 (p = .001). 

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 3.85, SD = .659) and PGY1 Community-based Pharmacy residency 

(M = 3.45, SD = .504) indicating that completing a cardiology elective APPE is more desirable to 

PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 
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Community-based Pharmacy residency program directors, effect size d = .68 (p = .024). There 

were no other significant differences between desirability of completing a cardiology elective 

APPE based on residency type. 

 Corporate pharmacy management elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a corporate pharmacy management elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a corporate pharmacy management elective APPE. The ANOVA was statistically significant, 

F(4, 330) = 17.887, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.99, SD = 

.599) and PGY1 Community-based Pharmacy (M = 3.58, SD = .698) indicating that completing a 

corporate pharmacy management elective APPE is more desirable to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = .96 (p < .001). There was a statistically significant difference in the means between 

PGY1 Pharmacy (M = 2.99, SD = .599) and PGY1 Managed Care Pharmacy (M = 4.00, SD = 

.667) indicating that completing a corporate pharmacy management elective APPE is more 

desirable to PGY1 Managed Care Pharmacy residency program directors than PGY1 Pharmacy 

residency program directors, effect size d = 1.68 (p = .006).  There was a statistically significant 
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difference in the means between PGY1 Pharmacy (M = 2.99, SD = .599) and PGY1/PGY2 

combination residency (M = 3.58, SD = .758) indicating that completing a corporate pharmacy 

management elective APPE is more desirable to PGY1/PGY2 combination residency program 

directors than PGY1 Pharmacy residency program directors, effect size d = .95 (p = .005).  There 

was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 2.91, SD = .590) and PGY1 Community-based Pharmacy (M = 3.58, 

SD = .698) indicating that completing a corporate pharmacy management elective APPE is more 

desirable to PGY1 Community-based Pharmacy residency program directors than PGY1 

Pharmacy with an ambulatory care focus residency program directors, effect size d = 1.04 (p < 

.001). There was a statistically significant difference in the means between PGY1 Pharmacy with 

an ambulatory care focus (M = 2.91, SD = .590) and PGY1 Managed Care Pharmacy (M = 4.00, 

SD = .667) indicating that completing a corporate pharmacy management elective APPE is more 

desirable to PGY1 Managed Care Pharmacy residency program directors than PGY1 Pharmacy 

with an ambulatory care focus residency program directors, effect size d = 1.81 (p = .003).  

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 2.91, SD = .590) and PGY1/PGY2 combination residency (M = 

3.58, SD = .758) indicating that completing a corporate pharmacy management elective APPE is 

more desirable to PGY1/PGY2 combination residency program directors than PGY1 Pharmacy 

with an ambulatory care focus residency program directors, effect size d = 1.02 (p = .003). There 

were no other significant differences between desirability of completing a corporate pharmacy 

management elective APPE based on residency type. 

 Critical care elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 
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a critical care elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing a critical care elective APPE. The 

ANOVA was statistically significant, F(4, 332) = 43.076, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 4.18, SD = 

.688) and PGY1 Pharmacy with an ambulatory care focus (M = 3.52, SD = .691) indicating that 

completing a critical care elective APPE is more desirable to PGY1 Pharmacy residency 

program directors than PGY1 Pharmacy with an ambulatory care focus residency program 

directors, effect size d = .96 (p < .001).  There was a statistically significant difference in the 

means between PGY1 Pharmacy (M = 4.18, SD = .688) and PGY1 Community-based Pharmacy 

residency (M = 2.81, SD = .627) indicating that completing a critical care elective APPE is more 

desirable to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = 2.02 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 4.18, SD = .688) and PGY1 

Managed Care Pharmacy residency (M = 3.20, SD = .632) indicating that completing a critical 

care elective APPE is more desirable to PGY1 Pharmacy residency program directors than 

PGY1 Managed Care Pharmacy residency program directors, effect size d = 1.43 (p < .001). 

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 3.52, SD = .691) and PGY1 Community-based Pharmacy residency 
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(M = 2.81, SD = .627) indicating that completing a critical care elective APPE is more desirable 

to PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = 1.07 (p < .001). There 

was a statistically significant difference in the means between PGY1/PGY2 combination 

residency (M = 3.88, SD = .653) and PGY1 Community-based Pharmacy residency (M = 2.81, 

SD = .627) indicating that completing a critical care elective APPE is more desirable to 

PGY1/PGY2 combination residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = 1.68 (p < .001). There were no other significant 

differences between desirability of completing a critical care elective APPE based on residency 

type. 

 Diabetes/endocrinology elective APPE. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the desirability of 

completing a diabetes/endocrinology elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the desirability of completing a 

diabetes/endocrinology elective APPE. The ANOVA was statistically significant, F(4, 333) = 

9.364, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.73, SD = 

.633) and PGY1 Pharmacy with an ambulatory care focus (M = 4.15, SD = .652) indicating that 
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completing a diabetes/endocrinology elective APPE is more desirable to PGY1 Pharmacy with 

an ambulatory care focus residency program directors than PGY1 Pharmacy residency program 

directors, effect size d = .66 (p < .001). There was a statistically significant difference in the 

means between PGY1 Pharmacy (M = 3.73, SD = .633) and PGY1 Community-based Pharmacy 

residency (M = 4.16, SD = .652) indicating that completing a diabetes/endocrinology elective 

APPE is more desirable to PGY1 Community-based Pharmacy residency program directors than 

PGY1 Pharmacy residency program directors, effect size d = .68 (p < .001). There was a 

statistically significant difference in the means between PGY1 Pharmacy with an ambulatory 

care focus (M = 4.15, SD = .652) and PGY1 Managed Care Pharmacy residency (M = 3.40, SD = 

.516) indicating that completing a diabetes/endocrinology elective APPE is more desirable to 

PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 

Managed Care Pharmacy residency program directors, effect size d = 1.19 (p = .007). There was 

a statistically significant difference in the means between PGY1 Pharmacy with an ambulatory 

care focus (M = 4.15, SD = .652) and PGY1/PGY2 combination residency (M = 3.62, SD = .571) 

indicating that completing a diabetes/endocrinology elective APPE is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1/PGY2 

combination residency program directors, effect size d = .85 (p = .006). There was a statistically 

significant difference in the means between PGY1/PGY2 combination residency (M = 3.62, SD 

= .571) and PGY1 Community-based Pharmacy residency (M = 4.16, SD = .652) indicating that 

completing a diabetes/endocrinology elective APPE is more desirable to PGY1 Community-

based Pharmacy residency program directors than PGY1/PGY2 combination residency program 

directors, effect size d = .87 (p = .005). There was a statistically significant difference in the 

means between PGY1 Community-based Pharmacy residency (M = 4.16, SD = .652) and PGY1 
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Managed Care Pharmacy residency (M = 3.40, SD = .516) indicating that completing a 

diabetes/endocrinology elective APPE is more desirable to PGY1 Community-based Pharmacy 

residency program directors than PGY1 Managed Care Pharmacy residency program directors, 

effect size d = 1.21 (p = .006). There were no other significant differences between desirability 

of completing a diabetes/endocrinology elective APPE based on residency type. 

 Drug information elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a drug information elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing a drug information 

elective APPE. The ANOVA was not statistically significant, F(4, 331) = 1.613, p = .171. 

 Emergency medicine elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an emergency medicine elective APPE based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an emergency medicine 

elective APPE. The ANOVA was statistically significant, F(4, 331) = 23.126, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.83, SD = 
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.690) and PGY1 Pharmacy with an ambulatory care focus (M = 3.46, SD = .690) indicating that 

completing an emergency medicine elective APPE is more desirable to PGY1 Pharmacy 

residency program directors than PGY1 Pharmacy with an ambulatory care focus residency 

program directors, effect size d = .54 (p = .012). There was a statistically significant difference in 

the means between PGY1 Pharmacy (M = 3.83, SD = .690) and PGY1 Community-based 

Pharmacy (M = 2.84, SD = .485) indicating that completing an emergency medicine elective 

APPE is more desirable to PGY1 Pharmacy residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = 1.50 (p < .001). There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.83, SD = 

.690) and PGY1 Managed Care Pharmacy (M = 3.20, SD = .422) indicating that completing an 

emergency medicine elective APPE is more desirable to PGY1 Pharmacy residency program 

directors than PGY1 Managed Care Pharmacy residency program directors, effect size d = .93 (p 

= .006). There was a statistically significant difference in the means between PGY1 Pharmacy 

(M = 3.83, SD = .690) and PGY1/PGY2 combination residency (M = 3.50, SD = .510) indicating 

that completing an emergency medicine elective APPE is more desirable to PGY1 Pharmacy 

residency program directors than PGY1/PGY2 combination residency program directors, effect 

size d = .49 (p = .039). There was a statistically significant difference in the means between 

Pharmacy with an ambulatory care focus (M = 3.46, SD = .690) and PGY1 Community-based 

Pharmacy (M = 2.84, SD = .485) indicating that completing an emergency medicine elective 

APPE is more desirable to PGY1 Pharmacy with an ambulatory care residency program directors 

than PGY1 Community-based Pharmacy focus residency program directors, effect size d = 1.03 

(p < .001). There was a statistically significant difference in the means between PGY1 

Community-based Pharmacy (M = 2.84, SD = .485) and PGY1/PGY2 combination residency (M 
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= 3.50, SD = .510) indicating that completing an emergency medicine elective APPE is more 

desirable to PGY1/PGY2 combination residency program directors than PGY1 Community-

based Pharmacy residency program directors, effect size d = 1.33 (p < .001). There were no other 

significant differences between desirability of completing an emergency medicine elective APPE 

based on residency type. 

 Geriatrics elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing a 

geriatrics elective APPE based on residency type. The independent variable included five levels: 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based 

Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The 

dependent variable was the desirability of completing a geriatrics elective APPE. The ANOVA 

was statistically significant, F(4, 331) = 3.154, p = .015. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.57, SD = 

.669) and PGY1 Pharmacy with an ambulatory care focus (M = 3.94, SD = .727) indicating that 

completing a geriatrics elective APPE is more desirable to PGY1 Pharmacy with an ambulatory 

care focus residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = .54 (p = .008). There were no other significant differences between desirability of 

completing a geriatrics elective APPE based on residency type. 

 HIV/AIDS elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing an 
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HIV/AIDS elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing an HIV/AIDS elective APPE. The 

ANOVA was not statistically significant, F(4, 327) = 1.110, p = .352. 

 Hospital/health system pharmacy administration elective APPE. A one-way analysis 

of variance was conducted to determine whether there was a statistically significant difference in 

the desirability of completing a hospital/health system pharmacy administration elective APPE 

based on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of completing a hospital/health system pharmacy administration elective APPE. The 

ANOVA was statistically significant, F(4, 331) = 18.156, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.47, SD = 

.643) and PGY1 Community-based Pharmacy residency (M = 2.88, SD = .625) indicating that 

completing a hospital/health system pharmacy administration elective APPE is more desirable to 

PGY1 Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 

program directors, effect size d = .92 (p < .001). There was a statistically significant difference in 

the means between PGY1 Pharmacy (M = 3.47, SD = .643) and PGY1/PGY2 combination 

residency (M = 4.23, SD = .815) indicating that completing a hospital/health system pharmacy 
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administration elective APPE is more desirable to PGY1/PGY2 combination residency program 

directors than PGY1 Pharmacy residency program directors, effect size d = 1.15 (p < .001). 

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 3.32, SD = .594) and PGY1 Community-based Pharmacy residency 

(M = 2.88, SD = .625) indicating that completing a hospital/health system pharmacy 

administration elective APPE is more desirable to PGY1 Pharmacy with an ambulatory care 

focus residency program directors than PGY1 Community-based Pharmacy residency program 

directors, effect size d = .72 (p = .014). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 3.32, SD = .594) and 

PGY1/PGY2 combination residency (M = 4.23, SD = .815) indicating that completing a 

hospital/health system pharmacy administration elective APPE is more desirable to PGY1/PGY2 

combination residency program directors than PGY1 Pharmacy with an ambulatory care focus 

residency program directors, effect size d = 1.34 (p < .001).  There was a statistically significant 

difference in the means between PGY1/PGY2 combination residency (M = 4.23, SD = .815) and 

PGY1 Community-based Pharmacy residency (M = 2.88, SD = .625) indicating that completing 

a hospital/health system pharmacy administration elective APPE is more desirable to 

PGY1/PGY2 combination residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = 1.92 (p < .001). There was a statistically significant 

difference in the means between PGY1 Community-based Pharmacy residency (M = 2.88, SD = 

.625) and PGY1 Managed Care Pharmacy residency (M = 3.60, SD = .699) indicating that 

completing a hospital/health system pharmacy administration elective APPE is more desirable to 

PGY1 Managed Care Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = 1.13 (p = .016). There were no other 
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significant differences between desirability of completing a hospital/health system pharmacy 

administration elective APPE based on residency type. 

 Infectious disease elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

an infectious disease elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing an infectious disease 

elective APPE. The ANOVA was statistically significant, F(4, 332) = 16.786, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 4.11, SD = 

.664) and PGY1 Community-based Pharmacy residency (M = 3.33, SD = .566) indicating that 

completing an infectious disease elective APPE is more desirable to PGY1 Pharmacy residency 

program directors than PGY1 Community-based Pharmacy residency program directors, effect 

size d = 1.20 (p < .001). There was a statistically significant difference in the means between 

PGY1 Pharmacy (M = 4.11, SD = .664) and PGY1 Managed Care Pharmacy residency (M = 

3.30, SD = .483) indicating that completing an infectious disease elective APPE is more 

desirable to PGY1 Pharmacy residency program directors than PGY1 Managed Care Pharmacy 

residency program directors, effect size d = 1.23 (p = .001). There was a statistically significant 

difference in the means between PGY1 Pharmacy (M = 4.11, SD = .664) and PGY1/PGY2 

combination residency (M = 3.73, SD = .604) indicating that completing an infectious disease 
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elective APPE is more desirable to PGY1 Pharmacy residency program directors than 

PGY1/PGY2 combination residency program directors, effect size d = .58 (p = .039). There was 

a statistically significant difference in the means between PGY1 Pharmacy with an ambulatory 

care focus (M = 3.85, SD = .659) and PGY1 Community-based Pharmacy residency (M = 3.33, 

SD = .566) indicating that completing an infectious disease elective APPE is more desirable to 

PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = .84 (p = .001). There 

were no other significant differences between desirability of completing an infectious disease 

elective APPE based on residency type. 

 Long term care elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a long term care elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing a long term care elective APPE. The 

ANOVA was statistically significant, F(4, 326) = 3.421, p = .009. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.12, SD = 

.545) and PGY1 Pharmacy with an ambulatory care focus (M = 3.43, SD = .620) indicating that 

completing a long term care elective APPE is more desirable to PGY1 Pharmacy with an 

ambulatory care focus residency program directors than PGY1 Pharmacy residency program 
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directors, effect size d = .55 (p = .017).  There were no other significant differences between 

desirability of completing a long term care elective APPE based on residency type. 

 Managed care elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a managed care elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing a managed care elective APPE. The 

ANOVA was statistically significant, F(4, 329) = 13.101, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.02, SD = 

.514) and PGY1 Managed Care Pharmacy (M = 4.30, SD = .823) indicating that completing a 

managed care elective APPE is more desirable to PGY1 Managed Care Pharmacy residency 

program directors than PGY1 Pharmacy residency program directors, effect size d = 2.41 (p = 

.006). There was a statistically significant difference in the means between PGY1 Pharmacy with 

an ambulatory care focus (M = 3.21, SD = .623) and PGY1 Managed Care Pharmacy (M = 4.30, 

SD = .823) indicating that completing a managed care elective APPE is more desirable to PGY1 

Managed Care Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory 

care focus residency program directors, effect size d = 1.65 (p = .015). There was a statistically 

significant difference in the means between PGY1 Managed Care Pharmacy (M = 4.30, SD = 

.823) and PGY1 Community-based Pharmacy (M = 3.28, SD = .701) indicating that completing a 
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managed care elective APPE is more desirable to PGY1 Managed Care Pharmacy residency 

program directors than PGY1 Community-based Pharmacy residency program directors, effect 

size d = 1.41 (p = .023). There was a statistically significant difference in the means between 

PGY1 Managed Care Pharmacy (M = 4.30, SD = .823) and PGY1/PGY2 combination residency 

(M = 3.16, SD = .624) indicating that completing a managed care elective APPE is more 

desirable to PGY1 Managed Care Pharmacy residency program directors than PGY1/PGY2 

combination residency program directors, effect size d = 1.67 (p = .011). There were no other 

significant differences between desirability of completing a managed care elective APPE based 

on residency type. 

 Medication therapy management elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a medication therapy management elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a medication therapy management elective APPE. The ANOVA was statistically significant, F(4, 

333) = 19.016, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.56, SD = 

.586) and PGY1 Pharmacy with an ambulatory care focus residency (M = 4.00, SD = .715) 

indicating that completing a medication therapy management elective APPE is more desirable to 
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PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 

Pharmacy residency program directors, effect size d = .72 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 3.56, SD = .586) and PGY1 

Community-based Pharmacy residency (M = 4.33, SD = .680) indicating that completing a 

medication therapy management elective APPE is more desirable to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = 1.28 (p < .001). There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 4.00, SD = .715) and PGY1/PGY2 

combination residency (M = 3.38, SD = .571) indicating that completing a medication therapy 

management elective APPE is more desirable to PGY1 Pharmacy with an ambulatory care focus 

residency program directors than PGY1/PGY2 combination residency program directors, effect 

size d = .93 (p = .001). There was a statistically significant difference in the means between 

PGY1 Community-based Pharmacy focus (M = 4.33, SD = .680) and PGY1/PGY2 combination 

Pharmacy residency (M = 3.38, SD = .571) indicating that completing a medication therapy 

management elective APPE is more desirable to PGY1 Community-based Pharmacy residency 

program directors than PGY1/PGY2 combination residency program directors, effect size d = 

1.48 (p < .001). There was a statistically significant difference in the means between PGY1 

Managed Care Pharmacy focus (M = 4.10, SD = .738) and PGY1/PGY2 combination Pharmacy 

residency (M = 3.38, SD = .571) indicating that completing a medication therapy management 

elective APPE is more desirable to PGY1 Managed Care Pharmacy residency program directors 

than PGY1/PGY2 combination Pharmacy residency program directors, effect size d = 1.16 (p = 

.018). There were no other significant differences between desirability of completing a 

medication therapy management elective APPE based on residency type. 
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 Nephrology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing a 

nephrology elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing a nephrology elective APPE. The 

ANOVA was statistically significant, F(4, 330) = 8.748, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.53, SD = 

.572) and PGY1 Community-based Pharmacy (M = 3.02, SD = .408) indicating that completing a 

nephrology elective APPE is more desirable to PGY1 Pharmacy residency program directors 

than PGY1 Community-based Pharmacy residency program directors, effect size d = .93 (p < 

.001). There was a statistically significant difference in the means between PGY1 Pharmacy with 

an ambulatory care focus (M = 3.57, SD = .583) and PGY1 Community-based Pharmacy (M = 

3.02, SD = .408) indicating that completing a nephrology elective APPE is more desirable to 

PGY1 Pharmacy with an ambulatory care focus residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = 1.09 (p < .001). There 

were no other significant differences between desirability of completing a nephrology elective 

APPE based on residency type. 

 Neurology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing a 
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neurology elective APPE based on residency type. The independent variable included five levels: 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based 

Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The 

dependent variable was the desirability of completing a neurology elective APPE. The ANOVA 

was statistically significant, F(4, 330) = 4.484, p = .002. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.49, SD = 

.581) and PGY1 Community-based Pharmacy (M = 3.09, SD = .570) indicating that completing a 

neurology elective APPE is more desirable to PGY1 Pharmacy residency program directors than 

PGY1 Community-based Pharmacy residency program directors, effect size d = .69 (p = .001). 

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 3.46, SD = .585) and PGY1 Community-based Pharmacy (M = 3.09, 

SD = .570) indicating that completing a neurology elective APPE is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1 Community-

based Pharmacy residency program directors, effect size d = .64 (p = .031).  There were no other 

significant differences between desirability of completing a neurology elective APPE based on 

residency type. 

 Nuclear pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a nuclear pharmacy elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 
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Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing a nuclear pharmacy 

elective APPE. The ANOVA was not statistically significant, F(4, 328) = 1.634, p = .165. 

 Nutrition elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing a 

nutrition elective APPE based on residency type. The independent variable included five levels: 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based 

Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The 

dependent variable was the desirability of completing a nutrition elective APPE. The ANOVA 

was statistically significant, F(4, 328) = 2.828, p = .025. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

were no significant differences between desirability of completing a nutrition elective APPE 

based on residency type. 

 Oncology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing an 

oncology elective APPE based on residency type. The independent variable included five levels: 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based 

Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The 

dependent variable was the desirability of completing an oncology elective APPE. The ANOVA 

was statistically significant, F(4, 331) = 3.016, p = .018. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.59, SD = 

.629) and PGY1 Community-based Pharmacy residency (M = 3.23, SD = .782) indicating that 

completing an oncology elective APPE is more desirable to PGY1 Pharmacy residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

.55 (p = .009).  There were no other significant differences between desirability of completing an 

oncology elective APPE based on residency type. 

 Pain management/palliative care elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a pain management/palliative care elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a pain management/ palliative care elective APPE. The ANOVA was not statistically significant, 

F(4, 333) = 2.014, p = .092. 

 Pediatrics elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing a 

pediatrics elective APPE based on residency type. The independent variable included five levels: 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based 

Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The 
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dependent variable was the desirability of completing a pediatrics elective APPE. The ANOVA 

was not statistically significant, F(4, 331) = 1.672, p = .156. 

 Pharmaceutical compounding elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a pharmaceutical compounding elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a pharmaceutical compounding elective APPE. The ANOVA was statistically significant, F(4, 

329) = 2.543, p = .040. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

were no significant differences between desirability of completing a pharmaceutical 

compounding elective APPE based on residency type. 

 Pharmaceutical industry elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a pharmaceutical industry elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a pharmaceutical industry elective APPE. The ANOVA was statistically significant, F(4, 330) = 

3.933, p = .004. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.82, SD = 

.643) and PGY1 Managed Care Pharmacy residency (M = 3.60, SD = .699) indicating that 

completing a pharmaceutical industry elective APPE is more desirable to PGY1 Managed Care 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = 1.21 (p = .002).   There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 2.85, SD = .666) and PGY1 Managed Care 

Pharmacy residency (M = 3.60, SD = .699) indicating that completing a pharmaceutical industry 

elective APPE is more desirable to PGY1 Managed Care Pharmacy residency program directors 

than PGY1 Pharmacy with an ambulatory care focus residency program directors, effect size d = 

1.12 (p = .007). There was a statistically significant difference in the means between PGY1 

Managed Care Pharmacy (M = 3.60, SD = .699) and PGY1 Community-based Pharmacy 

residency (M = 2.81, SD = .588) indicating that completing a pharmaceutical industry elective 

APPE is more desirable to PGY1 Pharmacy Managed Care residency program directors than 

PGY1 Community-based Pharmacy residency program directors, effect size d = 1.30 (p = .004). 

There were no other significant differences between desirability of completing a pharmaceutical 

industry elective APPE based on residency type. 

 Pharmacy informatics elective APPE. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the desirability of 

completing a pharmacy informatics elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 
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PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the desirability of completing a pharmacy 

informatics elective APPE. The ANOVA was statistically significant, F(4, 331) = 3.069, p = 

.017 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1/PGY2 combination (M = 3.69, 

SD = .679) and PGY1 Community-based Pharmacy residency (M = 3.23, SD = .527) indicating 

that completing a pharmacy informatics elective APPE is more desirable to PGY1/PGY2 

combination Pharmacy residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = .78 (p = .032). There were no other significant 

differences between desirability of completing a pharmacy informatics elective APPE based on 

residency type. 

 Poison control/toxicology elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a poison control/toxicology elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a poison control/toxicology elective APPE. The ANOVA was statistically significant, F(4, 330) 

= 2.614, p = .035. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.31, SD = 

.592) and PGY1 Community-based Pharmacy (M = 3.02, SD = .408) indicating that completing a 

poison control/toxicology elective APPE is more desirable to PGY1 Pharmacy residency 

program directors than PGY1 Community-based Pharmacy residency program directors, effect 

size d = .51 (p = .002). There were no other significant differences between desirability of 

completing a poison control/toxicology elective APPE based on residency type. 

 Psychiatry/mental health elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a psychiatry/mental health elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a psychiatry/mental health elective APPE. The ANOVA was not statistically significant, F(4, 

330) = 1.435, p = .222. 

 Public health elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a public health elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 
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The dependent variable was the desirability of completing a public health elective APPE. The 

ANOVA was statistically significant, F(4, 330) = 10.771, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.22, SD = 

.498) and PGY1 Pharmacy with an ambulatory care focus (M = 3.63, SD = .741) indicating that 

completing a public health elective APPE is more desirable to PGY1 Pharmacy with an 

ambulatory care focus residency program directors than PGY1 Pharmacy residency program 

directors, effect size d = .75 (p = .006). There was a statistically significant difference in the 

means between PGY1 Pharmacy (M = 3.22, SD = .498) and PGY1 Community-based Pharmacy 

(M = 3.65, SD = .752) indicating that completing a public health elective APPE is more desirable 

to PGY1 Community-based Pharmacy residency program directors than PGY1 Pharmacy 

residency program directors, effect size d = .78 (p = .006).  There was a statistically significant 

difference in the means between PGY1 Pharmacy (M = 3.22, SD = .498) and PGY1 Managed 

Care Pharmacy (M = 3.90, SD = .568) indicating that completing a public health elective APPE 

is more desirable to PGY1 Managed Care Pharmacy residency program directors than PGY1 

Pharmacy residency program directors, effect size d = 1.36 (p = .027). There were no other 

significant differences between desirability of completing a public health elective APPE based 

on residency type. 

 Pulmonology elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a pulmonology elective APPE based on residency type. The independent variable included five 
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levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing a pulmonology elective APPE. The 

ANOVA was statistically significant, F(4, 330) = 3.147, p = .015. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.56, SD = 

.602) and PGY1 Community-based Pharmacy (M = 3.26, SD = .497) indicating that completing a 

pulmonology elective APPE is more desirable to PGY1 Pharmacy residency program directors 

than PGY1 Community-based Pharmacy residency program directors, effect size d = .51 (p = 

.010). There were no other significant differences between desirability of completing a 

pulmonology elective APPE based on residency type. 

 Research Elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of completing a research 

elective APPE based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of completing a research elective APPE. The ANOVA was not 

statistically significant, F(4, 329) = .405, p = .805. 

 Specialty pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a specialty pharmacy elective APPE based on residency type. The independent variable included 
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five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing a specialty pharmacy 

elective APPE. The ANOVA was statistically significant, F(4, 332) = 25.420, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.09, SD = 

.464) and PGY1 Community-based Pharmacy (M = 3.88, SD = .731) indicating that completing a 

specialty pharmacy elective APPE is more desirable to PGY1 Community-based Pharmacy 

residency program directors than PGY1 Pharmacy residency program directors, effect size d = 

1.52 (p < .001). There was a statistically significant difference in the means between PGY1 

Pharmacy (M = 3.09, SD = .464) and PGY1 Managed Care Pharmacy (M = 3.90, SD = .738) 

indicating that completing a specialty pharmacy elective APPE is more desirable to PGY1 

Managed Care Pharmacy residency program directors than PGY1 Pharmacy residency program 

directors, effect size d = 1.69 (p = .043). There was a statistically significant difference in the 

means between PGY1 Pharmacy (M = 3.09, SD = .464) and PGY1/PGY2 combination residency 

(M = 3.69, SD = .788) indicating that completing a specialty pharmacy elective APPE is more 

desirable to PGY1/PGY2 combination residency program directors than PGY1 Pharmacy 

residency program directors, effect size d = 1.18 (p = .006). There was a statistically significant 

difference in the means between PGY1 Pharmacy with an ambulatory care focus (M = 3.26, SD 

= .570) and PGY1 Community-based Pharmacy residency (M = 3.88, SD = .731) indicating that 

completing a specialty pharmacy elective APPE is more desirable to PGY1 Community-based 
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Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care focus 

residency program directors, effect size d = .95 (p < .001). There were no other significant 

differences between desirability of completing a specialty pharmacy elective APPE based on 

residency type. 

 Substance abuse/chemical dependence elective APPE. A one-way analysis of variance 

was conducted to determine whether there was a statistically significant difference in the 

desirability of completing a substance abuse/chemical dependence elective APPE based on 

residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of completing a substance abuse/chemical dependence elective APPE. The ANOVA 

was not statistically significant, F(4, 333) = 2.334, p = .056. 

 Surgery/trauma elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a surgery/trauma elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing a surgery/trauma elective APPE. The 

ANOVA was statistically significant, F(4, 330) = 17.660, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.59, SD = 
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.589) and PGY1 Pharmacy with an ambulatory care focus (M = 3.18, SD = .650) residency 

indicating that completing a surgery/trauma elective APPE is more desirable to PGY1 Pharmacy 

residency program directors than PGY1 Pharmacy with an ambulatory care focus residency 

program directors, effect size d = .68 (p = .002). There was a statistically significant difference in 

the means between PGY1 Pharmacy (M = 3.59, SD = .589) and PGY1 Community-based 

Pharmacy (M = 2.86, SD = .467) indicating that completing a surgery/trauma elective APPE is 

more desirable to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = 1.28 (p < .001). There was a statistically 

significant difference in the means between PGY1 Community-based Pharmacy (M = 2.86, SD = 

.467) and PGY1/PGY2 combination residency (M = 3.50, SD = .510) indicating that completing 

a surgery/trauma elective APPE is more desirable to PGY1/PGY2 combination residency 

program directors than PGY1 Community-based Pharmacy residency program directors, effect 

size d = 1.32 (p < .001). There were no other significant differences between desirability of 

completing a surgery/trauma elective APPE based on residency type. 

 Transitions/continuity of care elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of completing a transitions/continuity of care elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the desirability of completing 

a transitions/continuity of care elective APPE. The ANOVA was statistically significant, F(4, 

334) = 4.045, p = .003 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.78, SD = 

.626) and PGY1 Community-based Pharmacy residency (M = 4.19, SD = .627) indicating that 

completing a transitions/continuity of care elective APPE is more desirable to PGY1 

Community-based Pharmacy residency program directors than PGY1 Pharmacy residency 

program directors, effect size d = .65 (p = .001). There were no other significant differences 

between desirability of completing a transitions/continuity of care elective APPE based on 

residency type. 

 Transplant pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a transplant pharmacy elective APPE based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing a transplant pharmacy 

elective APPE. The ANOVA was not statistically significant, F(4, 329) = 1.022, p = .396. 

 Veterinary pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the desirability of completing 

a veterinary pharmacy elective APPE based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 
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residencies. The dependent variable was the desirability of completing a veterinary pharmacy 

elective APPE. The ANOVA was not statistically significant, F(4, 330) = .213, p = .931. 

Necessary APPE Elective Types 

 Academia/teaching elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing 

an academic/teaching elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing an academic/teaching 

elective APPE. The ANOVA was not statistically significant, F(4, 316) = .568, p = .686.  

 Anticoagulation elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing 

an anticoagulation elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing an anticoagulation elective 

APPE. The ANOVA was statistically significant, F(4, 316) = 3.116, p = .016. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.02, SD = 

.691) and PGY1 Community-based Pharmacy (M = 2.67, SD = .530) indicating that completing 

an anticoagulation elective APPE is more necessary to PGY1 Pharmacy residency program 
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directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

.52 (p = .020). There were no other significant differences between necessity of completing an 

anticoagulation elective APPE based on residency type. 

 Cardiology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing a 

cardiology elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a cardiology elective APPE. The 

ANOVA was statistically significant, F(4, 315) = 3.036, p = .018. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There were 

no significant differences between necessary of completing a cardiology elective APPE based on 

residency type. 

 Corporate pharmacy management elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a corporate management elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of completing a corporate 

management elective APPE. The ANOVA was statistically significant, F(4, 315) = 7.362, p < 

.001. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

not assumed and post hoc comparisons were conducted using the Games-Howell test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.45, SD = 

.745) and PGY1 Community-based Pharmacy (M = 2.83, SD = .501) indicating that completing a 

corporate management elective APPE is more necessary to PGY1 Community-based Pharmacy 

residency program directors than PGY1 Pharmacy residency program directors, effect size d = 

.53 (p = .001).  There was a statistically significant difference in the means between PGY1 

Pharmacy (M = 2.45, SD = .745) and PGY1/PGY2 combination residency (M = 3.16, SD = .898) 

indicating that completing a corporate management elective APPE is more necessary to 

PGY1/PGY2 combination residency program directors than PGY1 Pharmacy residency program 

directors, effect size d = .93 (p = .006). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 2.45, SD = .663) and 

PGY1 Community-based Pharmacy (M = 2.83, SD = .501) indicating that completing a corporate 

management elective APPE is more necessary to PGY1 Community-based Pharmacy residency 

program directors than PGY1 Pharmacy with an ambulatory care focus residency program 

directors, effect size d = .64 (p = .037). There was a statistically significant difference in the 

means between PGY1 Pharmacy with an ambulatory care focus (M = 2.45, SD = .663) and 

PGY1/PGY2 combination residency (M = 3.16, SD = .898) indicating that completing a 

corporate management elective APPE is more necessary to PGY1/PGY2 combination residency 

program directors than PGY1 Pharmacy with an ambulatory care focus residency program 

directors, effect size d = .94 (p = .012). There were no other significant differences between 

necessity of completing a corporate management elective APPE based on residency type. 
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 Critical care elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

critical care elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a critical care elective APPE. The 

ANOVA was statistically significant, F(4, 316) = 13.547, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.17, SD = 

.738) and PGY1 Pharmacy with an ambulatory care focus (M = 2.77, SD = .677) indicating that 

completing a critical care elective APPE is more necessary to PGY1 Pharmacy residency 

program directors than PGY1 Pharmacy with an ambulatory care residency program directors, 

effect size d = .55 (p = .010). There was a statistically significant difference in the means 

between PGY1 Pharmacy (M = 3.17, SD = .738) and PGY1 Community-based Pharmacy (M = 

2.36, SD = .743) indicating that completing a critical care elective APPE is more necessary to 

PGY1 Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 

program directors, effect size d = 1.10 (p < .001). There was a statistically significant difference 

in the means between PGY1 Pharmacy (M = 3.17, SD = .738) and PGY1 Managed Care 

Pharmacy (M = 2.38, SD = .744) indicating that completing a critical care elective APPE is more 

necessary to PGY1 Pharmacy residency program directors than PGY1 Managed Care Pharmacy 

residency program directors, effect size d = 1.07 (p = .022). There was a statistically significant 
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difference in the means between PGY1/PGY2 combination (M = 3.24, SD = .723) and PGY1 

Community-based Pharmacy (M = 2.36, SD = .743) indicating that completing a critical care 

elective APPE is more necessary to PGY1/PGY2 combination residency program directors than 

PGY1 Community-based Pharmacy residency program directors, effect size d = 1.20 (p < .001). 

There was a statistically significant difference in the means between PGY1/PGY2 combination 

(M = 3.24, SD = .723) and PGY1 Managed Care Pharmacy (M = 2.38, SD = .744) indicating that 

completing a critical care elective APPE is more necessary to PGY1/PGY2 combination 

residency program directors than PGY1 Managed Care Pharmacy residency program directors, 

effect size d = 1.18 (p = .031).  There were no other significant differences between necessity of 

completing a critical care elective APPE based on residency type. 

 Diabetes/endocrinology elective APPE. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the necessity of 

completing a diabetes/endocrinology elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of completing a 

diabetes/endocrinology elective APPE. The ANOVA was not statistically significant, F(4, 311) = 

1.292, p = .273. 

 Drug information elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

drug information APPE based on residency type. The independent variable included five levels: 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based 

Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The 
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dependent variable was the necessity of completing a drug information elective APPE. The 

ANOVA was not statistically significant, F(4, 314) = .395, p = .812. 

 Emergency medicine elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing 

an emergency medicine elective APPE based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing an emergency medicine 

elective APPE. The ANOVA was statistically significant, F(4, 316) = 6.816, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.93, SD = 

.582) and PGY1 Community-based Pharmacy (M = 2.46, SD = .643) indicating that completing 

an emergency medicine elective APPE is more necessary to PGY1 Pharmacy residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

.79 (p = .001). There was a statistically significant difference in the means between PGY1 

Community-based Pharmacy (M = 2.46, SD = .643) and PGY1/PGY2 combination residency (M 

= 3.04, SD = .455) indicating that completing an emergency medicine elective APPE is more 

necessary to PGY1/PGY2 combination residency program directors than PGY1 Community-

based Pharmacy residency program directors, effect size d = 1.00 (p = .001). There were no other 

significant differences between necessity of completing an emergency medicine elective APPE 

based on residency type. 
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 Geriatrics elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing a geriatrics 

elective APPE based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing a geriatrics elective APPE. The ANOVA was not 

statistically significant, F(4, 313) = 1.515, p = .198. 

 HIV/AIDS elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing an 

HIV/AIDS elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing an HIV/AIDS elective APPE. The 

ANOVA was not statistically significant, F(4, 309) = 1.013, p = .401. 

 Hospital/health system pharmacy administration elective APPE. A one-way analysis 

of variance was conducted to determine whether there was a statistically significant difference in 

the necessity of completing a hospital/health system pharmacy administration elective APPE 

based on residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing a hospital/health system pharmacy administration elective APPE. The 

ANOVA was statistically significant, F(4, 313) = 10.307, p < .001. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.78, SD = 

.630) and PGY1 Community-based Pharmacy (M = 2.38, SD = .705) indicating that completing a 

hospital/health system pharmacy administration elective APPE is more necessary to PGY1 

Pharmacy residency program directors than PGY1 Community-based Pharmacy residency 

program directors, effect size d = .62 (p = .010). There was a statistically significant difference in 

the means between PGY1 Pharmacy (M = 2.78, SD = .630) and PGY1/PGY2 combination 

residency (M = 3.46, SD = .977) indicating that completing a hospital/health system pharmacy 

administration elective APPE is more necessary to PGY1/PGY2 combination residency program 

directors than PGY1 Pharmacy residency program directors, effect size d = 1.01 (p = .022). 

There was a statistically significant difference in the means between PGY1 Pharmacy with an 

ambulatory care focus (M = 2.71, SD = .554) and PGY1/PGY2 combination residency (M = 

3.46, SD = .977) indicating that completing a hospital/health system pharmacy administration 

elective APPE is more necessary to PGY1/PGY2 combination residency program directors than 

PGY1 Pharmacy with an ambulatory care focus residency program directors, effect size d = 1.02 

(p = .014).  There was a statistically significant difference in the means between PGY1/PGY2 

combination residency (M = 3.46, SD = .977) and PGY1 Community-based Pharmacy (M = 2.38, 

SD = .705) indicating that completing a hospital/health system pharmacy administration elective 

APPE is more necessary to PGY1/PGY2 combination residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = 1.32 (p < .001). There 

was a statistically significant difference in the means between PGY1/PGY2 combination 
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residency (M = 3.46, SD = .977) and PGY1 Managed Care Pharmacy (M = 2.63, SD = .518) 

indicating that completing a hospital/health system pharmacy administration elective APPE is 

more necessary to PGY1/PGY2 combination residency program directors than PGY1 Managed 

Care Pharmacy residency program directors, effect size d = .93 (p = .038). There were no other 

significant differences between necessity of completing a hospital/health system pharmacy 

administration elective APPE based on residency type. 

 Infectious disease elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing 

an infectious disease elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing an infectious disease 

elective APPE. The ANOVA was statistically significant, F(4, 312) = 6.285, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.22, SD = 

.728) and PGY1 Community-based Pharmacy (M = 2.75, SD = .670) indicating that completing 

an infectious disease elective APPE is more necessary to PGY1 Pharmacy residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

.65 (p = .001). There was a statistically significant difference in the means between PGY1 

Pharmacy (M = 3.22, SD = .728) and PGY1 Managed Care Pharmacy (M = 2.50, SD = .535) 

indicating that completing an infectious disease elective APPE is more necessary to PGY1 
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Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = 1.00 (p = .033). There were no other significant differences between 

necessary of completing an infectious disease elective APPE based on residency type. 

 Long term care elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

long term care elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a long term care elective APPE. The 

ANOVA was not statistically significant, F(4, 309) = 1.582, p = .179. 

 Managed care elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

managed care elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a managed care elective APPE. The 

ANOVA was not statistically significant, F(4, 311) = 2.121, p = .078.  

 Medication therapy management elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a medication therapy management elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the necessity of completing a 
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medication therapy management elective APPE. The ANOVA was statistically significant, F(4, 

312) = 3.821, p = .005. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.95, SD = 

.719) and PGY1 Community-based Pharmacy (M = 3.40, SD = .778) indicating that completing a 

medication therapy management elective APPE is more necessary to PGY1 Community-based 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = .62 (p = .003). There were no other significant differences between necessity of 

completing a medication therapy management elective APPE based on residency type. 

 Nephrology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing a 

nephrology elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a nephrology elective APPE. The 

ANOVA was statistically significant, F(4, 313) = 3.065, p = .017. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.92, SD = 

.624) and PGY1 Community-based Pharmacy (M = 2.63, SD = .586) indicating that completing a 
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nephrology elective APPE is more necessary to PGY1 Pharmacy residency program directors 

than PGY1 Community-based Pharmacy residency program directors, effect size d = .47 (p = 

.038). There were no other significant differences between necessity of completing a nephrology 

elective APPE based on residency type. 

 Neurology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing a neurology 

elective APPE based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing a neurology elective APPE. The ANOVA was not 

statistically significant, F(4, 312) = 2.139, p = .076. 

 Nuclear pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

nuclear pharmacy elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing a nuclear pharmacy elective 

APPE. The ANOVA was not statistically significant, F(4, 315) = 1.110, p = .352.  

 Nutrition elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing a nutrition 

elective APPE based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 



 341 

variable was the necessity of completing a nutrition elective APPE. The ANOVA was not 

statistically significant, F(4, 310) = 1.988, p = .096. 

 Oncology elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing an oncology 

elective APPE based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing an oncology elective APPE. The ANOVA was 

statistically significant, F(4, 312) = 2.746, p = .029. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There were 

no significant differences between necessary of completing an oncology elective APPE based on 

residency type. 

 Pain management/palliative care elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a pain management/palliative care elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the necessity of completing a 

pain management/ palliative care elective APPE. The ANOVA was not statistically significant, 

F(4, 314) = 1.388, p = .238.  
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 Pediatrics elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing a pediatrics 

elective APPE based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing a pediatrics APPE. The ANOVA was not statistically 

significant, F(4, 316) = 1.472, p = .210.  

 Pharmaceutical compounding elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a pharmaceutical compounding elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the necessity of completing a 

pharmaceutical compounding elective APPE. The ANOVA was not statistically significant, F(4, 

315) = 1.815, p = .126.  

 Pharmaceutical industry elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a pharmaceutical industry elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of completing a 

pharmaceutical industry elective APPE. The ANOVA was not statistically significant, F(4, 316) 

= 1.711, p = .147.   
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 Pharmacy informatics elective APPE. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the necessity of 

completing a pharmacy informatics elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of completing a pharmacy 

informatics elective APPE. The ANOVA was not statistically significant, F(4, 314) = 1.827, p = 

.123.  

 Poison control/toxicology elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a poison control/toxicology elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of completing a poison 

control/toxicology elective APPE. The ANOVA was not statistically significant, F(4, 313) = 

1.617, p = .170. 

 Psychiatry/mental health elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a psychiatry/mental health elective APPE based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the necessity of completing a 
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psychiatry/mental health elective APPE. The ANOVA was statistically significant, F(4, 316) = 

2.433, p = .047. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There were 

no significant differences between necessary of completing a psychiatry/mental health elective 

APPE based on residency type.  

 Public health elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

public health elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a public health elective APPE. The 

ANOVA was statistically significant, F(4, 317) = 3.105, p = .016. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

were no significant differences between necessary of completing a public health elective APPE 

based on residency type.  

 Pulmonology elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

pulmonary elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-
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based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a pulmonary elective APPE. The 

ANOVA was not statistically significant, F(4, 316) = 2.180, p = .071.  

 Research elective APPE. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of completing a research 

elective APPE based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of completing a research elective APPE. The ANOVA was not 

statistically significant, F(4, 314) = 1.834, p = .122.  

 Specialty pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

specialty pharmacy elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing a specialty pharmacy 

elective APPE. The ANOVA was statistically significant, F(4, 316) = 5.635, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.62, SD = 

.620) and PGY1 Community-based Pharmacy (M = 3.00, SD = .716) indicating that completing a 

specialty pharmacy elective APPE is more necessary to PGY1 Community-based Pharmacy 
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residency program directors than PGY1 Pharmacy residency program directors, effect size d = 

.60 (p = .006). There was a statistically significant difference in the means between PGY1 

Pharmacy (M = 2.62, SD = .620) and PGY1/PGY2 combination residency (M = 3.13, SD = .680) 

indicating that completing a specialty pharmacy elective APPE is more necessary to 

PGY1/PGY2 combination residency program directors than PGY1 Pharmacy residency program 

directors, effect size d = .81 (p = .003). There were no other significant differences between 

necessity of completing a specialty pharmacy elective APPE based on residency type. 

 Substance abuse/chemical dependence elective APPE. A one-way analysis of variance 

was conducted to determine whether there was a statistically significant difference in the 

necessity of completing a substance abuse/chemical dependence elective APPE based on 

residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of completing a substance abuse/chemical dependence APPE. The ANOVA was not 

statistically significant, F(4, 315) = 1.977, p = .098.  

 Surgery/trauma elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

surgery/trauma elective APPE based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing a surgery/trauma elective APPE. The 

ANOVA was statistically significant, F(4, 314) = 6.577, p < .001. 
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 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.88, SD = 

.550) and PGY1 Community-based Pharmacy (M = 2.46, SD = .682) indicating that completing a 

surgery/trauma elective APPE is more necessary to PGY1 Pharmacy residency program directors 

than PGY1 Community-based Pharmacy residency program directors, effect size d = .73 (p = 

.006). There was a statistically significant difference in the means between PGY1/PGY2 

combination residency (M = 3.00, SD = .511) and PGY1 Community-based Pharmacy (M = 2.46, 

SD = .682) indicating that completing a surgery/trauma elective APPE is more necessary to 

PGY1/PGY2 combination residency program directors than PGY1 Community-based Pharmacy 

residency program directors, effect size d = .87 (p = .006). There were no other significant 

differences between necessity of completing a surgery/trauma elective APPE based on residency 

type. 

 Transitions/continuity of care elective APPE. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 

completing a transitions/continuity of care elective APPE based on residency type. The 

independent variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory 

care focus, PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and 

PGY1/PGY2 combination residencies. The dependent variable was the necessity of completing a 

transitions/continuity of care elective APPE. The ANOVA was not statistically significant, F(4, 

316) = .990, p = .413.  
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 Transplant pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

transplant pharmacy elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing a transplant pharmacy 

elective APPE. The ANOVA was not statistically significant, F(4, 317) = 1.568, p = .183.  

 Veterinary pharmacy elective APPE. A one-way analysis of variance was conducted to 

determine whether there was a statistically significant difference in the necessity of completing a 

veterinary pharmacy elective APPE based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing a veterinary pharmacy 

elective APPE. The ANOVA was not statistically significant, F(4, 316) = 1.984, p = .097. 

Desirable Timing 

 Community pharmacy APPE prior to ASHP Midyear Clinical Meeting. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of completing the community pharmacy APPE prior to the ASHP 

Midyear Clinical Meeting based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing the community pharmacy APPE prior 
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to the ASHP Midyear Clinical Meeting. The ANOVA was statistically significant, F(4, 328) = 

48.991, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.88, SD = 

.588) and PGY1 Community-based Pharmacy (M = 4.33, SD = .687) indicating that completing 

the community pharmacy APPE prior to the ASHP Midyear Clinical Meeting is more desirable 

to PGY1 Community-based Pharmacy residency program directors than PGY1 Pharmacy 

residency program directors, effect size d = 2.40 (p < .001). There was a statistically significant 

difference in the means between PGY1 Community-based Pharmacy (M = 4.33, SD = .687) and 

PGY1 Pharmacy with an ambulatory care focus (M = 3.11, SD = .605) indicating that completing 

the community pharmacy APPE prior to the ASHP Midyear Clinical Meeting is more desirable 

to PGY1 Community-based Pharmacy residency program directors than PGY1 Pharmacy with 

an ambulatory care focus residency program directors, effect size d = 1.89 (p < .001). There was 

a statistically significant difference in the means between PGY1/PGY2 combination (M = 3.12, 

SD = .711) and PGY1 Community-based Pharmacy (M = 4.33, SD = .687) indicating that 

completing the community pharmacy APPE prior to the ASHP Midyear Clinical Meeting is 

more desirable to PGY1 Community-based Pharmacy residency program directors than 

PGY1/PGY2 combination residency program directors, effect size d = 1.74 (p < .001). There 

was a statistically significant difference in the means between PGY1 Managed Care Pharmacy 

(M = 3.40, SD = .699) and PGY1 Community-based Pharmacy (M = 4.33, SD = .687) indicating 

that completing the community pharmacy APPE prior to the ASHP Midyear Clinical Meeting is 
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more desirable to PGY1 Community-based Pharmacy residency program directors than PGY1 

Managed Care Pharmacy residency program directors, effect size d = 1.35 (p < .001). There were 

no other significant differences between the desirability of completing the community pharmacy 

APPE prior to the ASHP Midyear Clinical Meeting based on residency type. 

 Hospital/health system pharmacy APPE prior to ASHP Midyear Clinical Meeting. 

A one-way analysis of variance was conducted to determine whether there was a statistically 

significant difference in the desirability of completing the hospital/health system pharmacy 

APPE prior to the ASHP Midyear Clinical Meeting based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the desirability of completing the 

hospital/health system pharmacy APPE prior to the ASHP Midyear Clinical Meeting.. The 

ANOVA was statistically significant, F(4, 326) = 13.324, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.88, SD = 

.778) and PGY1 Community-based Pharmacy (M = 3.09, SD = .610) indicating that completing 

the hospital/health system pharmacy APPE prior to the ASHP Midyear Clinical Meeting is more 

desirable to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = 1.05 (p < .001). There was a statistically 

significant difference in the means between PGY1 Community-based Pharmacy (M = 3.09, SD = 

.610) and PGY1 Pharmacy with an ambulatory care focus (M = 3.63, SD = .711) indicating that 
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completing the hospital/health system pharmacy APPE prior to the ASHP Midyear Clinical 

Meeting is more desirable to PGY1 Pharmacy with an ambulatory care focus residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

.81 (p = .002). There was a statistically significant difference in the means between PGY1/PGY2 

combination (M = 4.00, SD = .632) and PGY1 Community-based Pharmacy (M = 3.09, SD = 

.610) indicating that completing the hospital/health system pharmacy APPE prior to the ASHP 

Midyear Clinical Meeting is more desirable to PGY1/PGY2 combination residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

1.47 (p < .001). There was a statistically significant difference in the means between PGY1 

Pharmacy (M = 3.88, SD = .778) and PGY1 Managed Care Pharmacy (M = 3.10, SD = .316) 

indicating that completing the hospital/health system pharmacy APPE prior to the ASHP 

Midyear Clinical Meeting is more desirable to PGY1 Pharmacy residency program directors than 

PGY1 Managed Care Pharmacy residency program directors, effect size d = 1.02 (p < .001). 

There was a statistically significant difference in the means between PGY1 Managed Care 

Pharmacy (M = 3.10, SD = .316) and PGY1 Pharmacy with an ambulatory care focus (M = 3.63, 

SD = .711) indicating that completing the hospital/health system pharmacy APPE prior to the 

ASHP Midyear Clinical Meeting is more desirable to PGY1 Pharmacy with an ambulatory care 

focus residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = .80 (p = .007). There was a statistically significant difference in the 

means between PGY1/PGY2 combination (M = 4.00, SD = .632) and PGY1 Managed Care 

Pharmacy (M = 3.10, SD = .316) indicating that completing the hospital/health system pharmacy 

APPE prior to the ASHP Midyear Clinical Meeting is more desirable to PGY1 Community-

based Pharmacy residency program directors than PGY1/PGY2 combination residency program 
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directors, effect size d = 1.59 (p < .001). There were no other significant differences between the 

desirability of completing the hospital/health system pharmacy APPE prior to the ASHP Midyear 

Clinical Meeting based on residency type. 

 Inpatient general medicine APPE prior to ASHP Midyear Clinical Meeting. A one-

way analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of completing the inpatient general medicine APPE prior to the 

ASHP Midyear Clinical Meeting based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing the inpatient general 

medicine APPE prior to the ASHP Midyear Clinical Meeting. The ANOVA was statistically 

significant, F(4, 328) = 27.256, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 4.14, SD = 

.732) and PGY1 Community-based Pharmacy (M = 3.02, SD = .597) indicating that completing 

the inpatient general medicine APPE prior to the ASHP Midyear Clinical Meeting is more 

desirable to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = 1.58 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 4.14, SD = .732) and PGY1 

Managed Care Pharmacy (M = 3.20, SD = .422) indicating that completing the inpatient general 

medicine APPE prior to the ASHP Midyear Clinical Meeting is more desirable to PGY1 
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Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency program 

directors, effect size d = 1.30 (p < .001). There was a statistically significant difference in the 

means between PGY1 Pharmacy (M = 4.14, SD = .732) and PGY1 Pharmacy with an ambulatory 

care focus (M = 3.67, SD = .668) indicating that completing the inpatient general medicine APPE 

prior to the ASHP Midyear Clinical Meeting is more desirable to PGY1 Pharmacy residency 

program directors than PGY1 Pharmacy with an ambulatory care focus residency program 

directors, effect size d = .65 (p = .001). There was a statistically significant difference in the 

means between PGY1 Community-based Pharmacy (M = 3.02, SD = .597) and PGY1 Pharmacy 

with an ambulatory care focus (M = 3.67, SD = .668) indicating that completing the inpatient 

general medicine APPE prior to the ASHP Midyear Clinical Meeting is more desirable to PGY1 

Pharmacy with an ambulatory care focus residency program directors than PGY1 Community-

based Pharmacy residency program directors, effect size d = 1.02 (p < .001). There was a 

statistically significant difference in the means between PGY1 Community-based Pharmacy (M 

= 3.02, SD = .597) and PGY1/PGY2 combination residency (M = 4.04, SD = .662) indicating 

that completing the inpatient general medicine APPE prior to the ASHP Midyear Clinical 

Meeting is more desirable to PGY1/PGY2 combination residency program directors than PGY1 

Community-based Pharmacy residency program directors, effect size d = 1.64 (p < .001). There 

was a statistically significant difference in the means between PGY1/PGY2 combination (M = 

4.04, SD = .662) and PGY1 Managed Care Pharmacy (M = 3.20, SD = .422) indicating that 

completing the inpatient general medicine APPE prior to the ASHP Midyear Clinical Meeting is 

more desirable to PGY1/PGY2 combination residency program directors than PGY1 Managed 

Care Pharmacy with an ambulatory care focus residency program directors, effect size d = 1.38 

(p = .001). There were no other significant differences between the desirability of completing the 
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inpatient general medicine APPE prior to the ASHP Midyear Clinical Meeting based on 

residency type. 

 Ambulatory patient care APPE prior to ASHP Midyear Clinical Meeting. A one-

way analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of completing the ambulatory patient care APPE prior to the ASHP 

Midyear Clinical Meeting based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the desirability of completing the ambulatory patient care APPE 

prior to the ASHP Midyear Clinical Meeting. The ANOVA was statistically significant, F(4, 

329) = 17.509, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.44, SD = 

.685) and PGY1 Pharmacy with an ambulatory care focus (M = 4.06, SD = .791) indicating that 

completing the ambulatory patient care APPE prior to the ASHP Midyear Clinical Meeting is 

more desirable to PGY1 Pharmacy with an ambulatory care focus residency program directors 

than PGY1 Pharmacy residency program directors, effect size d = .89 (p < .001). There was a 

statistically significant difference in the means between PGY1 Pharmacy (M = 3.44, SD = .685) 

and PGY1 Community-based Pharmacy (M = 4.29, SD = .636) indicating that completing the 

ambulatory patient care APPE prior to the ASHP Midyear Clinical Meeting is more desirable to 

PGY1 Community-based Pharmacy residency program directors than PGY1 Pharmacy residency 
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program directors, effect size d = 1.26 (p < .001). There was a statistically significant difference 

in the means between PGY1/PGY2 combination (M = 3.69, SD = .679) and PGY1 Community-

based Pharmacy (M = 4.29, SD = .636) indicating that completing the ambulatory patient care 

APPE prior to the ASHP Midyear Clinical Meeting is more desirable to PGY1 Community-

based Pharmacy residency program directors than PGY1/PGY2 combination residency program 

directors, effect size d = .92 (p = .006). There was a statistically significant difference in the 

means between PGY1 Managed Care Pharmacy (M = 3.60, SD = .699) and PGY1 Community-

based Pharmacy (M = 4.29, SD = .636) indicating that completing the ambulatory patient care 

APPE prior to the ASHP Midyear Clinical Meeting is more desirable to PGY1 Community-

based Pharmacy residency program directors than PGY1 Managed Care Pharmacy residency 

program directors, effect size d = 1.07 (p = .042). There were no other significant differences 

between the desirability of completing the ambulatory patient care APPE prior to the ASHP 

Midyear Clinical Meeting based on residency type. 

 Desirable elective APPEs prior to ASHP Midyear Clinical Meeting. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of completing elective APPEs considered to be desirable prior to the 

ASHP Midyear Clinical Meeting based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing elective APPEs 

considered to be desirable prior to the ASHP Midyear Clinical Meeting. The ANOVA was not 

statistically significant, F(4, 331) = .702, p = .591. 
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 Necessary elective APPEs prior to ASHP Midyear Clinical Meeting. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of completing elective APPEs considered to be necessary prior to 

the ASHP Midyear Clinical Meeting based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of completing elective APPEs 

considered to be necessary prior to the ASHP Midyear Clinical Meeting. The ANOVA was not 

statistically significant, F(4, 328) = .341, p = .850. 

Necessary APPE Timing 

 Community pharmacy APPE prior to ASHP Midyear Clinical Meeting. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of completing the community pharmacy APPE prior to the ASHP 

Midyear Clinical Meeting based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing the community pharmacy APPE prior to 

the ASHP Midyear Clinical Meeting. The ANOVA was statistically significant, F(4, 314) = 

16.470, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.53, SD = 
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.809) and PGY1 Community-based Pharmacy (M = 3.61, SD = .891) indicating that completing 

the community pharmacy APPE prior to the ASHP Midyear Clinical Meeting is more necessary 

to PGY1 Community-based Pharmacy residency program directors than PGY1 Pharmacy 

residency program directors, effect size d = 1.31 (p < .001). There was a statistically significant 

difference in the means between PGY1 Pharmacy (M = 2.53, SD = .809) and PGY1 Managed 

Care Pharmacy (M = 3.14, SD = .378) indicating that completing the community pharmacy 

APPE prior to the ASHP Midyear Clinical Meeting is more necessary to PGY1 Managed Care 

Pharmacy residency program directors than PGY1 Pharmacy residency program directors, effect 

size d = .76 (p = .024). There was a statistically significant difference in the means between 

PGY1 Pharmacy with an ambulatory care focus (M = 2.79, SD = .638) and PGY1 Community-

based Pharmacy (M = 3.61, SD = .891) indicating that completing the community pharmacy 

APPE prior to the ASHP Midyear Clinical Meeting is more necessary to PGY1 Community-

based Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care 

focus residency program directors, effect size d = 1.06 (p < .001).  There was a statistically 

significant difference in the means between PGY1/PGY2 combination (M = 2.83, SD = .816) and 

PGY1 Community-based Pharmacy (M = 3.61, SD = .891) indicating that completing the 

community pharmacy APPE prior to the ASHP Midyear Clinical Meeting is more necessary to 

PGY1 Community-based Pharmacy residency program directors than PGY1/PGY2 combination 

residency program directors, effect size d = .90 (p = .007).  There were no other significant 

differences between the necessity of completing the community pharmacy APPE prior to the 

ASHP Midyear Clinical Meeting based on residency type. 

 Hospital/health system pharmacy APPE prior to ASHP Midyear Clinical Meeting. 

A one-way analysis of variance was conducted to determine whether there was a statistically 
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significant difference in the necessity of completing the hospital/health system pharmacy APPE 

prior to the ASHP Midyear Clinical Meeting based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing the hospital/health system 

pharmacy APPE prior to the ASHP Midyear Clinical Meeting. The ANOVA was statistically 

significant, F(4, 314) = 5.929, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.37, SD = 

.918) and PGY1 Community-based Pharmacy (M = 2.70, SD = .648) indicating that completing 

the hospital/health system pharmacy APPE prior to the ASHP Midyear Clinical Meeting is more 

necessary to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = .76 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy with an ambulatory care focus (M = 

3.16, SD = .814) and PGY1 Community-based Pharmacy (M = 2.70, SD = .648) indicating that 

completing the hospital/health system pharmacy APPE prior to the ASHP Midyear Clinical 

Meeting is more necessary to PGY1 Pharmacy with an ambulatory care focus residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

.62 (p = .040). There was a statistically significant difference in the means between PGY1/PGY2 

combination (M = 3.58, SD = .881) and PGY1 Community-based Pharmacy (M = 2.70, SD = 

.648) indicating that completing the hospital/health system pharmacy APPE prior to the ASHP 
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Midyear Clinical Meeting is more necessary to PGY1/PGY2 combination residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

1.18 (p = .001). There were no other significant differences between the necessity of completing 

the hospital/health system pharmacy APPE prior to the ASHP Midyear Clinical Meeting based 

on residency type. 

 Inpatient general medicine APPE prior to ASHP Midyear Clinical Meeting. A one-

way analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of completing the inpatient general medicine APPE prior to the ASHP 

Midyear Clinical Meeting based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 

The dependent variable was the necessity of completing the inpatient general medicine APPE 

prior to the ASHP Midyear Clinical Meeting. The ANOVA was statistically significant, F(4, 

313) = 12.160, p < .001. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 3.55, SD = 

.920) and PGY1 Community-based Pharmacy (M = 2.55, SD = .714) indicating that completing 

the inpatient general medicine practice APPE prior to the ASHP Midyear Clinical Meeting is 

more necessary to PGY1 Pharmacy residency program directors than PGY1 Community-based 

Pharmacy residency program directors, effect size d = 1.12 (p < .001). There was a statistically 

significant difference in the means between PGY1 Pharmacy (M = 3.55, SD = .920) and PGY1 
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Pharmacy with an ambulatory care focus (M = 3.12, SD = .762) indicating that completing the 

inpatient general medicine APPE prior to the ASHP Midyear Clinical Meeting is more necessary 

to PGY1 Pharmacy residency program directors than PGY1 Pharmacy with an ambulatory care 

focus residency program directors, effect size d = .48 (p = .014). There was a statistically 

significant difference in the means between PGY1 Pharmacy with an ambulatory care focus (M = 

3.12, SD = .762) and PGY1 Community-based Pharmacy (M = 2.55, SD = .714) indicating that 

completing the inpatient general medicine APPE prior to the ASHP Midyear Clinical Meeting is 

more necessary to PGY1 Pharmacy with an ambulatory care focus residency program directors 

than PGY1 Community-based Pharmacy residency program directors, effect size d = .77 (p = 

.007). There was a statistically significant difference in the means between PGY1/PGY2 

combination (M = 3.48, SD = .846) and PGY1 Community-based Pharmacy (M = 2.55, SD = 

.714) indicating that completing the inpatient general medicine APPE prior to the ASHP Midyear 

Clinical Meeting is more necessary to PGY1/PGY2 combination residency program directors 

than PGY1 Community-based Pharmacy residency program directors, effect size d = 1.21 (p = 

.001). There were no other significant differences between the necessity of completing the 

inpatient general medicine APPE prior to the ASHP Midyear Clinical Meeting based on 

residency type. 

 Ambulatory patient care APPE prior to ASHP Midyear Clinical Meeting. A one-

way analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of completing the ambulatory patient care APPE prior to the ASHP 

Midyear Clinical Meeting based on residency type. The independent variable included five 

levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-

based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. 
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The dependent variable was the necessity of completing the ambulatory patient care APPE prior 

to the ASHP Midyear Clinical Meeting. The ANOVA was statistically significant, F(4, 313) = 

4.432, p = .002. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was statistically significant so equal variances 

are not assumed and post hoc comparisons were conducted using the Games-Howell test. There 

was a statistically significant difference in the means between PGY1 Pharmacy (M = 2.95, SD = 

.693) and PGY1 Community-based Pharmacy (M = 3.39, SD = .703) indicating that completing 

the ambulatory patient care practice APPE prior to the ASHP Midyear Clinical Meeting is more 

necessary to PGY1 Community-based Pharmacy residency program directors than PGY1 

Pharmacy residency program directors, effect size d = .63 (p = .005). There were no other 

significant differences between the necessity of completing the ambulatory patient care APPE 

prior to the ASHP Midyear Clinical Meeting based on residency type. 

 Desirable elective APPEs prior to ASHP Midyear Clinical Meeting. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of completing elective APPEs considered to be desirable prior to the 

ASHP Midyear Clinical Meeting based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing elective APPEs considered 

to be desirable prior to the ASHP Midyear Clinical Meeting. The ANOVA was not statistically 

significant, F(4, 313) = .976, p = .421. 
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 Necessary elective APPEs prior to ASHP Midyear Clinical Meeting. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of completing elective APPEs considered to be necessary prior to the 

ASHP Midyear Clinical Meeting based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of completing elective APPEs considered 

to be necessary prior to the ASHP Midyear Clinical Meeting. The ANOVA was not statistically 

significant, F(4, 315) = 1.225, p = .300. 

Desirable APPE References 

 Only one reference from an APPE preceptor. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the desirability 

of only one reference from an APPE preceptor based on residency type. The independent 

variable included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, 

PGY1 Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 

combination residencies. The dependent variable was the desirability of only one reference from 

an APPE preceptor. The ANOVA was not statistically significant, F(4, 324) = .289, p = .885.  

 Two references from APPE preceptors. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the desirability of two 

references from APPE preceptors based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 
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residencies. The dependent variable was the desirability of two references from APPE 

preceptors.  The ANOVA was not statistically significant, F(4, 325) = 2.044, p = .088. 

 All references from APPE preceptors. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the desirability of all 

references from APPE preceptors based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the desirability of all references from APPE preceptors. 

The ANOVA was statistically significant, F(4, 324) = 3.838, p = .005. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 3.41, SD = 

1.134) and PGY1 Community-based Pharmacy (M = 2.84, SD = 1.067) indicating that all 

references from APPE preceptors is more desirable to PGY1 Pharmacy residency program 

directors than PGY1 Community-based Pharmacy residency program directors, effect size d = 

.51 (p = .020).  There was a statistically significant difference in the means between PGY1 

Pharmacy with an ambulatory care focus (M = 3.54, SD = 1.089) and PGY1 Community-based 

Pharmacy (M = 2.84, SD = 1.067) indicating that all references from APPE preceptors is more 

desirable to PGY1 Pharmacy with an ambulatory care focus residency program directors than 

PGY1 Community-based Pharmacy residency program directors, effect size d = .65 (p = .025). 

There were no other significant differences between the desirability of all references from APPE 

preceptors based on residency type. 
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 Reference from college or school of pharmacy faculty APPE preceptor. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of a reference from a college or school of pharmacy faculty APPE 

preceptor based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of a reference from a college or school of pharmacy faculty APPE 

preceptor. The ANOVA was not statistically significant, F(4, 325) = .211, p = .932.  

 APPE preceptor reference who is a residency program preceptor. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of a reference from an APPE preceptor who is also a residency 

program preceptor based on residency type. The independent variable included five levels: 

PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based 

Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The 

dependent variable was the desirability of a reference from an APPE preceptor who is a 

residency program preceptor. The ANOVA was not statistically significant, F(4, 324) = 1.508, p 

= .200. 

 Reference from an APPE preceptor from an organization similar to the 

participant’s organization type. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the desirability of a reference from an 

APPE preceptor from an organization similar to the participant’s organization type based on 

residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 
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Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

desirability of a reference from an APPE preceptor from an organization similar to the 

participant’s organization type. The ANOVA was not statistically significant, F(4, 325) = 1.817, 

p = .125.  

 Reference from an APPE preceptor personally known to the participant. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of a reference from an APPE preceptor personally known to the 

participant based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of a reference from an APPE preceptor personally known to the 

participant. The ANOVA was not statistically significant, F(4, 326) = 1.646, p = .163. 

 Reference from a previous resident of the participant’s residency program. A one-

way analysis of variance was conducted to determine whether there was a statistically significant 

difference in the desirability of a reference from a previous resident of the participant’s residency 

program based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the desirability of a reference from a previous resident of the participant’s residency 

program. The ANOVA was not statistically significant, F(4, 326) = 1.119, p = .347. 

Necessary APPE References 

 Only one reference from an APPE preceptor. A one-way analysis of variance was 

conducted to determine whether there was a statistically significant difference in the necessity of 
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only one reference from an APPE preceptor based on residency type. The independent variable 

included five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of only one reference from an APPE 

preceptor. The ANOVA was not statistically significant, F(4, 311) = .360, p = .837.  

 Two references from APPE preceptors. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the necessity of two 

references from APPE preceptors based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of two references from APPE preceptors.  

The ANOVA was not statistically significant, F(4, 311) = 1.726, p = .144. 

 All references from APPE preceptors. A one-way analysis of variance was conducted 

to determine whether there was a statistically significant difference in the necessity of all 

references from APPE preceptors based on residency type. The independent variable included 

five levels: PGY1 Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 

Community-based Pharmacy, PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination 

residencies. The dependent variable was the necessity of all references from APPE preceptors. 

The ANOVA was not statistically significant, F(4, 309) = 2.001, p = .094. 

 Reference from college or school of pharmacy faculty APPE preceptor. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of a reference from a college or school of pharmacy faculty APPE 

preceptor based on residency type. The independent variable included five levels: PGY1 
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Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of a reference from a college or school of pharmacy faculty APPE 

preceptor. The ANOVA was not statistically significant, F(4, 312) = 2.334, p = .056.  

 APPE preceptor reference who is a residency program preceptor. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of a reference from APPE preceptor who is also a residency program 

preceptor based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of a reference an APPE preceptor who is a residency program 

preceptor. The ANOVA was not statistically significant, F(4, 311) = 1.601, p = .174. 

 Reference from an APPE preceptor from an organization similar to the 

participant’s organization type. A one-way analysis of variance was conducted to determine 

whether there was a statistically significant difference in the necessity of a reference from an 

APPE preceptor from an organization similar to the participant’s organization type based on 

residency type. The independent variable included five levels: PGY1 Pharmacy, PGY1 

Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, PGY1 Managed 

Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent variable was the 

necessity of a reference from an APPE preceptor from an organization similar to the participant’s 

organization type. The ANOVA was not statistically significant, F(4, 312) = 1.528, p = .194.  

 Reference from an APPE preceptor personally known to the participant. A one-way 

analysis of variance was conducted to determine whether there was a statistically significant 
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difference in the necessity of a reference from an APPE preceptor personally known to the 

participant based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of a reference from an APPE preceptor personally known to the 

participant. The ANOVA was not statistically significant, F(4, 311) = 2.208, p = .068. 

 Reference from a previous resident of the participant’s residency program. A one-

way analysis of variance was conducted to determine whether there was a statistically significant 

difference in the necessity of a reference from a previous resident of the participant’s residency 

program based on residency type. The independent variable included five levels: PGY1 

Pharmacy, PGY1 Pharmacy with an ambulatory care focus, PGY1 Community-based Pharmacy, 

PGY1 Managed Care Pharmacy, and PGY1/PGY2 combination residencies. The dependent 

variable was the necessity of a reference from a previous resident of the participant’s residency 

program. The ANOVA was statistically significant, F(4, 310) = 3.107, p = .016. 

 Follow up tests were conducted to evaluate pairwise difference among the means 

between groups. Levene’s test for equal variances was not statistically significant so equal 

variances are assumed and post hoc comparisons were conducted using Tukey’s test. There was 

a statistically significant difference in the means between PGY1 Pharmacy (M = 2.75, SD = 

.721) and PGY1/PGY2 combination (M = 3.26, SD = .752) indicating that references from a 

previous resident of the participant’s residency program is more necessary to PGY1/PGY2 

combination residency program directors than PGY1 Pharmacy residency program directors, 

effect size d = .70 (p = .009).  There was a statistically significant difference in the means 

between PGY1/PGY2 combination (M = 3.26, SD = .752) and PGY1 Community-based 
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Pharmacy (M = 2.68, SD = .656) indicating that references from a previous resident of the 

participant’s residency program is more necessary to PGY1/PGY2 combination residency 

program directors than PGY1 Community-based Pharmacy residency program directors, effect 

size d = .84 (p = .013). There were no other significant differences between the necessity of a 

reference from a previous resident of the participant’s residency program based on residency 

type. 

 


