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Objective. To determine factors associated with advanced pharmacy practice experience (APPE)
performance in the pre-pharmacy and Doctor of Pharmacy (PharmD) curriculum and establish whether
performance on the multiple mini interview (MMI) independently predicts APPE evaluation scores.
Methods. A multi-case MMI has been used in the admissions process since 2008. Students are scored
anywhere from 1 to 7 (unsatisfactory to outstanding) on each interview. Traditional factors (GPA,
PCAT, etc.) are also used in the admissions determination. Pearson product-moment correlation and
ordinary least squares regression were used to explore the relationships between admissions data,
pharmacy GPA, and APPE evaluation scores for the graduating classes of 2011-2014. These analyses
identified which factors (pharmacy GPA, PCAT, MMI score, age, gender, rurality, resident status,
degree, and underrepresented minority status) related to APPE performance.
Results. Students (n5432) had a mean APPE score of 4.6; a mean MMI score of 5.5; mean pharmacy
GPA, PCAT and age of 3.14, 73.2, 22.6 years, respectively. Pre-pharmacy GPA and pharmacy GPA
positively correlated with mean APPE scores. MMI score demonstrated positive correlations with
overall APPE score; including subcategories patient care, documentation, drug information/EBM,
public health, and communication. MMI scores were positively related to overall APPE scores in
the multivariable regression. Variables showing negative associations with APPE scores included
a pre-pharmacy GPA of ,3.0 (ref5 GPA .3.5) and pharmacy school GPA of .3.0 – 3.5 and GPA
2.6 – 3.0 when compared to GPAs .3.5.
Conclusion. GPA (pre-pharmacy and pharmacy) and MMI positively correlate with preceptor-rated
performances in the APPE year.

Keywords: multiple mini-interview (MMI), advanced pharmacy practice experience (APPE), experiential
education, admissions, pharmacy GPA

INTRODUCTION
The pharmacy profession continues to advance as

pharmacists assume new roles in the delivery of patient
care. To keep pace, pharmacy school admission processes
should also evolve to be more holistic (ie, examine more
than academic traits of applicants) to identify those who
can potentially develop into a practice-ready professional.1

Admissions processes that are not holistic have increased
the potential for bias in their approach and should not be
considered best practice.2 Processesmust include tools that

holistically evaluate theapplicant andassess their behavioral/
social traits in addition to academic ability. In addition,
the landscape facing pharmacy school admission com-
mittees has drastically changed during the last few years.
There have been many influences driving this change,
including evolutions in pharmacy practice in response to
dynamic changes in the health care system, increases in
the number of pharmacy schools and expansion in class
sizes, changes in the accreditation standards for PharmD
programs, and the continuously changing demographics
of the pharmacy applicant pool.3,4 It is also concerning
when one considers the increase in the number of phar-
macy schools and the recent trend of declining applica-
tions. The national applicant to seat ratio is approaching
a low of 1:2.5 This indicates that institutions are
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competing to recruit highly qualified applicants. These
influences have led admissions committees to adopt ho-
listic processes when considering applicants.

As part of a holistic admissions process, every effort
should be made to examine all aspects of an applicant to
ensure themost qualified candidates capable of achieving
academic success and contributing value to the profession
are selected for admission. Nonetheless, predicting future
success based upon admissions criteria is challenging.
Thus, the Accreditation Council for Pharmacy Education
(ACPE) requires pharmacy schools to have in place a
monitoring program for identifying admitted students at
risk of academic and behavioral concerns, including those
that arise during APPEs.3,6-9

There aremany studies in the literature that show that
pre-pharmacyGPA and PCAT scores are early identifiers
of at-risk students and correlate with student success in
the PharmDcurriculum.6,7,9-15 These factors can be easily
assessed in the admissions process. In addition to these
academicmeasures, researchers have correlated behavioral/
social qualities (sometimes referred to as “soft skills” or
non-cognitive qualities) including communication skills,
empathy, ethical behavior and professionalismwith out-
comes in the PharmD curriculum.11 These qualities are
difficult to evaluate in standard or structured interviews,
but can be assessed through the multiple-mini interview
(MMI).6,9,16-18 Recently, Heldenbrand and colleagues
showed that the MMI used during the admissions pro-
cess is another tool that can be used to predict academic
difficulty (previously defined as course grades of D, F,
WF, course/year repetition, summer school, program-
matic withdrawal or dismissal) in the didactic PharmD
curriculum and is an early identifier of academically at-
risk students. This study showed that students scoring in
the bottom 10th percentile on the MMI were three times
more likely to experience academic difficulty than those
applicants with an MMI score above a 4.5 (minimum
score of 1 and maximum score of 7).11 These results
emphasized the need for additional focus on the evalua-
tion of applicants’ behavioral/social qualities through
the MMI.19 Experiential education represents approxi-
mately one-third of the PharmD curriculum. Moreover,
students demonstrate many of the behavioral/social
qualities that are assessed in the MMI during the expe-
riential component of the curriculum, particularly in
their APPEs. Research in medical education demonstrates
MMI results predict medical clerkship performance
scores.19 However, there are no studies in pharmacy
education that explore the relationship between MMI
results and APPE performance. The UAMS College of
Pharmacy implemented theMMI admission interview in
the fall of 2008, this provides years of data in order to

effectively evaluate if MMI performance is associated
with performance in the APPE setting.

The primary objective of this study was to determine
whether overall APPE scoreswere associatedwith admis-
sion MMI scores, and to establish whether performance
on theMMI is independently associatedwithAPPE scores.
The secondary objective is to evaluate whether other ad-
missionandpharmacyschoolvariables (demographicdata,
pre-pharmacy GPA, PCAT scores, pharmacy GPA) are
associated with overall APPE scores.6

METHODS
This retrospective, multivariable analysis examined

pre-pharmacy and pharmacy academic data from the
UAMS College of Pharmacy during the admission years
2008-2011. The study protocol was determined to be ex-
empt from human subject research by the UAMS Institu-
tional Review Board.

Applicants who participated in the MMI process
from 2008-2011, were enrolled in the College of Phar-
macy, and successfully completed the APPE program
were evaluated in this study. Successful completion of
the APPE curriculum requires completing nine month-
long APPE rotations. Like other components of the pro-
fessional curriculum, theAPPEprogramhasaprogression
policy. More than 99% of UAMS students achieve suc-
cessful APPE completion within an academic year (ie, 12
months); however, for a variety of reasons, some students
experience difficulty, need remediation ormust withdraw
from a rotation. These individuals can achieve successful
completion of the program if they ultimately pass all nine
month-long APPE rotations within 24 months of starting
their first APPE.

De-identified student admissions and academic data
were obtained from the college registrar, associate dean
for student affairs, and the associate dean for experiential
education for the study period. Study identification num-
bers were assigned in a progressive manner for all years
evaluated. Data obtained for evaluation included admis-
sions data, pharmacy GPA, and overall APPE evaluation
scores. Admission data included PCAT (percentile com-
posite score), pre-pharmacy GPA (4.0 scale), MMI score,
age, gender, rurality (rural, metropolitan, urban), state of
residence (Arkansas resident, out- of-state resident), pre-
vious degree (none, bachelor of science [BS] /bachelor of
arts [BA], graduate [master’s or doctorate]), admission
year (2008-2011), and underrepresented minority status.
If there was more than one PCAT score for a participant,
the highest PCAT score was used. PharmacyGPA and pre-
pharmacy GPA were based upon completed coursework.
Ruralitywas determined by dividing hometowns into rural,
metropolitan, or urban using 2010 US Census data.20
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The admissions procedure has included the MMI
process for many years as previously described.6,10,11

This method includes four condensed encounters rang-
ing from standard interview encounters with faculty to
case-based scenarios with standardized interviewers.7

All encounters are scored with evaluation forms that in-
clude interviewer instructions, a 7-point Likert scale
(15unsatisfactory to 75outstanding) assessment, and
space for interviewers to comment. Scores collected for
each applicant’s MMI included overall performance
score on the encounter, the communication score, and
whether the standardized interviewer had any concerns
about the applicant. MMI scores are summarized for the
admissions committee and presented as the mean overall
score across all four encounters. Pre-pharmacy GPA,
PCAT, and other data are presented to the admissions
committee and used in the assessment of applicants dur-
ing the admissions process.

The APPE component of the experiential education
program at this institution consists of nine, 4-week expe-
riences designed to assist the student in applying the
knowledge they gained during their didactic coursework.
Each student is required to complete five direct patient
care experiences consisting of two acute care, one ambu-
latory care, one selective in acute or ambulatory care, and
one advanced community pharmacy rotation. In addition,
students are required to complete two indirect patient care
experiences including health-system and community
management experiences. Students are allowed two elec-
tive rotations. Preceptors for these experiences grade the
students using a standardized electronic assessment ru-
bric. Student performance is evaluated at the midpoint
and at the end of the experience.

TheAPPE scoreswere generated electronically from
an online experiential learning system using a standard-
ized consortium APPE rubric used by the school (UAMS
APPELongitudinalAssessmentForm.https://pharmcollege.
uams.edu/wp-content/uploads/sites/6/2018/09/Appendix-
2.-UAMS-APPE-Longitudinal-Assessment-Form-2012.
pdf). TheAPPE rubric consists of 70multiple choice items
(22 patient care; 5 documentation; 9 medication distribu-
tion, processing, and dispensing; 4 resourcemanagement;
6 communication; 4 public health; 10 drug information
and evidence-based medicine; 10 professionalism) using
a 5-point Likert scale (15does not meet competency
to 55exceeds competency expectation) for student per-
formance assessment,with additional non-assessment op-
tions of 05student did not engage in an available activity
and N/A5competencies not applicable to this experience
or rotation), and three free-form text areas to describe stu-
dent strengths, competency areas that need improvement,
and a plan of action for continued student competency

development. Scores of zero and N/A were not included
in this analysis. All preceptors were trained and oriented
to the APPE rubric and the intended use of scoring scale
according to newpreceptor orientation and education pol-
icies and reinforced during regular site visits by the expe-
riential office. This training is reinforced upon subsequent
site visits and at preceptor development continuing edu-
cation conferences.

The overall APPE score reported and used for this
analysis is a composite score from all APPE domains, and
each participant’s individual competencies for all com-
pleted rotations in the APPE (P4) year. All APPE scores
for completed rotations were incorporated in calculating
the mean APPE overall score. This included scores for
failed rotations, repeated rotations, and for additional
elective rotations students enrolled in, thus forgoing their
off month. APPE domains include patient care, documen-
tation, resource management, medication distribution,
drug information/evidence-based medicine, public health,
communication and professionalism. APPE score (mean
overall performance) andmeanAPPE domain scores were
collected.

Statistical Analysis Software (SAS Version 9.3;
Cary, NC) was used to analyze a single dataset and gen-
erate all results reported in this study. Frequency and
means of all study covariates and outcomemeasures were
calculated. To identify useful categorizations of key study
measures that are continuous (pre-pharmacy GPA, com-
posite PCAT score, MMI, pharmacy GPA, and APPE
score), frequency distributions of these measures were
examined. Unadjusted correlations between study cova-
riates and MMI were assessed using Pearson product-
moment correlations. A multivariable analysis using
ordinary least squares regression was performed to iden-
tify the influence of pre-pharmacy GPA, PCAT score,
overall MMI score, age, gender, rurality, resident status,
degree, underrepresentedminority status, pharmacyGPA
and mean APPE score (Ordinary Least Squares Regres-
sion Model of APPE Scores. https://pharmcollege.uams.
edu/wp-content/uploads/sites/6/2018/09/Appendix-1.-APPE-
MMI-Pearson-CORR.pdf). To address the possibility of
a non-linear relationship between overall APPE scores,
pre-pharmacy GPA and pharmacy GPA in this model
both pre-pharmacy and pharmacy GPAs were divided
into performance groups using the frequency distribution
characteristics of each group. Pre-pharmacy GPA groups
included a reference GPA of .3.5, GPA 3.0–3.5, and
GPA ,3.0 were compared to overall APPE scores indi-
vidually. Pre-pharmacy GPA groups included a reference
GPA of.3.5 and two comparisonGPA groups of 3.0–3.5
and,3.0. Pharmacy GPA used the same categorizations
but included one additional categorization: .2.6–3.0
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(GPA of.3.5, GPA.3.0–3.5, GPA.2.6–3.0 and GPA
,2.6).

RESULTS
Therewere432 student pharmacists included for eval-

uation from the admission years 2008-2011. Themean age
was 22.8 years upon admission to the program, mean pre-
pharmacy GPAwas 3.59, mean composite PCATwas 73rd

percentile, and the mean MMI score was 5.5 (Table 1).
Pharmacy school didactic GPA over the P1 to P3 years
(Table 2) was 3.14 and the mean overall APPE score was
4.6 (Table 2). Comparing themean scores of the individual
APPEdomains, professionalismhad thehighest score (4.8)
and drug information had the lowest (4.5).

Both pre-pharmacy GPA (r50.20; p,.001) and
pharmacy GPA (r50.17; p,.001) positively correlated
with overall APPE scores, whereas no correlations were
seen between overall APPE scores and composite PCAT
scores (r50.078; p5.10) (Table 3). Small but significant
positive correlations were observed between overall
APPE scores andMMI scores (r50.14; p5.003). Individ-
ual APPE domains also demonstrated significant positive
correlations with MMI scores, including patient care (r50.14; p5.003), documentation (r50.110; p5.022),

drug information/evidence-based medicine (r50.12;
p5.011), public health (r50.16; p5.001) and commu-
nication (r50.24; p5,.001).

The ordinary least squares regression seen in Table 4
demonstrated that pre-pharmacyGPAof less than 3.0was
negatively associated with overall APPE scores when
compared to the reference pre-pharmacy GPA of .3.5
(b5-0.10; p5.029). Two pharmacy GPA groups showed
negative correlations with APPE scores including phar-
macy GPA groups .3.0–3.5 ((b5-0.05; p5.02) and
2.6–3.00 (b5-0.069; p5.004), however pharmacy GPAs
lower than 2.6 did not reach significance (b5-0.056;
p5.094). The MMI score showed significant positive as-
sociation with overall APPE scores (b50.035; p5.001).
The R-squared for this model is 0.11.

DISCUSSION
Selecting the best applicants is paramount to ensure

colleges and schools of pharmacy admit candidates with
the cognitive ability and behavioral/social skills that are
required for new pharmacy graduates. The MMI mini-
mizes interviewer bias and is a component of a holistic
admissions process.21 A study that explored relationships
between admission variables, including a standard struc-
tured interview with faculty, performance scores from
objective structured clinical examinations (OSCEs) stu-
dents took as part of the curriculum, and final evaluation
scores from APPEs indicated admission interviews were
not predictive of APPE performance.8 By design, the

Table 1. Pre-pharmacy Student Demographics and Admission
Characteristics (N5432)

Variables

Demographics n (%)

Male 153 (35)
Arkansas Residents 411 (95)
Under-represented Minoritya 30 (7)
Hometown Classification

Rural 165 (38)
Metropolitan 194 (45)
Urban 73 (17)

Mean (SD) Range
Age (years) 22.8 (4.1) 19 – 55

Pre-pharmacy Variables
GPA 3.59 (0.26) 2.71 – 4.0

GPA . 3.5 n (%) 275 (64)
3.0 , GPA # 3.5 n (%) 144 (33)
GPA # 3.0 n (%) 13 (3)

PCAT 73.1 (13.5) 33 – 99
MMI Overall Score 5.5 (0.74) 2.5 – 7.0

Degree Status n (%)
No Degree 213 (49)
Bachelor’s Degree 198 (46)
Graduate Degree 21 (5)

aAfrican-American, Hispanic, Native American, Pacific Islander

Table 2. Pharmacy School Academic Variables (N5432)

Variables

Mean (SD) Range

Pharmacy School Variables
Pharmacy GPAa 3.14 (0.41) 2.27 – 4.0

GPA . 3.5 n (%) 85 (19.7)
3.0 , GPA # 3.5 n (%) 173 (40.1)
2.6 , GPA # 3.0 n (%) 137 (31.7)
GPA # 2.6 n (%) 37 (8.6)

APPE Overall 4.6 (0.41) 3.8 – 4.9
APPE Domains

Patient Care 4.5 (0.19) 3.6 – 4.9
Documentation 4.7 (0.18) 3.8 – 5.0
Resource Management 4.6 (0.24) 3.6 – 5.0
Medication Distribution 4.7 (0.19) 3.9 – 5.0
Drug Information/EBM 4.5 (0.19) 3.7 – 4.9
Public Health 4.7 (0.27) 3.0 – 5.0
Communication 4.6 (0.20) 3.8 – 5.0
Professionalism 4.8 (0.15) 4.1 – 5.0

aOverall GPA P1-P3 years
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MMI circumventsmany of the limitations associatedwith
assessing behavioral/social traits inherent in standard or
structured interviews.8 It has been shown that poor MMI
scores predicted academic difficulty in the didactic por-
tion of the institution’s PharmD curriculum.11 The results
of the current analysis specifically demonstrate that MMI
scores show positive associations with mean rotation
scores in the APPE year, the largest component of the
experiential curriculum.10,11 This study, which is the first
to demonstrate such an association in pharmacy educa-
tion, provides insight into predicting student performance
outside the classroom in the practice settings. The expe-
riential learning portion of the PharmD program is
intended to prepare student pharmacists for contempo-
rary real world practice.22 In that context, the findings
are somewhat expected. Given the patient care demands
in pharmacy practice settings, it is intuitive that students
who possess higher levels of empathy, critical thinking,
ethics, collaboration and communication skills should
excel in the experiential component of the PharmD cur-
riculum. Therefore, these data suggest that using MMI
in admissions processes can not only serve as a means
to predict academic difficulty in the professional curricu-
lum, but can also be used to predict a student’s potential to
be successful in the APPE setting. Armedwith this insight,
strategies can be developed to assist students to improve
their behavioral/social qualities before they reach the ex-
periential components of the PharmD curriculum.

The strongest correlation with APPE scores and the
MMI was in the communication domain. This section of
the APPE rubric contains items that relate to verbal and
non-verbal communication with both patients and other
health care professionals. This is a key finding because
with the requirement for interprofessional education, it is
important to assess an applicant’s ability to communicate
effectively with others. Communication is assessed at
each MMI station, and at some stations it is the focus of
the MMI encounter.3 Therefore, these data suggest that
MMI is appropriately assessing communication skills and
identifying applicants that demonstrate a strong ability to
communicate with patients and other health care profes-
sionals during their APPEs.

Although the MMI score did not correlate with the
two domains of the APPE scoring rubric, medication dis-
tribution and professionalism, it did correlate with multi-
ple domains, which suggests that the current MMI topics
are useful in identifying applicants whowill be successful
on their APPEs in multiple areas. Recently through an
MMI continuous quality improvement (CQI) process,
a critical thinking case was added to the list of topics
evaluated in the MMI. Although critical thinking is
essential to medication distribution, it is only one case
in the MMI and may not provide enough data to correlate
overall scores with APPEs. Since traits like empathy and
ethical decision-making may not correlate well with the
distributive functions in a pharmacy, it is not surprising

Table 3. Pearson Correlation Coefficients of APPE and MMI (N5432)

APPE Score MMI Score

Covariates Rho Value p value Rho Value p value

Pre-pharmacy
Pre-pharmacy GPA 0.20 ,.001 0.025 .61
PCAT Composite 0.078 .11 -0.074 .12

Pharmacy
Pharmacy GPAa 0.17 ,.001 0.001 .99
Overall APPE – – 0.14 .003
APPE Domains

Patient Care – – 0.14 .003
Documentation – – 0.110 .022
Resource Management – – 0.086 .074
Medication Distribution – – 0.058 .23
Drug Information/EBM – – 0.123 .011
Public Health – – 0.158 .001
Communication – – 0.242 ,.001
Professionalism – – 0.048 .32

APPE Assessment Type
Faculty Preceptors – – 0.103 .033
Non-faculty Preceptors – – 0.106 .027

aP1, P2, and P3 years only
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that it did not show a correlation with that APPE rubric
domain. In the future, this may improve the correlation
between MMI scores and the medication distribution do-
main as well as other domains on the APPE rubric. The
study authors do not believe that the MMI should neces-
sarily correlate with the professionalism domain on the
APPE rubric. Although professionalism is measured in
the MMI, it is a malleable characteristic that can be de-
veloped throughout the curriculum and then assessed in
the APPEs. Therefore, it is not surprising that it did not
correlate with that APPE rubric domain.

Although pre-pharmacy and pharmacy GPA were
also independent predictors ofAPPE performance, PCAT
was not. This is important to note because in the admis-
sion process, schools often place great significance on the

PCAT since it has been shown to be an independent pre-
dictor of success in the didactic curriculum.12,14,18,23-27

Although GPA and PCAT can both be used to predict
success in the didactic curriculum, they do not measure
non-academic skills. Likewise theMMI is not a surrogate
for the applicant’s academic skills. However, perhaps
both pre-pharmacy GPA and MMI used in combination
could provide more reliable insight into the admission
decisions and facilitate the selection of applicants who
will be most successful in the professional program, in-
cluding APPEs.

Despite the advantages to using MMIs, some phar-
macy collegesmay be reluctant to adopt theMMI in place
of traditional interviews due to limited space or facilities
(ie, clinical skills center), staff and faculty time associated

Table 4. Ordinary Least Squares Regression Model of APPE Scores (N5432)

Variables

Demographics Parameter Estimate p value

Male
(ref5female)

0.020 .22

Arkansas Residents
(ref5non-Arkansas resident)

-0.005 .89

Underrepresented Minoritya

(ref5non-underrepresented minority)
-0.047 .14

Hometown Classificationb

Urban clusters
(ref5Urban; . 50,000)

Rural ,0.001 .99
Metropolitan -0.020 .36

Age (years) -0.004 .069

Pre-pharmacy Variables
Pre-pharmacy GPA
(ref5GPA . 3.5)
GPA 3.0 - 3.5 -0.012 .51
GPA , 3.0 -0.104 .029
PCAT ,0.001 .54
MMI Overall Score 0.035 .001
Bachelor’s Degree
(ref5no degree)

0.003 .88

Graduate Degree
(ref5no degree)

0.067 .10

Pharmacy Variables
Pharmacy GPA
(ref 5 GPA . 3.5)
GPA . 3.0 - 3.5 -0.050 .020
GPA 2.6 - 3.0 -0.069 .004
GPA , 2.6 -0.056 .094

R-squared 5 0.11
aAfrican-American, Hispanic, Native American, Pacific Islander
bRural population , 2,500; Metropolitan population 2,500-50,000
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with training, case generation, andMMI administration or
the cost of MMI compared to a faculty interview. Corelli
and colleagues reported a cost-effectiveness comparison
study incorporating faculty time and facility costs that
showed that the MMI process ($75.30) was almost twice
as cost effective per candidate compared to traditional
faculty interviews ($136.64).28 MMIs are often done in
a dedicated space at an institution, but several schools are
thinking outside of the box by using faculty offices or
occupied spaces that can be accessed temporarily on in-
terview days. This shows the flexibility associated with
the implementation of theMMI and the resources needed.
Collaborating with schools that already use the MMI to
share cases and being creative with the space and other
resources needed have provided many institutions the
ability to use the MMI even if they do not have dedicated
physical space.

This study has some limitations. This is a single in-
stitution sample, which limits the generalizability of the
results. The study authors recognize that admission and
APPE outcomes likely vary depending on institution, in-
struments and raters. They also recognize that students
develop throughout the curriculum. Thus in a broader
context, this study shows that data used for admissions
decisions (like MMI scores) may also provide feedback
that programs can use to identify students who need ad-
ditional focus on improving their behavioral/social skills
and performance in the first three years of the professional
program. Although small but significant associations
between MMI and overall APPE scores were observed,
the authors recognize that this model only explained
about 11% of variability in APPE scores. Student expe-
riences gained outside the didactic curriculum may con-
tribute to how prepared they are to succeed on APPEs
and this study did not capture measures that were co-
curricular in nature.

Secondly, overall APPE scores were positively asso-
ciated with MMI scores; however, the authors acknowl-
edge that such scores are not individual educational
outcomes, but rather the average of nine distinct experi-
ences. Because the APPE measure is an average of nine
individual APPE scores, the authors were not able to ac-
count for the clustering of preceptor or faculty APPE
ratings which may have violated the independence as-
sumption of the ordinary least squares regression. Viola-
tion of this assumption, in general, does not bias the
estimates but can influence the standard errors and cau-
tion is warranted when interpreting the p-values of the
models. The APPE programmatic and individual APPE
rotation failure rates over the years evaluated in this study
were too low to be individually assessed. Therefore, over-
all APPE scoreswere used as a surrogate for success in the

experiential curriculum. Also, the validatedMMI process
only involves four cases (stations) and some have pro-
posed to minimize biases in applicant assessment the
number of cases be at least seven.29 It is unknown if using
more cases will improve the ability for MMI scores to
predict experiential performance but the authors will ex-
plore this possibility with future graduation years since
the school has expanded to a seven case MMI process
starting with the 2016 admission cycle.

CONCLUSION
GPA (pre-pharmacy and pharmacy) and MMI

showed positive associations with overall APPE scores
in the PharmD curriculum. This study demonstrates that
students having a combination of higher cognitive achieve-
ments in the classroom setting coupled with effective ex-
pression of behavioral/social (non-cognitive) skills are
linked with higher preceptor-rated performances in the
APPE year.

REFERENCES
1. Bennett M, Goode JV. Recognition of community-based
pharmacist practitioners: essential health care providers. J Am Pharm
Assoc. 2016;56(5):580-583.
2. Wall AL, Aljets A, Ellis SC, et al. White paper on pharmacy
admissions: developing a diverse work force to meet the health-care
needs of an increasingly diverse society: recommendations of the
American Association of Colleges of Pharmacy Special Committee
on Admissions. Am J Pharm Educ. 2015;79(7):S7.
3. Accreditation Council for Pharmacy Education. Accreditation
standards and key elements for the professional program in pharmacy
leading to the doctor of pharmacy degree. Standards 2016. https://
www.acpe-accredit.org/pdf/Standards2016FINAL.pdf.
4. Fisher v. University of Texas at Ausin et al. Certiorari to the US
Court of Appeals for the Fifth Circuit. https://www.supremecourt.
gov/opinions/15pdf/14-981_4g15.pdf. Accessed May 3, 2017.
5. PharmCAS. PharmCAS applicant pool data AACP Annual
Meeting Council of Deans business meeting. http://www.aacp.org/
governance/HOD/Documents/CODBusinessMeetingJuly2016.pdf.
2016.
6. Dayer LE, Flowers SK, Martin BC, et al. Multiple-mini interview
for pharmacy school admissions is prognostic with advanced
pharmacy practice experience scores. 117th Annual Meeting of the
American Association of Colleges of Pharmacy, Anaheim, California,
July 23-27, 2016. Am J Pharm Educ. 2016;80(5):Article S2.
7. Eva KW, Rosenfeld J, Reiter HI, Norman GR. An admissions
OSCE: the multiple mini‐interview. Med Educ. 2004;38(3):314-326.
8. McLaughlin JE, Khanova J, Scolaro K, Rodgers PT, Cox WC.
Limited predictive utility of admissions scores and objective
structured clinical examinations for APPE performance. Am J Pharm
Educ. 2015;79(6):Article 84.
9. Stowe CD, Castleberry AN, O’Brien CE, Flowers SK, Warmack
TS, Gardner SF. Development and implementation of the multiple
mini-interview in pharmacy admissions. Curr Pharm Teach Learn.
2014;6(6):849-855.
10. Heldenbrand S BB, Flowers S, Martin BC. Multivariate analysis
of the multiple mini-interview as a predictor of academic difficulty in

American Journal of Pharmaceutical Education 2018; 82 (7) Article 6326.

824

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

8 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

https://www.acpe-accredit.org/pdf/Standards2016FINAL.pdf
https://www.acpe-accredit.org/pdf/Standards2016FINAL.pdf
https://www.supremecourt.gov/opinions/15pdf/14-981_4g15.pdf
https://www.supremecourt.gov/opinions/15pdf/14-981_4g15.pdf
http://www.aacp.org/governance/HOD/Documents/CODBusinessMeetingJuly2016.pdf
http://www.aacp.org/governance/HOD/Documents/CODBusinessMeetingJuly2016.pdf
http://www.ajpe.org


the PharmD curriculum. 115th Annual Meeting of the American
Association of Colleges of Pharmacy, Grapevine, TX, July 26-30,
2014. Am J Pharm Educ. 2014;78(5):Article 111.
11. Heldenbrand SD, Flowers SK, Bordelon BJ, et al. Multiple mini-
interview performance predicts academic difficulty in the PharmD
curriculum. Am J Pharm Educ. 2016;80(2):Article 27.
12. Allen DD, Bond CA. Prepharmacy predictors of success in
pharmacy school: grade point averages, pharmacy college admissions
test, communication abilities, and critical thinking skills.
Pharmacotherapy. 2001;21(7):842-849.
13. Lowenthal W. Predictors of success in pharmacy school: PCAT
vs. other admission criteria. Am J Pharm Educ. 1977;41(3):267-269.
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