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Objectives. To evaluate the correlation between specific prepharmacy college variables and academic
success in the Texas Tech doctor of pharmacy degree program.
Methods. Undergraduate and pharmacy school transcripts for 424 students admitted to the Texas Tech
doctor of pharmacy degree program between May 1996 and May 2001 were reviewed in August of
2005. Statistical analyses were performed using SPSS Release 11.5. The undergraduate college vari-
ables included prepharmacy grade point-average (GPA), organic chemistry school type (2- or 4-year
institution), chemistry, biology, and math courses beyond required prerequisites, and attainment of
a bachelor of science (BS), bachelor of arts (BA), or master of science (MS) degree. Measurements of
academic success in pharmacy school included cumulative first-professional year (P1) GPA, cumula-
tive GPA (grade point average of all coursework finished to date), and graduation without academic
delay or suspension.
Results. Completing advanced biology courses and obtaining a BS degree prior to pharmacy school
were each significantly correlated with a higher mean P1 GPA. Furthermore, the mean cumulative
GPA of students with a BS degree was 86.4 versus cumulative GPAs of those without a BS degree
which were 84.9, respectively (p 5 0.039). Matriculates with advanced prerequisite biology course-
work or a BS degree prior to pharmacy school were significantly more likely to graduate from the
doctor of pharmacy program without academic delay or suspension (p 5 0.021 and p 5 0.027,
respectively). Furthermore, advanced biology coursework was significantly and independently asso-
ciated with graduating on time (p 5 0.044).
Conclusions. Advanced biology coursework and a science baccalaureate degree were significantly
associated with academic success in pharmacy school. On multivariate analysis, only advanced biology
coursework remained a significant predictor of success.
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INTRODUCTION
Themandatory educational background of applicants

to pharmacy schools in the United States was debated
many years before the American Conference of Phar-
maceutical Faculties, known since 1925 as the American
Association of Colleges of Pharmacy, required for the
1908-1909 academic year, ‘‘satisfactory completion of
at least one year of work in an accredited high school or
its equivalent.’’1 Even today, admission requirements for
pharmacy schools vary from 16 units of high school work
for the 6-year curriculum at the University of Rhode
Island College of Pharmacy to 3 years of college studies
for the 4-year curriculum at the Ohio State University
College of Pharmacy and University of Tennessee Col-

lege of Pharmacy.2 Despite differences in admission
requirements, each college or school of pharmacy strives
to select the most qualified applicants. To this end, many
colleges have published studies relating admissions crite-
ria with student academic achievement in pharmacy
school.3-27

Predictors of academic success in pharmacy school
have included American College Test scores, Pharmacy
College Admission Test (PCAT) scores, grades in spe-
cific prepharmacy courses, prepharmacy grade point av-
erage, personal interview scores, Myers-Briggs Type
Indicator, California Critical Thinking Dispositions In-
ventory and Skills Tests, and a prior 4-year college de-
gree.3-27 Whereas the value of grades in prepharmacy
math and science courses have been confirmed by multi-
ple studies, a prior 4-year college degree predicted suc-
cess in a study by Chisholm but not in a study by
Thomas.20,25 To our knowledge, no studies have evalu-
ated the relationship between advanced prepharmacy
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college courses and academic success in pharmacy
school. The aim of this study was to explore the associa-
tion between advanced chemistry, biology, and math
coursework (junior and senior level college classes be-
yond required prerequisites) as well as the attainment of
a prior college degree (BS, BA, or MS) with academic
success in pharmacy school.

The Texas Tech School of Pharmacy has offered the
Doctor of Pharmacy (PharmD) degree as its single pro-
fessional degree since the first class was admitted in 1996.
The Texas Tech PharmD degree program requires at least
2 years of specific undergraduate college study followed
by 4 academic years of professional pharmacy study.
The required science and math prepharmacy courses in-
clude 8-10 semester hours of general chemistry with lab-
oratory, 8-10 semester hours of organic chemistry with
laboratory, 4 semester hours of general physics with lab-
oratory, 8 semester hours of general biology with labora-
tory, 4 semester hours of microbiology with laboratory,
3-4 semester hours of calculus, and 3 semester hours of
statistics.

Applicants are required to take the PCAT, submit
transcripts from undergraduate institutions, complete
a pharmacy experiential writing essay, have letters of
recommendation submitted, and submit a completed ap-
plication (along with an application fee). Based on these
requirements, students are invited for an on-campus in-
terview. During the interviews, students are required to
take the California Critical Thinking Skills Test, com-
plete a writing sample, participate in a group patient prob-
lem-solving session, and undergo interviews by faculty
members and students. The Student Affairs Committee
conducts a comprehensive review of each candidate who
completed the on-campus interview and then selects
applicants for admission into the PharmD program.

METHODS
This study was approved by the Texas Tech Univer-

sity Health Sciences Center Institutional Review Board
for the Protection ofHumanSubjects (IRBnumber:A05 –
3284). Undergraduate and pharmacy school transcripts
for 424 students admitted to the Texas Tech PharmD pro-
gram between fall 1996 and the fall 2001 were reviewed
in August 2005. This timeframe was chosen because by
August 2005, students admitted in fall 2001 could be
differentiated as either having graduated in May 2005
or having been academically delayed or suspended. The
prepharmacy variables used in this study were as follows:
prepharmacy grade point average calculated only from
required preprofessional courses; organic chemistry
taken at a 2-year or a 4-year institution, chemistry courses
beyond required prerequisites, biology courses beyond

required prerequisites, math courses beyond required pre-
requisites, bachelor of science degree, bachelor of arts
degree, and master’s degree. Measurements of academic
success in pharmacy school included cumulative first-
professional year grade point average (P1 GPA), cumu-
lative grade point average of all coursework finished to
date (cumulativeGPA), and graduationwithout academic
delay or suspension. GPA is reported on a numerical scale
from 0 to 100 rather than letter grades. Correlations be-
tween prepharmacy variables and measurements of aca-
demic success in pharmacy school were evaluated for the
424 admitted students and for the 389 graduates of the
Texas Tech PharmD program.

Student data were initially transcribed to an Excel
spreadsheet, and then converted for analysis with SPSS
Release 11.5. Character data were encoded numerically
when needed. For quality assurance, frequency distribu-
tions for all variables included in the research study were
verified for reasonableness. Furthermore, the data were
cleaned to provide quality assurance that there were no
transcription errors in the data. Following data validation,
basic descriptive statistics including means, standard
deviations, and percentages were produced. Inferential
statistical tests were also employed. The Chi square test
was used with nominal data. The independent-samples
t test was used with continuous data. Bivariate correla-
tions, including Pearson’s and point biserial, were com-
puted to test the magnitude and direction of relationships
between variables.

Multivariate methods were used to assess the impact
of covariates. Stepwise multiple regression was used for
analyses involving continuous dependent variables; lo-
gistic regressionwith forward selectionwas used for anal-
ysis involving a binary dependent variable. Dummy
variables were created for categorical independent varia-
bles. To verify the appropriateness of the resultant regres-
sion models, the correlation matrix for the independent
variables and the variance inflation factors were exam-
ined for multicollinearities; no problems were detected.
For all analyses, the a priori level of significance was
0.05.

RESULTS
Of the 424 admitted students, 162 (38%) had taken

advanced chemistry coursework, 255 (60%) had taken ad-
vanced biology coursework, and 98 (23%) had taken
advanced math coursework prior to pharmacy school.
Furthermore, 144 students (34%) had earned a BS degree
prior to pharmacy school; 38 students (9%), a BA degree;
and 12 students (3%), an MS degree. The most frequent
additional chemistry courses included analytical chemis-
try methods and laboratory, biological chemistry, and
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molecular biochemistry. The most common additional
biology courses included genetics, cell biology, immu-
nology, biochemistry, and molecular biology. The most
common additional math courses were calculus II, calcu-
lus III, differential equations, and advanced statistics.
Some institutions categorized biochemistry under the de-
partment of chemistry and others under the department of
biology. Therefore, this course was categorized in our
study as either

Among all students admitted to the PharmD program
(N 5 424), prepharmacy GPA, taking advanced courses
in biology, and earning a BS degree prior to pharmacy
school were significantly associated with a higher mean
P1 GPA (Table 1). The mean P1 GPA of admitted stu-
dents with advanced prerequisite biology courses was
84.0 compared to 81.5 for thosewithout advanced biology
courses (p 5 0.001). The mean P1 GPA of admitted stu-
dents who had earned a BS degree prior to pharmacy
school was 84.3 compared to 82.2 for those who had not
earned a BS degree (p 5 0.007). Additionally, earning
a BS degree prior to pharmacy school was significantly
associatedwith a highermean cumulativeGPA among all
admitted students (Table 1). The mean cumulative GPA
among all admitted studentswho earned aBSdegree prior
to pharmacy school was 86.4 compared to 84.9 for those
who did not (p 5 0.039). Also presented in Table 1, ad-
vanced math, advanced chemistry, organic chemistry
taken at a 2- or 4-year institution, BA, and MS were not
significantly correlated with GPA among all admitted
students.

Among graduates of the PharmD program (n5 389),
prepharmacy GPA, advanced biology, advanced chemis-
try, and attaining a BS degree were significantly associ-
ated with a higher mean P1 GPA (Table 2). The mean P1
GPA of graduates with advanced prerequisite biology
courses was 84.9 compared to 82.5 among those without
those courses (p, 0.001). Themean P1GPAof graduates
with advanced prerequisite chemistry courses was 84.7
compared to 83.4 among graduates without those courses
(p5 0.025). The mean P1 GPA of graduates who earned
a BS degree prior to pharmacy school versus those who
had not was 85.5 and 83.1, respectively (p , 0.001).
Furthermore, having taken advanced biology courses
prior to starting pharmacy school and earning a BS degree
were significantly associated with a higher mean cumu-
lativeGPA.Themean cumulativeGPAsof graduateswho
had completed advanced prerequisite biology courses
prior to pharmacy school versus those who had not were
86.91 and 85.98, respectively (p 5 0.04), and the mean
cumulative GPA of graduates with versus without a BS
degree was 87.7 and 86.0, respectively (p, 0.001). Also
presented in Table 2, advanced math, organic chemistry
taken at a 2- or 4-year institution, BA, and MS were not
significantly correlated with GPA among graduates.

Completing advanced prepharmacy biology course-
work, was significantly associated with a higher likeli-
hood of graduating on time and avoiding academic
delay or suspension (p 5 0.033) than taking advanced
prepharmacy math or chemistry courses, (Table 3). The
prevalence of academic delay or suspension among

Table 1. Correlation Between Prepharmacy Variables and Grade Point Average in Pharmacy School (N 5 424)

Prepharmacy Variable Correlation First-Professional Year GPA Cumulative GPA

Prepharmacy GPA Pearson 0.391 0.307

Significance (2-tailed) ,0.001 ,0.001

Advanced Math Courses Point Biserial �0.010 �0.030

Significance (2-tailed) 0.832 0.539

Advanced Biology Courses Point Biserial 0.164 0.077

Significance (2-tailed) 0.001 0.113

Advanced Chemistry Courses Point Biserial 0.074 0.038

Significance (2-tailed) 0.132 0.435

Organic Chemistry, 2 vs 4 Point Biserial 0.071 0.041

Significance (2-tailed) 0.148 0.395

Bachelor of science degree Point Biserial 0.131 0.100

Significance (2-tailed) 0.007 0.039

Bachelor of arts degree Point Biserial �0.018 �0.015

Significance (2-tailed) 0.717 0.751

Master of science degree Point Biserial 0.030 0.021

Significance (2-tailed) 0.546 0.663
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PharmDstudentswhohad takenadvancedbiologycourse-
work versus those who had not was 14.5% and 23.1%,
respectively, for an absolute difference of 8.6%. Addi-
tionally, the attainment of a prepharmacy college degree
was significantly correlated with graduating from the
PharmD program on time and avoiding an academically
delayed graduation or academic suspension (Table 4).
However, the rate of a delayed graduation or suspension
for academic reasons was higher among those students
with a prior BA degree (28.6%) than those without a prior
degree (19.3%). Also of note in Table 4, among the 12
students with a master’s degree prior to pharmacy school,
none were academically delayed or suspended; although
2 withdrew for nonacademic reasons.

Earning a bachelor of science degree prior to phar-
macy school was significantly associated with graduating
on time and avoiding academic delays or suspension in

the PharmD program (p 5 0.027), (Table 5). The preva-
lence of academic delay or suspension among PharmD
students with a BS degree versus those without one was
13.2% and 20.4%, respectively, for an absolute difference
of 7.2%.

Multivariate statistical analyses were employed to
control for covariates. Stepwise multiple regression pro-
duced amodel (F(2, 414)5 56.856, p, .001;R250.215)
which yielded the finding that independent variables as-
sociated with P1GPAwere prepharmacyGPA (b5 .422,
p , 0.001) and completion of advanced biology courses
prior to pharmacy school (b 5 .251, p , 0.001). Addi-
tionally, stepwise multiple regression generated a model
(F(2, 417)5 26.903, p, 0.001; R25 0.114) which dem-
onstrated that independent variables associated with cu-
mulative GPA were prepharmacy GPA (b 5 0.324, p ,

0.001) and taking advanced biology courses (b5 0.143,

Table 2. Correlation Between Prepharmacy Variables and Grade Point Average in Pharmacy School Among
All Graduates (N 5 389)

Prepharmacy Variable Correlation
First-Professional

Year GPA Cumulative GPA

Prepharmacy GPA Pearson 0.428 0.378

Significance (2-tailed) ,0.001 ,0.001

Advanced Math Courses Point Biserial 0.031 0.005

Significance (2-tailed) 0.543 0.916

Advanced Biology Courses Point Biserial 0.212 0.104

Significance (2-tailed) ,0.001 0.040

Advanced Chemistry Courses Point Biserial 0.114 0.077

Significance (2-tailed) 0.025 0.129

Organic chemistry, 2 vs 4 Point Biserial 0.029 �0.004

Significance (2-tailed) 0.574 0.933

Bachelor of science degree Point Biserial 0.203 0.187

Significance (2-tailed) ,0.001 ,0.001

Bachelor of arts degree Point Biserial �0.010 �0.024

Significance (2-tailed) 0.845 0.641

Master of science degree Point Biserial 0.020 �0.010

Significance (2-tailed) 0.692 0.837

Table 3. Association Between Completing Advanced Prepharmacy Courses and Graduation Status from Pharmacy School,
No. (%)

Graduation Status
(PharmD)

Advanced Math Advanced Chemistry Advanced Biology

No Yes No Yes No Yes

Graduated on time 261 (80.1) 78 (79.6) 207 (79.0) 132 (81.5) 129 (76.3) 210 (82.4)

Academically
delayed/suspended

57 (17.5) 19 (19.4) 50 (19.1) 26 (16.0) 39 (23.1) 37 (14.5)

p 5 0.711 p 5 0.443 p 5 0.033
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p 5 0.002). Logistic regression produced a model
(x2(2)5 11.058, p5 0.004) which showed that indepen-
dent variables associated with the odds of graduating on
time were prepharmacy GPA (Exp(b)5 2.6 , p5 0.005)
and taking advanced biology courses (Exp(b)5 1.7 , p5
0.044). The consistency of these findings suggests that
prepharmacy GPA and advanced biology courses are
the best predictors of student outcomes among the varia-
bles under consideration.

DISCUSSION
The present study confirmed previous study results,

such as the association between prepharmacy GPA and
a higher mean P1 GPA and cumulative GPA. This study
also demonstrated new findings. For example, that a prior
BS degree but not a prior BA degree was significantly
associated with academic success in a PharmD program
may explain the disparity in the observations byChisholm
and Thomas in relation to a prior 4-year college degree
predicting academic achievement in pharmacy
school.20,25 The type of prior degree earned by a school
of pharmacy applicant appears to be an important distin-
guishing factor. However, the knowledge, maturity, and
experiences gained by completing a BA degree are argu-
ably beneficial in many ways other than an improved

pharmacy school GPA. For example, an association be-
tween a prior BA degree and leadership roles within stu-
dent pharmacy organizations might be an interesting area
of future research.

Although having obtained a prior BS degree was sta-
tistically significant, the academic significance of an ab-
solute difference in P1GPA of 2.1% and cumulativeGPA
of 1.5% among pharmacy students with such a degree
versus those without is questionable. This question cen-
ters on whether a statistically significant difference in
GPA is practically significant. Beyond academic signifi-
cance, the hypothesis that these differences in pharmacy
school GPA are associated with greater practice success
after graduation is tenuous and unproven. Nevertheless,
the significant difference in rates of academic delay or
suspension between pharmacy students with a prior BS
degree versus those without a BS degree is a more prac-
tically significant finding than GPA differences. Specifi-
cally, the observed absolute difference of 7.2% in the rate
of academic delay or suspension between these students
means that for every 14 matriculates admitted to phar-
macy school with a prior BS degree, 1 case of academic
delay or suspension may be avoided.

In the present study, advanced chemistry coursework
was only significantly associated with a higher mean P1
GPA among PharmD graduates rather than all students
admitted into the PharmD program. Whereas advanced
biology coursework was significantly associated with
a higher mean P1 GPA among all students admitted and
among graduates, a higher mean cumulative GPA among
graduates, and graduation without academic delay or sus-
pension. This observed absolute difference of 8.6% in the
rate of academic delay or suspension among these stu-
dents means that for every 12 matriculates admitted to
pharmacy school with advanced biology coursework,
1 case of academic delay or suspension may be avoided.
Furthermore advanced biology coursework was statisti-
cally and independently associated on multivariate
analysis with academic success in pharmacy school.
The stronger association between advanced biology

Table 4. Students Stratified by Highest Prepharmacy College Degree and PharmD Graduation Status, No. (%)*

Highest Degree

PharmD Graduation Status No Degree BAy BSz MSx Total

Graduated on time 194 (79.5) 25 (71.4) 110 (82.7) 10 (83.3) 339 (80.0)

Academically delayed or suspended 47 (19.3) 10 (28.6) 19 (14.3) 0 (0.0) 76 (17.9)

Withdrew for nonacademic reason 3 (1.2) 0 (0.0) 4 (3.0) 2 (16.7) 9 (2.1)

*Significant correlation between highest prepharmacy college degree and PharmD graduation status (p 5 0.007)
yOne student earned a BS and then a BA during prepharmacy college studies
zOne student earned a BA and then a BS during prepharmacy college studies
xTen students earned a BS and 2 students earned a BA prior to a MS degree

Table 5. Students With and Without a Bachelor of Science
Degree Stratified by PharmD Graduation Status, No. (%)*

PharmD Graduation Status

BS

No Yes

Graduated on time 220 (78.6) 119 (82.6)

Academically delayed
or suspended

57 (20.4) 19 (13.2)

Withdrew for
nonacademic reason

3 (1.1) 6 (4.2)

Total 280 (100.0) 144 (100.0)

*Significant correlation between prior BS degree and PharmD
graduation status (p 5 0.027)
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coursework (rather than advanced chemistry coursework)
and academic success in pharmacy school may be a re-
flection of the Texas Tech School of Pharmacy curricu-
lum. For example, the Texas Tech PharmD program
emphasizes biology sciences. Based upon the consistency
of advanced biology coursework on univariate and mul-
tivariate analysis to predict academic success in phar-
macy school, the Texas Tech faculty members approved
a motion by the Student Affairs Committee to add ad-
vanced biology coursework as an evaluative factor in
the admission process.

Several observations in this study need to be con-
firmed by additional research. For example, the effect
of a prior MS degree upon pharmacy school success
requires a larger sample size than the present study. Ad-
ditionally, students who took organic chemistry prereq-
uisites at a 4-year institution versus students who took
organic chemistry coursework at a 2-year institution did
not significantly achieve greater academic success in
pharmacy school in this study. This observation is rele-
vant because pharmacy school admissions committees
often must compare applicants with educational back-
grounds from 2-year and 4-year institutions. The compar-
ison between pharmacy school applicants with an
educational background at a 2-year versus a 4-year insti-
tution needs to be further studied. Furthermore, several
studies have documented the significance of prepharmacy
math GPAs toward achieving success in pharmacy
school; however, our study did not reveal anybenefit from
advanced mathematics coursework.10,19,21 The results of
our study add clarity to math prerequisites for pharmacy
school. While the grade attained in 3 semester hours of
college calculus and statistics may predict academic suc-
cess in pharmacy school, additional mathematics course-
workmay not be of any further benefit. Another suggested
area for future research would be an evaluation of the
impact of the number of credit hours of advanced prephar-
macy coursework on academic success in pharmacy
school. For example, would an admit withmore advanced
credit hours (eg, 9 credits) in advanced biology courses
perform better in pharmacy school than an admit with less
advanced credit hours (eg, 3 credits)?

Limitations
Since the research design was retrospective, random

selection of subjects and random assignment of subjects
to treatments could not be implemented. Accordingly,
a true experimental design could not be achieved. Given
this limitation, causality can not be established. Addition-
ally, it is possible that confounding variables not included
in the analyses exist. The findings may not be readily
generalized to other institutions or student populations

that are not similar to Texas Tech with respect to student
demographics, faculty characteristics, and program
requirements. Further research, including replication us-
ing different student populations or different environ-
ments, may serve to strengthen the validity of the
findings of this study.

CONCLUSIONS
Pharmacy school applicants with advanced college

biology coursework or a BS degree were significantly
more likely to have a higher P1 GPA and cumulative
GPA than students without this education background.
Applicants who had taken advanced biology courses or
attained a BS degree were significantly more likely to
graduate on time without academic delay or suspension
compared to their counterparts. Furthermore, advanced
biology coursework was significantly and independently
associated with graduating on time without academic de-
lay or suspension. These results, especially if validated by
other pharmacy programs, may assist admissions com-
mittees in making a more informed decision in selecting
the most qualified applicants, and in determining college
coursework admission requirements.
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