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Objective. To compare the net cumulative income of community pharmacists, hospital pharmacists,
and full-time pharmacy faculty members (residency-trained or with a PhD after obtaining a PharmD) in
pharmacy practice, medicinal chemistry, pharmaceutics, pharmacology, and social and administrative
sciences.
Methods.Markov modeling was conducted to calculate net projected cumulative earnings of career
paths by estimating the costs of education, including the costs of obtaining degrees and student
loans.
Results. The economic model spanned 49 years, from ages 18 to 67 years. Earning a PharmD and
pursuing an academic career resulted in projected net cumulative lifetime earnings ranging from
approximately $4.7 million to $6.3 million. A pharmacy practice faculty position following public
pharmacy school and one year of residency resulted in higher net cumulative income than commu-
nity pharmacy. Faculty members with postgraduate year 1 (PGY1) training also had higher net
income than other faculty and hospital pharmacy career paths, given similar years of prepharmacy
education and type of pharmacy school attended. Faculty members with either a PharmD or PhD
in the pharmacology discipline may net as much as $5.9 million and outpace all other PhD
graduates by at least $75 000 in lifetime earnings. Projected career earnings of postgraduate year
2 (PGY2) trained faculty and PharmD/PhD faculty members were lower than those of community
pharmacists. Findings were more variable when comparing pharmacy faculty members and hospital
pharmacists.
Conclusion. With the exception of PGY1 trained academic pharmacists, faculty projected net
cumulative incomes generally lagged behind community pharmacists, likely because of delayed
entry into the job market as a result of advanced training/education. However, nonsalary benefits
such as greater flexibility and autonomy may enhance the desirability of academic pharmacy as
a career path.
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INTRODUCTION
The doctor of pharmacy (PharmD) degree opens the

door to a variety of pharmacy career paths, with commu-
nity pharmacy being one of the most visible to the general
public, as 54% of actively practicing pharmacists are
employed in this area.1 In addition to this traditional phar-
macy career, options available to pharmacists include
practice in hospital pharmacy, ambulatory care, and nu-
merous other areas.2,3 Another career option for pharma-
cists is academic pharmacy.

Academic pharmacists typically are full-time fac-
ulty employees in colleges or schools of pharmacy who
have responsibilities in the areas of teaching, service, and
scholarship. Career tracks within academia can focus
on pharmacy practice, pharmaceutical sciences, or the
social, economic, behavioral, or administrative areas of
pharmacy.4 Benefits of a career in academic pharmacy
are numerous, including autonomy of faculty members,
which is the strongest motivator to pursue a career in
academic pharmacy.5 This characteristic is unmatched
by other pharmacy career paths and allows for more
flexible and diverse work experiences. Additionally, the
academic environment provides the distinct ability to
shape the future of the pharmacy profession, to create
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and disseminate knowledge through scholarship, and to
train and mentor pharmacy and graduate students and
pharmacists, including residents and fellows.4,6 Other
benefits of an academic pharmacy career may include
tangibles such as tuition reimbursement and/or tuition re-
duction for self and family, excellent fringe benefits (eg,
pension/retirement plans), and the possibility of student
loan forgiveness.

Despite the benefits of a career in academic pharmacy,
it is underpursued by pharmacists—a concern given the
growing need for pharmacy faculty members. Since 2000,
more than 50 new schools of pharmacy have opened their
doors, requiring an increasing number of faculty members.
Consequently, the expansion of existing programs, creation
of new programs, and accreditation standards stating that
schools must have “a sufficient number of facultymembers
to effectively address” teaching, research, and service needs
have placed additional demands on the market for phar-
macy faculty members.7-9 The need for additional training
(eg, completing residency trainingor agraduate degree) and
lower starting salaries are often cited as motivators that
drive pharmacists away from academia.10-12 However, the
literature is scarce regarding the long-term economic im-
pact of a career in academic pharmacy compared to other
pharmacy career paths.

In the only published study found, Hagemeier and
Murawski conducted an economic analysis of those who
earn a doctor of philosophy (PhD) degree after comple-
tion of a PharmD.13 In this study, salary data from 2008
were used to determine the net present value and internal
rate of return for earning a PhD after completing
a PharmD, and then entering academic careers commonly
associated with the PhD.13 These career paths were com-
pared to pharmacists entering community pharmacy prac-
tice directly after completion of the PharmD degree.
Investigators found the net present value of salary for
PhD career tracks to be less than that of community phar-
macist careers. This analysis suggested that graduate
training and subsequent careers in academic pharmacy
were not as economically beneficial as a career in com-
munity pharmacy. However, this study did not consider
other career paths such as hospital pharmacy nor did it
examine the economic impact of obtaining a PhD vs res-
idency training as prerequisites for a career in academic
pharmacy. The purpose of this study was to compare the
projected net cumulative income of full-time pharmacy
faculty members, community pharmacists, and hospital
pharmacists with or without residency training.

METHODS
Markov modeling was conducted to analyze the pro-

jected net cumulative earnings (gross cumulative career

earnings minus expenditures for postsecondary educa-
tion) of the following career paths from age 18 to 67
(official age of retirement per the US Social Security
Administration14): community pharmacy; hospital phar-
macy without residency training; hospital pharmacy with
postgraduate year 1 (PGY1) training; hospital pharmacy
with PGY1 and postgraduate year 2 (PGY2) training;
academic pharmacy with residency training (PGY1 only
or PGY1 plus PGY2) and appointed in pharmacy practice
department; and academic pharmacy with a PharmD and
PhD and appointed in department (or division/discipline)
of medicinal chemistry, pharmacy practice, pharmaceu-
tics, pharmacology, or social and administration sciences.

Net cumulative earnings were determined using es-
timated costs of education and gross salaries. Values from
2014 were used but all figures were not reverted back to
these dollars as that would have discounted future in-
comes. The analysis focused on providing raw values
without discounting for future values as the timing of
the inflows/outflows are person-specific. Similar to pre-
vious analyses, employment in hospital or community
(retail) pharmacy settings was included in the model be-
cause they represent the primary pharmacy job sectors,
and salaries in these settings are well documented.11,15

Table 1 provides a list of model inputs, and all analyses
were conducted using TreeAge Pro Healthcare, v2014
(TreeAge Software, Inc., Williamstown, MA).11,16-28

Markov modeling began at age 18 at which point
higher education costs and income began to accumu-
late. The costs of postsecondary and pharmacy school
education were calculated for students who completed
either three or four years of prepharmacy education.
Therefore, depending on years of prepharmacy educa-
tion, pharmacists were assumed to graduate from phar-
macy school at either 25 or 26 years of age. At the point
of graduation, they either entered the job market imme-
diately, pursued residency training for one or two years,
or continued on to complete a PhD in pharmacology,
pharmaceutics, medicinal chemistry, or social and ad-
ministrative sciences. As a result, the analysis com-
pared projected lifetime earnings from pharmacy
careers in community pharmacies, hospitals (with and
without residency training), or academic settings (with
a PharmD/PhD or PharmD followed by one or two years
of residency).

Annual Markov cycles were conducted for each ca-
reer option. The models for PharmD graduates reflected
the stage of employment for each career path: in school or
training, early career, and experienced worker. For aca-
demic career paths, the modeling also included the tradi-
tional progression through the tenure and promotion
process. Individuals were assumed to have remained in
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Table 1. Markov Model Inputs11,16-28

Variable Value References

Income ($)a,b

PharmD Graduates Only ($)

Community Pharmacists 102 960 11

Hospital Pharmacists 99 840 11

Pharmacy Residents 42 000 (PGY1) 16

50 000 (PGY2)

Residency-Trained Pharmacists 104 000 (PGY1) Communication from medical centers

January 2014106 080 (PGY2)

Academic Pharmacist (PharmD/ PGY2; Pharmacy Practice) 98 657 17

PharmD/PhD Graduates ($)

Pharmacy Practice 98 657 17

Pharmacology 87 657 17

Medicinal Chemistry 87 719 17

Social and Administrative Sciences 95 111 17

Pharmaceutics 92 882 17

Graduate Program Stipend – PhD only ($) 22 920 18

Annual Raise (%) 2.9 19

Cost-of-Living Adjustment (%) 1.5 20

Educational Costs ($)

Immediate (Annual) Costsc

Undergraduated 23 066 21

Public Pharmacy School 18 713 22

Private Pharmacy School 32 967 22

Cost of Living 22 287 Communication University of Tennessee

Office of Financial Aid February 2014

Student Loans

Public Pharmacy School 103 829 23

Private Pharmacy School 142 849 23

Undergraduate 29 400 24

Interest Rate (%) 4.66 (undergraduate) 25

6.21 (graduate)

7.21 (PLUS)

Employment Probabilities

Pharmacy School Graduate Positions (%)

Community Job 56.3 (public) 23

59.4 (private)

Hospital Job 24.0 (public) 23

25.2 (private)

PGY1 Residency 19.7 (public) Calculated from communication with

ASHP January 201415.4 (private)

PGY2 Residency 16.9 (public) Calculated from communication with

ASHP January 201411.3 (private)

Unemployment Rate (%)

Pharmacy Degree Holders 3.2 26

Length of Unemployment (weeks)e

Doctoral Degree Holders 18.7 27,28

ASHP5American Society of Health-System Pharmacists
aValues listed are starting salaries
bIn themodel analysis, PharmDholders were assumed to: (1) graduate from 314 programs and enter the jobmarket at age 25 (age 26 if completing a PGY1 residency, age 27 if

completing a PGY2 residency); (2) graduate from 414 programs and enter the job market at age 26 (age 27 if completing a PGY1 residency, age 28 if completing a PGY2

residency); and (3) graduate fromPhD programs at age 30 (if previously graduated from a 314 PharmD program) or 31 (if previously graduated from a 414 PharmD program)
cRepresents national average annual costs
dIncludes room and board and is the national average across all (public and private) 4-year undergraduate institutions
eRefers to the average number of weeks between jobs if an individual loses a job in a given year (data for specific degree fields were not available)
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the same career path after entering the job market to sim-
plify the model.

At the base of the model, an individual could have
chosen to attend college for either three or four years of
undergraduate study, as required for acceptance by most
schools of pharmacy [according to the American Associ-
ation of Colleges of Pharmacy (AACP)], followed by four
years of pharmacy school at either a public or private
institution.29 Four-year PharmDprogramsweremodeled,
as the majority of pharmacy schools have a traditional
4-year curriculum. The most popular postpharmacy school
employment options were modeled: community or hospi-
tal pharmacy practice or the pursuit of a 1- or 2-year res-
idency followed by hospital employment. Building off
of this analysis, the option to enter an academic position
was inserted in two places. First, the pursuit of a PhD de-
gree was included following obtainment of a PharmD.
Modeled after the study by Hagemeier and Murawski,
we assumed the PhD degree would be obtained after five
years in a graduate program and that direct entry into an
assistant professorship was available.13 For study pur-
poses, five pharmacy disciplines were modeled based on
data collected by AACP:17 pharmacy practice, social and
administrative sciences (SAS), pharmacology, medicinal
chemistry, and pharmaceutics. The second point of entry
to an academic pharmacy career was modeled after com-
pleting residency training (either PGY1only or PGY1plus
PGY2), at which point the trainee would assume an as-
sistant professorship in pharmacy practice. To model the
progression from entry through the promotion process, it
was assumed that six years was required to move from
assistant to associate professor and from associate to
full professor (12 years in total).13 Once the individual
achieved full professorship, they were assumed to remain
in that role until reaching 67 years of age so that fair
comparisons could be made between academic and
practice-based career paths.

Annual income across each career path until age 67
was used as a model paramenter to demonstrate the ben-
efits of pursuing a career in pharmacy. Stipend rates for
those opting to pursue a PhDwere based onvalues defined
by National Research Service Awards, as dictated by the
National Institutes ofHealth.18 Salaries for residents were
accounted for in the model using figures from the Amer-
ican College of Clinical Pharmacy.16 Income values and
percent increases at promotion for faculty members were
derived fromAACP’sProfile of Pharmacy Faculty report
and were distributed by discipline and faculty level using
reported mean values for calendar year appointments
across both public and private pharmacy schools.17 Start-
ing salarieswere based on those reported for facultymem-
bers within each discipline with 0-1 years of experience

after which they received the average yearly increase re-
ported for assistant professors for the subsequent five
years. After six years, promotion was assumed and sal-
aries reflected the mean percent increase for associate
professors with 0-1 years of experience; the average
yearly increase across all associate professors was used
for the five years thereafter. Once full professorial rank
was attained, the average yearly increase for the first year
was again used; however, in years thereafter, only a 1.5%
cost of living adjustment was used, similar to the strategy
employed to model practice-based pharmacists on other
career paths.

The methods to model cumulative income trajectory
for practice-based pharmacists are reported elsewhere;
however, a brief explanation follows.15 For the first five
years after graduation (early career), the model gave
practice-based pharmacists the national average salary
increase of 2.9%. After five years, salaries were increased
to the average “experienced” level and thereafter received
the national average salary increase.19 Salaries were cap-
ped after 10 years, and only national average cost of living
increases (1.5%) were factored into income data to ac-
count for inflation.20

To determine the total cost of undergraduate atten-
dance based on number of years enrolled, national aver-
age amounts for college tuition and room and board from
2012were used.21 The difference between the total cost of
attendance for each year ($23 066) and the total average
amount borrowed ($29 400) divided by 4 ($7350) deter-
mined the immediate annual cost of undergraduate atten-
dance ($15 716).24 For students completing only three
years of college prior to pharmacy school, total immediate
costs and amount borrowed were reduced by 25% as fol-
lows: total immediate costs ($15 176 x 3 years5 $45 528)
and amount borrowed ($29 400 x 0.75 5 $22 050). For
public and private pharmacy schools, national average
tuition and student loan amounts were provided by
AACP, with cost of living included in the total cost of
attendance (Table 1).22,23 The difference between the av-
erage amount borrowed and the total cost of attendance
was assumed to be immediately absorbed by the student,
resulting in net negative benefits for the years spent in
college and pharmacy school.

Student loan repayment was factored into the de-
termination of net benefits to account for long-term
education costs. Cost of education was modeled as the
sum of subsidized loans for undergraduate studies (at
maximum total amounts of $13 500 for three years of
prepharmacy and $19 000 for four years of prephar-
macy), unsubsidized loans for undergraduate studies
(in the total amounts of $8550 for three years of prephar-
macy and $10 400 for four years of prepharmacy, which
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supplemented subsidized loans to the mean amount
borrowed per year), unsubsidized loans for pharmacy
school (maximum amount allowed of $20 500 per year),
and PLUS loans for pharmacy school (in the total
amounts of $21 828 for public pharmacy school and
$60 848 for private pharmacy school, which supple-
mented unsubsidized loans to the mean amount bor-
rowed). Undergraduate loans, both subsidized and
unsubsidized, had interest rates of 4.66%, while grad-
uate unsubsidized loans had an interest rate of 6.21%
and graduate PLUS loans carried a rate of 7.21%.25

Among pharmacy graduates, the total amount borrowed
during either seven or eight years of postsecondary ed-
ucation was used to determine the monthly payment,
with repayment over 25 years.30 For pharmacy gradu-
ates who pursued residency training, loans were as-
sumed to be in forbearance, with interest accruing at
the aforementioned interest rates for the one or two
years spent in residency training. For modeling pur-
poses, those opting to pursue a PhD had their under-
graduate and pharmacy school loans deferred while
enrolled in accordance with federal borrowing policies
related to student loans and additional higher educa-
tion.31 While in deferment, interest accrues on unsubsi-
dized and PLUS loans, but not subsidized loans.
Repayment of these loans begins in the year following
degree completion. As is customary for most doctoral
programs, in themodel there were no costs of attendance
accrued for students in PhD programs;13 therefore, the
total amount repaid after completing this degree was
equal to the amount accumulated by the end of phar-
macy school plus accrued interest. Similar to pharmacy
graduates pursuing residencies, the repayment period
was assumed to be 25 years.

RESULTS
The economicmodel spanned49years, fromage18 to

67 years. Earning a PharmD and pursuing an academic
career resulted in projected net cumulative lifetime earn-
ings ranging from approximately $4.7 million, at a mini-
mum, to $6.3 million. Table 2 displays the net cumulative
incomes of the pharmacy career paths modeled based on
years of prepharmacy education (three or four) and type of
pharmacy school attended (public or private). A pharmacy
practice faculty position following one year of residency
resulted in the highest net cumulative income of all career
paths modeled, particularly if public pharmacy school was
attended. Compared to colleagues opting to complete
a PhD and entering academic pharmacy in pharmacy prac-
tice, those having undergone any residency training net, at
a minimum, over half a million dollars more over the
course of their career. Pharmacists choosing to complete
a PhD and work in the pharmacology discipline may net as
much as $5.9 million and outpace all other PhD graduates
by at least $75 000 in lifetime earnings. However, their
career earnings were at least $206 000 lower than
residency-trained faculty members, given comparable pre-
pharmacy education and type of pharmacy school. Among
PhD graduates, those entering pharmaceutics could expect
to net the lowest cumulative earnings by at least $275 000,
because of lower average yearly salary increases compared
to other PhD graduates.17 In sum, the cost of three addi-
tional years of training—by pursuing a PhD—could result
in over $1 million in lower projected cumulative income
over the course of a pharmacist’s career, depending on the
discipline chosen and costs accrued during college and
pharmacy school (Figures 1 and 2).

As displayed in Figure 1, community pharmacists
and PGY1 trained pharmacy faculty members had highly

Table 2. Net Cumulative Incomes of Pharmacy Career Paths

3-Years Prepharmacy 4-Years Prepharmacy

Public Private Public Private

Academic
Medicinal Chemistry 5 762 652 5 526 256 5 501 053 5 264 657
Pharmacy Practice (with PhD) 5 417 465 5 181 069 5 176 369 4 939 973
Pharmacy Practice (with PGY1 training) 6 302 676 6 121 180 6 048 111 5 866 615
Pharmacy Practice (with PGY1 and PGY2 training) 6 109 687 5 915 591 5 857 212 5 663 416
Pharmaceutics 5 133 278 4 896 882 4 901 394 4 664 998
Pharmacology 5 902 812 5 666 416 5 637 262 5 400 866
Social and Administrative Sciences 5 822 762 5 586 366 5 562 251 5 325 855

Community Pharmacy 6 290 806 6 122 164 6 043 887 5 875 541
Hospital Pharmacy

No Residency 6 088 597 5 919 955 5 848 190 5 679 844
With PGY1 6 163 028 5 983 414 5 916 045 5 736 971
With PGY1 and PGY2 6 104 389 5 912 320 5 855 738 5 663 965
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similar income trajectories, with PGY1 trained faculty
members earning approximately $3000 more over the
course of their careers. More specifically, pharmacists
assuming an academic position following one year of
residency out earned all other career options if they chose
to attend a public pharmacy school (Table 2). For those
PGY1 trained faculty members who attended private
schools, income exceeded that of hospital pharmacists
with andwithout residency training, but marginally lower
career cumulative incomes were observed compared to
community pharmacists. Pharmacistswith PGY2 training
in academic positions had lower net cumulative earnings
compared to community pharmacists as well as those in
hospital positions following a PGY1 residency. In the
latter example, the projected cumulative lifetime cost of
an additional year of training ( PGY2 residency) and tak-
ing an academic position was approximately $53 000 at
a minimum. At least $9000more in net cumulative career
earnings were realized when residency-trained pharmacy
faculty members were compared to their colleagues en-
tering a hospital position immediately following gradua-
tion from a public pharmacy school. However, PGY2
pharmacy faculty never closed the gap in earnings com-
pared to colleagues entering a hospital position immedi-
ately following graduation from a private pharmacy
school (Table 2). Pharmacy faculty who were PGY2
trained had approximately $550 less to $5300 more in

net cumulative lifetime earnings compared to those hos-
pital pharmacists with both PGY1 and PGY2 training,
depending on years of prepharmacy education and type
of pharmacy school.

DISCUSSION
Previous research examined the economic out-

comes of careers in two of the most popular areas of
pharmacy practice (community and hospital pharmacy),
but current literature provides little insight into the
economic potential of other pharmacy career paths, such
as academia.15 To better understand the long-term eco-
nomic impact of a career in academic pharmacy, the
current analysis examined the lifetime projected earn-
ings of pharmacy faculty members compared to those of
community and hospital pharmacists. Parameters for
length of education (three or four years prepharmacy),
type of pharmacy school (public or private), post-
PharmD residency training and PhD obtainment, and
pharmacy career path were considered. With the excep-
tion of PGY1 trained faculty members, net cumulative
earnings of pharmacy faculty members generally fell
short of career earnings of community pharmacists
given comparable years of prepharmacy education and
type of pharmacy school, with pharmacy faculty mem-
bers earning approximately $181 000 to $212 000 less

Figure 1. Cumulative Income Trajectory of Pharmacy Practitioners and Faculty Members.
Note: the economic models presented in this study are based on assumptions described herein; as conditions are subject to
variability these models should not be used to forecast or guarantee future earnings. This figure compares the income trajectories of
community pharmacists hospital pharmacists with no residency training, hospital pharmacists with PGY1 training (referred to as
Hospital PGY1), hospital pharmacists with PGY1 and PGY2 training (referred to as Hospital PGY2), pharmacy practice faculty
members who have completed a PharmD degree and PGY1 and PGY2 residency training, and pharmacy practice faculty members
who have completed a PharmD degree and PGY1 residency training.
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than community pharmacists over the course of a career.
Interestingly, PGY1-trained faculty members may earn
greater net cumulative income than their peers in com-
munity pharmacy provided they attended a public phar-
macy school. This is likely a result of: (1) lower costs
associated with attending a public pharmacy school
compared to a private school; and (2) greater salary
growth as the faculty member is promoted through the
academic ranks.

Differences in earnings among pharmacy faculty
members and practice-based pharmacists are likely attrib-
utable to the delayed entry of pharmacy faculty members
into the job market because of the need for advanced
training/education to qualify for a faculty position. Thus,
pharmacists opting to enter the job market later typically
had lower net cumulative incomes and lower incomes at
younger ages, largely a result of fewer employable years.
Consequently, all PhD faculty career paths had lower net
cumulative earnings than community and hospital phar-
macists (with andwithout residency training), given com-
parable years of prepharmacy education and type of
pharmacy school. Findings varied more when comparing
the earning potential of PGY2-trained pharmacy faculty
members and hospital pharmacists. The former may earn
anywhere from $73 000 less than to $21 000 more than
hospital pharmacists, depending on years of residency

training completed by hospital pharmacists. Thus, their
projected cumulative career incomes are similar.

Although salary is significant when examining the
value of a career, it is not the only consideration, and
indeed, individuals often choose to pursue advanced
education (eg, PhD), training (eg, residency training),
and/or careers such as academia for purposes other than
salary. For example, academic pharmacy faculty mem-
bers who achieve tenure are granted a high level of job
security not often found in other sectors. A career in
academic pharmacy provides extensive flexibility com-
pared to other pharmacy career paths, allowing for pur-
suit of individual interests in research initiatives,
didactic and experiential teaching, patient care, commit-
tee work, and involvement in professional organiza-
tions. Coupled with the flexibility of this career path is
the appeal of the high level of autonomy through which
academicians are granted independence in decision-
making, responsibility, and self-discipline.5 Addition-
ally, an academic career fosters creativity and provides
an ideal environment for academicians to develop and
share their professional passions. Practitioners are also
drawn to this path by the opportunities for mentorship
and scholarship as well as the ability to play a role in
shaping the future of the profession through education
and training of student pharmacists.

Figure 2. Cumulative Net Income Trajectory of Academic Pharmacy Careers.
Earnings are net the immediate and long-term costs of education. Of the seven academic pharmacy career trajectories modeled
two were faculty positions in pharmacy practice following completion of a PharmD degree and PGY1 only or PGY1 plus PGY2
residencies, referred to as pharmacy practice (PGY1) or pharmacy practice (PGY2), respectively. The remaining five trajectories
followed completion of a PharmD degree and a PhD degree and were in the departments of medicinal chemistry, pharmacy
practice, pharmaceutice, pharmacology, and social and administrative sciences (SAS).

American Journal of Pharmaceutical Education 2016; 80 (7) Article 117.

7

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

6 
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
 

http://www.ajpe.org


In addition to the nonmonetary benefits of acade-
mia, this career path provides unique financial benefits
beyond base salary, such as tuition reimbursement, tu-
ition reduction for self and/or family members, and
fringe benefits (eg, pension/retirement plans). Addition-
ally, academic institutions may offer “incentive” plans
wherein faculty members may be eligible for an annual
salary enhancement (not included in base salary) based
on their level of productivity. The use of these bonuses
should be considered and used to financially incentivize
faculty members.

The American Pharmacists Association (APhA) Ca-
reer Pathway Evaluation Program surveyed pharmacists
and determined factors that most closely aligned to a ca-
reer in academic pharmacy.32,33 Of 48 factors included in
the survey, highest scores for academic pharmacy in-
cluded opportunities for professional involvement, bene-
fits (higher number of paid days off, retirement/pension
plans), professional prestige, self-worth, autonomy, the
variety of daily activities, application of medical knowl-
edge, parental leave opportunities, and leadership devel-
opment opportunities. While academic pharmacy may
not in general be economically superior to traditional
pharmacy career paths when considering cumulative
earnings over the lifetime of a career, these additional
benefits can be considered when choosing a career path.
Additionally, many of these benefits can be economically
quantified; for example, fringe benefits in academia tend
to equal more than 30% of base salary. Greater emphasis
and exposure of these tangible and intangible benefits
may help augment the pipeline of potential pharmacy
faculty members as well as bolster faculty recruitment
and retention efforts.

As with any study, there were limitations. The find-
ings of the analysis depend on the validity of the data
used to create study models; however, data for model
inputs were collected from well-established, reliable
sources. As a result, the data andmodels used were valid
under these assumptions: pharmacists and academi-
cians remained in the same career path after entering
the job market and remained in that role until age 67;
PhD degrees were obtained after five years in graduate
programs; direct entrance into an assistant professor-
ship was available upon degree completion; academi-
cians progressed from assistant to associate and full
professorship in the timeframe described; and graduate
student loan repayment was completed over an ex-
tended 25-year period. The dependence on data validity
and the variations in career path and earnings that occur
in real life are common limitations in economic models
that are accepted under the described conditions and
interpreted under these assumptions. The economic

models presented in this study are based on assumptions
described herein; as conditions are subject to variabil-
ity, these models should not be used to forecast future
earnings nor are these earnings guaranteed. An addi-
tional limitation is that we specifically focused on
PharmD/PhD holders, rather than those who opted to
solely pursue the PhD degree. This was done because
the purpose of the study was to examine projected net
earnings of individuals who obtained a PharmD, re-
ceived additional training (residencies) or education
(PhD), and then pursued an academic pharmacy career.
Because of the focus on PharmD/PhD holders, a subse-
quent limitation is the salary data used in the analysis.
More specifically, the data source (AACP) for phar-
macy faculty salaries does not differentiate between
faculty members who have both a PharmD/PhD and
those PhDs who do not have a PharmD.17 Because it is
typical for PhD faculty members in medicinal chemis-
try, pharmacology, pharmaceutics, and SAS to not have
a PharmD (as Hagemeier and Murawski noted, approx-
imately 10% of graduate students enrolled in pharmacy
PhD programs also had a PharmD degree13), the data
may not truly be reflective of the salaries of PharmD/
PhD faculty members. Also, these data do not include
bonuses or other salary incentives. More generally, the
data are limited in that they do not have distribution
values and, as a result, we were unable to perform sen-
sitivity analysis.

The models presented in this study project lifetime
career earnings for PGY1-trained pharmacy academi-
cians that are comparable to community pharmacists
but surpass hospital pharmacists, while PGY2-trained
pharmacy academicians have earnings comparable to
residency-trained hospital pharmacists but somewhat
less comparable to community pharmacists. The models
further suggest that residency-trained pharmacy faculty
members may have higher net earnings than PharmD/
PhD faculty members. With changes in the distribution
of tenure-track faculty members in recent years, future
economic analyses of academic pharmacy should address
the effects of tenure vs nontenure status on economic
outcomes.34

CONCLUSION
The findings of this economic evaluation demon-

strate that, under the described assumptions, projected
net cumulative incomes of PGY1-trained pharmacy fac-
ulty members are higher than all other pharmacy career
paths modeled. However, other pharmacy faculty mem-
bers (PGY2-trained and PharmD/PhD) have lower net
cumulative incomes than community pharmacists and,
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for the most part, hospital pharmacists. Among the aca-
demic pharmacy career paths explored, pharmacy prac-
tice faculty members with residency training accumulate
the highest incomes over their careers, followed by phar-
macology faculty members. Although under study condi-
tions, projected academic pharmacy salary levels do not
exceed those of community pharmacy in most cases, the
academic environment offers other valuable tangible and
intangible benefits, including greater flexibility, au-
tonomy, job security, a more diverse workload, tuition
reimbursement/reduction, and better fringe benefits, that
may offset income differences. Thus, when assessing
academic pharmacy as a career option, a more holistic
approach—rather than only an economic evaluation—
should be considered.
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