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Objective. To project the net cumulative income break-even point between practicing pharmacists and
those who enter the workforce directly after high school graduation or after obtaining a bachelor’s
degree.
Methods. Markov modeling and break-even analysis were conducted. Estimated costs of education
were used in calculating net early career earnings of high school graduates, bachelor’s degree holders,
pharmacists without residency training, and pharmacists with residency training.
Results. Models indicate that over the first 10 years of a pharmacist’s career, they accumulate net
earnings of $716 345 to $1 064 840, depending on cost of obtaining the PharmD degree and career path
followed. In the break-even analysis, all pharmacy career tracks surpassed net cumulative earnings of
high school graduates by age 33 and bachelor’s degree holders by age 34.
Conclusion.Regardless of the chosen pharmacy career track and the typical cost of obtaining a PharmD
degree, the model under study assumptions demonstrates that pharmacy education has a positive financial
return on investment, with a projected break-even point of less than 10 years upon career entry.
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INTRODUCTION
While there is certainly value in education, not all

degrees are equal when considering their financial return
or economic worth. In fact, an analysis of more than 900
colleges and universities found that some institutions and
concentrations of study actually have a negative return
over 20 years.1 For example, after accounting for cost
of attendance, the analysis found that graduates from
BluefieldCollegewill earn $123 000 less than high school
graduates over 20 years of employment whereas gradu-
ates of Carnegie Mellon University will earn $678 500
more than their high school counterparts over this time
period.1 Such analyses call significant attention to the great
variance in economic outcomes that may be achieved by
choosing different educational paths and careers.

The health care industry is not spared from critique
regarding the value of higher education, with careers in
the health professions placing among both the best and
worst-ranked careers in several analyses of degree value.
Specifically, an article published by Forbes lists physi-
cian assistant studies, occupational therapy, health care

administration, and nursing among the 10 best master’s
degrees for jobs.2 Conversely, a college major in nutri-
tion, which commonly leads to a career as a dietician, is
listed among eight college degrees with the worst return
on investment over 30 years of employment.3

Salaries across health professions requiring a doc-
toral or professional degree (eg, audiologist, dentist, phy-
sician/surgeon, optometrist) can vary widely depending
on occupation, but are all well above the 2012 USmedian
income level ($51 371).4 More specifically, median sal-
aries of doctoral-level health professions range from
$66 160 to more than $187 200.5 However, the financial
gains represented by high salaries in these professions are
often accompanied by elevated costs involved in pursuing
doctoral-level education and postgraduate training in the
health professions. Asch and colleagues noted that health
professions students have substantial debt-to-average an-
nual income ratios, peaking as high as 160% for veteri-
nary medicine.6

Appraisal of the financial value of many degrees is
further fueled by the large number of loan defaults, as
15% of all student borrowers default within only three
years of entering repayment.7 To add additional insult,
nearly one-third of students who take out loans for college
eventually drop out without earning a degree, and 42% of
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college graduates hold jobs that do not require a college
degree.7 Given this information alone, it is prudent to
carefully weigh the pros and cons of professions of in-
terest and assess the degrees thatwill help achieve success
and meet expected goals.

Among themost frequently expressed concerns from
those considering a college degree are topics related to job
availability, growth capacity, flexibility, desirability, and
security.8 For the pharmacy profession, both the US Bu-
reau of Labor Statistics and the US Department of Health
andHuman Services anticipate a steady rate of job growth
over the next decade.9,10 Despite this positive outlook for
the pharmacy profession, concerns exist regarding ongo-
ing favorability in the job market, largely because of the
significant increase in supply as a result of the opening of
several new pharmacy schools since 2000 and increased
enrollment at existing schools.11 While demand still out-
weighs supply, a decline in demand may facilitate new
challenges for the workforce of today and tomorrow.

In general, the cost of postsecondary education, in-
cluding health professions schools, is expensive. Pro-
grams such as student loans were created to catalyze
opportunity andwere once thought to help ensure a secure
economic future, but have had many unintended conse-
quences. A recent survey conducted byAmerican Student
Assistance indicated that student debt results in delayed
decisions to buy a home or car, getmarried, have children,
save for retirement or other investments, start a business,
and enter a desired career field.8 Furthermore, 36% of
those between the ages of 18 to 31 are living with parents,
an all-time high, with greater student debts associated
with an increased likelihood of moving from independent
living to parental co-residence.12 This so-called “life de-
lay” highlights the importance of evaluating the invest-
ment return of degree attainment, rather than entering
employment directly out of high school and not obtaining
a college degree.

Published studies have not explored the financial
break-even point of a career in pharmacy, a field which
requires a delay in entering the job market because of the
length of education, in comparison to high school gradu-
ates and bachelor’s degree holders who enter the job mar-
ket at a considerably earlier time point. The purpose of
this study was, therefore, to evaluate the short-term eco-
nomic value of a pharmacy degree, considering career
earnings for the time period between ages 18 and 35,
which encompasses approximately 10 years of earnings
following graduationwith a doctor of pharmacy (PharmD)
degree. Furthermore, the analysis sought to determine the
break-even point, or time when net earnings of PharmD
graduates equal those of individuals with a high school
diploma or bachelor’s of science (BS) degree in biology

or chemistry, as these are common undergraduate degrees
obtained by those who attend pharmacy school. Specifi-
cally, the study modeled and compared projected early
career earnings (up to age 35) of traditional graduates of
high school, bachelor’s of science in chemistry or biology
programs, and PharmD programs (7-year or 8-year pro-
grams in private or public colleges).

METHODS
Markovmodeling and break-even analysiswere con-

ducted. Markov modeling is a time-sensitive model that
allows for the inclusion of transitions between different
states over defined periods. In the case of this analysis,
using Markov chains in the model allowed for annual
transitions between periods of employment and unem-
ployment, providing probability-weighted estimates of
annual incomes that mirrored what employees in each
career path may experience in any given year.

Net career earnings from employment beginning at
age 18 years through age 35 years (referred to as “net early
career earnings”) were used to determine the overall ben-
efit of each career path: (1) immediate employment after
high school graduation; (2) employment after obtaining
a bachelor’s degree in chemistry or biology; (3) employ-
ment as a pharmacist in a hospital or community phar-
macy setting after at least three years of undergraduate
study and obtaining a PharmD; and (4) employment as
a hospital pharmacist following at least three years of
undergraduate study, obtaining a PharmD, and complet-
ing one (PGY1) or two (PGY1 and PGY2) years of resi-
dency training. Age 35 was selected as the end age of
analysis to demonstrate the economic return for each ca-
reer path with at least 10 years of employment following
the terminal degree (ie, 10 years post-PharmD). Net ca-
reer earnings (gross cumulative career earnings less ex-
penditures for postsecondary education) were determined
using the estimated costs of education and gross salary
estimates. Similar to an earlier analysis, employment in
hospital or community (retail) pharmacy settings were
included in the model because they represent the primary
pharmacy job sectors, and salaries in these settings are
well-documented.13,14Model inputs are listed in Table 1.14-27

Analyses were conducted using TreeAge Pro Healthcare,
v2014 (TreeAge Software, Inc., Williamstown, MA).

In theMarkovmodels, 18 yearswas used as the age at
which high school graduates entered the job market. Us-
ing a conservative estimate of four years to complete an
undergraduate degree, bachelor’s degree holders were
assumed to enter the job market at age 22. Depending
on years of prepharmacy education, pharmacists were
assumed to graduate from pharmacy school at either 25
years of age (includes three years of undergraduate
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Table 1. Data Inputs Used in Markov Models14-27

Variable Value ($USD) References

Incomea,b

Pharmacy School Graduates
Community Pharmacists 102 960 14
Hospital Pharmacists 99 840 14
Pharmacy Residents 42 000 (PGY1) 50 000 (PGY2) 24
Residency-trained Pharmacists 104 000 (PGY1) 106 080 (PGY2) Communication from medical

centers, January 2014
Bachelor Degree Graduates
Chemistry Degree Holders 32 000 (entry) 62 000 (experienced) 18
Biology Degree Holders 31 000 (entry) 56 000 (experienced) 18
High School Graduates 22 464 22
Annual Raise (%) 2.9 18
Cost-of-Living Adjustment (%) 1.5 23

Educational Costs ($)
Immediate (Annual) Costsc

Undergraduated 23 066 25
Public Pharmacy School 18 713 27
Private Pharmacy School 32 967 27
Cost of Living 22 287 Communication, University of

Tennessee Office of Financial
Aid, February 2014

Student Loans
Public Pharmacy School 103 829 16
Private Pharmacy School 142 849 16
Undergraduate 29 400 26
Interest Rate (%) 4.66 (undergraduate), 6.21 (graduate),

7.21 (PLUS)
15

Employment Probabilities
Pharmacy School Graduate Positions (%)
Community Job 56.3 (public), 59.4 (private) 16
Hospital Job 24.0 (public), 25.2 (private) 16
PGY1 Residency 19.7 (public), 15.4 (private) Calculated from communication

with ASHP, January 2014
PGY2 Residency 16.9 (public), 11.3 (private) Calculated from communication

with ASHP, January 2014
Unemployment Rate (%)
Pharmacy Degree Holders 3.2 19
Biology Degree Holders 7.7 (entry), 4.6 (experienced) 17,18
Chemistry Degree Holders 6.6 (entry), 4.9 (experienced) 17,18
High School Graduates 8.3 17,18

Length of Unemployment (weeks)e

Doctoral Degree Holders 18.7 20,21
Bachelor’s Degree Holders 27.0 20,21
High School Graduates 31 20,21

ASHP5American Society of Health-System Pharmacists; PGY15Pharmacy postgraduate year 1 residency; PGY25pharmacy postgraduate year
2 residency
aValues listed are starting salaries
bIn the model analysis, chemistry and biology degree holders were assumed to graduate from college and enter the job market at age 22. PharmD
holders were assumed to: (1) graduate from 314 programs and enter the job market at age 25 (age 26 if completing a PGY1 residency, age 27 if
completing a PGY2 residency); or (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)
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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education and four years of pharmacy school) or 26 years
of age (includes four years of undergraduate education
and four years of pharmacy school). At the point of grad-
uation, they either entered the job market immediately or
pursued residency training for one or two years.

In the break-even analysis, projected net early career
earnings for all branches were examined to determine the
time (age) at which estimated cumulative earnings inter-
cepted, representing the point where a particular career
choice became a net positive investment over another
option. These points represent the age at which graduates
of pharmacy schools have higher cumulative earnings
since age 18 compared to those with only a high school
diploma or an undergraduate degree, net the costs of ed-
ucation. Ages at the break-even point were determined
using year-by-year Markov model net incomes for each
of the included career tracks.

Markov cycles for each career option within the
branches of the decision tree were conducted. For high
school graduates, only one Markov cycle was employed
and spanned all years of the analysis. The models for
college graduates and PharmD graduates reflected the
stage of employment for each career path: in school or
training, early career, and experienced worker. Individ-
uals were assumed to have remained in the same career
path after entering the job market because of the short
time horizon of the study and for model simplification.

At the base of the model, an individual could be a
high school graduate, college graduate (bachelor’s de-
gree in biology or chemistry), or have chosen to attend
college for either three or four years of undergraduate
study, as required for acceptance bymost schools of phar-
macy (according to theAmericanAssociation of Colleges
of Pharmacy [AACP]), followed by pharmacy school at
either a public or private institution.28 Biology and chem-
istry were chosen as they are highly prevalent undergrad-
uate disciplines studied by pharmacy school matriculates.
To explain further, the purpose in selecting these fields
was to model the outcomes of individuals on a pharmacy
school trajectory (ie, college students majoring in chem-
istry or biology) who for whatever reason did not matric-
ulate to a pharmacy or other professional degree program.
Although chemistry and biology bachelor’s degree holders
may pursue professional or graduate education, they may
also enter the workforce. For example, according to Ains-
worth, in 2012, 33% of graduates with a BS in chemistry
or biochemistry from one university found employment
following graduation, with an additional 17% seeking
employment.29 This suggests that approximately 50%
of these bachelor’s degree holders pursued careers imme-
diately following completion of their undergraduate stud-
ies. The career paths of these individuals were logical to

model in this study as an alternative to pharmacy. Chem-
istry or biology degree holders were assumed to progress
within the same job from graduation to age 35, receiving
raises for the first 10 years and regular salary adjustments
for the remaining years of the model.

The most popular postpharmacy graduation employ-
ment options were modeled: (1) immediate employment
in either a community or hospital setting; (2) completion
of a PGY1 residency followed by employment; or
(3) completion of two years of residency (PGY1 and
PGY2) followed by employment.16 Pharmacists who ob-
tained residencies were assumed to find employment in
hospital settings because traditionally most positions re-
quiring residency training are in hospitals or clinics.
Moreover, salary data for this distinction were readily
available for hospital settings, in contrast to other settings.

Pharmacy school attendance was modeled by allow-
ing for either three or four years of prepharmacy under-
graduate education followed by matriculation to either
a public or private pharmacy school. Within the four
resulting branches, graduates were then distributed by
career choice.14,16 Probabilities of a PGY1 residency
were calculated using 2012 graduation and residency data
among 4-year public and private pharmacy schools; odds
of a PGY2were then calculated among those having com-
pleted a PGY1.16 These probabilities were included to
model observed differences in career choices made by
graduates of public and private pharmacy programs.

Cumulative incomes across each career path by age
35were used to explicate the benefits of attending college
and pharmacy school. Gross annual salary began to cycle
at age 18 for high school graduates and in the first year
immediately following graduation for those obtaining
bachelor’s degrees only.22 Available salary data for
chemistry and biology degree holders allowed for the
imputing of mean starting salaries as well as those for
experienced workers (more than five years of work expe-
rience).18 For the first five years after graduation, the
model gave these employees 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.18 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.23

Pharmacy graduates were allotted starting gross sal-
aries for hospital and community pharmacy.14 Gross sal-
aries for residency trained-pharmacists were obtained
from several hospitals. Salaries for residents were
accounted for in the model.24 Salaries for all pharmacy
positions were allowed to increase using national average
raises for the first 10 years of initial employment.22
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All cycles were probability weighted based on the
unemployment rate for each branch.17-19Within each em-
ployment cycle, an individual was defined as “employed”
or “unemployed” to weight each year’s income with the
odds of having been unemployed during the year. Cost
and income values for unemployed individuals were ad-
justed using the mean length of unemployment (weeks)
for those with high school, undergraduate, or doctoral
degrees.20,21 During times of unemployment, it was as-
sumed that unemployment benefits would be sought.
Rates of unemployment were adjusted to reflect reduc-
tions in these odds as a result of years of accrued work
experience.18 Unemployment benefits were assumed to
be received byworkers of all educational levels according
to the benefit schedule by quarterly income or the maxi-
mum benefit, when reached, and adjusted annually to
keep pace with inflation.20,21 Income during periods of
unemployment was the product of the weekly rate and
the average number of weeks of unemployment for each
level of education; income for the remaining weeks
returned to regular, full-time levels for each year. The
probability of unemploymentwas included in the analysis
to mimic as closely as possible the odds of being unem-
ployed for a defined period. In this sense, the resulting
annual income is probability-weighted based on the rate
of unemployment for a given career path in any given
year, producing benefits of employment similar to how
any other benefit that has varying odds of success or fail-
ure would be modeled. In this case, an unemployed indi-
vidual would have their annual income reduced by the
period of average unemployment for the career path but
supplemented during this time by the federal limits on
unemployment income.

National average amounts from 2012 for college tu-
ition and room and board were used to determine the total
cost of undergraduate attendance based on number of
years enrolled (three or four years).25 The difference be-
tween the total cost of attendance for each year ($23 066)
and the average amount borrowed ($29 400) divided by
4 ($7350) determined the immediate (annual) cost of un-
dergraduate attendance ($15 716).26 As a result, the years
spent in college provided a net negative economic benefit.
For students completing only three years of college prior
to pharmacy school, total immediate costs and amount
borrowed were reduced by 25%. For public and private
pharmacy schools, national average tuition and student
loan amounts were provided byAACP,with cost of living
included in the total cost of attendance.16,27 The differ-
ence between the average 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 pharmacy school.

Student loan repayment was factored into the deter-
mination of net benefits to account for long-term educa-
tion costs. Cost of education was modeled as the sum of
subsidized loans for undergraduate studies (at maximum
amounts of $13 500 for three years of prepharmacy and
$19 000 for four years of prepharmacy), unsubsidized
loans for undergraduate studies (in the amounts of
$8550 for three years of prepharmacy and $10 400 for
four years of prepharmacy, which supplemented subsi-
dized loans to the mean amount borrowed per year), un-
subsidized loans for pharmacy school (maximum amount
allowedwhichwas $20 500 per year), and PLUS loans for
pharmacy school (in the amounts of $21 828 for public
pharmacy school and $60 848 for private pharmacy
school, which supplemented unsubsidized loans to the
mean amount borrowed). Undergraduate loans, both sub-
sidized and unsubsidized, had interest rates of 4.66%,
while graduate unsubsidized loans had an interest rate
of 6.21% and graduate PLUS loans had an interest rate
of 7.21%.15 Biology and chemistry degree holders were
assumed to begin repayment immediately upon gradua-
tion and complete payments after 10 years using the stan-
dard repayment schedule.30 Among pharmacy graduates,
the total amount borrowed during either seven or eight
years of postsecondary education was used to determine
the monthly payment, with repayment over 25 years.30

For pharmacy graduates who pursued residency training,
loans were assumed to be deferred with interest accruing
at the aforementioned interest rates for the one or two
years spent in residency training.

RESULTS
The economic model spanned 18 years, from age 18

through 35. This time period demonstrates projected earn-
ings from the early years of a pharmacy career, where
“early” career is defined as the first 10 years in practice,
and assumes an average age of 26 at the time of comple-
tion of an 8-year PharmDprogram. The base case analysis
was early projected career earnings with a high school
diploma, which was determined to be $494 285 after 18
years post-high school graduation. For individuals earn-
ing a bachelor’s degree in biology or chemistry, estimated
net early (ages 22 through 35 years) career earnings were
$599 127 and $662 513, respectively (Table 2).

Earning a PharmD degree resulted in net early career
earnings ranging from $716 345 to $1 064 840, depending
on the number of years of prepharmacy education com-
pleted, type of school attended (public or private), and
subsequent pharmacy career path (community, hospital/
no residency, hospital/PGY1, or hospital/PGY2). Within
the pharmacy tracks, greatest projected net cumulative
early career earnings were observed for public school
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attendance with three years of prepharmacy coursework
and a career in community pharmacy. Lowest pharmacist
earningswere observed for private school attendancewith
four years of prepharmacy coursework and a career in
hospital pharmacy after completing PGY1 plus PGY2

training (Figure 1a).Whenweighted by the career choices
of recent graduates, pharmacists can expect to earn at least
1.45 times the amount that high school graduates will
accumulate by age 35 and 1.08 to 1.78 times the amount
of cumulative earnings by age 35 for individuals holding
a bachelor’s degree in chemistry or biology.

While there is an initial delay in earnings in the
model, individuals with a PharmD eventually surpass
the cumulative earnings of the high school-educated in-
dividual as early as four years postgraduation by practic-
ing as a community pharmacist. As seen in Figure 1a
depicting the best case scenarios (community pharmacy
career and a bachelor’s degree in chemistry), in compar-
ison to high school graduates, the break-even point for
undergraduate degree holders was reached around age
31 while the break-even point for pharmacy graduates
varied from approximately age 29 to 31, depending on
length of prepharmacy education and type of school
attended (public or private). Figure 1a depicts early career
earnings for ages 18-35; Figure 1b depicts a view of ages
18-28, which allows better discernment of the impact of
pursuit of higher education and employment in the imme-
diate time period postgraduation. Break-even compari-
sons of the four pharmacy career paths vs high school
graduates, chemistry degree holders, and biology degree
holders are further displayed in Table 3.When examining
pharmacy career paths vs bachelor’s degree holders,
break-even points varied from approximately age 27 to

Table 2. Short-term Career Earnings of Pharmacy Career
Paths, High School Graduates, and Bachelor’s Degree Holders

Prepharmacy School Career
Earnings, Ages 18
through 35 ($)

3 Years Public Community 1 064 840
Hospital 1 025 541
PGY1 986 823
PGY2 929 601

Private Community 980 562
Hospital 941 261
PGY1 904 178
PGY2 848 938

4 Years Public Community 919 222
Hospital 884 027
PGY1 844 901
PGY2 789 949

Private Community 840 585
Hospital 815 892
PGY1 768 725
PGY2 716 345

Bachelor’s Biology 599 127
Chemistry 662 513

High School 494 285

Figure 1a. Early Cumulative Earnings for Degree Holders by Educational Track, Length of Prepharmacy Education (3 or 4 year),
and Type of Pharmacy School (public or private), ages 18-35.
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34 years, depending on number of years of prepharmacy
education completed and type of school attended (public
or private). For example, compared to individuals holding
a bachelor’s degree in biology, the break-even point for
a community (retail) pharmacist who had four years of
prepharmacy education and graduated froma public phar-
macy school was age 29.

Differences in net cumulative early career earnings
were observed based on educational track completed and
career path chosen. Table 4 presents probability-weighted
comparisons of incremental (defined as the cost differ-
ence between alternatives) net early career earnings
resulting from two alternative education/career paths.
Over a minimum of the first 10 years of pharmacy prac-
tice, a PharmD degree results in net incremental earnings
of $222 060 to $570 555 more than what could be earned
with a high school diploma. Similarly, over this time pe-
riod, a PharmDdegree results in net earnings of $53 832 to
$465 713 more than earnings from a BS in biology or
chemistry alone, depending on the discipline chosen. In
each case, higher net early career earnings were observed
for those who attended public pharmacy school and who

had three years of prepharmacy education and a career in
community pharmacy.

DISCUSSION
This analysis examined projected net cumulative

earnings for the first 10 years of a pharmacy career to
better understand the short-term economic impact of
pursing a degree and career in pharmacy. The objective
of the analysis was to compare the early career earnings
from a pharmacy degree to those obtained through a high
school diploma or a bachelor’s degree in biology or chem-
istry, and quantify the break-even points wherein various
pharmacy career paths become net cumulative positive
investments over other options. In the break-even analy-
sis, all pharmacy career tracks surpassed net cumulative
earnings of high school graduates by age 33 and bache-
lor’s degree holders by age 34 (Table 3). The earliest
break-even point was reached at age 27 for individuals
with a PharmD degree who attended a public or private
school with three years of prepharmacy education (grad-
uated pharmacy school at approximately 25 years of age).
Specifically, community/retail pharmacists and hospital

Figure 1b. Early Cumulative Earnings, ages 18-28.
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pharmacists with no residency training who had three
years of prepharmacy education and graduated from
a public pharmacy school reached the break-even point
at age 27 compared to biology and chemistry degree
holders; community/retail pharmacists who attended pri-
vate pharmacy schools and had three years of prephar-
macy education also reached the break-even point at age
27 compared to biology degree holders. In contrast, hos-
pital pharmacists with PGY1 and PGY2 training who
completed four years of prepharmacy education and grad-
uated from a private pharmacy school vs biology and
chemistry degree holders did not reach the break-even
point until ages 32, 33, or 34. Yet, despite the delay in
entering the job market and the additional costs involved
in postsecondary education, the net earnings of pharma-
cists, even those completing one to two years of residency
training, surpassed high school graduates and chemistry
and biology degree holders less than 10 years after phar-
macy school graduation and entering into the workforce
as a full-time pharmacist (Table 4).

The findings of the Markov modeling further indi-
cated that over the first 10 years of a pharmacist’s career,
he or she may accumulate net earnings of $716 345 to
$1 064 840, depending on cost of obtaining the PharmD
degree and career path followed. Given comparable years
of prepharmacy education and type of pharmacy school,
community pharmacists had the highest projected net
early career earnings among the career paths, followed
by hospital pharmacists with no residency training and

then residency-trained pharmacists (who generally pur-
sue residencies for increased clinical skills and knowl-
edge, rather than salary considerations). Although they
had up to eight fewer years of earnings in the studied time
frame, pharmacists’ net earnings were at least 1.45 times
more than high school graduates and 1.08 to 1.78 times
more than bachelor’s degree holders at the age of 35.

Earnings from a career in pharmacy are clearly fa-
vorable when compared to a high school diploma or
bachelor’s degree in biology or chemistry, even when
considering student loan repayments, which are factored
into this analysis over the standard repayment periods (10
years for undergraduate loans; 25 years for loans obtained
in pharmacy school). Although student loans are included
in this financial analysis, it is important to consider the
burden of student debt on one’s early financial success.
According to national averages, students earning a bach-
elor’s degree have $29 400 in student loans,31 whereas
individuals pursuing a degree in pharmacy have signif-
icantly higher average student debt of $103 829 and
$142 849 after graduating from public and private phar-
macy schools, respectively.16 Financial competency is
therefore extremely important to help new graduates
make prudent financial decisions while managing a sub-
stantial income that may be coupled with high student
debt. As a result, a personal finance course is of great
value and has been integrated into curricula as a required
course at several schools of pharmacy.32 Ideally, students
should take personal finance courses as early as possible,

Table 3. Break-Even Points by Age of Pharmacy Career Paths vs High School Graduates and Bachelor’s Degree Holders

Pre-Pharmacy School Career

Comparative Degree

High School Biology Chemistry

Age Age Age

3 Years Public Community 29 27 27
Hospital 29 27 27
PGY1 29 28 28
PGY2 30 29 29

Private Community 29 27 28
Hospital 29 28 28
PGY1 30 29 29
PGY2 31 30 30

4 Years Public Community 30 29 30
Hospital 30 29 30
PGY1 31 30 31
PGY2 32 32 32

Private Community 31 30 31
Hospital 31 30 31
PGY1 32 32 33
PGY2 33 33 34

As an example of how to interpret the table, compared to a biology degree holder, the break-even point for a hospital pharmacist with no residency
training who had 3 years of pre-pharmacy education and graduated from a private pharmacy school was age 28
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even during or before their undergraduate education (for
example, a personal finance unit is required for high
school graduation in Tennessee) to help facilitate good
financial decision making.33

Financial outcome is not the only area where phar-
macy careers perform favorably in comparison to other
career paths. Job satisfaction for pharmacists is substan-
tially higher than that reported by US workers as a whole.
According to an annual job satisfaction survey, for the
eighth straight year, less than half of all Americans are
satisfied with their job, with only 47.7% of workers
expressing job satisfaction in the 2014 edition of the sur-
vey.34 In comparison, pharmacists working in commu-
nity, long-term care, and hospital settings reported 75%
overall job satisfaction.35 Additionally, a pharmacy de-
gree provides options for employment with flexible
schedules and within numerous practice settings. This
versatilitymay enable pharmacists to secure jobs that help
meet individual needs to balance work with personal life
and facilitate higher overall quality of life. The 2014U.S.
News & World Report “100 Best Jobs” ranks pharmacist
fifth, behind software developer, computer systems ana-
lyst, dentist, and nurse practitioner.36 The average annual
salary for each of these careers is $93 280, $83 800,
$163 000 and $91 450, respectively, with average

unemployment rates of 2.8%, 3.6%, 1.5%, and 0.9%,
respectively. In sum, pharmacy remains a well-paid
profession with generally high job satisfaction.18

As with any study, limitations exist. The use of mean
rather thanmedian valuesmay be considered a limitation,
as the use of median values could lead to estimates less
impacted by outlying values; however, mean values for
all inputswere availablewhilemedian estimateswere not.
In the spirit of consistency, we chose to rely on mean
values for this analysis. Another limitation in our data
sources was the lack of standard deviations for their
values; therefore, we were unable to create reliable con-
fidence intervals for our estimates. This is simply a limi-
tation of the available data on the pharmacy workforce
and labor market, and suggests areas of opportunity for
future research. Despite these noted limitations, the data
sources used in this study are well-established; thus, the
data and models are valid under the assumptions. Depen-
dence on data validity is a common limitation in eco-
nomic models that is accepted under the described
conditions and interpreted under these assumptions. We
also assumed that individuals remained in the same career
track; however, changes in career often occur and, in turn,
earnings may fluctuate. This is another common limita-
tion in economic models that is accepted under the

Table 4. Early Career Incremental Income by Pharmacy Employment

Pre-Pharmacy School Career

Comparative Degree ($)

High School Biology Chemistry

3 Years Public Community 570 555 465 713 402 327
Hospital 531 256 426 414 363 028
PGY1 492 538 387 696 324 310
PGY2 435 316 330 474 267 088

Private Community 486 277 381 435 318 049
Hospital 446 976 342 134 278 748
PGY1 409 893 305 051 241 665
PGY2 354 653 249 811 186 425

4 Years Public Community 424 937 320 095 256 709
Hospital 389 742 284 900 221 514
PGY1 350 616 245 774 182 388
PGY2 295 664 190 822 127 436

Private Community 346 300 241 458 178 072
Hospital 321 607 216 765 153 379
PGY1 274 440 169 598 106 212
PGY2 222 060 117 218 53 832

Incremental early career earnings are defined as the cost difference between alternative career/education paths. Earnings are net the immediate and
long-term (student loan) costs of education and represent the additional income (up to age 35) accumulated by choosing a particular pharmacy
career track vs a position out of high school or a position leveraging a bachelor’s degree in biology or chemistry. Examples of how to interpret the
table are as follows: At age 35, community pharmacists who attended public school after 3 years of pre-pharmacy study would have net earnings of
$570 555 more than an individual who entered the workforce after completing high school. A PGY-1 trained pharmacist who attended public
school after 4 years of pre-pharmacy study would have net earnings of $245 774 more than an individual who entered the workforce with a
Bachelor’s degree in Biology. When comparing the incremental income of community pharmacists who attended public pharmacy school versus
private pharmacy school following 3 years of pre-pharmacy study, the difference is $ 84 278
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described conditions. Additionally, the study used con-
servative estimates of time needed to complete a degree.
For example, four years to complete a biology or chem-
istry degree and four years to complete a PharmD degree
were used in the models. In reality, time to complete a de-
gree may vary; however, we elected to use a traditional
and conservative, but realistic, time frame for degree
completion in the models.

Although many assumptions were made, the models
presented in this study project favorable early career earn-
ings for pharmacists, regardless of the typical length of
prepharmacy education, type of school attended, or phar-
macy career path. The economic models presented in this
study are based on assumptions described herein; as con-
ditions are subject to variability, these models should not
be used to predict future earnings. Future economic ana-
lyses of pharmacy education and careers should consider
less traditional paths that have reliable data, for example
evaluation of economic models in academic pharmacy.
Furthermore, analyses of careers in pharmacy compared
to careers in other facets of the health care industry would
be informative to those considering careers in the health
care sector.

CONCLUSION
The findings of this economic evaluation demon-

strate the positive economic effects of a pharmacy edu-
cation and the early years of a pharmacy career under the
model assumptions. Even with the costs of education and
the delay in entering the workforce, pharmacy graduates
may accumulate net earnings of $222 060 to $570 555
more than high school graduates and $53 832 to $465 713
more than bachelor’s degree holders by age 35.Moreover,
pharmacists surpass the projected net cumulative early
career earnings of high school graduates and bachelor’s
degree holders as early as four and two years, respec-
tively, after graduation and working as a full-time phar-
macist. Thus, a career as a pharmacist provides positive
economic outcomes with a quick net break-even point
compared to high school graduates and those with bach-
elor’s degrees who entered the workforce immediately
upon graduation.
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