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Across the nation, people are living longer. This longevity 
is attributable to healthier lifestyles, a well-trained health 
workforce, advances in science and understanding of human 
health and disease, and continuing discovery of new therapies 
for managing acute and chronic conditions. As the population 
ages, however, its interaction with the health care system often 
increases. Larger patient populations in general, and increasing 
numbers with chronic diseases in particular, contribute to 
demands for health providers and facilities that must stretch to 
meet changing needs. 

Across the pharmacy workforce, evidence of this demand has 
been seen in the dramatic increase in prescriptions written 
and dispensed in the United States over the last two decades. 
During the 1990s alone, the number of retail prescriptions 
dispensed increased by 44%, from 1.9 billion in 1992, to 
almost 2.8 billion in 1999. By 2010, this number increased 
to approximately 3.7 billion prescriptions. Although a recent 
study of the IMS Institute for Healthcare Informatics reported 
a national decline in overall per capita use of medications 
in 2011, utilization is expected to increase as the economy 
stabilizes and as the population continues to grow.

Among the factors contributing to this growth are development 
of new medications and drug therapies, identification of new 
uses for existing medications, increased numbers of authorized 
prescribers, broader insurance coverage for some medications, 
increased affordability and availability of more generic 
drugs, and direct marketing to the public by pharmaceutical 
companies. Not surprisingly, this growth generated a demand 
for pharmacists in hospitals and clinics, as well as in retail, 
government, and academic settings. Because growth of the 
workforce had not kept pace with the demand for services – 
due in part to the lack of growth in educational opportunities 
for many years – a nationwide pharmacist shortage developed 
in the late 1990s. In California, this shortage was significant 
and well documented in chain store pharmacies, hospital 
practices, and other clinical settings. 

Since then, several factors have had a significant impact on the 
pharmacy workforce. Among these are the rapid growth of new 
pharmacy schools; enrollment expansion in schools across the 
nation; and the economic challenges experienced by all states 
over the last decade. Implementation of the Patient Protection 
and Affordable Care Act, also referred to as the Affordable 
Care Act (ACA), will have an enormous impact on California’s 
demand for health services. The state has more than eight 
million uninsured residents and approximately half of these 
individuals will become eligible for Medi-Cal (Medicaid) 
benefits beginning in January 2014. As pressures to improve 
quality and reduce costs increase, new models of care will be 
required. Multi-disciplinary, patient-centered, team-based care 
will require improved communication and collaboration with 
patients and the members of health care teams. The expanding 
roles of pharmacy professionals are also likely to include 
increased responsibilities for activities such as chronic disease 
management, drug benefit plan management, medication 
therapy management (MTM), and development of clinical and 
translational research leadership. These and other changes are 
expected to be an important factor in the demand for highly 
trained pharmacists. 

This report was prepared by the University of California 
(UC) Office of the President’s Health Sciences and Services 
division, with review and guidance provided by the UC health 
professions community (see Acknowledgments). The report 
reviews state and national pharmacy workforce projections; 
provides commentary on the scope of practice for licensed 
pharmacists; reviews educational programs, application and 
enrollment trends, and pharmacy licensure requirements 
in California; and provides findings and recommendations 
regarding future steps the University of California (UC) might 
take in addressing current and projected needs.

i. background
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3.58 making it the fifth state with the greatest unmet demand 
identified by this index. According to the Pharmacy Manpower 
Project, the decline is strongly linked to U.S. unemployment 
rates and the economic downturn.
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Current Estimates and Trends

Pharmacists represent the third largest health professional 
group in the U.S. Although some pharmacists work in 
non-patient care settings (e.g., teaching, research, and 
administration), most work in a variety of patient care settings 
(Figure 1). In 2011, there were 272,320 working pharmacists 
and an estimated 343,550 pharmacy technicians in the U.S. 
workforce. This corresponds to a national average of 87 
pharmacists and 108 pharmacy technicians per 100,000 
population. According to the Bureau of Labor Statistics, the 
total number of pharmacists in the U.S. is expected to increase 
by 69,700 (25%) between 2010 and 2020 and by 95,680 (35%) 
by 2030. National trends suggest that the supply of pharmacists 
is growing faster than previously projected, primarily as a 
result of the recent rapid growth of new pharmacy education 
programs and expansion of enrollment at existing schools 
across the country (see section below entitled “Pharmacy 
Education”). In California, pharmacy workforce shortages 
are also decreasing and beginning to fall in balance with the 
state’s supply of pharmacists. In 2011, 22,960 pharmacists and 
28,670 pharmacy technicians and aides served approximately 
38 million Californians. This ratio of 63 pharmacists and 79 
pharmacy technicians per 100,000 population indicates that 
California still lags the nation despite the growing supply of 
pharmacy professionals throughout the state. 

Although the supply of the nation’s pharmacists is rapidly 
growing, according to the national Aggregate Demand Index 
(ADI) – a monthly survey of unmet demand for pharmacists 
initiated in 1999 by the Pharmacy Manpower Project (Figure 
2), there is currently no surplus of pharmacists in any state. 
However, the ADI ranks California, New Mexico, Texas, 
Kansas, and Missouri as the five states with greatest unmet 
demand (Appendix A). In 2007, the ADI for California was 
higher than that of any other state at 4.54 (on a scale of 1 to 
5). As of September 2012, the ADI for California declined to 

ii. the pharmacy workforce

Figure 1:  Distribution of California’s Pharmacists by Worksetting, 2008
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Factors Driving Workforce Demand 

Population growth and changing demographics – including 
the aging of the population and diversity of its citizenry – are 
among the factors contributing to California’s need for more 
pharmacists. The population age 65 and older is expected to 
grow significantly faster than younger citizens and will nearly 
double over the next 20 years. Because the elderly will utilize 
a disproportionate share of pharmacy services, demographic 
changes will continue to drive health workforce demand. 
Other factors include: 

Expanding Roles of Pharmacy Practice The expanding 
scope of practice for pharmacists has resulted in increased 
educational requirements for students and increased 
responsibilities for practitioners. Today, pharmacists 
participate in such diverse patient-care activities as drug 
monitoring and disease management, multidisciplinary 
clinical care, and patient education. As members of clinical 
care teams, their expertise extends to advising patients and 
prescribers with regard to potential drug/drug and drug/
disease interactions, the changes in management of chronic 
and acute illnesses, and assessing and improving outcomes 
of drug therapy. As the number and types of medications have 
grown and the needs of patients have changed, pharmacists have 
reported longer work hours, reduced flexibility in scheduling, 

and insufficient time to perform the range of tasks for which they 
are trained and accountable. Although it is possible that fewer 
pharmacists may be needed for dispensing and drug distribution 
(i.e., as a result of the expanded use of pharmacy technicians 
and aides, automation, and standardization of dispensing and 
distribution processes), clear evidence of the workforce impact 
of these changing practice patterns has not yet been widely seen.  

During the 2013 California legislative session, Senator Ed 
Hernandez (D – 24th district ) introduced Senate Bill 493 
that updates Pharmacy Law to authorize pharmacists to 
perform certain functions including, among other things, 
to furnishing self-administered hormonal contraceptives, 
nicotine replacement products, and authorizing pharmacists to 
initiate and administer routine vaccinations, as specified. The 
bill also establishes board recognition for “advanced practice 
pharmacists (APP)”, and specifies additional functions that 
may be performed by an APP, including performing patient 
assessments, and ordering and interpreting drug therapy-
related tests.  The proposed changes envisioned in SB 493 bring 
California into closer alignment with the practice environment 
and innovative care models used in federal pharmacy programs 
in the Department of Defense, the Veterans Administration, and 
the U.S. Public Health Service, where pharmacists have been 

Figure 2: The ADI reflects ‘‘unmet demand’’ rather than ‘‘demand’’ as the index reflects the extent to which the available supply of 
pharmacists meets the demand of open positions or vacancies.
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practicing in collaborative ways for more than forty years.  On 
October 1, 2013, the bill was signed into law by Governor Brown 
and will become effective January 1, 2014.

Utilization of Pharmaceuticals Demand for pharmacists is 
driven by the demand for prescriptions and the increasing demand 
for their contributions to the safety and efficacy of drug therapy. 
According to the IMS National Prescription Audit, the change in 
the number of prescriptions dispensed in the U.S. has slowed in 
growth. Overall, per capita utilization of medicines declined in 
2011 as patient office visits and non-emergency room hospital 
admissions declined. Utilization by patients 65 and older also 
decreased. Although the downward trend in prescription drug 
use has only been seen in recent years, possibly as a result of the 
economic recession and high unemployment in the U.S., the trend 
toward increased utilization is generally expected to continue as the 
economy stabilizes, as more therapies and innovations in treatment 
are developed, as more generic drugs become available, and as the 
population grows and ages. 

Changing Federal Policies and Programs Following the 
enactment of the ACA in March 2010, numerous lawsuits 
challenging provisions of the new law were filed in the federal 
courts. Although many of those cases were dismissed, the 
U.S. Supreme Court agreed to consider several issues related 
to the constitutionality of the ACA, including the individual 
mandate and the Medicaid expansion. On June 28, 2012, the 
court upheld the constitutionality of health reform. However, 
given that most states are confronting major budget deficits, 
there is uncertainty about their ability to implement the 
provisions of the ACA. Notwithstanding these uncertainties, 
health care reform efforts will continue to be required and will 
focus on both improving the quality of care and decreasing 
health care costs. The ACA will also substantially increase the 
number of Californians who will have health insurance. While 
estimates vary, statewide projections indicate that between 3.7 
million and 4.3 million Californians will become eligible for 
Medi-Cal (Medicaid) benefits in January 2014. Because studies 
show that individuals with health insurance use more health 
services than those who are uninsured, the ACA offers historic 

opportunities for improving the health of more people. 
These reforms, however, will also heighten California’s existing 
health workforce challenges. 

A recent report from the California Program on Access to Care 
states that the greatest increase in demand will be for primary 
care providers, which in turn is expected to increase demands 
for other health professionals who contribute to the delivery 
of primary care, including pharmacists and other pharmacy 
personnel who process prescriptions. These trends are already 
being seen in the growing utilization of prescriptions among 
19-25 year olds (since 2011), which coincides with the provision 
of the ACA that expands the age for parental health coverage of 
dependents to age 26. 

Community pharmacists are also likely to contribute to meeting 
the unmet primary care needs of underserved communities by 
providing direct patient care services (i.e., as do other non-
physician providers in settings where access to primary care 
physicians is limited). Improving Patient and Health System 
Outcomes Through Advanced Pharmacy Practice: A Report to 
the U.S. Surgeon General (released March 2012), outlines the 
rationale for pharmacists delivering expanded services to 
support the objectives of health reform.

Expanding Pharmaceutical and Biotechnology Industries 
Biotechnology companies and an advanced technology sector 
located near universities and research centers continue to 
draw the pharmaceutical industry to California. Leaders 
such as Pfizer, Johnson & Johnson, Merck, and Novartis have 
large research and development sites in La Jolla. Amgen and 
Allergan are in Thousand Oaks and Irvine, and Genentech, 
Gilead, and Roche maintain primary facilities in the San 
Francisco Bay Area. The San Francisco and San Diego areas 
now support the nation’s first and third largest biotechnology 
communities. As these businesses mature, and as approved 
investigational new drugs and clinical trials become critical to 
product lines, demand for pharmacy graduates in this sector 
will increase. Activities devoted to developing, producing, 
and assessing the clinical application of pharmaceuticals are 
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likely to stimulate state and local economies and generate 
new demands for PharmD expertise in the pharmaceutical 
sciences. The breadth of knowledge and advanced skills of 
California graduates are considered well suited to – and highly 
desirable by – this industry.

The Need for Cultural Competence Nationwide, the 
majority of pharmacists are white, followed most closely by 
Asian-Pacific Islanders. Among recipients of PharmD degrees 
conferred in 2009-2010, graduates were white (60%); Asian-
Pacific Islander (21%); African American (7%); Hispanic/
Latino (4%); and American Indian (0.4%). These data reflect a 
lack of diversity in the pharmacy profession, which is similar to 
that seen for many health professions. 

In California, these data differ in that the majority of the state’s 
pharmacy graduates are Asian-American (64%), followed by 
whites (20%). The U.S. Census Bureau, however, reports that 
the majority of Californians are white (40%) and that the state’s 
next largest ethnic group is of Hispanic/Latino origin (38%). 
The profile of California’s pharmacy workforce thus differs 
substantially from that of its residents. 

The relative lack of diversity among U.S. and California health 
providers, together with growing evidence of health disparities 
among various ethnic and racial groups, underscores the need 
for renewed efforts to increase diversity and improve the 
cultural and linguistic competency of all health professionals. 
By training culturally competent faculty and practicing 
pharmacists, California’s medically underserved groups 
and communities are likely to have improved access to 
pharmaceutical counseling and drug therapy management 
services, and in turn to benefit by improved health outcomes. 
Needs are also increasing for multilingual and multicultural 
pharmacists to communicate complex drug information and to 
address cultural beliefs relevant to the use of pharmaceuticals 
among multicultural populations. These issues are particularly 
important for California’s rural populations, many of which are 
found in designated Health Professions Shortage Areas.

Factors Affecting Workforce Supply

The size of the active pharmacist workforce is primarily driven 
by work participation (i.e., the number of pharmacists who 
enter/re-enter and exit the workforce). Historically, the supply 
of licensed pharmacists in California had been restricted 
by revised standards for licensure and the state’s rigorous 
pharmacy licensing examination. Other factors influencing 
the supply of pharmacists include the capacity of schools of 
pharmacy to train new pharmacists, the economy, changing 
demographics of the pharmacist workforce, demand for 
drug therapy management in primary care and specialized 
chronic drug therapy management, automated dispensing and 
refilling systems, mail order filling of prescriptions, and the 
complementary workplace role of pharmacy technicians. 

Revised Standards for Licensure Until the 1990s, a Bachelor 
of Science (B.S.) degree from an accredited school of pharmacy 
was the minimum educational requirement for graduation. 
The B.S. degree was considered sufficient preparation for the 
North American Pharmacist Licensure Examination (NAPLEX) 
– the standard licensing exam in all states except California. 
Only 17 of the nation’s 72 schools offered the PharmD degree. 
By contrast, two of California’s schools (UCSF and USC) have 
offered the PharmD degree since the 1950s. In the 1970s, 
California’s then three schools of pharmacy, along with the 
California State Board of Pharmacy agreed upon a common 
set of competencies to prepare students for a level of expertise 
beyond product dispensing. As a result, California’s pharmacy 
education programs broadened their curricula to include 
training in the appropriate use of drugs in patients, managing 
drug therapy of chronic diseases, therapeutic counseling, and 
more recently, the use of pharmacogenomics in the selection of 
therapy.

In the late 1980s and early 1990s, the pharmacy profession 
adopted “pharmaceutical care” as its philosophy. In 1995, the 
American Association of Colleges of Pharmacy (AACP) voted 
to grant the PharmD as the entry level degree for practicing 
pharmacists and in 2000, the Accreditation Council for 
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Pharmacy Education (ACPE) announced that it would accredit 
only PharmD programs. The NAPLEX was updated and the 
PharmD was established as the required entry-level degree for 
more recent graduates to practice in all 50 states. 

California’s Pharmacy Licensing Examination Until January 
1, 2004, all pharmacy graduates – including those previously 
licensed in other states, were required to pass California’s 
state-specific licensure examination. This examination, which 
was originally intended to assure that all of California’s new 
licensees were capable of meeting the advanced “clinical 
pharmacy” competencies adopted by the Board of Pharmacy 
and California’s long standing schools of pharmacy (i.e. those 
in operation during the 1970s), served as an additional barrier 
to the migration of pharmacists trained outside of California. 
Evidence of this barrier was demonstrated by the fact that 
in 2002, first time pass rates for in-state graduates was 75%, 
while the pass rate of out-of-state graduates was only 32%. By 
contrast, the national pass rate for NAPLEX in 2002 was 94%. 

To reduce this barrier, and in recognition of increasing 
pharmacy workforce needs, the California Legislature passed 
Senate Bill 361. This legislation directed the California Board 
of Pharmacy to license as a pharmacist those applicants who 
have passed a written and practical examination given by the 
Board prior to December 31, 2003, or who passed the NAPLEX 
on or after January 1, 2004. Pass rates for this examination for 
all licensure applicants are significantly higher than they were 
on the former California licensure exam. Among graduates of 
California programs in 2011, first time pass rates for in-state 
graduates was 99% and the national pass rate was 97%. The 
State Board maintains the California Pharmacist Jurisprudence 
Examination (CPJE) for licensure in California for candidates 
who have successfully completed the NAPLEX. The 2011 
CPJE pass rate for California schools of pharmacy graduates 
was 90%. The pass rate for U.S. non-California schools of 
pharmacy was 74% and for foreign schools of pharmacy 
graduates it was 48%. While the effects of this change on 
the California workforce will not be fully known for some 
time, the move to adopt the national licensure examination is 

considered useful from a variety of educational, licensure, and 
employment perspectives. 

Notwithstanding this change, it is important to note that 
international graduates of pharmacy schools, like foreign 
medical school graduates, face additional barriers to achieving 
U.S. licensure. Difficulties with language, knowledge of specific 
U.S. pharmacopoeia, limited transfer of educational credits, 
and other obstacles reduce opportunities for foreign-trained 
graduates to enter the workforce. 

Changes in Workforce Participation The results of the 
2009 National Pharmacist Workforce Survey suggest that 
the proportion of licensed pharmacists actively practicing 
is increasing as a result of the economic downturn in recent 
years. As the recession negatively impacted other business 
sectors, pharmacists working in other fields or not working 
may have decided to enter or re-enter the pharmacy workforce. 
It is important to note that although the proportion of 
pharmacists working in the profession is increasing, the Full 
Time Equivalent (FTE) total positions have not increased 
due to rising rates of part-time work among both male and 
female pharmacists. This increasing trend of more pharmacists 
working part-time has been observed since 2000. Employers 
accommodated more flexible work schedules of employees 
(i.e., those who preferred to work only part time) given the high 
demand for pharmacists. But in recent years, the economy has 
also contributed to this downward shift in work hours. Nearly 
one-third of hospitals and chain settings report that they have 
restructured schedules and reduced hours as a result of the 
recession. 

Workforce Demographics The demographics of the 
pharmacy workforce are also changing. In 1970, the proportion 
of pharmacists who were women was less than 13%. Today, 
half of all pharmacists are women. This growth is expected to 
increase as most new graduates are female while the majority 
of pharmacists approaching retirement are male. By 2025, two 
out of three pharmacists are likely to be women. Pharmacists 
are also aging with many expected to retire in the coming 
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years. Female pharmacists tend to work fewer hours than 
their male counterparts of the same age. Older pharmacists 
similarly report fewer work hours. According to HRSA, FTE 
supply (which takes into account projected changes in the 
average hours worked doing patient care activities) is expected 
to grow at a slower rate than active supply. However, this gap 
may be influenced by expanded responsibilities and roles for 
pharmacists, the proliferation of new schools of pharmacy, and 
increased numbers of graduates.

Pharmacy Technicians in the Workplace Certified pharmacy 
technicians assist pharmacists with prescription dispensing 
and other tasks. When paired in required technician/
pharmacist ratios (2:1 in hospital settings, and either 1:1 or 2:1 
in retail settings, depending on the number of pharmacists on 
duty), pharmacists are able to extend their reach and to fulfill 
more of the professional and patient-oriented responsibilities 
for which they are specifically trained. The skill set of 
pharmacy technicians is variable, however, because for many 
years they received only on-the-job training. The establishment 
of formal and comprehensive pharmacy technician training 
programs, and the introduction of a certification examination 
by the Pharmacy Technician Certification Board, are leading 
to an increasingly qualified and competent workforce of 
allied professionals, making this one of the fastest growing 
occupations nationally. Employment of pharmacy technicians 
is expected to increase nationally by approximately 108,300 
or 32% between 2010 and 2020. In California, the number of 
pharmacy technicians registered every year has tripled over the 
past decade, largely driven by the rapid proliferation of private 
for-profit pharmacy technician training programs around the 
state (approximately 80% of these programs are now for-
profit). The number of technicians is projected to increase by 
nearly 9,600 or 33% in California by 2020. 

Automation and Technologic Advances Automated, 
computerized refilling and robotic dispensing systems have 
proved reliable in helping pharmacists with dispensing 
medications and other productivity-enhancing activities but 

varies by setting. The use of electronic prescribing software 
increases the time available to pharmacists for health education, 
drug monitoring, and patient care, and can reduce the incidence 
of medical errors created by illegibly written prescription orders. 
The vast majority of pharmacies use some form of automated 
order and dispensing technology, however, these automated 
environments have not yet been shown to decrease the number 
of pharmacists and work hours needed to oversee prescription 
management and monitoring. New costs, restrictive legislation, 
and greater applicability to large health facilities than to small 
facilities have limited the adoption of automation and technology 
on a widespread basis. 

The growing utilization of pharmacy benefit management by 
insurance companies that require its members to order prescription 
refills by mail is likely to have a significant impact on the pharmacy 
workforce. While mail order filling of prescriptions is still a small 
percentage of pharmacy employment (less than 2%), the Bureau 
of Labor Statistics projects that it will grow to 47% by 2018, much 
faster than the projected growth of pharmacy jobs overall.
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Nationally, there are 129 colleges and schools of pharmacy with 
some formal level of accreditation status from the Accreditation 
Council for Pharmacy Education (ACPE). Among these, 124 
colleges and schools are accredited professional degree programs 
(full or candidate status), with five schools having pre-candidate 
status. Of these, 66 are offered by private institutions and 63 are 
in publicly-supported universities. In fall 2013, 129 colleges and 
schools will offer the PharmD degree as a first professional degree;  
and 71 will offer other graduate programs in the pharmaceutical 
sciences (e.g., Masters and/or Ph.D. degrees).

The professional pharmacy curriculum is designed to produce 
pharmacists who have the abilities and skills to provide drug 
information, education, and pharmaceutical care to patients; 
manage the pharmacy and its medication distribution and control 
systems; and promote public health. Required coursework for 
all pharmacy students includes pharmaceutical chemistry; 
pharmaceutics (drug dosage forms, delivery, and disposition in 
the human body); pharmacology; therapeutics (the clinical use 
of drugs and dietary supplements in patients); drug information 
and analysis; pharmacy administration (including pharmacy 
law, bioethics, health systems, pharmacoeconomics, medical 
informatics); clinical skills (physical assessment, patient 
counseling, drug therapy monitoring for appropriate selection, 
dose, effect, interactions, use); and clinical pharmacy practice in 
pharmacies, industry, health maintenance organizations, hospital 
wards, and ambulatory care clinics.

Rapid Growth in Educational Programs

The number of U.S. pharmacy professional schools has 
increased substantially over the past decade, with much of this 
growth occurring in recent years. Prior to 1987, for example, 
there were 72 U.S. pharmacy schools. This number and the 
total U.S. pharmacy student enrollment had been relatively 
constant for many years. Since 1995, however, there has been 
unprecedented growth in total U.S. pharmacy enrollment. 
This growth has been a result of both expansion of existing 
programs, and the establishment of new schools – including 
satellite pharmacy programs offered at new locations (i.e., at 

parent institutions that had not previously offered pharmacy 
education). Since 2005 alone, the number of accredited 
pharmacy schools has grown from a total of 87 to 129 (a 
48% increase), with most of this growth occurring at private 
institutions. The establishment of “new schools” is occurring 
in parent institutions that differ substantially from those of 
schools in operation before 1995. The “older schools” are more 
likely to be affiliated with health care institutions, located in 
research institutions (i.e., Carnegie Foundation Classification, 
Category I – Research/Doctoral Universities) with a research 
mission, and more likely to be engaged in interprofessional 
education. This rapid expansion over a relatively short time 
period has raised concerns within the profession about the 
ability of schools to recruit and retain faculty, the availability of 
suitable clinical training sites, and the potential to compromise 
the quality of pharmacy school graduates. A May 2012 American 
Public Media news story highlighted the difficulty some 
pharmacy school students are having finding employment given 
the increased number of new graduates in the marketplace. 

Application and Enrollment Trends 

The expansion of existing programs and the opening of 
new schools have corresponded to increases in student 
applications and total enrollment. The number of applications 
for admission to accredited U.S. schools of pharmacy rose 
for more than ten consecutive years. In 2009-10, 111,744 
applications were submitted to first professional degree 
programs, up from 23,530 in the 1998-99 academic year (an 
increase of more than 300%). Institutions reported an average 
applicant to enrollment rate of 7.0: 1 for admission in fall 
2011. First professional degree enrollment ranged from 53 to 
1,961 students per college or school in fall 2011. In fall 2011, 
professional degree enrollments in the U.S. totaled 58,915, a 
70 % increase from the 34,481 students enrolled in fall 2000.

Pharmacy Education in California

In California, two UC (public) campuses and six private 
universities offer pharmacy degree programs. In 2010, 

iii. pharmacy education
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approximately 3,600 students were enrolled at UC San 
Francisco, UC San Diego, Loma Linda University, Western 
University of the Health Sciences (WUHS), University of 
Southern California, University of the Pacific, Touro University, 
and California Northstate University. In 2011, the number of 
graduates from California schools ranged from 0 students at 
California Northstate University (inaugural class graduated 
in 2012), to a high of 210 at the University of the Pacific (see 
Appendix B) with California programs graduating a total of 
849 pharmacists that year. With the continued ramp up of 
enrollments in California’s two newest pharmacy schools (Touro 
University and California Northstate University), California 
will contribute an increasing number of new graduates to the 
pharmacy workforce in future years. A 2011 press account 
further suggests that there may be up to eight additional 
educational institutions in California with plans to open 
pharmacy schools within the next few years. 
These include programs in the Central Valley, the Inland 
Empire, and Southern California. 

Reflecting national trends, the number of qualified applicants 
to California’s pharmacy programs exceeds the number of 
available positions (Table 1). Although increases in educational 
opportunities have occurred over the past several years, the 
number of applicants for all programs continues to be substantial.

By contrast to increasing national enrollment trends, and 
despite increasing numbers of highly qualified applicants to 
UC programs, total enrollment at UCSF between 2008 and 
2010 remained steady, ranging from 486 to 490 students 
across all years of the educational program (or approximately 
122 graduates annually). UCSD’s program in that same time 

period enrolled approximately 238 students (or roughly 60 
graduates per year). In both UC schools, the majority of 
enrollees are women. In fall 2011, the percentage of students 
from underrepresented minority groups (including Black/
African-Americans, American Indians, Mexican Americans, 
and mainland Puerto Ricans) was less than 15% of all enrolled 
students at UCSF and less than 10% of all enrollees at UCSD. 
Nationally, Black/African Americans, individuals of Hispanic 
or Latino ethnicity, and American Indian/Alaska Natives 
composed approximately 11% of U.S. pharmacy enrollments. 

Although the percentage of UC’s underrepresented minority 
(URM) pharmacy students is comparable to public and 
private comparison institutions, UC is intensifying efforts 
to increase enrollment of URM students in their programs 
through targeted outreach and recruitment efforts. In fact, at 
UCSF the percent of URM students in the Fall 2012 class will 
be greater than 20 percent. Targeted outreach efforts include 
activities such as diverse UC faculty engaging pre-pharmacy 
undergraduate students through panel discussions and events, 
working with the Office of Student Affairs and Admissions to 
conduct outreach opportunities at UC sister campuses and 
California State University Information Days. In addition, 
UC faculty and students participate in programs (such as 
BioBridge/Science Bridge and Doc-4-a Day) for middle and 
high schools with diverse student populations, introducing 
science principles and teaching tools to encourage a pipeline of 
diverse students for pharmacy and the health sciences. 
UCSF’s Doctors Academy/Early Conditional Admissions 
Program for UCSF School of Pharmacy is an example of 
a successful pipeline program that has led middle school 
students in the Central Valley towards careers in pharmacy. 

Table 1. Total Applicants to California PharmD Programs vs. Total First-Year Class in 2009-10

Loma	Linda	
University

UC	San	 
Francisco UC	San	Diego

University 
of	Southern	

California

Western 
University

University  
of	the	Pacific

California 
Northstate

Touro 
University

Applications 1,094 1,607 1,421 1,572 1,759 2,083 1,839 2,543

1st year enrollment 73 121 60 187 123 218 90 107
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Strengths of UC Schools of Pharmacy 

Interdisciplinary educational programs In response to 
scientific advances and expanding professional standards, UC 
pharmacy programs have increased their academic and degree 
offerings and developed new areas of study to address changes 
in pharmacy practice and to meet changing accreditation 
requirements for advanced level pharmacy training. UC’s 
university-based programs are affiliated with highly acclaimed 
academic medical centers which provide students the 
opportunity to interact and learn from other health professions 
students and practitioners.

• At UCSF, major changes began in the early 1970s with
required fourth year clerkships (inpatient and outpatient) 
designed to prepare students for the expanded role of 
the pharmacist as a member of the clinical care team. 
Students combine required and elective courses 
(e.g., chemotherapy and clinical oncology, pediatric 
and women’s health issues, and clinical toxicology) 
and complete initial and advanced pharmacy practice 
experiences, involving applied learning in acute, 
ambulatory, long-term care, and community care settings 
longside physicians and nurses.

• The UCSF School of Pharmacy professional curriculum 
allows students to emphasize one of three areas: 
pharmaceutical care, health services and policy 
research, or pharmaceutical sciences. UCSF has also 
launched joint degree programs (PharmD/MPH, 
PharmD/PhD, PharmD/MSCR) and new graduate 
offerings in interdisciplinary fields such as chemistry 
and chemical biology, pharmaceutical sciences and 
pharmacogenomics; and biological and medical 
informatics by initiating and establishing collaborations 
with research colleagues beyond the UC community (e.g., 
California Poison Control System, Center for Self Care, 
Drug Product Services Laboratory, Drug Studies Unit, 
Drug Research Unit, Center for Chemical Screening and 
Diversity, California Institute for Quantitative Biomedical 
Research). The UCSF School of Pharmacy Drug Product 

Services Laboratory provides specially compounded 
veterinary products to veterinary pharmacists and 
veterinarians at the UC Davis Medical Center.

• At the newer UCSD Skaggs School of Pharmacy & 
Pharmaceutical Sciences, which matriculated its 
inaugural class in fall 2002, pharmacy students take 
the basic biomedical sciences courses with UCSD 
medical students and thus develop a common fund of 
knowledge in several preclinical science subjects during 
their first and second years. Following a year of distinct 
coursework and training specific to each profession, 
pharmacy and medical students return to share common 
clinical experiences at UCSD hospitals and clinics 
during their advanced pharmacy practice experiences 
and clinical service rotations, respectively. 

• UCSD also offers a PharmD/PhD program, and 
recently launched a Seven-Year BS Chemistry/Doctor 
of Pharmacy Program for students that entered UCSD 
as “normal” freshmen in Fall 2010. There have also 
been discussions regarding offering a PharmD/MBA 
dual degree with UCSD’s Rady School of Management. 
UCSD currently offers a multidisciplinary course that 
relates to preparation for careers in industry (Drug 
Discovery, Development & Commercialization) that 
involves students from the pharmacy school, UCSD’s 
medical school, business school, graduate school 
(biomedical sciences program), and UC Irvine’s law school.

Preparation of future pharmacy faculty UC’s advanced-level 
training – including residency and fellowship programs – are 
critical for ensuring an adequate supply of future pharmacy 
faculty in California and nationally. Advanced training among 
the faculty is regarded as both desirable and valuable for 
maintaining high educational and professional standards. Both 
UC Schools of Pharmacy offer accredited residency training 
programs (see section that follows entitled “Residency and 
fellowship training opportunities.”). 
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Advanced-level clinical training for practicing pharmacists 
UC’s accredited pharmacy residency and fellowship training 
programs yield qualified graduates who fill critical roles in the 
pharmacy workforce. Completion of a residency program is a 
requirement for inpatient pharmacy practice at UC and other 
academic health centers, and is a preferred qualification for 
pharmacists holding leadership positions at UC.

Professional preparation of industry leaders and 
researchers UC’s broad-based curriculum and advanced 
degree offerings prepare future leaders in both clinical 
practice and investigational research. By opening the UCSD 
Skaggs School of Pharmacy, UC demonstrated its ongoing 
commitment to preparing highly qualified students to enter 
the pharmacy workforce and to maintain a comprehensive 
educational program in southern California’s growing 
biotechnology and pharmaceutical research sector.

Innovative Pharmaceutical Sciences Research Research 
is a central element of UC’s tripartite mission. UC School of 
Pharmacy faculty members improve the lives of people by 
conducting cutting edge research in the discovery of drug 
targets and therapeutic agents for translation into the clinical 
setting for prevention, diagnosis, and treatment of human 
disease. UC provides a unique environment in which leading 
scholars expand fundamental knowledge, discover new 
approaches to improving health care quality and outcomes, 
thereby making substantial economic and social contributions. 
Collaboration and partnerships occur with colleagues across 
UC, nationwide and worldwide. 

Ongoing Challenges for UC Pharmacy Programs

Required resources for accredited PharmD training 
programs The allocation of funding for UC’s pharmacy 
educational and advanced-level training opportunities has 
not kept pace with the increasing requirements of pharmacy 
education. In 1970, support for faculty instruction was calculated 
at a ratio deemed sufficient to ensure the quality of the training 
offered at UCSF. Forty years later, the same level of funding 

does not provide the resources needed to support a dramatically 
changed educational paradigm that requires small group, 
problem-based learning and mentoring, and clinical training, 
nor does it recognize the needs of a high-caliber graduate 
program. UC faculty must stretch to meet the demands of the 
field’s widened scope of practice, broadened training and 
licensure requirements, and resulting changes in the pharmacy 
curriculum. UC’s newest school of pharmacy at its San Diego 
campus first matriculated students a decade ago (in 2002). 
With its beginning and growth occurring during a time of 
budget constraints for the University, state funding to UCSD 
for student instructional support differed from allocations 
for UC’s first pharmacy school. Current budget constraints, 
together with increasing accreditation requirements and the 
limited ability to cross-subsidize, continue to pose challenges 
for pharmacy education and research programs at UCSD and 
UCSF. 

Contributions of Voluntary Clinical Faculty The UC schools 
of pharmacy rely heavily on volunteer faculty members and 
community sites to meet the experiential educational needs 
of their students. Faculty volunteers serve as preceptors 
to students, mentoring and supervising them in ACPE 
accreditation required “introductory pharmacy practice 
experiences” (IPPEs) and “advanced pharmacy practice 
experiences” (APPEs). Volunteer faculty are provided a UC 
non-salaried faculty title requiring a minimum number of 
teaching hours per year. UCSF requires initial training for 
all “Without Salary” (WOS) faculty, as well as ongoing, 
intermittent continuing education. In 2011-12, UCSF and 
UCSD had more than 900 WOS faculty (as compared to 
approximately 150 salaried faculty), the majority of whom are 
supported via outside grants and contracts. The generosity of 
these volunteer faculty is vital to the education and training of 
current students. 

Historically, UC has relied on goodwill and the value seen by 
pharmacists who have an affiliation with UC through their 
work as clinical faculty. Increasingly, however, there is interest 
expressed by preceptors and host institutions in monetary 
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compensation for their time, thereby creating additional 
financial strain for the UC schools. With hundreds of WOS 
faculty, UC schools will need to consider new ways to ensure 
consistency in teaching and improve recognition of volunteers 
for their service. 

Clinical training sites As new schools open and classes 
increase in size, the availability of suitable clinical training 
sites has become more limited. As a result of the economic 
downturn and increased competition from California’s other 
schools of pharmacy for instructors/teaching sites, current UC 
volunteer faculty report having less time to supervise students. 
Clinical sites are also interested in the support of paid faculty to 
oversee the students and the experiential program, and in some 
situations to provide per capita student support. Some community 
based hospitals and clinics have refused to provide UCSD access 
to training sites without such compensation. In select situations, 
UCSD and UCSF have provided joint resident support. The 
ACPE’s Professional Degree Program Standards 2007 
presented new requirements that IPPEs must be at least 5% 
of the curriculum or a minimum of 300 hours. This has added 
an additional academic requirement to UC programs, and 
increased the need for adequate numbers of quality training 
sites and preceptors for students. 

Student costs and indebtedness In parallel with recent 
growth of new pharmacy schools is the substantial upward 
trend of increased cost of attendance for pharmacy students, 
including those enrolled in public institutions. Between fall 
2004 and fall 2011, the national average for first year tuition 
and mandatory fees for a state resident in a public pharmacy 
school increased from $10,297 per year to $18,712 per year (an 
82% increase in eight years). Total costs to pharmacy students 
at UCSF and UCSD significantly exceed the national public 
school average, with fall 2011 tuition and fees totaling more 
than $30,000 for California residents ($32,217 and $31,665, 
respectively). This represents a more than 80% increase in 
costs for California students since 2004-05. Cost to attend a 
California private pharmacy school ranged from $39,625 to 
$45,400 in fall 2011. A 2011 study that surveyed pharmacists 

concluded that student loan indebtedness has been increasing 
over time, especially for minority pharmacy students – who 
incurred debt at a significantly higher level and in higher 
proportion by comparison to white respondents. As part of 
the same study, the graduate’s level of indebtedness was 
self-reported as being associated with his or her initial choice 
of practice setting, with those graduating with higher debt 
more likely to choose employment at higher-paying chain 
pharmacies as compared to independent pharmacies. 

Residency and fellowship training opportunities The 
number of advanced-level pharmacy training opportunities in 
California is not considered adequate for meeting employment 
needs or sufficient for accommodating the number of 
qualified applicants. According to the American Society of 
Health- System Pharmacists (ASHP), which accredits the 
nation’s residency programs, applications to U.S. pharmacy 
residency programs have outnumbered available positions 
for the last eight years (2003 – 2010), with the number of 
“unmatched” applicants doubling between 2007 to 2010 (from 
557 to 1,114). A higher percent of UC pharmacy graduates 
pursue residencies and fellowships than the national average 
of graduates (~15-16%). At UCSF, nearly 50% of pharmacy 
graduates choose to pursue postgraduate training, and at 
UCSD, approximately 60% of graduates pursue specialty 
training through residencies and fellowships. The high number 
of successfully matched candidates reflects the strength of 
UC pharmacy education programs, competitiveness of its 
students and contribution to health care systems. During the 
2011-12 academic year, however, the UCSF School of Pharmacy 
was able to accommodate only 26 pharmacy residents (16 
first-year positions for Pharmacy Practice and 10 second-
year specialty residents), and UCSD  School of Pharmacy had 
enrolled 29 residents (18 first-year positions and 11 second-year 
specialty residents). In addition, there are accredited residency 
programs offered at three UC campuses with medical centers 
(Davis, Irvine, and Los Angeles). However, fewer residents are 
trained in these hospital-based programs (approximately 19 
total residents at three UC campuses in 2011-12). 
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The American College of Clinical Pharmacy’s (ACCP) vision 
for the future of the pharmacy profession includes a statement 
that “formal postgraduate training will become mandatory 
before one can enter practice.” If such a mandate occurs in 
the profession, then a significant number of new residency 
training programs will be needed. In 2010, 11,487 PharmD 
degrees were conferred, and approximately 2,600 PGY1 and 2 
positions were available nationwide. The gap between supply 
and demand is thus substantial. With additional new schools of 
pharmacy planned, and ramping up to ‘steady state’ enrollment 
in the coming years, there will be still greater numbers of 
PharmD graduates in the future. In 2011, ASHP convened a 
Pharmacy Residency Capacity Stakeholders conference in 
Washington, DC, to work with their partner organizations 
on recommendations to accelerate the rate of expansion of 
residency programs to meet the needs of the public and the 
profession. 

Faculty training, recruitment, and retention Without an 
adequate supply of faculty to support the courses, programs, 
and research endeavors that are central elements of pharmacy 
education and pharmaceutical science, programs training 

practicing pharmacists, researchers, and industry leaders will 
be limited in their capacity to meet changing demands. With 
substantial numbers of new schools and enrollment growth 
in the profession, the need for qualified faculty has increased 
and exacerbated existing shortages. UCSF, for example, 
faces an acute problem, in part, due to the large numbers of 
faculty members who will be retiring over the next decade. 
Recruitment challenges include the high cost of living where 
UC’s schools of pharmacy are located (San Francisco Bay 
Area and La Jolla), as well as competition due to substantially 
higher salaries in the private sector. Effective recruitment 
strategies (including the ability to offer competitive start-up 
packages) and expansion of residency and fellowship training 
opportunities will help draw future faculty to UC schools. 
Promoting faculty development and analyzing resource 
requirements for education and research will be essential for 
both planning and for successful recruitment and retention of 
future faculty. 
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(1) California’s demand for pharmacists is beginning 
to fall in balance with the state’s growing supply 
of pharmacists. Because growth of the pharmacy 
workforce had not kept pace with the demand for services, 
a nationwide pharmacist shortage developed in the late 
1990s. Since then, several factors have had a significant 
impact on the pharmacy workforce, particularly the 
rapid growth of new pharmacy schools and enrollment 
expansion in California and nationwide. Additional 
factors contributing to the increasing supply of the state’s 
pharmacists include changes in workforce participation, 
revised standards for licensure, the economy, changing 
demographics of the pharmacist workforce, automated 
dispensing and refilling systems, mail order filling of 
prescriptions, and the complementary workplace role 
of pharmacy technicians. National and state trends 
suggest that the supply of pharmacists is growing faster 
than previously projected. However, population growth, 
the aging of the population, changing demographics, 
and the expanding role of pharmacists will continue to 
drive the demand for more pharmacists throughout the 
state. Implementation of the ACA will heighten existing 
workforce challenges and will drive changes in delivery 
systems and development of new models of care, with 
pharmacists taking on increased responsibilities for 
chronic disease management, medication therapy 
management (MTM), clinical and translational research, 
and other activities. These variables – including those 
driving increases in demand through health reform, as 
well as those increasing supply through recent expansion 
of educational programs – contribute to the difficulty in 
accurately predicting future pharmacy workforce needs. 

(2) Significant growth in pharmacy educational 
opportunities has occurred throughout California, 
with the majority of enrollment increases at private 
institutions. Largely in response to a documented workforce 
shortage of pharmacists, many educational institutions 
across the country responded by both creating new schools 
and expanding existing enrollments. Since 2002, four new 
schools of pharmacy have opened in California, doubling 
the number of programs in the state from four to eight. The 
addition of Loma Linda University, University of California, 
San Diego, Touro University and California Northstate 
University resulted in a combined increase of 330 first-
year positions by 2009-10, or nearly 34% of the number of 
positions in the state. Three of these four new programs are 
at private institutions. A 2011 press account suggests that 
there may be up to eight additional educational institutions 
in California with plans to open pharmacy schools within the 
next few years. These include programs in the Central Valley, 
the Inland Empire, and Southern California. 

(3) California faces a shortage of well-qualified faculty 
to train future pharmacists. An adequate supply of 
well-trained faculty is essential for meeting pharmacy 
workforce needs and maintaining high standards in 
education and practice. Faculty recruitment and retention 
is one of the top challenges for schools of pharmacy. UC 
needs to retain current faculty and increase future faculty 
hires at UCSF and UCSD when expected retirements 
occur in the coming decade. The recruitment of pharmacy 
faculty has become increasingly difficult. Salaries 
offered in the private sector are typically higher, making 
recruitment more difficult, particularly as state funding 
for public higher education is reduced. Faculty members 
moving to another school of pharmacy is also a concern 
given increased competition from new programs in the 
country (with possibly higher paying positions and the 
opportunity to build new programs).

iv. summary of findings
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(4) The pharmacy workforce shortages in underserved 
communities disproportionately affect the quality 
of care delivered to vulnerable populations and 
rural areas of California. The shortfall of well-trained 
pharmacists is acute in rural and some urban areas of 
the state. The historically high rate of uninsurance/
underinsurance in California and the increasing use 
and cost of pharmaceuticals continue to outpace the 
state’s safety net pharmacy workforce. Establishing early 
outreach programs and educational links to clinics and 
practices in underserved areas would expand clinical 
training opportunities, improve health care delivery 
locally, and offer opportunities to recruit prospective 
students from medically underserved communities 
who may be more likely to return and practice in those 
communities. 
 

(5) Disparities in health status, changing demographics, 
and the role of pharmacists in health care delivery 
require increased diversity and cultural competency 
of the workforce. As the cultural and ethnic diversity of 
the population increases, pharmacists must add cultural 
competence to their skill set in order to effectively deliver 
high-quality health care. For California’s diverse patient 
populations, professional counseling and communication 
by pharmacists with both pharmaceutical expertise 
and cultural and linguistic competency contributes 
substantially to patient satisfaction and the quality of care 
provided. 

(6) There is a substantial mismatch between the 
number of residency training positions available and 
student interest. An increasing number of pharmacy 
school graduates are interested in pursuing advanced-level 
training for a variety of reasons, including the desire to 
gain additional knowledge, experience and specialized 
training, interest in faculty careers, desire to secure better 
employment opportunities/enhanced marketability, 
and the recognition of new and challenging roles for 
pharmacists which continue to evolve. Although the 
number of residencies and residency positions continues 
to grow, the number of graduates seeking a residency 
position is greatly outpacing the growth of new residency 
programs. Applications to accredited programs have 
outnumbered available positions in the past eight years. 
UC graduates pursue residencies at a higher percentage 
(50-60%) as compared to the national average of PharmD 
graduates (14-16%). Currently, UC pharmacy schools 
and health systems have a modest number of residency 
positions available (fewer than 100 systemwide). The 
AACP’s vision for the future of the pharmacy profession 
includes a statement that “formal postgraduate training 
will become mandatory before one can enter practice.” If 
such a mandate occurs in the profession, then a significant 
number of new residency training programs will be 
needed. In 2010, 11,487 PharmD degrees were conferred, 
and approximately 2,600 PGY1 and 2 positions were 
available in the United States. With additional new schools 
of pharmacy planned, and others continuing to “ramp up” 
to steady state enrollment in the coming years, there will 
likely be more graduates interested in residency training in 
the future.
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In the face of increasing demands created by California’s 
growing and aging population and changing roles across 
pharmacy practice, the UC Health Sciences Committee offers 
the following recommendations: 

(1) UC should prepare for health reform by identifying 
and implementing best practices and by harnessing 
the intellectual capacity of UC health sciences 
faculty, researchers and institutional leaders by:

• Developing new models of health care delivery that 
improve quality and utilize health providers in a more 
cost efficient manner (e.g., multi-disciplinary, patient-
centered, team-based care and training); 

• Evaluating innovations in care delivery and 
reimbursement by pursuing and participating 
in federally sponsored demonstration projects 
authorized under the new law; and

• Sharing and disseminating innovations in health 
sciences education and clinical care that will 
transform California’s health care system and improve 
health outcomes through systemwide initiatives such 
as those offered by the UC Center for Health Quality 
and Innovation.

(2) UC should pursue efforts to increase residency 
training opportunities contingent upon the 
identification of appropriate resources to 
support such growth. From the standpoints of 
both educational demand and workforce need, a 
meaningful change could occur by:

• Increasing the number of first-year residency 
training and fellowship opportunities by 50% (i.e., 
approximately 30 total new UC positions). Growth of 
UC postgraduate training opportunities will increase 
access to advanced training for UCSF and UCSD 
graduates and provide a resource for training future 
faculty and 

• Examining opportunities for development of new 
joint training programs with UCSF and UCSD, and/or 
creation of new joint pharmacy programs with other 
UC health professions campuses.

(3) UC should expand efforts to increase the diversity and 
cultural competency of its faculty and students by:

• Reviewing and adopting best practices in outreach, 
recruitment, and education. For example, programs 
such as the Latino Center for Medical Education and 
Research in Fresno and the UC Programs in Medical 
Education (PRIME) initiative offer models that could 
be adapted and considered for pharmacy education 
and

• Promoting efforts to develop skills relevant to 
multiculturalism, cultural competence, and 
professionalism.

(4) UC should support efforts to address current and 
future needs for faculty by:

• Supporting underrepresented pharmacy students 
in graduate studies and other activities to build the 
faculty pipeline of pharmacy students to enhance 
their preparation for future faculty careers (e.g., UC 
Diversity Pipeline Initiative); 

• Implementing effective recruitment and professional 
development strategies to recruit and retain 
outstanding faculty (e.g., National Institutes of 
Health’s T35 research program); 

• Identifying opportunities for collaboration and 
resource sharing among training programs and public 
and non-profit institutions (e.g., by expanding satellite 
training sites and increasing outreach efforts);  

• Developing a “toolkit” for Without Salary (WOS) 
faculty to more clearly and consistently convey 
expectations for student training; and 

v. recommendations



an era of growth and change: a closer look at pharmacy education and practice   february 2014 21

• Identify additional opportunities to recognize 
and value the contributions of WOS faculty to the 
education of UC pharmacy students.

(5) UC should continue to support a research-intensive 
and clinically active faculty base by: 

• Encouraging UC faculty to not only carry out teaching 
responsibilities, but also to pursue scholarly activity, 
including development of innovative programs that 
enhance drug discovery and development, improve 
therapeutic outcomes, and expand the role of the 
practicing pharmacist as a therapeutic consultant in 
the health care team and 

• Recognizing and supporting faculty contributions to 
these important programs that frequently serve as an 
economic stimulus and resource for pharmaceutical 
sciences and biotechnology in California. 

(6) UC should contribute to increasing the number of 
pharmacists practicing in underserved areas by:

• Recruiting students from underserved communities 
throughout the state and supporting efforts to improve 
preclinical and health sciences education in these 
settings and

• Developing new clinical training programs at sites in 
medically underserved areas such as California’s San 
Joaquin Valley and Inland Empire.



22 an era of growth and change: a closer look at pharmacy education and practice   february 2014

vi. acknowledgements

The University of California Office of the President’s Divi-
sion of Health Sciences regularly convenes meetings and 
discussions with the leadership of the UC health professions 
community, including the deans and faculty of UC’s seven-
teen health professional schools. In view of recent trends in 
health professions education – including the recent estab-
lishment of new schools and enrollment growth in many 
existing programs – and in light of projected increasing 
demands for health services as a result of health reform, 
the UC Division of Health Sciences and Services has taken 
a closer look at recent changes that are relevant for many of 
California’s health professions programs. A previous UC re-
port entitled“A New Era of Growth: A Closer Look at Recent 
Trends in Health Professions Education”was issued in May 
2013 and is accessible at: http://health.universityofcalifornia.
edu/2013/05/30/health-professions-education-growing-in-new-direc-
tions-uc-report-finds.

This report builds on that work with a focus on trends 
relevant for California’s pharmacy education programs and 
practice in this state. Preparation of this report would not 
have been possible without the “enduring commitment 
and thoughtful guidance” provided by UC Associate Vice 
President for Health Sciences, Dr. Cathryn Nation. Special 
appreciation and gratitude are also expressed to Dena 
Bullard, coordinator for academic programs and special 

initiatives, and Lydia Yu, coordinator for health sciences 
policy and legislation, for their tireless efforts and attention 
to detail in researching facts, gathering information and in 
significantly contributing to the writing and completion of 
this report. Valuable administrative support was provided 
by Ivy Williams, whose help in coordinating a variety tasks 
necessary to complete this report was both helpful and 
appreciated. We would also like to thank Lucinda Maine, 
Executive Vice President and CEO, American Association 
of Colleges of Pharmacy; Michael Maddux, Executive 
Director, American Colleges of Clinical Pharmacy; and 
Katherine Knapp, Dean and Professor, Touro University 
California College of Pharmacy for sharing information, 
data, and their perspectives. These contributions were 
valuable in helping us understand both profession-specific 
and workforce policy issues as they relate to  pharmacy 
education and training.  pharmacy education and training. 
Thoughtful review and guidance were also provided by 
Senior Vice President for Health Sciences and Services, Dr. 
John Stobo, and by members of the system-wide Health 
Sciences Committee, convened by Associate Vice President 
Nation. We are also grateful for the additional time, effort 
and access to profession-specific data was provided by the 
UCSD School of Pharmacy dean, Dr. Palmer Taylor; UCSF 
School of Pharmacy dean, Dr. Joseph Guglielmo; and Dr. 
Mary Anne Koda-Kimble, dean emeritus of UCSF’s School 

http://health.universityofcalifornia.edu/2013/05/30/health-professions-education-growing-in-new-directions-uc-report-finds
http://health.universityofcalifornia.edu/2013/05/30/health-professions-education-growing-in-new-directions-uc-report-finds
http://health.universityofcalifornia.edu/2013/05/30/health-professions-education-growing-in-new-directions-uc-report-finds


an era of growth and change: a closer look at pharmacy education and practice   february 2014 23

Pharmacist	Demand	Levels	for	the	Five	States	with	the	Highest	Demand	Levels	in	the	United	States,	March	2012

State Census 2010 Population
Pharmacist Demand on a Scale of 1-5

(See Demand Category Interpretation below)

March 2012 March 2007

New Mexico 2,059,179 3.8 4.0

Texas 25,145,561 3.75 4.14

Kansas 2,853,118 3.71 4.25

Missouri 5,988,927 3.67 4.4

California 37,253,956 3.58 4.54

vii. appendix a 

Aggregate Demand Index – Pharmacy Manpower Project, March 2012

*Source: Pharmacy Manpower Project, 2012

NOTE: The five states with “highest demand” are those evolving from “moderate demand”  to “demand in balance 
with supply.”

Demand categories 
5 = High demand: difficult to fill open positions
4 = Moderate demand: some difficulty filling open positions
3 = Demand in balance with supply
2 = Demand is less than the pharmacist supply available
1 = Demand is much less than the pharmacist supply available 
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