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Abstract

With major medical organizations
predicting a national shortage of
physicians in coming years, a number of
institutional models are being considered
to increase the numbers of medical
students. At a time when the cost of
building new medical schools is
extremely expensive, many medical
schools are considering alternative
methods for expansion. One method is
regional expansion. The University of
Washington School of Medicine
(UWSOM) has used regional expansion
to extend medical education across five
states without the need to build new
medical schools or campuses. The

WWAMI program (the acronym for
Washington, Wyoming, Alaska,
Montana, Idaho), which was developed
in the early 1970s, uses existing state
universities in five states for firsi-year
education, the Seattle campus for
second-year education, and clinical sites
across all five states for clinical
education. Advantages of regional
expansion include increasing enrollment
in a cost-effective fashian, increasing
clinicat training opportunities, responding
1o health care needs of surrounding
regions and underserved papulations,
and providing new opportunities for
community-based physicians to enhance

their practice satisiaction. Challenges
include finding basic-science faculty at
regional sites with backgrounds
appropriate to medical students,
achieving educational equivalence across
sites, and initiating new research
programs. UWSOM's successful long-
term regional development, recent
expansion to Wyaming in 1997, and
current consideration of adding a first-
year site in Spokane, Washington,
indicate that regional expansion is a
viable option for expanding medical
education.
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Physician workforee predictions have
influenced the expansion and contraction
of the number and the capacities of
medical schools throughout the history of
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U.S. medical education. Recently,
influential medical organizations have
called for a 15% increase in medical
school enrollment by 2015,-2 and some
discussions call for a 3096 increase.?

Strategies to address anticipated
workforce shortages in the early 21st
century included expanding medical
school enrollment and graduate medical
education (GME) positions, as well as
increasing the number of medical schools
and residency programs, especially in
underserved areas.?

Pederal policies and subsidies fueled the
expansion of medical school growth in
the 1960s and 1970s, Such subsidies are
not being scen in the current period, so
the costs of expansion will be a major
problem. In efforts to be cost-effective,
medical schools have developed
alternative models for expansion, such as
regional campuses, collaborative
arrangements, and incorporation of
cormmunity-based faculty into teaching
roles.

In this article, we review past medical
school expansions and key models io
address projected shortages. In particular,
we describe how the University of
Washington School of Medicine
{UWSOM) uses a regional model, the
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WWAMI (the acronym for Washington,
Wyoming, Montana, Alaska, Montana,
Idaho) program to provide medical
education for a five-state area without
construction of new medical schools.

Historical Fluctuations in
Numbers and Enrollments of
Medical Schools

Physician workforce predictions have
varied widely over the last 60 years. From
concern about physician shortapes after
World War 11 through the 1970s, {o
predictions of surpluses in subsequent
decades, to current concerns about likely
future shortages, workforce predictions
have influenced expansion and
contraction patterns of existing schools
itnd development of new schools,
Throughout the history of medical
education, the nation has lacked an
optimal number, mix, and geographic
distribution of physicians. The
maldistribution of physicians has affected
rural areas disproportionately, and there
has been a consistent need for primary
care physicians in rural settings for many
decades.

The number of medical schools has also

varied widely (Figure 1). In 1910, there
were 131 U.S. medical schools.5 The
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Figure 1 Number of allopathic medical schools in the United States from 1910 to the present.

Flexner Report, released in that year and
calling for quality over quantity, led to
substantial closures. By 1930, 76 medical
schools remained, and the national
physician-to-popuiation ratio declined.
Before and after World WarII, new
medical schools were built, including
UJWSOM.? Later, demand for physician
education increased, both from
applicants seeldng spots in medical
school and from patients in underserved
regions. In the late 19505, a shortfall of
nearly 40,000 physicians by 1975 was
predicted; recommendations called for
increases in medical-school graduates
from 7,400 per year to 11,000 per year®
Congress responded favorably, providing
federal matching funds for construction
of new facilities for existing schools that
increased their entering class sizes.

Construction of new medical schaols,
coupled with larger enrollments at
existing schools, increased the numbers
of physicians nationally. Medical schools
buile between 1960 and 1980 were
primarily community-based medical
schools, often created to train primary
care physicians.57 By 1980, 125 medical
schools were operating—nearly the
number in existence at the time of the
Flexner Report. Florida State University
Cullege of Medicine, which opened in
2001, has been cited as the first new
allopathic medical school in 20 years.®

Contemporary Calls and Plans for
Increases in Enrollments

Current calls for expanding medical
school enrollments emanate from
physician workforce trend analyses by
influential national organizations,
including the Association of American
Medical Colleges (AAMC), the American
Medical Association {AMA), and the
Council on Graduate Medical Education
(COGME).™ Shortages are predicted for
both primary care physicians and
specialists. National recommendations
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call for development of medical school
and residency positions in or adjacent to
physician shortage/underserved areas, in
undersupplied specialties, and in areas of
rapid growth.!3 A recent report from
COGME calls for a 15% increase in total
enrollment in U.S. medical schools from
their 2002 levels over the nest decade and
an increase in the number of physicians
entering residency training each year
from approximately 24,000 in 2002 to
27,000 in 2015.2 The current level of
activity at medical schools is likely to
yield an increase of 5% to 8% in
additional graduates by 20152

Models for Expansion

Anticipated models for expansion include
increasing existing medical school
enrollment, building new schools, and
adding campuses or regional sites. A 2004
survey of deans at the 125 allopathic
medical schoals demonstrated that 314%
of the 118 responding schools had
tlready expanded or would definitely or
probably expand class size in the next six
years, which would result in a 4%
increase in graduates.’®"" Another 20% of
deans (23 schools) said an increase was
“possible™; 47%h (55 schools) responded
“definitely” or “probably not.”

The 2005 entering class had more than
17,000 students, a 2,146 increase over
2004 figures, indicating that enrollment
increases are under way.'? Twenty-two
allopathic schools expanded class size by
at least 5%; seven of these expanded first-
year enrollment by more than 10%.1
Based on information from deans, the
AAMC concluded that by 2010, the
nation’s allopathic schools are likely to
increase the number of graduates by at
least 4.5% (to 17,278) and by as much as
by 7.394 (to 17,928). Barriers cited to
increasing enrollment included concerns
about high and unrecoupable costs,
especially among public schools
dependent on tight state budgets, not

enough preceptors in ambulatory
settings, and limited labs, study space,
and clinical training sites.

Among 56 medical schools indicating a
“definite” or “probable” enrollment
increase, expansion of existing facilities
was the maost likely method.!* Sixty-six
percent {37 schools) chose new clinical
affiliations as a mechanism to increase
enroltment. Fifty-two percent (29
schools) were considering expansion of
existing campuses to accommodate
enrollment expansion. Nineteen {34%)
considered this a definite option. Sixteen
schools (29¢4) reported a new satellite/
regional campus as an expansion option,
and five (3%) called this aption definite.
Below, we discuss regional expansion as
an option and our own experiences with
that approach.

Regional Expansion: History and
Opportunities

Status of regional expansion

A 2003 AAMC report on regional
campuses cited a number of existing
definitions of regional campuses.'s By the
definition used in the report
{geographically separate and not the
medical school's primary clinical site for
education; has administrative ties to the
dean’s office and not simply a
department tie; and offers at least four
required third-year clerkships), 41
regional campuses were identified at 25
medical schools. Several others were
shited to open in subsequent years.
Twenty-five medical schools (which will
be 27 by the time this article is published)
had at least two campuses: a main
campus and one or more regional clinical
campuses, where third- and fourth-year
medical students are educated. The
report did not cover in detail those with
regional basic-science campuses within
existing state universities.

Six medical schools were cited as having
basic-science branch campuses without
clinical activity: Indiana University
School of Medicine, with eight branch
campuses; David Geffen School of
Medicine at UCLA, with one branch
campus; University of California, San
Francisco, School of Medicine, with one
branch campus; University of Ilinois at
Chicago College of Medicine, with one
branch campus that is also a clinical
branch campus; University of Minnesota
Medical School, with one branch campus;
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and the University of Washington School
of Medicine, with five branch campuses.

Advantages of regional expansion

Branch, or regional, campuses were seen
as increasing enrollment in a cost-
effective fashion, increasing clinical
training opportunities and sites,
especially ambulatory training sites,
expanding graduate medical education
{resulting in the need for more teaching
patients), and responding to health care
needs of surrounding regions and
underserved populations.!

A major detriment to starting a new
medical school is the cost. The 1970
Carnegie Commission on Higher
Education called for 2 50% increase in
the number of first-year medical students
by 1978, and called for nine new
university health-scicnce centers.?? Six of
the nine cities cited as needing new
medical schools opted instead to develop
regional, or branch, campuses. As the
AAMC report notes, this underscores the
difficulties in starting new medical
schools, including high start-up costs,
local and state politics, and refuctance of
existing medical schools to support new
competition.'® The most recent medical
school to be built, at Florida State
University, cost $155.5 million for
facilities and operating revenue.’ The
state annual operational funding at full
roll-out is expected to be $38 million a
yedr,

Models of regional expansion

Although the AAMC report focused on
regional campuses that offer at least four
required third-year clerkships, there are a
number of regional models. The most
common teaches basic sciences at a
central medical school and offers
clerkships at regional centers. Examples
inchude Florida State University Collepe
of Medicine, University of North Dakota
School of Medicine and Health Sciences,
University of South Dakota School of
Medicine, and Michigan State University
College of Human Medicine.

Another model involves offering part or
the entire basic science curriculim
regionally with clerkships both centrally
and regionally. Indiana University has
eight branch campuses for medical
educalion that provide first- and second-
year medical school programs; all
students complete clinical training at the
Indianapolis campus.

The University of Washington's WWAMI
model represents another variation. First-
year basic sciences are offered at the
Seattle campus and five regional
campuses; students attend their home
state campus. For the second year, all
medical students train in Seattle. In the
third and fourth years, clerkship sites are
located in Seattle and throughout the
five-state region; medical students choose
where they complete their rotations. The
section below describes WWAMI in more
detail, including consideration of plans
for further expansion.

WWANH Expansion: Past, Present,
and Future

History of WWAMI and infrastructure

The WWAMI program’s inception,
history, and development have been
described elsewhere in detail.!* Briefly,
the regional program was developed in
the early 1970s as a cost-effective solution
to health provider and health care
shoriages in Northwest states without
medical schools. The program increased
the number of publicly supported
medical school positions in a well-
established, high-quality medical school
(UWSOM) without the major capital
construction associated with building
new medical schools and without adding
significant numbers of new faculty. The
primary care {ocus and significant time
each student spends in his or her home
state increases the likelihood of returning
to practice in one’s home slate, Each
WWAMI state has well-regarded state
universities from which most basic
science faculty can be drawn for teaching
first-year medical students. The different
components of the program are described
belaw.

First-year program. Existing state
universities serve as first-year academic
basic-science sites. These include the
University of Alaska at Anchorage
(Anchorage—10 students trained per
year), Montana State University
(Bozeman—29 students), the University
of Idaho {(Moscow---18 students), and
University of Wyoming (Laramie—14
students). Washington residents spend
their first year at the Seattle campus (100
students) or at Washington State
University-Pullman (20 students), in
which case they study with their
classmates at nearby University of Idaho.
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Second-year program. Students from
each regional frst-year basic science
campus train in Seattle at the UWSOM
campus, receiving intensive contact with
clinically based academic physicians and
physician-scientists in basic-science
classes in the integrated organ-system
structure. All students receive an
intensive introduction to clinical
medicine (4 continuation of a first-year
course at regional campuses) that brings
them to the bedside for one half-day each
weel, working with a faculty mentor and
small group of medical students, '
Faculty mentors maintain contact with
their student groups until graduation.

Community—clinical units. UWSOM
has affilintions with over 3,000 individual
physicians in over 170 active community-
based educational sites throughout the
five states to teach students in the
required and elective clerlsships. Settings
include community clinics, private
practices, and affiliated hospitals.
Students choose a combination of states
and sites for required and elective
clerkships; some spend most of their time
in Seattle, others spend considerable or
most of their time at regional community
sites. Clerkships are hospital-based,
ambulatory-practice based, or a
combination.

Some states have developed “tracks” or
clinical education centers where students
complete most or all of their third-year
clinical education within & single state.
Such tracks are currently offered in Boise,
Spokane, and Anchorage, and will
eventually be offered in Montana.

Expansion to Wyoming

The first addition of 2 new academic site
since the program’s inception was at the
University of Wyoming in Laramie. This
site began in 1997, training 10 students
per year. The regional campus developed
in the context of an existing College of
Health Sciences established in 1984. The
Wyoming legislature has expanded its
support of the program by passing a bill
increasing Wyoming's participation.'s
The bill allows the state to increase its
portion of the WWAMI program to as
many as 16 students by 2007. Clinical
training sites in Wyoming begin in 1998.

The successiul involvement of Wyoming
physicians across multiple clinical sites
resulted from early attention to building
partnerships and formal agreements with
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Figure 2 Results from the 2000 University of Washington WWANMI Faculty Survey. Ratings by
238 facuity throughout the five-state region of the impact of teaching students on various aspects
of dinical practice at regional WWAMI sites. Faculty included those at firstyear sites, clerkships,
and residencies, and clinical preceptars throughout the region. Respondents were asked ta rate
each item on a 1-9 scale with categories ranging from strongly negative to neutral to strongly

positive.

the Wyoming Medical Society and the
University of Wyoming. A Wyoming
physician has been hired to worl as the
clinical coordinator. The visibility of
WWAMI students serving in clinics

and hospitals across Wyoming has
strengthened support from the Wyoming
legislature, and Wyoming views WWAMI
as its medical school.

WWANI Expansion: Interest,
Plans, and Challenges

Expansion in existing regional sites
Periodically, the WWAMI states have
expressed interest in expanding the
number of medical students at their first-
year sites. Discussions on possible
expansion have occurred recently in

‘Wyoming (expansion now under way),
Montana, Idaho, and Alaska.

Current interest in a new first-year site

In 2003, the community in Spokane,
eastern Washington’s largest city, started
a dinlogue with the UWSOM for a new
first-year site there, Initially interested in
1 separately accredited school of
medicine, the community became more
interested over time in joining WWAML
The community identified the goals of
increasing the number of physicians
trained in the Spokane area, thereby
increasing the supply of physicians in the
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state, with particular emphasis on
Spokane and eastern Washington;
responding to the need to train
physicians for underserved rural areas

in Washington; and increasing local
support for biomedical research and,
correspondingly, increasing economic
development and new industry.
LYWSOM’s dean called for a feasibility
study, now completed; on July 21, 2006, a
formal announcement of intent to seek
state funding for this expansion was
released by the University of Washington,
UWSOM, Washington State University,
and legislative leaders, A new site would
initially accommodate an additional 20
students per year.

Challenges associated with initiating a
new site

WWAMI regional administrators have
identified several challenges to consider
when initiating a new regional site:

Creating basic-science programs away
from the medical school site. Preclinical
medical students require faculty with
scholarly backgrounds who can teach
these students the clinical implications
of the basic science subjects they are
learning. Medical students, both
preclinical and clinical, are a different
student population from graduate
students and residents, and appropriate

instructors must be identified. This
sometimes means recruiting outside of
existing faculty.

Financial and physical plant challenges.
Total cosis to initiate and implement a
regional site are not nearly as extensive as
those needed to start a new medical
school, but start-up costs and educational
space still must be considered. In
Spokane, which has a relatively new and
not fully occupied health sciences
campus, capital expenditures are needed
to initiate a willed-body program,
upgrade the gross anatomy lab, provide
microscopy/histology materials, recruit
faculty, and provide funds for six new
faculty, lab leases, equipment, and lab
personnel. Research space must be
identified to recruit basie science faculty.
The program would also expand needs at
the Seattle campus. Start-up and
operating costs involve expansion of
lecture halls, small-group teaching, and
teaching and anatomy spaces to
accommodate second-year Spokane
students. This may or may not be needed
for other medical schools, but the
UWSOM has reached the limit of its
ability to accommodate medical students
in existing facilities.

For expanded clinical education, sites for
an additional 20 students per year must
be identified throughout the five states;
presumably, the majority will be in the
Spokane region. In @n age of increased
productivity demands on clinicians,
finding community-based clinical
teachers to serve as preceptors and
clerkship instructors is challenging. This
strong commitment requires teaching
skills and willingness to undergo faculty
development training.

Research at regional sites. The new
medical schools created in thie 1960s
reported difficulty being accepted by
their traditional counterparts, in part
because of their preoccupation with
educational issues and modest funding of
research.”!3 Many regional clinical
campuses, which focus almost entirely on
clinical teaching with little or no research
enterprise, faced similar challenges. In the
WWAMI states, expectations for research
activities have grown and are an
important part of the program for
regional partners. In 2002, the total
external research funding for WWAMI
faculty ranged from $2.5 million to §14
million per year per site from a variety of
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Figure 3 fesults from the 2005 University of Washington WWAMI Faculty Survey. Ratings by
259 faculty throughout the five-state region of the impact of teaching students an various aspects
of clinical practice at regional WWAMI sites. Faculty included those at first-year sites, clerkships,
and residencies, and clinical preceptors throughout the region. Respondents were asked 1o raie

each item on a 1-5 scale with categaries ranging

fram strongly negative to neutral to strongly

positive, The 2005 survey contained two items, keeping current and computer literacy, that were

not used in the 2000 survey {sse Figure 2).

federal and private sources. As a result of
these successes, conduct of research has
become an expectation among WWAMI
first-year sites, along with the expectation
of related regional econamic
development.

Educational equivalency. A significant
challenge in expanding or establishing a
regional site is ensuring educational
equivalency, mandated by the Liaison
Committee on Medical Education.
UWSOM embraced equivalency upon
inception of the WWAMI program and
has focused on it consistently. The
University of Washington Department of
Medical Education tracks students closely
and helps assure and demonstrate
educational equivalency.™"7 Frequent
meetings and trips by UWS0OM faculty to
first-year and clinical sites, along with
annual retreats, are mechanisms for
training and ensuring equivalency of
approach. Careful evaluation occurs
through common exams across all sites
and at regular grading and curriculum
meetings with clerkship directors and
teachers from all sites.

Challenges and rewards for regional
clinical faculty. Volunteer faculty must
meet their own clinical practice needs
and achieve satisfaction and value from
faculty activities. To that end, UWSOM
conducted surveys of regional clinically-

based volunteer faculty in 2000 and 2005
to assess challenges and satisfaction
associated with clinical teaching.

Community-based clinical faculty
experience both rewards and challenges
(see Figures 2 and 3), Survey responses
from 268 faculty from throughout the
five-state reason in 2000 indicated that
the negative impacts of teaching students
were relatively minimal compared with
the positive impacts. In 2000, the greatest
negative impact was on productivity
(27Y% rated a negative impact), followed
by worllond {26% rated a negative
impact). Income was third; 16% rated the
impact on their incomes of teaching
students as negative. In 2005, 44% of 259
respondents assessed a negative impact of
teaching students on worldoad, 37%
assessed a negative impact on
productivity, and 28% assessed a negative
impact on income.

Across both the 2000 and 2005 surveys,
the greatest positive impact was seen in
achieving professional goals (85% in 2000
and 88% in 2005 rated serving asa
clinica! teacher in the WWAMI program
as having a strong positive impact on
professional goals in their practices). In
2000, other areas in which clinical faculty
assessed a positive impact on their
practices were office operations and staff
(60%), patient care (58%), and colleague
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relations {574%). In 2005, clinical faculty
also assessed positive impact on their
practices in relationships with colleagues
(75%) and keeping current (81%; this
{actor was not assessed in 2000).

Students’ reactions to the regional
program are consistently positive, as
judged by graduating students’ responses
to the open-ended question, “Please
comment on what you perceive to be the
strengths of your medical school,”
tabulated from the AAMC graduation
questionnaire for the years 1995 through
1998 and 2002, The WWAMI program,
with its first-year and clerkship
components considered together,
received the highest number of positive
comments for three of the five years, and
the second most comments for the other
two years. Comments in 19992001 and
2003—2005 were similar to these.

Summing Up

Medical schools will likely expand over
the next 10 years, whether through
expansion of existing schools,
construction of new schools, or
development of regional campuses and
programs, Based on surveys of medical
school deans, it appears likely that all
those models will be utilized.
Construction of schools is an enormous
undertaking that frequently costs over
$100 million; high start-up costs and
extended development time are
inevitable.® However, there may be
compelling reasons in somne settings to
initiate new schools. Expansion in
existing space works well when space,
facilities, teachers, and clinical teaching
sites permit or resources are available for
expansion. Another option is regional
expansion.

The University of Washington School of
Medicine WWAMI program has
expanded medical education into four
surrounding states. Regional expansion
was completed without construction of
new buildings, campuses, or centers. The
program relies on collaborative
relationships with existing state
universities and faculties for preclinical
basic-science education, and on volunteer
regional clinicians for clinical education.
Participating clinicians hold clinical
faculty status and receive the benefits,
training, and requirements
commensurate with that status; they
teach, monitor, and mentor students in
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their practices, whether hospital-based or
practice-based. Several University of
Washington affiliate hospitals located
regionally, such as the Boise Veterans
Administration Hospital in Boise, Idaho,
permit more concentrated basic and
elective clerkship activities in and around
that site.

Key challenges to the regional model also
represent strengths. Those that we have
encountered include (1) meeting the
unique needs of each region; (2} ensuring
educational equivalence; and (3)
maintaining interest in, attention to, and
unity among program participanis across
a diverse geographic spread. While
preserving this unity is a challenge, we
have evidence that, on the whole, cur
volunteer faculty greatly benefit from
their work with WWAML The positive
effects of teaching students on clinical
practice generate loyalty among regional
volunteer faculty, as do the clear signs
that the WWAMI program is having a
positive effect on correcting shortages
and maldistribution of physicians in
these rural states, These elements, in turn,
strengthen the entire WWAMI program.

The WWAMI program was developed 1o
respond to the needs of the surrounding
states, all of which were medically
underserved and none of which had their
own medical schools. Participating states
aimed to have medical students return to
practice in their home states, and this has
been achieved. UWSOM has a high
retention rate for students who ultimately
practice in their home states, Return rates
of students in each of the WWAMT states
have been well above the national
average. State needs change over time, as
evidenced by the Spokane community’s
interest in a new firsi-year WWAMI site.
The nature of those interests may shifi;
one of the Spokane community’s
interests, in addition to increasing the
number of future physicians in their
region, is promoting biomedical research
and related areas as an economic priority
for their region. Thus, considering a new
site in Spokane must strongly consider
this aspect of regional campus
development planning.

A focus on partnership among all
participants is a key factor in the
WWAMI program’s success. Continued
evolution of the program is another
important factor, with careful
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development of new ideas, such as the
WRITE program (which stands for
WWAMI Rural Integrated Training
Experience}, which gives a small number
of students sustained exposure to a rural
community in third year.* This
evolution helps keep the program fresh
and contemporary. The focus and
evolutionary development of an
educational continuum that considers the
needs of undergraduate medical
education, graduate medical education,
continuing education, and recruitment to
health careers in K—12, has helped
maintain strong interest in and awareness
of the relevance of the program to
regional communities.

The Value of Regional
Approaches

The reasons to consider regional
campuses and regional programs are
many. At the top of the list is their cost-
effectiveness, making use of and carefully
building on existing resources to assure a
combination of high quality and low cost.
Given the important challenge of
containing health care costs, efficiency
and cost-effectiveness are imperative.
Building on an existing successful
program has the potential to save money,
spread the strengths and lessons of that
program to new regions, and build
community and cohesion region-wide.
The enthusiasm of the medical students
in the WWAMI program for the
education they receive and the
enthusiasm of the regional WWAMI
faculty for the way the program helps
them stay current and develop and
enhance collegial relationships speaks to
the success of that program and of the
regional education approach it embodies.
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Background

The Center for Health Workforce Studies, in cooperation with graduate medical education program administrators at
teaching hospitals in New York, conducts an annual survey of all physicians completing a residency or fellowship
training program in the state. Since the survey began in 1998, more than 32,000 graduates have participated. In 2010,
the survey had a response rate of 62%. This research brief examines the in-state retention of new physicians; why
some new physicians decide to practice out of state and what recruitment incentives were most important to their
choice of practice location.

Key Findings

. . . Percentage of Residents/Fellows Reporting
In 2010 less than half of new physicians stayed in Confirmed Practice Plans in NY, 1999-2010
New York after completing training. 100%

The percentages in the past few years of newly-trained
physicians reporting plans to begin practice in New Yorl
have been the lowest since the survey began. The in-state
retention of new physicians has gradually declined in
recent years from a high of 54% in 1999 to a low of 44%

B0% |

60% | S54% 5z, 53%
h 2r53/° 49% 49% 49% 48

A% 46% -

in 2010. A one percent decrease in the in-state retention %
of newly-trained physicians means that approximately 25 20%
fewer physicians are practicing in New York after

completing training,. 0% -

1999 2000 2001 2002 2003 2005 2007 2008 2009 2010

New physicians who attended high school in New York and medical school in New York were the most likely to
report plans to practice in New York after completing training.

In 2010, 77% of individuals who went to high school in New York and attended a New York medical school planned
to practice in New York. By contrast, just 54% of those who attended medical school in New York but did not go to
high school in New York reported plans to practice in New York. International medical graduates who were not U.S.
citizens were the least likely to stay in New York (26%).

Percentage of Residents/Fellows Reporting Confirmed Practice Plans in NY by
High School Location, Medical School Location, and Citizenship, 2010

100%

B0%

60% -

40%

20%

0%

NY High School and  Nen-NY High Schoo! Other US Medical Grads NY High School and Other USIMGs Foreign IMGs
NY Medical Grads and NY Medical Grads USIMGs
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Proximity to family was the main reason cited by new Reasons for Leaving New York After Completion of
physicians for planning to practice outside of Residency/Fellowship, 2010

New York. Reasons for Leaving NY RE:::JHS R:.E:Slg
Thirty-one percent of residents and fellows cited ‘Gverall [ack ol 065 - NY.

proximity to family as the main reason for leaving New  |Bs s I desired loc

York after completing training. The next most reported

reasons were better jobs in desired location outside New

York (12%) and better salary offered outside New York
(10%). When physicians were asked to report afl of their
reasons for leaving New York, 53% indicated better
salary offered outside New York, followed by cost of

living in New York {(49%) and more desirable locations

outside New York (49%).

Most Influential Recruitment Incentive Received for Income guarantees were the most influential
Accepting a Job Offer by Practice Location, 2010 recrnitment incentive reported by newly-trained
Stayingin  Leaving physicians in making their decision to accept a
Incentives New York New Y?rk A, practice pﬂSiﬁOﬂ.

sSponsorsh B%E 16

Forty percent of newly-trained physicians indicated that
income guarantees were the most influential recruitment
incentive they received, followed by career development
opportunities (21%). Physicians staying in New York,
however, were 10% more likely than physicians who
were leaving to report that career development

S e Ty opportunities were the most influential factor in their
100% decision to accept a position (27% versus 17%), while
those who were leaving the state were 10% more likely
to report H-1 visa sponsorship (16% versus 6%).

More than one in five new physicians indicated that recruitment incentives were not important at all in their
decision to accept a position.

Twenty-one percent of new physicians indicated that recruitment incentives were not at all important in their decision
to accept a job and another 39% indicated that incentives were only somewhat important. Thirty-nine percent of
newly-trained physicians indicated that recruitment incentives were moderately or very important in their job decision.

Implications

With less than half of new physicians staying in New York after completing training, it is essential to consider the
factors that affect a new physician’s decision to remain in the state to practice. This is particularly important given the
growing concern about the adequacy of the future physician supply in New York and the recognition that New York’s
residents are a primary source of new physicians in the state. Survey results suggested that proximity to family was
key in choosing a practice location. Residents and fellows who went to high school in New York and trained in New
York were also the most likely to stay in New York to practice. Income guarantees and career development
opportunities were the most influential recruitment incentives physicians received, but the majority suggested that
incentives were only somewhat important or not important at all in their final decision to accept a practice position.
Planners and policy makers should take these factors into account when designing programs and policies aimed at the
recruitment and retention of new physicians in New York.
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Highlights

¢ Demand for newly-trained primary care
physicians is increasing and has surpassed
demand for specialists. B0%

0%
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*Higher percentiles indicate greater demand

¢ The in-state retention of newly-trained primary
care physicians is declining.

60%

50%
e Most of the general internal medicine physicians

who remain in New York to practice are not o
working in community-based settings. 30%
20%

Background 10% |
The health care delivery system in New York is 0%

1958 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010

undergoing rapid transformation, driven in part by the
~~Primary Care  -2-Medicine Subspecialties -~ Surgical Subspecialties

state’s Medicaid Redesign Plan and by the anticipated
implementation of federal health reform initiatives. As
more people have access to health insurance, demand for
primary care services and, by association, community-
based primary care physicians is expected to increase 90%
dramatically. It is critical to understand current practice g,
trends among newly-trained primary care physicians in

. . . . . . T0%
order to anticipate future needs in this rapidly changing )

100%

environment. 60% — T =TT

Since 1998, the Center for Health Warkforce Studies, 50% - V-\ T

with support from New York State Department of Health ~ 40%

and in cooperation with graduate medical education 30% \/\ T
T

program administrators at teaching hospitals in New
York, conducts an annual survey of all physicians
completing a residency or fellowship training program in %
the state. This research brief examines practice trends for %
newly-trained primary care physicians wha completed

training in New York.

20%
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~General Internal Medicine  -:+-Other Primary Care Specialties

Key Findings
Overall demand for newly-trained primary care physicians has increased and, at the same time, the

in-state retention of these physicians has declined.

Since 2008, demand for newly-trained primary care physicians has surpassed demand for specialists, while the in-state
retention of these physicians has declined, particularly for general internal medicine physicians (27% decline since
1998).



Fewer New Physicians Choose Community-based Primary Care Page 2

0% The majority of general internal medicine

physicians staying in New York do not plan to
practice in community-based settings.

0%

B0%

70% . . . e
The percent of general internal medicine physicians

a0 reporting plans to enter community-based practices has
0% - trained primary care physicians staying in New York,
% — B = T - - general internal medicine physicians are increasingly
20% ; _— planning to work in hospital inpatient settings. In 2010,
10% e only 37% of general internal medicine physicians

0% staying in New York planned to practice in community-
1998 19499 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 based Settings c()mpared to 84% Ofa“ other pﬁmary
, _

-~Parcent of general IM physicians entering practice in community-based settings care ph}’SiCial‘lS staying in New YOI‘k
-g-Percent of general IM physicians entering practice in hospital inpatient settings

-Parcent of other primary care phys entering practice in comm-based settings

General internists planning to practice in community-based settings expect to remain at their principal
practice longer than those planning to practice in hospital inpatient settings.

Forty-eight percent of newly-trained general internal medicine physicians planning to work in community-based
settings in New York expect to remain at their principal practice for more than 5 years, while only 19% of those
planning to work in hospital inpatient settings expect to stay at their principal practice longer than 5 years.

Discussion

‘While the demand for primary care physicians has
increased in recent years, the in-state retention of primary
care physicians in New York has declined. This is based
especially the case for general internal medicine ==
physicians. Also, fewer general internal medicine
physicians report plans to practice in community-based
practice settings in New York. Instead, over the last
decade, general internal medicine physicians increasingly
report plans to practice in hospital inpatient settings.
Given the anticipated increase in demand for primary care
services due to health care system reforms, it is important
to understand current practice trends among primary care
physicians in order to inform programs and policies
designed to attract these physicians to community-based
primary care positions.

Inpatient

Note I: Community-based practice settings refer to ambulatory care seftings that are accessible to the general public fe.g., not hospital inpatient).
Note 2; The Center's resident exit survey was tot administered in 2004 and 2006. Thus, na data points for those years are shown an the graphs.

Note 3: Demand was measured using a camposite score consisting of multiple indicators that was then converted to a percentile rank. For a conplete description of the demand
measnure, see the report Trends in Demand for New Physicians, 2005-2010 located on the Center's Web site: htip://cinvs.albany.edu

Nate 4 Primary care includes: family medicine, general internal medicine, and general pedintrics. Other primary care includes: family medicine and general pediatrics.
Medicing subspecialties include: cardialogy, critical care medicine, endocrinology and metabolism, gastraenterology, periatrics, hematelogy/ancology, infectious disease,
nephrology, pulmonary disease, and rivewmatology. Surgical subspecialties include: newrosurgery, ophthalmology, orthopedic surgery, otolaryngology, plastic surgery, cardio-
thoracic surgery, and nrology,




Highlights

® Less than half of new physicians stay in
New York after completing training.

& New physicians who attended high school in
New York and medical school in New York are
the most likely to report plans to practice in
New York after completing training,

® “Proximity to family” is the main reason cited

by new physicians who plan to practice outside
of New York.

Key Findings
Less than half of new physicians stay in New York
after completing training.

In the past few years, the percentages of newly trained
physicians reporting plans to practice in New York have
been the lowest since the survey began. The in-state
retention of new physicians has gradually declined from a
high of 54% in 1999 to a low of 44% in 2011. A 1%
decrease in the in-state retention of newly trained
physicians means that approximately 25 fewer physicians
are practicing in New York after completing training.
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Background

The Center for Health Workforce Studies, in cooperation
with graduate medical education program directors at
teaching hospitals in New York, conducts an annual
survey of all physicians completing a residency or
fellowship training program in the state. Since the survey
began in 1998, more than 35,000 graduates have
participated. This research brief examines the in-state
retention of new physicians; why some new physicians
decide to practice out of state, and what recruitment
incentives are most important to their choice of practice
location.
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New physicians who attended high school and
medical school in New York are the most likely

to report plans to practice in New York after
completing training.

In 2011, 79% of individuals who went to high school in
New York and attended a New York medical school
planned to practice in the state. By contrast, just 53% of
those who attended medical school in New York but did
not attend high school in New York reported plans to
practice in New York. International medical graduates
(IMGs) who were not U.S. citizens were the least likely
to stay in New York to practice (25%).
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“Proximity to family” is the main reason cited by
new physicians who plan to practice outside of

New York. All Main
Reasons for Leaving NY Reasons __Reason
Proximlty tofamlly i ARG

Twenty-nine percent of residents and fellows indicated
that proximity to family was the main reason for leaving
New York after completing training. The next most
reported reasons were better salary offered outside
New York (12%) and better jobs in desired location
outside New York (11%). When physicians were asked
to report all reasons for leaving New York, 60%
indicated better salary offered outside New York,
. . . Bette: ouse/part
followed by more desirable locations outside New York oo intended to practice in NY
(56%) and cost of living in New York (50%}). CostofivnginNY = = 00

Better jobs outside NY that meet visa
.,quuirements

Income guarantees are the most influential
recruitment incentive reported by newly trained
physicians in making their decision to accept a

Staying Leaving practice position.
Incentives in New New York Al

Income. guarantees 1 36%.0

Thirty-six percent of newly trained physicians indicated
that income guarantees were the most influential
recruitment incentive they received. Physicians staying
in New York, however, were 15% more likely than
physicians who were leaving to report that career
development opportunities were the most influential
factor in their decision to accept a position (37% versus
22%), while those who were leaving the state were 8%
more likely to report H-1 visa sponsorship as the most
influential incentive (15% versus 7%).

One in five new physicians indicate that recruitment incentives are not important at all in their decision
to accept a position.

Twenty percent of new physicians indicated that recruitment incentives were not at all important in their decision to
accept a job and another 36% indicated that incentives were only somewhat important. Forty-four percent of newly
trained physicians indicated that recruitment incentives were moderately or very important in their job decision.

Conclusion

With less than half of new physicians staying in New York after completing training, it is essential to understand the
factors that influence a new physician’s decision to remain in the state to practice. This is particularly important given
the growing concern about the adequacy of the future physician supply in New York and the recognition that

New York’s residents are a primary source of new physicians in the state. Survey resuits suggested that proximity to
family is key in choosing a practice location. Residents and fellows who went to high school in New York and trained
in New York are also the most likely to stay in New York to practice. Income guaraniees and career development
opportunities are the most influential recruitment incentives physicians received, but the majority indicated that
incentives are only somewhat important or not important at all in their final decision to accept a practice position.
These factors are important for planners and policy makers to understand as they design programs and policies aimed
at physician recruitment and retention.
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There are more than twme as many physmlans per
: 100 000 populanon in ‘urban countles than in rural
-;.countles.

~Physicians practlcmg in rural countles are more likely to_
be male and non-Hispanic Whlte compared to physncnans _

'practlcmg in urban counties.

Physicians in urban countles are much more llkely to
have completed a New York reSIdency program than
phys:cmns in rur‘ll countles. '

: Rll] al physu:lans are more llkely to practlce prlmary care
- compared to urban physmans.

Key Findings

‘There are more than twice as many physicians per 100,000 population in urban counties than in rural
counties. ‘

Background

The vast majority of active patient care
physicians in New York practiced in urban
counties in 2010. Previous research has found
important differences in the demographic,
educational, and practice characteristics of
physicians who practice in urban versus rural
areas. This research brief compares and
contrasts the active physician workforce in
urban and rural counties in the state.' Data for
this research brief were drawn from the Center
for Health Workforce Studies’ New York
physician re-registration survey (2005-2010).

There were 381 active patient care physicians per 100,000 population in urban counties in 2010 (a 7% increase since
2006) and 185 physicians per 100,000 population in rural counties (an 8% increase since 2006). The median patient

care hours per week was lower for physicians practicing in urban counties (38) compared to physicians practicing in
rural counties (44).

Physicians practicing in rural counties are more
likely to be male and non-Hispanic White compared
to physicians practicing in urban counties.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Seventy-six percent of physicians practicing in rural
counties were male and 76% of them were non-Hispanic
White. In contrast, 67% of physicians practicing in urban
counties were male and 68% of them were non-Hispanic
White. The median age for physicians in rural counties
was higher (53) than for physicians in urban counties (51).

Physicians in urban counties are much more likely
to have completed a New York residency program
than physicians in rural counties.

Almost 80% of physicians practicing in urban counties

were trained in New York residency programs Male NY High  NY Medical NY
' a ‘ . . . . White School School Residency
compared to 54% of physicians in rural counties.
BRural =Urban

Non-Hispanic

' Counties with populations of less than 200,000 are considered rural. This definition is based on “Eberts' typology™ and cited in New York
State Public Health Leny: Article 2, Title 2C, Section 233.
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Rural physicians are more likely to practice
primary care compared to urban physicians.

Th.irty-eight p.EI‘CGI'l.t of rural phySigianS repor.ted a 100% E Physicians in Primary Care Practice Only
principal specialty in primary care” and practiced in a 50% :
primary care setting that was accessible to the general 80% i 78%
3 . v ]
public compared to 27% of urban physicians. Since 2006, 7o '
the npmber of primary care pl}ysician.s in primary care 60% i
practices per 100,000 population has increased by less S0 !
. - o
than 1% in both rural and urban counties. 50% i
a i
1
More primary care physicians in rural counties 30% i
report a full or nearly full practice compared to 20% -
a 1
their urban counterparts. 10% .
I
Seventy-five percent of physicians in rural counties in 0% - ) e ' *
. . v g . . Primary Care ' Practice is Fullor Can Accept Many
primary care practices indicated that their practice was full or Practice ' Nearly Eull New Patients
nearly full compared to 60% of physicians in urban counties. ﬂ Rural & Urban

_Use of Electronic Health ecords ':an'd'-lntemet'o ¢ Urban physicians are more likely to use electronic

health records compared to rural physicians.

! Fifty-nine percent of physicians practicing in urban
o, 1 . . .
0% ; counties reported using electronic health records
80% ; compared to 50% of physicians practicing in rural
70% won counties. Physicians in urban counties were also more
60% | 1 66% 57 likely to communicate with patients by Internet or email
50% than physicians in rural counties (22% compared to
40% 15%). Physicians in urban counties were less likely than
30% physicians in rural counties, however, to use the Internet
20% or email to obtain lab results, x-rays, or hospital records
10% i (52% compared to 55%), use clinical decision support
0% - : L - - = tools (15% compared to 20%), or transmit prescriptions
Use Electronic: ObtainLab Communicate Use Clinical  Transmit to pharmacies (13% compared to 18%).
Health | Results, with Patients  Declsion Prescriptions
Records 't X-Rays, or Support Tools to Pharmacies
iHosp Records
& Rural = Urban
Conclusion

There are fewer physicians per capita in rural counties compared to urban counties. Rural physicians are slightly older
and less diverse than their urban counterparts. They are less likely to have completed graduate medical education in
New York, Rural physicians are more likely to report a primary care practice, work longer hours, and report a full or
nearly full practice compared to urban physicians. As demand for primary care services grow, shortages of primary
care physicians are expected to worsen. Strategies designed to ease shortages must consider the unique demographic,
educational, and practice characteristics of rural physicians compared to physicians in urban areas and develop
incentives that can effectively recruit and retain primary care physicians to work in both rural and urban areas of
New York.

he state’s health workforce, Web site: ;.hﬁp:f/ chws.albany

? Primary care specialties include: family medicine general practice, general internal medicine, general pediatrics, and obstetrics and gynecology.

3 Primary care settings include private offices, free standing health centers or clinics, hospital satellites, and hospital outpatient elinics.
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Executive Summary

Health workers are the most critical resource in any health care system. Currently, health worker
shortages across the nation are restricting access to needed health services and may potentially
reduce the quality of care. The shortages span a wide range of professions and occupations from
nurscs to pharmacists to home health aides. The health care system, including hospitals, nursing
homes, home health agencies, laboratories, and others are struggling to recruit and retain health
workers. For the past several years, education programs in numerous health professions have
expericnced significant drops in applications and enrollments, despite the continued demand for
their graduates.

The responsibility for educating, training, employing and retaining health workers in the health
field is primarily the responsibility of the education and health sectors. Although both sectors
have taken some actions in response to health worker shortages, state governments have been
asked and are expected to play a major role in helping to assure an adequate supply of health
workers to meet health care needs in their states.

In response to health worldorce shortages, most states have established task forces or
comumissions to assess the problems and to develop recommendations for programs and policies.
Over the past two years, these state task forces and commissions have reviewed the available
data, gathered new data and information, explored their policy options, and have begun to
recommend new or expanded programs and policies. In response to these recommendations and
their own analyses, many states have begun to implement new policies and initiatives. This
makes 2002 a very opportune time to assess how states are responding to the shortages and to
share this information among the states.

With support from the National Center for Health Workforce Analysis in the federal Bureau of
Health Professions at the Health Resource and Services Administration, the Center for Health
Worldforce Studies at the School of Public Health of the University at Albany SUNY conducted
a study of how states were responding to health workforce shortages in order to provide guidance
to other states. While there are a number of well known initiatives to address shortages of
physicians, particularly primary care physicians, less is lmown about strategies to address
shortages of other health workers. The focus of the study was state responscs to shortages of
non-physicians.

The Center canvassed all 50 states in spring of 2002. Key state organizations, including
governors’ offices as well as departments of health, education and labor, were asked to complete
a one-page fax back questionnaire briefly describing their states” efforts to address shortages of
health workers (see Appendix A). This was supplemented by information obtained through
follow-up interviews of state officials responsible for many of these programs and from state
Internet sites. Staff from the Center for Best Practices at the National Governors Association
helped disseminate the surveys to the states. The results of this study form the basis for this
report.



Data were obtained on all 50 states and Puerto Rico. The following is a summary on how statcs
are responding to health worker shortages. It is foHowed by a state-by-state summary. This report
contains a profile of each state’s response to health worldforce shortages, detailing current
initiatives, available web sites describing these initiatives and state contacts.

This report presents a “snapshot” of state responses to health worker shortages as of mid 2002. It
is likely that many new programs and policies will be adopted by individual states over the next
few years. Nevertheless, the report will be helpful to policy makers and others interested in
developing new policies and programs. 1t may be valuable to repeat the survey in the future,
perhaps annually, as long as shortages persist and states continue to try to address health
workforce issues.

Key Findings

1. A majority of states (88%) reported convening task forces or commissions to study
workforce shortages. Many of these task forees and commissions are still deliberating;
state policy responses are still in the development stage in most states.

Forty-four {44) of 50 states reported establishing one or more task forces to study health
worldforce shortages. Most of these bodies were temporary, designed to help recommend
state policy responses. [n a few states, these organizations evolved or led to the development
of more permanent structures to address health workforce concerns. In a few cases, the task
forces/commissions were established outside of state government, such as by a state health
care association with state participation. In most states, however, the task
forces/commissions were established by the state administration. When asked the focus of
the task force(s) or commission(s) *, respondents reported:

» Twenty- five (25) were convened to study shortages in the long-term care workforce®

» Twenty-four (24) were convened to study the shortage of nurses;

\dd

Twenty-three (23) were convened to study general health worldorce shortages; and

> Seven (7) were convened to study shortages in other health occupations, including
dentistry and pharmacy.

b

States are experiencing shortages in a wide array of health professions. Nursing
shortages were cited as a major concern by 90% of states. Seventy percent of states
reported pharmacist shortages as a major concern and more than half cited
certified nurse aides, home health aides, dentists and radiologic technicians.

' The number of task forces and commissions exceeds the number of states as many states had more than one task
foree or commission.

? Based of findings from the report “Results of the 2002 National Survey of State Initiatives on the Long-Term Care
Direct Care Worldorce, June 20027, published by the paraprofessional Health Care Institute and the North Carolina
Department of Health and Human Services, Office of Long Term Care.

http://www.direct careclearinghouse.org/Documents/pd/2002_Nat Survey State Initiatives.pdf

jo]



Percent of States Experiencing Shortages in Selected Health
Professions, 2002
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3. The most common sirategies used by states are scholarship and loan repayment
programs for health professionals. Thirty-eight states {76%) reported such
programs.

Of the states that reported offering scholarships and/or loan repayment:
» 24 states have programs specifically targeted to registered nurses; and

» 28 states have programs targeted to a broad array of health professionals, including
dentists, dental hygienists, and pharmacists.

4. Fifty-four percent of states (27) and Puerto Rico described a wide array of health
workforce data collection activities.

Most respondents reported that health professionals were surveyed, sometimes at the time of
licensure or re-licensure. In other instances, health workforce needs assessments of providers
were completed. While state agencies, particularly departments of health or education
initiated much of the data collection, other groups were involved in these efforts, including
task forces established to study workforce shortages, health workforce research centers, Area
Health Education Centers (AHECS), and provider associations.

5. Half of the states (25) have initiatives to market health careers.

Forty percent (10) of states with marketing initiatives indicated that Area Health Education
Centers administered many of them, particularly those targeted to youth.



6. Twenty-eight percent of states (14) are developing or have developed career ladder
programs in the health professions.

The main targets of these efforts appear to be career ladders in nursing or career ladders for
certified nurse aides.

7. Seven states (14%) reported health workforce training and education initiatives
through depariments of labor that tap funding streams such as H-1 B Visa Grants
and WIA (Worlforce Investment Act). Several states were also using TANF
(Temporary Assistance to Needy Families) funding.

Many states are exploring the potential for using WIA funds to support health workforce
training in many occupations including nursing.

8. In order to promote improved working conditions, increased retention and
improved productivity, five states have developed or are exploring sirategies related
to job redesign.

These included support for demonstrations and evaluations.

9. Several states have passed legislation prohibiting or limiting mandatory overtime
and one state has passed legislation mandating minimum nurse staff ratios in
hospitals.

While a few states have minimum nurse staff ratios, they are mostly for specialty areas in
hospitals. California enacted legislation in 1999 requiring nurse patient ratios on all nursing
units in the states acute care hospitals.’

Discussion

>

Y

For the most part, states have become involved in addressing health worker shortages not
because of their roles in financing and regulation of health and education, which are
extensive, but in response to general concerns with the impact on access and quality.
Although the health and education sectors have a major stake in the health workforce and
they have undertaken many efforts to address shortages, their actions alone have not been
successful in preventing or reversing the shortages. Given the fatlure of the marketplace and
the health and education sectors to produce a supply of health workers to meet the demand,
the public has turned to state government to provide leadership. States clearly have a major
role to play in addressing health worker shortages.

For the most part, the state responses to date have been relatively modest and narrowly
focused. The responses have generally been designed to stimulate the production of new

¥ American Nurses Association. “Government Affairs, State Government Relations: 2002 Legislation: Nurse
Staffing Plans and Ratios.” May &, 2002.
hitp://nursingworld.org/gova/state/2002/staffing. htm
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workers, such as through scholarships, loan repayment, and the marketing of health careers.
States have also provided some additional reimbursement, particularly throngh the Medicaid
program for long term care paraprofessionals.

With few exceptions, states do not appear to be addressing problems of retention or trying to
improve productivity. This likely reflects the difficulty for government to influence internal
health facility operations. States do not appear to be seeking to change licensure or scope of
practice regulations, which is also a sensitive area to most professions.

Althoungh there is some inevitable duplication and redundancy in having each state explore
and develop their own policy responses, there appear to be major benefits to the processes
states are going through. This includes development of solutions and programs consistent
with each state’s health and education systems and increased collaboration between the
health and education sectors and between labor and management which can foster effective
policy development and implementation. The development of individual state policies also
fosters innovation and creativity.

In light of the significant amount of activity at the state level, the early stage of development,
and the need for continued attention to health workforce issues by states, there would appear
to be major benefits to collaboraticn and information sharing among states. A major
investment in the evaluation of the impact and effectiveness of the alternative policies and
strategies would also seem to be appropriate and very valuable. The federal government and
foundations could play an important role in collecting and disseminating information across
states and in supporting evaluations of responses to workforce shortages.

Responding to health worker shortages is an opporfunity to address other important issues,
including the quality of care, the lack of diversity in many professions, and the quality of life
for many workers. Overworked and frustrated workers contribute to errors and poor
outcomes. Increasing worker satisfaction, using technology to assist workers and patients,
and re-designing jobs and tasks to reduce burnout and errors will not only increase retention
but also improve quality of care and the quality of lives of workers. Building career ladders
will help diversify the workforce and address the current inequities.

The marketplace for health workers is often slow and inefficient, but it does respond. For
example, in response to the publicity around nursing shortages, enrollment in nursing programs
is rising, and health facilities are developing initiatives to increase retention. Thus, it is likely that
some of the health worker shortages will subside in the next few years as the markeiplace
responds. While this is good news, the demographics of America will make it very difficult to
increase the supply in future years when the demand is likely to rise rapidly as the baby boom
generation ages. For this reason, it is critical that the assessment of health workforce needs and
the development of systems to address health workforce needs not be viewed as temporary issues
but as long range issues that will require continuing attention and policy making structures to
assure an adequate supply of health workers.



Summary of State Responses to Workforce Shortages®

Appendix A
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? Includes programs and policics that are underway but does not include those in the planning stage.

6




‘uonualal aacadull pue sjj1s Alosiatadng 2ap0ajje 12150)
0} s1a3IoM a1e yjeay Joj sweaFord Juuren Juswafeun
cu@:uEEouE AOIOPYST BIOPO M BIEIH YL

“aea yyeay U1 sieases Fumsmd sjenpialpul Jo uopeanpa
pue SurLiey 1o SN90) SPIN0G JUSULSIAUT ADIOINIOA,
EE muunuEEouE 2010 [ST[, ADIOPUO N UL 2_ L

A

‘3eay aljgnd
Jo uauniuds viaeqe]Y 943 UM SI3I0M 2IUD 1]Ral]
BUIRGR]Y U0 8)8p Jo Alopisodal junuad 8 Funjsiqe)sa

ﬁuvnmEEouE 9010,] YSE L, 22100 M DIBOH E_E
SO

T mmm w&ﬁm
BRI
"SSP

71 — 31 01 s1za1m9 pjeat ajowrold of wiwaFosd
JI2)IFLIDAT 201073104 QIEDIRESY B Surysiqeisy e
puB ()18 g3AL SI92IRD) [I[BAL] A1)
P14 (ootag YFIE awT-uQ Bweqepy o Surjur] e
‘S132J83 1183y Aowiosd
A[u1ouad o3 uSmdumd nIPall APIMAIRIS Y
IPIPUSLILIONAT 2010, Y5 ], F0I0JIOM IS YL »
(Ioa0/a10 [peaqqndo[e A, ANy
‘UGBLLIDIUL
210w 1o, "suoissajoad yiuay Ayl uy s1a21u0
ansind o} sjuaps aSeinooua o saanenim pado[aAap

el Jojua) :o:mosnm E_muz valy uum.ﬁ_mz Ly h .

.m\w«m e e

"SI9YI0M 218D 1[[BAY
Joj suondo uoyisuey puu A11[1q0W 1201e0 SUIDUBIUD
m%EEEouE qu.Emm H qu,U_B M UL us L

*A[QATIS 10US
U SUBLAIUID pue A)noe) Jof sueiFold juawdedar
uzo] pug sdiijsIe[oys pajesijqo 291AI0s J0 uoisurdxa
U POPUIUNUOIDT aDI0JYSE], 901010 UIEIH 9L, =
TID00;/810 (i [ealqUid e[ 8 AMA /7 O
‘UOHBULIOIUL 2J0W JO ]

weiFor digsiepoyag HUnunuoy) cleqey e

pue
spreamy dijsIB[OYag EdIPajy JO pitog BWEQRY
ISIa)sIUpLpE

dEEm_< Ul SAITERIU] AR mezm By Ayl e

VAICHDS, . Il TNy

"0DES-90T-FEE 18 YNEAH 211gnd jo jueuniedag
sureqely a3 Junomuon £q pauimqo aq Antu podal
a1 jo sarden) "1 QT 19quada(] W pansst sem podal v
QLRI S
pue fjuawdojoaap 19ppe| JaaIE) e
wuonaaoamEg e
‘Supoyioil SI90IED PRI e
:uo pasnao) puw [0z [Udy
ur ﬁE_EEEmu SEA 2210, Y5O, DI0PI0 M E_SI <

IINNG D A0 ey

VIAVAV'IV




"SIANIOM DIRD [IITDL MU JO JUILLINIOAL PUB
SIO{I0M {[)]B31| JUSLIND JO UCTJUAFDI [} U0 PaAsnoq)
puz 00T [Udy Ul p[ay] SEM JIUWNG 22101310 YV »
‘2aIB 9TBI0UIUY 2Y1 Ul SuHIRL 193180 2189 L[)vay
Fuiurmxs §1 10072 [EIAPIA ANSIDALIN AL, e
"syj10m]0u Suiurea] aouwstp y3noly)
2]qE[IBAE 2 [[1A\ UDIRINPI JUTISISSE _SE:U

‘Bururen 1ayiom 3[eay 1oy Furpuny
VIM 0 251 2a0(dxa 03 Louady JUDLLIS2AL] 22I0I0 AN
al yum wEvzoB st EsEom:oU u.au_._:muz u; 1

e
. .

A wwes 0

-slafoydua armd yireay
1o £oams v Juiuued st Buue) w sanSeajo)) eyse|y
ag o umt_EEoU uoRuz}aY pue EmE&Euux 2_ I

¢ Nouu

"Alfeuoneu pug 2jms A

ul ajqe[inAR SUIIIEL pUB UOHEONPS pus sanunioddo
J22Ied AIEIL|Ral] U0 UOHEULIOMI ILM SHIApNYS

PUE 5191]082) 3p1Aaod 0} sUCHMYSUT AIPPUODSS

-150d pue s)oLs1p jootds yim sdiystaunud pug
muE: m:Em:n_Emu 51 Emuh bfo? }BZ\Q M EEL

710 DUIUT A AL I

IUOPBULICIUE 210w 10,] ueissajord/uonednooo
P2IB[al 2IEDII[BAY AU U] LOPBINED AIepucads-jsod
pue sdujsuieyn juapms Jof poddns s1ayo (QHLNY)

waposuo) E_auz _me._ L u>zmz Snmm_< m:_ fw

Eaa T

e

"suo1ssajold pajefal

Iayo pun ‘syueisisss ueoisAyd ‘SN SN J0f Suimen

pue Surea] souelsip sapnjout jeip weferd yozanno
Aevmued Ja21m0 © padojaAap STy 10juaD) |UOIPRIN -4 @

wesford A1ojeioqe]

JEOIPAW IBDA-T © [1IM )BNONTE [[1a pue jusudo[aaap
1apun s} ASo[outjo2) [Ealpatl ur wiesdold uonEsNpa IRdA-p ¢ e

*$JaxIom 19A9]-Anua 1o] Juawidojasap

Jeppe] Jearen papnjoul 18t 192foid uonuma safofdua
uv papvis E:Eomco_u E_mu: En: 1 uEEZ E_mE< u: L e

\Eou E_E_mm 33.3\\ 73
UOTJBULIOJUT 2104 10,
"5I33100 1j[eal soword of wea]  JANOM MON T1-M, 9L
pun Sanssi UOKUSJAT PUR JUSUL)INIDAT
3By pal[je ssaIppe 0} wea ],  [esl PIIjVY,, 2L e
520851 UONUI3] pue
JUSUYINIDAT ASINU SSRIPPR 0} WA |,  SASINN I0] PRaN,, L e
Huawdojoaap so10jyIoMm
ur pajsaroim s[euolssajosd pue s1apiaosd aeoiyljeay
*510IEDNPA JO Pasudiucd “UTII0SUD) ABDLIER] YL e
‘soFupons
30I0[3I0M JIBOL)EIY S, BISE[Y ©F SUCLINjos w3 Juoj pue
Mots AJpuapt 03 sopnumoy) justudo[oan(] 01040 YL e
18220 ¥SE) DAL

vu:m:nﬂmu HOLEIO0SEY SO mEmSZ ¥ endsop] mxmm? Gl




. N

/I HUZE MR/ TENY

W USWARTSL UBO[ ZB/PSU/STUZE JIBIS S Amm// Ony ‘UOYBULIGIUL 2JOW 10,] "2DI0LI0M
-uonuuLgiul [BUORIPPE 104 | §msimu 5191552008 *patedard-jjam e Jo juatudojasap
"BUDZLY a1} yInoap SUBU0ZLIY JO Spasu aIBd [[Bay oy
U B3I PAAI2SIApUN A[[BIIPAN 10 BOIY 9BRIOUS | ssaippe o) paIEalo STA UONBIO0SSY AIEI L] puB
jeuolssajold tijeap v ul Duﬁum‘_m 0 JUSNLEILLIIOD _nummmoz. BUOZLIY 1)) J¥ 2 SUf SIBDII[EIEF DU,
JEak 0m] B I0] WIMaI U] ‘Sjumsisss uppsAd pue U0 ISIMI/aSINU /SN 28 0jE)s J0UISA0S Amm /7 a1
.muﬁava 2SInU PaljEa0 nm._unoﬁﬁumu& asInu ﬁmum.snuw AORBLULIOJUL
,mzm_ummhsm ru.m hm.ﬁ_ugo.a I8 1]IjEay] bﬂEEm 4] [BLOIPPE JO,] ‘2]EIS 20} SSQIDE Sa8InU 10 PUBLUSp
juamArdal uroj 512730 “iiyRal] Jo Jusuniedag] RUDZLIY A1) pur Addns aImny pur JU21Mo 1)) SSISSE 0] TOOT

U pAYsI|qeisa sem 2010,] ysuL oFelons FuisiN vV e

[ NS MO NDISSTRNRGO RN NOTHENT

VNOZIdYV



10080y 08000 i SpazNaoIa 0 M I

TP SIOETT QaAME /a3y

IUOPELLIOJU] 210U 104 ‘SPaall 20I0f4I0Mm

1pjeay jo suopdaolad 1oLy SSISSE 0 JOJRIISIUNUPE
yjEat] pakaAins sesUmY JO DHHY AU "000T Ul

e

. [0 NOTIOEmoD VIO HONO MO ||

/ApoaiE)sT dyuoo);
{UOIBULIOJUL 2dOW J0,{ ‘suoIssajord yyEay

U UOGEONPa pasueApe ansind 0) SEaIB paslosIapun
£]ma1patu ul 2A1] UM SHUSPME (o0Los YE1y o) 1687
pajadie; sweiFoud s1330 AISIAAIUL] 18IS SUSUENIY e | -[gg-1(g 1T 21SA SIMDT JOBIUOD “UOHBULIOJUL DIOUI 104
WL 60HH v /o0ueg/ipasmei AMMTAN [ -Aed jo sajea 1joy) 2sE210UL LIRY UE [Jim Y01 ‘uenisod

UOTJBULIOJUL 210U ID] 'S192182 J]Ral noqs JUILIND 1YY UL S[{13[S 1191]) asea1ou] 03 s[euoissajoid

R3] 0] SJUapnys 1ooyas yIng 10y weadosd taununs a1ed (ymal smoj[e jep Azmiped Jaased [EpUozLoY
-7 B SI QUBINPY {I[Eaf] BAlY D], =

aL/uIEp; DT AANY O
‘SUSUENTY UL SI8INU
J1OJ [EMOUDI pue pleamsl ‘uoniufooos JualusausApe
HOLUMAT “JUAIINIDAI 2100 PUR 20UBIY e
pus Soygnd ay) pue
2IMJE[SIZ] 2L} ‘S2LOSNPUI SSIUISTI() PUB 2IBL)[BAY
21 ‘UOLEONPS JSINU WIOK) SIAPIOYSYEIS JUIAUOD s
tso1opyuom passderd Ajsjeadordde
up aunsua 0y ued apmains o13sjens v dojpaag e
fsipad Ua) IXOU A1) JOAO
S10JROTPD ISINU PUE SISMLU IO paau 2t 322f01g e

T 09p1A; [OFU0 1/ACPOI/ PSRBT MMM /7. G1T ‘susunyIy Ul ofepoys
:UOQRULIOIUI 210 10 "S)Uapms 0y sdiysie[olos I0jBONPa asImu pur Bulsinu aiy Jo smes o ApS e
Japo Juisin o a8aqjoD) pur Aoeuwrey ] Jo afa|jo0) :0] ‘100z Ul paysiqess

SEM wcmm.:az. Uo HOISSTILLO

. THNY MO NOISSTI




AT TR0GE A\ D/NP TS0 [ [RataIm . Maui/id
T MEJaP/ADT By 051N MMM /7 anY] 'saoppoead 3500 pus ‘sorSaIRns ‘UOPBLLLIOIUT 22I0TI0M “UOLLAIAL DS
IUOIBULIOLUT 240U SO, *Tuisinu 2JBUIILASSIR 0] JAPI0 U 90I0PI0M a1ed yieay a3 | aaoudun 0y unegal is2 pue uSisap e sjoaloxd puny o]
uoi([un |4 sapiacad sARDIU] 001010 M SUTSINN UL

i

K

SIONIOM
Jiai) apraddnanmar o Bugugea pazyuroads pasu oym
s1aAopdwa o) spuny apraoid o) fauow xu) JunwAojdwoun
ams sosn jousd Sumner] jupwlodwg Ay e
7ADD 0 POSo A a7
*UONBULIOJUT 210ML 10,] *SIAt0oM I{ual] PaIR]aL Jatfio
pum s SNAT ‘SYAND Bururen vo sasnooj ey weifog

‘sanjon] 21ud uuny Juof ul ‘wSAS 2182 13T Alunoy) sajaduy Supnmay, s1zame) Al v samado juawdoppaacg
Apuowind Tuiyiom siaalfoies pajejal pue SYND UIERI so aip jo Tunnonisar auf M uonounfuoa pun Supuue]d YEIH SPIMIIMG JO AP BYL, e
pur ‘ulen Simoal o) spury vip £q papeddns weiSord ur Jupnoiado werFoxd Fumurenal pue speifdn [T -0 03[ A0AADT T asma A A7 ang

‘51015 Furumen pasearnul pue sasmbaraid jo
UONEZIPATPUTIS BN arnsua 0] sasndwsed ANSIBAIN NI
v ey pue safa))os AUNWIUos s e (INAGY

HOY[IW €74 © 51 oAy Suluield ], a2A15208) 9T, e | SIS UOL[IW (4 1894 € B ST wesFos] juswdojpas(g
LGTE-+59-916 18 AouaBy J2I0J2H0 M 218D PEIH Auno)) sapduy Sor oyl .

S2D1AIDS URLUN[] PUB U}U2[] BILIOHI[ED "U0ISnog Ua], TR ITE]aP/ADS B 35N MM /] SLILAUYn ], SLGEIYAAS] /SASMN [BUORN0A PoSU3ar]
JOEJUOD HOLBULIOJU 210 10,] "BIWIOIED) -Suitiea| 9ouBisip Suipniow ‘Sumen J0 preog pus (N ) SISIIN pasoIsIFay Jo piuog Ew L e
ur aSeols SuIsInu a SSIIPPE 0} 11013 papunj opeiBdn sjjns jo Aarap o sayoucrdds 531s-uo Joj TSRS T S fan o TS T AT
VIA UOL[IU 094 “iBad-¢ B dANBIIU] 2210310 M smdorpns apraoad 1) s1oafoad jopid 1591 09 wotIW “s|mdsoly 21E3 ANaE )8 40)
) ‘TO0E Atenuef ul €4 sapiaoid 2ANBY I 22I07I0M FUSINN 0L
mwnmm e m:? - M i wuw.m ;

TWU9070] 350] JoMOUUBHl ADBUILIE(
JADT B2 ROBULIBY A MMM/ a1
{UCIJBULIOU] DIOUI IO "SADIALS

U Iiii-35IepHoMm/A00 vo asin mmamyapy | uoydposard pue ameo Aovuneyd o sseaoe aaey sjuaped
‘UDIJBLLLIOIL] Jely} 2INSUD 0) PUB BlLI0kR) ul 2Fepoys Jsmeuueyd

atowr Jo,f ‘sjuapmis Sursmu paddns o) swzaFoad alp ssarppe o) 2040, ¥5u Jamoduepy Lomuiayg
Jo AJa118A € 519110 SANERIUT S2I0PHO M ASINN 2], | oy padojaasp Kazuiiey Jo preog 251

A DHOA NVOI SAISHVIONDS] | HO NOISSTNING D HD IO

VINYHOAI'IVD



w(@\

73I0] IO/ 30U B/ TP DD ¢ AALA 7 T
"S2HIUNLIUOCT [EIIL PUB UBGIN 1j0q

U1 OpEIO]07) JO 2IENS 3L} INOLYSNOI) s1aI0M
By EaY JO UonNgLISIp a1 2a01dwy o7
JUBLIULIFAOT PUT SSAUISY Iis UODEIOqR][0D W
SUOHMIIISUL [BUOIIBONPD §,0PEIOiD ) Aq MOHe
PALIUN E 2)B210 0] {00T Jaquasac] ui piay

SBM ﬁEE:m u&o%to A\ (I[ES[] OpBIS[OD) AL

«wmy&%m w»f ﬁm@ umm%wmmu w@w&

*OpEI0|0) UT 221013104 BUISINGI 21[) Jo AIR[ES PUR A}SISAIP ‘PUOWID
‘Ajddns ‘vonnquysip ayy uo gpup siodar puw 51397100 (OONVD)
sapungioddQ juatudoiaaa(] 99105310 Ay mEEsZ JO soue][|y opRIG|O))

L Nondioy NN honmon L

O Xapuydos/IdD/ 30 I Eal| e InIod MMM AT

{UOIJBLLLIGILY 240U 10, “DANURIUL JEALLINIDAL B

se juowAedal UBO| 43110 0] SAN[IO0] AIBDLJESY OPBIO[O) [BINL 0]
Furpury sapractd (JOYD) weiSold yoranng [eImy ovm._o_ou ay ,r .

i SSNHNDHGINVON SR

u.:y\\. e

SR

B

% %ﬁ%&m@@f

L b

T Xepui;opues;Jate/pa 05 an MMM/ Oy
:LOLEULIOfT 210U 10 "OPBIO[O)) U 535mu
1] puewap pue Ajddns at sunuexa 0) paysige)sa
sea {QCINVD) semunuoddg juswidoraaag
S0IGNI0 An BUISINN JO DOUBI|[Y OPEIO[OD) U} =
806€-T6Y9-£0E 10 00BT
-769-c0¢ 18 Hodusar AlE) J9HIUOD HONEULIOJUT
DIOLI 10,] 'SAPIY 9SINN PALIINRY) 10§ SaLIAN0R
Jo adoas o mo1aaa 0] Saanriussaidal Ansnput a1es
LjjEay Jauylo pus SUISINN JO pieOg OpRIG|O)) atfl
i pawof qeap] s1pqng jo juaunredagy omqu_oU
uE 10 :Em::m mu::na r_ E_mu: Bz oon E .

oavioToo



e

JI0D 1030 MMM/ ORI
‘S|ENPIAIPUL 258 (005 0] 5193180
Suisanu Bunowesd sweidoid Jo saquinu e padoasap
SEL JNA0AUQ)) 0 J2IUAY) Jaare)) BUISINN AL
T X3P /ISeMINOR/10 JOTEI0. AL 7 O]
(OO XopUl/BI0 33 BIoAMU MMM // T
(OO Xapul/iia)Sea; /410 Ja g0 MmAL /U
‘UOTIBLLIOJUL AIOUI 10,]
“S[EnpIAIpUl #38 (00198 0) S102I02 1[8N Sunournad
piemo) paead sweaford jo Lauea e apraoad

| N Dyivampiomnion T T NDISHanaHen

£12jUa)) UoyEINPY

b

W 9010] SOM/30I0,]
JISTTGTSS IO /ST 10 18]S (AP MMM/ O
“SI325E0 21BD
13[ESY UO UOREULIOJU] Jo) 2asnoyTupeo BSB 108 »
puE fuoiBanpsy jo uswtedag sy gim uorriadood
11] S]O0LDS J2D0] ULPIM , YOU1L, II[EJ}, C YSI|QEIss e

tsonssi

201013104\ LHEDL UO JOUOISSILLLOY) L) 9S1APE =
fuonuajas

puR JUsHYINIDaI 10] s[eusjew Junayisw dojaasp e
‘wgiFoad

uoREaIMaD B jo juswdojaaap 2yl ysnoay
satouajadutos aslogylom eay oyqnd soustua e
10 oA 9010)NI0 A DB 21D JO 30UF0
I} poUsI[qEIsa SBY By 2ilqn o juaunredag o1,

NV MO NOTRSIINING ) MDHO TRISVE

LAODJILIUANNOD



“JALFO [MUA(T 1D
eal] [edsoy uosBunwlg a1e)) nuensLaD oY) 1 wridoad

Aouaprsal sonoead [eiauad [ejuap aty suoddns (y1q1q)
20953} DUT UOHRONPY [BIM2(] JO] MIASUE 2WMB]3(] 9L L

e e

R

A

aapgol|

{UONBULIOJUL 2101 10, "Buruiey

Jo uoyspdwod vodn amemeaq ut ared Atewud

wi sononad Jaj aBuryoxa ur 252(]07) JRIIPIA UOSIDIA
18 SUlen Ul SjuspIs [BIIpaur 1o [EjUap of juawdedar
urvof s19po wetfold wwoT (YTINIQ) Yoieasay

PUB HONEINPY [UAIPAN JO SINIISU] MR AL

T ZSUE0] 000 p,/SN 2SS MM A7 CHT

‘UDHBELLIOLT 2101

104 31815 o) INOYTNOLY) SAHUMULIOD PAAIdSIApUN
Uy oM 0] sIsiuap pue sueoisAyd o1 spiome saplaod
widor] juawieday unoT 91mS 2IBME[D(G ML

BRI,

i

| SSENENDRGT NNOT BHHSIN oS ||| TENVaRI0NOISSTININOD 5 MO NSV

TOI g UE0 /20U P/SI op 1Bls A /7.any

T J0eI00s 9y0)8/SMat;aT|qud 010 IS0t AL AR/ TC|
SHONBULIOYUT

alout 10 'ZO07 Jaquaidag ur Sugeawr uefaq
sapuuwos uoyeiuswajdu 2 j -Wodar oy woyy
SUOPEPUALLILIOTAL 193795 Juatajdil 0] 2. IWiUoD
[zioads B PauLIo) UOISSIUIUOD AU L, "Z00T JO Yaumy
W paseaal seam ‘aunmuyacy ui aSplioys Bursp o
Buragog ‘podal oy J1 SSAIPPE 09 SUOHEPUAWILOIRL
pue ‘e8epoys 2y o) FulNOLIUOD S1030T]

aty “Ayjenb pue sj500 *ssa008 o 3oeduil §j1 ‘aremE[a(]
uy a8ui10ys FuisIng sy) Jo Apms v pajadiuod

Ajju20al UOISSHUIUDY) 2IED) YIfEal] aleme|ac] 2y,

HAVMAVTHA




S0 [§ 91815 OPEMAEAMITE] PIABD IOBJUOD ‘UONBIULIGIUL [EUOLIPPE
1o *sa01a13s woddns 90mosal pus {BUCHEONPS YINOMK]) SaNIUnILIod
25213 ul sjeuoissajold [EPILY JO UONUD)AT S11 PUB S3[1URIIIIOY
PaAISSIAPUIL Gl SAIYSEIAIUE PUB SAOUBPISL ST yoans ‘swerfod
Fuiuren [woppau jo uotstaold o fsuoissajoad ares qpuay opul
SJUIPIYS PASEQ-A)UNMILIOD JO JUSUDNLDAT 1) UO 535N20] ‘8127120
OFHY U3) pue S|00IIS [HDIPILIT Paseq-ASIGAIUN dAL §EPLO[]
Sapn[oul J"._o_EuZ AUMI«Q ‘EEuU UDIEONPY YHUI] BaIY YL e

s .

‘suoednaso
E_mu: ut mEvEm&: _u:m ch:E .Em uEm:EE aIe mucﬁ LZ< L msm v 3
?w.wmm :«w\ i i 7
%\M

21IA

304 paFeiuvApusip pue AEoui uo Sujsnoof

‘5100182 Yj|eaY Ul IS2IUL 3riauad jep sweidoid o)
S92INOSaI S}1 JO Bt0S $19318 JJoAvaN DHHY BpPLO[ 24T,
stueafoad uopBINPS [EAIUYN] PUB 12218 JAISUS[AIdWoD
18 10 S[00Uas a[ppuu ju Swsmu up suerfosd

fiojerojdxa Burpoddns wesfoly juein suonnjog
muho.t_._oa uc_:mzzm uﬂ ﬁuzm:mﬂmu bEqu mwuo_ 4

*S3LUBI] WY 2]qBUASEAL UT

RO O JUSWAOUBAPE NJT 3831 108]
0] paufisop swesSoxd aSpuq
oddns oy siweiFosd uoneonpa Ny
puB NdTT Udamiag uepd uonenane
E:CE B vumc_g% mmz Eu:o_ m

FOSE 1% "0998-CFE-008-1 [189 *UOLIRULIOFUL [RUOTIPPER
10, ‘ISIN9 52TuMOYS TUISING [BOTILIY DIIYM BPLIO[]

Jo seaue up uatnfodus yass o3 jpuuosiad payunb
sofrInooud Welg01g $5aUdA1810,] UB0T JUIPMS Fuisinn
“POSE X2 “0998-T¥E-DOS-1 1182

‘UOHRULIOIN [EUOIIPPE Jo, “Fulsinu uy aa13ap aunpeld
T .10 ‘2}23INEB[EDDEG B ‘9JRI20SSE U 0) Fupes] weldord
pasoadde ue up awgi-ued 0 wP-Rg pajjoius SUSpLS
a0y QBE:N% st EEmEm mﬁ__Em_o:um wEmSZ E_ H

"$20IN0SA1 2210JY10M D55 F0O
UOIEZI| N PUR UOLUSIAT JUBLLINITLIDAA
Suipnjou *Juismu Joj pugap

pue Ajddns Jo sanssi Fuissappe s
padieyo s11jua) oyl ‘Yyi eIl Jo
justnedagg epLiof aip jo saoudsnp
ai Iapun {QQg Ul paysiqoisa

sem mEmEZ iop EEUU %:E m us L

VARIO'Id



‘Spaau

2DICPIOM 1P[ED] SSAIPPE A[2AND3]]2 210W o) SUTjSHIIO] "uoaal pas Jusmdo]aAap 22105 I0M
pue s1sA|Bus ‘uopoa[jos sjep SuroSuo 10] poddns pue uoyraou aoejdylom oFuinooua o) satfajens
Vv BUIuuE] 901010 A, 2IBD) UIESE] AL ddns o Surpuny

(o i i A
AL 4‘ |A

ST <

V/npa o g
u2aq aAet] sweafosd uoneonps Fuisinu maN e ‘supsed gof pue ansqam s1aeIEd EAY T .
"s123A DAV JXAU A1} 1940 (06 UL 1o Ag pue 'sjoouas YS1y pue A[ppuu of a[qeieAr way)
21815 2t} Ui S[BUOISSaF0Hd [I[EaY PAsUaDL] JO J2quInu I SPEU PUB B[NOLLING PUR S[BNUBIL 122180 P13 e
2sE10U] 0] paudsap st ‘s1ap1aold ared yy[eay s, E181000 :padojaaap sei JOJUS] UOHESNPY (23 BTy L =
puz eifi0an) Jo waskg AISIIAIUN ) USAIMIA] *SIUAPILS [O0UIS
LHonuIoqu[oo v .u._?EmEE SUOISSajOLd I[Ba 9y L e :wE pue a[ppI 58 [[asm 58 .m_m_._ommmu.wo.a I3a18d-plu
“SaNIANIE 10§ sureroid jusuninioal pado[aAap s8I 33)3UILIO)D)
UOHUDIRI PUT JUIUYINIOD! ‘uopEINpd pascidde AL0SIADY £01[0g 32100 2IED ESH 2L, » ‘suorssajoid
Hoddns o3 axeo Arewund 1oy paysac](e Aauotu asn ‘SI2aIe0 pasusal] [2A3] 22UTHY 0IUL HAOW PUE S]J1Y5 ULS 0] SIaYI0M
o1 sjerdsoy Jmamorje st pung isns] ey usBipup oyl e {2y 10y suBtediues uoyetojUL AlqRd . [aaa[-Anua motpe jer stped 1180 [puoissajord pon
*22I013I0M B pue ‘stueiford jooyss-1a)e pue sdmud sueafoad | 08puq,, Joddns o) se1Sojens jsuonEsnpa pus
ot ojur s[EuoIssayord Jaareopiw pue paow|dsip JIn0al ‘suonezinedio oA m swesdord S102180 IjER] e Suruien Jo jualudofpAap A PAPUSLILLOIIL SHNLIHLC,)

. :Jo 1uatudojaaap ay) papoddns seip erdioan A1081AP
. ooV EENE | TN _
"SOSEIOUS 22I0PHOM

31eay uBoIsAyd-Uol SS2IPPE 0) SaH[UILOD
Ko1jod Suipuess e paysijgesa wifioan “Lapununo’)
A10S1APY [E2IUY3A ], A1) JO UOYBPUILILIODAL AP UQD e
IpaTEIY goTaiom
BIeoU|EatysuonEonqnd GUpAIgp U03/paltys/ao) /A
SNIaUIEaap/S1 s 18]S CAMM, ai

138 pamala

3q UBD *[QQT ABA] UL PANss! ‘3] iuiuos i jo Hodaa

~J91[182 51224 OM] POJEOO][B YL "eIEls AL U SIXIoM AIed () Eay 10 sofupoys

usaq puy Jey) FUIPUny 10 JUNOLUE OLf) SOLLT) B2} SBAL SI[T, 213 Aprys 03 29110y AJOSIAPY [EOlULIa],
"TOOE W speuolssapold 21m0 ((eoy a0 pue sesmu 0] 2010110 44 10)) I{EIL S} PAUIAUOD j1{BAF]

SUE0] 2]QB|22UBA 10] PIPICME SBM UOIJJII £F UBI) 2U0N Anunuruiey) 3o Jusuniudae] vid1osn syl ‘000T Ul

SHVIeEDS | || TNV HO NOISSTINING 9 DNO T NS

VIDI0oH)



*SEQIE PAAIDSIOPUR
ur s1ap1ao1d jin1dal of SUCHEZIURSIO0 151558 O} JUDLUSSIEST
SPIIL 30I0LII0M |

ISy
%W%MW&QW%%W“

_ ud

Ui S0mosalpa TEMBL 0alE MMM/ U]
‘UONBULIOIUL 2I0UT 10, *31ISQIM

7US80/TIPa HeMEI] 531 1AIASap//-anY
TUONELIGIUT 210t 10 "SUISINU 10 2Uldpaty
wh Fuidprys aIe oym PUE £ 7 JO VD WUy
- oy T UM BLUL-[ [T PA[[OIUS 2IT OM “IRATY MWO]IBAL
213 JO YHOU I5POD BIL[HWDE| 2t 10 O1H JO SIuapIsal
03 S}UeIB SIAQ0 UoHEpURo . AJUIWILUGD EMBE 24

T SSINISHOI N OLSHSANIOHDS. L TINYd HONOTEST

o

HOH N




"842JU20 U}E9t] JU8LRiL

puE ‘8121030 3[E2L AJIUNLILWIOD *SIW]D [I[EIL] [Nl

‘syuawnndsp eal) 1a1s1p ‘sawoy Fursinu ‘sjendsor

Jo sAaAIns ADUEDEA [EBRUUE-ILUSS 2PIMIEIS suoddns
a1u) AIWILL] pUe YHuap] [eIny JO 29150 MBS YL =

o

|
-

e

] m;w%ﬁé

RN e

JAT[ETUSD,/ 5] UaUIIBdSP;/ P ST AVMAV/T
UOHEULIOJU] 2I0W 0] *S)UpIIs
1191y 03 sdiysie|oyas jo Ajauea B SI19fJ0 sUIFAH
[BIIa(] jo juounJada(] AJISIaAlun LIS OHep] .
7HIODISEPT AVMM /7O
:UONBULIOIUL
aour 10 -aIe)) Arojeadsay Jo uoHBIO0SSY
URILIAUIY JO SI0qLIS puE sjuaptys Llojeidsal
BUIL-[|TY 248 OUAL SJUSpISaT oyep] 0] sdiysie[oyas

s1apj0 aey Asojendsay) Joj 191008 OyEp G e
SSINTRIDNGT VO NV ons

T

*S140113 1Al JO] SIW0IIN0 Pue 5803 108

pue (*0j2 ‘sugiotulaa) AS0[0Ipel ‘SUBIDILLYD) {B] SISl
51} suoissazoad oy1oads aunuuxa 0) a9NIUILOD
GRS [BIDADS apr|doul [1a d2ULLOD IY], "SIJIAIS
oIm0 1AL Jo AAl|2p 21 Sunoajge SaNSs] UOIEINPD
PUE 2210] 104 SUIEXD 0] S31LILIOY) SUOISSAICL]
[3EOL B SunysHqeIsa §1 uonuonpy jo preog awg ayL




I

U XapiT /810 i Bot[ el A /70
‘UOBULIO UL 210U 10,] "TO0T Aun[ ul diuss s190Je0
ey Aep-g B PRiS0l UONB00SSY [RIE] [BINy SI0UL[]

G AU SUTO]PUn/Aenpelaopan
JAUISINE/Npa OIS ¢ MR ONY]

TUOIBILIOIU] 2IOW 10,

sweiFold Fusinu swp-1ed 1o [0y 8

U} Pa[[0IU2 SASI JUDPNIS JO SN IR OLA S]UDPISAL 10] 51
wesfoad diysie[ogog asmp 1OLOSL JIuaaumo] sioul)]

| SNTRIDHGINVOHSEIHSVIGHDS | 1 ||

RN HONGESTINING D IO eV

SIONI'TII




ammmolE

TO SUO g e qnd; SO o GO/ s /ACS UL AVRM/J
:uonEuLIojul

210W 10,] "@EAT UL SISTUDIFAT [2)Uap puw S)sHUap

Jo sfoaIns pue £g67 W1 sasinu pue sueloisiyd jo sfaains

Y

Pa1onpuon yj[es

R ENOTID

da(] 21m15 BUTIPU] Y],

SRR

U MaTAIPAD |BUODBZINEaH0
FA10 U0 ¢ B UISIT MMM/ T

UONELLIOU] 2JowW 104 ‘Suwismu jpuoissajosd

Jo o8eun aapsod awp ;owoesd of Jayiador ylom

OUM SINIUNUILOD PUR ‘SU0BIc0sse Sulsind [euoissajold
‘sansiaatun ‘satouafe a1ed (el Woy sasmu

L tiaayset. |

EN{ 7 GO0)/Sq0d/A U0 HO0TqNdA[ps /ST Ul alels A/ Ui
“23ms atpy noySnoay Ajaeudesdde panqLusip

als oy s|euolssajerd ppeay jo L1ddns ayenbape

ue ainsu2 of usjd a18ajens v dofoaap o) uoISSIUNLOYD)
wandopoaa [BU01SS3]01] 248D B} BUBIPU]




T 5211 )0 ¢/510 SoSINUEMOT MMM/ ANY
SUOIIBLLIOIUY
arow 104 “foaing aodopjion a8enong asInN
op pojodos Apuasar SaSIMN] JO [IOUNOD BMO[ Y],
Jpd-emoysairoldaoiopyion
AL /IN{ia /S WEIT 0d,/510 1Sl A/ any

UOELLLIOIUL SO 10| TS 108 ]/U0TS00,5 001 0[5 A0 0,810 aUl|UOR1 AAAL 7. U
‘(suoyeioosse apen jeucissajond pasvq-a)8)s “82) :uoneuLIoful o5ow Jo ‘Fulssaooad siule[a/UONEIUALNIOD
5301008 AIepuooas pue (553001 [BMaUAI 2INSUADI] Suizipsepuwys puy Bupssacold UOURILIMAN/AINSUIDY]

“g-0) Lewd Fuisn ‘spuvisisse uwarsAyd pue s1spuap u1 uonsardnp Suysmiwna £q suapmg A1ojejngal
‘gasnu ‘sueisAyd o vjop SaZAJEUE PUE SJ09[|00 BMO]  » sonpal o] SUdS ST UONBIOOSSY [EIdSOF BAMOJ atg],

Hamel Kooy ViaosesneonT T . NOIS

IO 10qE]/T01504,/5 U0 e [2IA0S /S0 U OB MMM // O
UONBULIDIE 20U J0,] “SJUIPIYS [BUOHIPRY

-UOU pue T1-G SAPBIT Ul S)U2PTIS 0] 512218 (BN

oyowoad o3 Sunnue(d st UoRBIOSSY (RSO BAO] AT ],

e T
&m: P?i. .m\.f
¢

VAL

“Bursing Joj stmagord

ssauaa1dlo} ueoj pus diysie|oyss jo jusdoyaaap ag
popuawiuodal a8uaoys Sulsmp) uo a010 ] Yse] o], e
JpAEeMO/So|JOIRa3T0I0M
JIITI0 I/ eat/SUIBIs0Id/410 [soU mmAL 7 dnt] ‘Y ND pun
:UOIBULIOIUT IO 20, "SIUELISISSE ‘SOPIB [I[BL WO “SNJT ‘SN J0 seFenoys [pyuajod pue
ucto1sAyd puw ‘systuaiBAL [eIuap ‘SISUULp ‘sasmu [EMJOE 2IEBAD PUR SURUEXD 0 1007 ABW Ul Paysyqusa
‘sumorsAyd 10p swesSord juawiedal urol sk Bao] ysu], 5,J0WAA00) MY L

[ SSINIDNONVOI S TH SR VIO Tetoiioll

.




201}y

NOPUI7o0U]/ST0 82 2) 815 I Py MART:
UOPEILION

210w 10, ~A3001d1231 UO PAsEq UOHEI 1D

Fuiyeas pue susury 0) Funedo[Rr SYND

Joj awn Jey 213 paonpal 1oy Julpnuapal)
suonednoaQ WESH 2 ‘[00F 9qUBAON 1] @
mgifpa Juod
~Pa/I0NEonp /00, apa W] ¢ MMM,/
‘Burde uo sasinu
pue sumatsAyd Suronourd to sanunroddo
Fuiney siafjo uopesnpg Sumapue)) jo
) 19jua7) [EJIPAN SESUEY JO AJISI9AIL] oL L

[CO T0GEPot /4D PoL/A T (G /ETL 53 oFuls MMM /7 aiT

[UORBLIO UL alout 104 “e1ep Suisusal) jeuotssajord
a1u0 ([j[eay SUIPMOUl BIEP 248 Y){Bal] 0] SS208 PUE JO AJ1[IqB[IEAD
3t} s2j0u f Suneaa 1L

N

R1SE-96T-58L ‘PIV [BIOUBUL] JUAPIIS *SIUATY JO pICOE SESUN]
-S1aqadunp, o oBu0 0 Tio sjuaSalsesuey mmm//duy
‘UCHBULIOLUL I0W 10 "SJUSPHYS jMUap pue ‘atauwoldo

ppedonso 103 sdiyseoyas s [jaa 5B diysIn[ods aMAIg
oSN PAPUNY 21EIS T 513J30 s1uafoy Jo pieog sesumy 2yl e
TN RO [P 1/({1]0/5TU Sy o118 aypy MMM/

{UONBLLIO)UY J10W 0] “SOUIUNLILION PAAIASIapUN uf dapoed

0y sa18e oym spruoissayord ateo jeay 1) weaFoid yuawiedar

uso] B8 mmuw.—umo ﬁm'_MH.l—Ov e IO 211
T AM_MWW%... Mﬁ,m\.w‘wv%\ fm S

&

T

‘001g-C6ET

-9 1§ 18 uBwaue( ALBE JOLIU0D ‘UCNELLIOLU]
a1ow 10 ‘saBelioys Japiaod [Eiuap

ssa1ppe 01 se1dajens dojaaap 03 *A310) susuBy]
10 LMOSSIA Jo ANsIoeatun) ai) Aq pajea1d
SESUEY] PUB LIMOSSIJA] U3am]ad UORIGGE|[0D

H] mm 22104 3

Fa




| Foihinooviyanennion T LT RS ol

O (8o /5120, PI00/SIT A OBl O1p My i an
‘UONBLLLIOJUI 2I0UL 10,

"UHOIIEINPS J13Y3 JAULITY

0} Buryaas sasinu djay] o) suoHSLY [EUOHEINPS O
SJueId SPIBAME UONEPUNO] 3210J3104 TSN 2],  »

P24l

PIBME [ERULTE [[OB2 J0J Jeak 3U0 10] Ajonuay]

U1 ISIU B ST }Iom ISt juardioan v swesdosd

Suismu ajpnpeid 1o ‘Sursinu [eonoserd ‘Fuisimu I ¢ [/511{)/PI0TS /5T AS] o188 O] MMM /AN
pataysiFal paaosdde Butpuape aq [[1m Oy SHUSPISI *21E)S 21 UY sasinu
Ayonuay] o Ajjenuun sdujsiejoios saplaotd Jo Arddns ayenbape ue uipyuew o1 sarfajuns Juikjuap

(JSIN) puny disiejoiag aayuoou] SWSMpN UL | (s poBieyo 2010 Y58 B payst|quisa A4omualy ‘100T Ul

I SN0 R TSSO T TRV NGISS TN OD D0 1 SHT

R

AMODNINAM



T

WM% @ M\am

i R

e

LT | BIUoISsajoId Sy UI]/AI0 USH] MAM /. ERY
SUOHEBULIOU 2I0UT 10,] *Safe fio

JO sapms o FUISING Ul 199180 UO S[RU2jEW Fuyayiew
mu_ugo,a mum.SZ Euwﬁm Jjo :aamaomm< Ea«m.soq oy

U] SPIEAE/DI10 USE| MMM /7. any

1J9EIUOD ‘UOHBULIOIUT |BUCIIPPR

1o, ‘suapms Swsinu o sdiysie[oyos jo AjaLea

B §131J0 SasInN EuﬁEm Jo zo:m_oomm< mca_m:._oq B_.ﬁ

R SR

\Eo mEEoE: >§><\
:UORBULICIUL 210U 10,] “S2BuiIoNs
2210370M [j1juat] Sutonpar prEsMo) paread
SANIANIOT PUR STOITEPUSWILONIT ilm J10dal [puy
¥ PANSSL 0PSB AT ‘70T AIN[ U] "UOHBID0ESY
jendso] eus{sino atg Aq [QQT Ul PRIBID SEM
ofE)10US 20J0[YIO AN QIROUIEIL] B0 2010,] HSBL DU, e
[1BUrspIFIARIMD 10 SGPE-THE-ST
1T JDAED AL SHITD)
JOEIU0D ‘UONEWLIO UL 20w 0] ‘suonuziunBio Aoy
pue sjuawpedap 818)s SNOMEA UMM juswdolanap
2D10J10M 1) E3Y] O] §92IN0S3I BBUIPIO0
pue JupwiFagul yitm paTieyo ‘UoISSHULOY) SYIOM
129 BUBISINOT 31 PAYSLQEIS2 WS o) “[00C U] e

i

TNV HO NOTESTININO S HUHON SEVTT

VNVISINO1



*JUSTLITCIIAUD HI0OM S} PUE “UGYHIAE HIDLLIINIDSL
ssaIppe 1ey) saaneniul Juloduo aany gNING

puB ‘DONENSIUNUPY SI0IN0SIY UBLUIL] SIEDIR[ESL]
10J 191008 SUHE ‘UOHTI0SSY [BHASOR SUIAf SUL
*(5asanu Guipnoxoa} ared wia)

Juoj Ul S19410A 2IBD SWIOI] 40 I5eIoUL 350M INOY
-1ad-jus0-0¢ v popury A[Jusdal aImu[s1ga] AR AR L
T oA NS 1/S3100] J0Lf/8J0 aunio//dny
"UOTHUIIDL PUT JUSLLIYINIOAL JO] Sardanens

30 juawdojaaap ot pun ‘sanoeld pur uoneonps
as1nu Jo uopridoul oy 9otreyua o] sagunioddo
Fupea1o aJIgAs HOLBINPS 381U UL PAPIIU

safue oty 9zAeue *Fuisinu Jo amgng 34 s5nISp 0
1007 foquuasag] up JIMLING FUISION © PIaL] dANEN]
aa10)op Suisimy Supre] ut sangua)|o) AL

e oL
.

a5
Byeg] SUISINR] WALIULA] SUIEA L) dojaAap 0) JOpIo UL
SR J0J 2anstadijal jo awy 2t 18 Furrodas A18un|oa
paruawadun sumep ‘g0z ‘1 tequendes FumuFag e
*A2AINS SPasN 90I0J3I0M 2IE)) I{EaH BN
# pajanpuos wsAg a8a10) [EoIUY3 L, SWRA 2t
PUE 92ISMIKI0.) JO JAQUIBRLD) 918G WNBIA O F[ogz Ul e
‘sKanns diysiaquat yFnoap
AJISOLL ‘SIa3I0M LI[TaY PRI]IR PUR SISINU UC BJEP
20I0P{IOM S1I3([00 UOIEID0SSY [EJMISOE] aUIBA 3L e

I e T eReE e

T Wz MoU/sa0ed Mau /50400 /s]0 BHwal] MAM AR
‘pandad Ajaenbape are suossajord ey

U] peIsaIaIUL SJUAPIIS JBL) FULINSUD 2 [[aM ST '5J9218D
218 )[EaY U 3821931 95821011 0) tweiBoad wrpatunnw

© Juidojaaap s1 (VHIN)

‘safepoys [eIliap $saIppe o

J[qE|IBAR ST §59UaAI510] uBD] pue sdISIB[OYDS (MU »

7810 ouwoy;
IOLIBULIOJUL 2IOM 10 “3)E)S 2] Bl
swrifosd Suisinu Suipuane sjuspus Juismu auiely 10}

woddns sapiacad autepy Jo s1opea] SUISIMN/ANING @

p

. NheHamEEer
[EuonEINP

"SYND PUB Sy 10 SWERIH0l

oty Juorue ajqurazsuRy 5181 WRNDLLIAD

2102 IO~ € apn[au] [|IM 5124152182 PasUdauUn
10] UOHEONPS [9A3]-ATND JEU} 2I0SST 0f TuUL{I0A
u2aq 56t 9010, ST J0GT] 0BG uIEN A,
“HIDUIABAPE

103 soyunuoddo apiaoad o suotyisod

Iapea[ wesy [2A9]-19y3n] mau pus suonisod

ALjus [aAR[-12M0] MaU JHm Sqol apie Bunsixa
oqu JJE}S AUIB ‘86

IO 8 [ 950 [DI55210/5a J Mt Jatl SojlT A/
JUCLIEILLIOU] DIOW 40, ‘SPTRIOUS 19%10M SS2IPPE

0} SUOLOE O $3L4a5 € .10] PI|Ju0 ‘S[RIDL]O UOYEINDD

1081y pus ‘srojmjsidal oJms ‘sI1apua| Jlwd
yipeay Jo pasudiod ‘aFeLoyg oI POYITS

a1e7) (3| U9Y] 2} SSOIPPY 0] S)IHUWI0)) AUIR[A 91 L

7HI0° SUI0;7- 070 *Sanss] S0I0TI0M 1I[BAY parj[e
pue Suisinu uo 3o} 3sE) & paysqmsa (GNINO)

spAlMIaxs} JWsIp auey Jo uoneziiedag L
‘a1B)s AU} UL SI03I0Mm

21e2 pjeay pajjis jo Ajddns sjeabape us amsua o

armu|si9a] sutely 2y Ag TOOZT Ul PAUYSLIQRISD SBA
[tounoyy diysiopear] 22J0JHI0M 21ED YI[EAH YL




Wi

OO NTDHeON T

L o

TGRS EER G AT ]

‘s|euoIssajoad
AIDII[AL JO UONUIS PUE JUILIIIIOAI 3L} UO
E:E::EE 81J0 u:mn_u? EuEmU E_muﬁ ﬁ:ﬂbms_ u: 1

MEE .mmu=u>_m.5,tm=mo_\u5 ?mzrﬂ 3>§<___ BE
uoneuLIof
a1ow 10, “Adesay jpuonednoso Jo [gosAnd
‘Fwsmu £pmys 03 werdoud juswledar/aouesisse
uEo[ © 10 Ajijenb Aow saadords
JUDLILIAAOT [B00] pure u1s o[qifie owoou] e
7AI0TUDqUET MMM/ ONT
‘UDIIBLLLIOJUI 2101 Jo,] 19y 1o ' JO SVdD
LM SIUDPISDT PUBAIR]A] Q1B Ol SJUapys Sursing
awp-ped 1o [[nf 0] 20UE)SISSE [RIoUEL]] Saplacad
wesdosd diysiejoyog FulsinN 218§ pUs[AIEK a1, e
Fe0l-+ie
-008 10 §95H-09Z-01# 12 UONBISHILPY dijsiejondg
218]§ 2ty Sunopuod Aq pAUIRIqo g AR BONEULIOU]
1euoippy sdiysiejoios §usmu jo Aatea v

Em,to moam_EEoU :oumu:vm hﬁw:._ w:m_buE u_._ L e

JEI0TuOquUIFAAMA O]

*AZopouyoa) aoejdyiom

pue ‘senss] aoudylom “UOLEINPS ‘TONUIL JIIUNINIIAL
38100 JO $2NSSE APMS 0) QOOE AIN[ Ul SISy ul sisuy)
2: U0 UOISSIIIOT) IPLMIIE]S o) nu:m:n_smu ﬁ:m_me




[Mmns [[/Z00¢ JeUIUns /W, SUcTgdIjqnd,mpa’ o Asm /T Uil
*afenoys Fusinu at uo U 2UAJU0D B Py
(NN SaSINN pai2isiday Jo UOURIDOSSY §1aSIOussu 91,

.

L

5
N

i

e

T ISUT SIojlion OSA/SOIopPEIT,Hpo 191e00 10 A/ U1
*S|IASTIOUSSEIA
U] 92I0]YI0M 21D [}[BAL 2T]) U0 BIBP §103[[02 2H0}100

JOI SRS R MM AT

10 SpLG-0E8-18L ClED

UONJELLIOJU] 91010 JO.] ‘Sasing

JUIPIS 10} pue 20uBAPE 0F SUINaas SNY J0) SAISIE|OYS

0] Jajua)) AL,

SSMU[IBE5BIA 1L
. 7 1

R
b
i

JATESTI[Eal[/ST BUl TS AU
H01BULIOJUL 2J0W

10,0 CApenb pue swomnno “AIpALap ‘ANqeLA
[RIDUBULY “SAAIASAI ‘SALUIQRI] 1500 *SanNUDAdI
‘Gursuniy ‘wonendal ‘ssa00R ‘UOYRLSIHUPE
‘nonerado 2reo esy Sumunuexs ‘Ansnpul
ysjuat] sty Jo sisAjous sarsusyaidwos

B JAnPUOD 0] Q0T AR UL PALSI[QRISD SBAM

SLLASNHOVSSVIA




I rSaTo jIoME 0 SING/SaEEIIT QB0 oUl MMM/
-aIe[513a] ueS oI a1 Aq pazLone

St *5301A10S ASNpU] PUE Jawnsuo)) jo jusuaedag

a1 Ag 00T AInf ul pajojdiucd sem aotorjiom Fulsinu
Teuoissajord a1y Jo Spasu aImny pue UL atp Jo Apnis

. N9

TI[0 S90I105a1 /W00 IO Il MM/ 01

:UOPBULIOJUE 2I0W J0,] "UAIPIIyd 3Fe jpotjas Juowe
ssatiaIeme suolssajoId 2Ieoy;eat] SUISEAIOU] 0] PAIEDIPAP
931SqaML B SUBILIEW [1ouna)) [eet] ueSigatpy a4 ],

OF66-1FT-L16 1B PR
Anunmiwaey) jo juatgiedag ued I 21 JOEU0D
“I01IBULIOJHL 21011 10,] 'SANIUNWILIOD PIAIISIDpUD
11 Supylom 10} WML Ul SIUE)SISSE urlaisAgd
DUE ‘S2AlMPHU ASING *siauop3aeld asinu *sisnuap
‘suetojsdyd oy justuiedal ueo] s1ap0 (LY7TS)
wesfor] juawdeday] usoT ajms UBHIUDLN B, o
JEI0 IR SIg o [Uea I oIUl MMM/ AN
‘spuaprs Ny
sjuapisal ajqrine jo weBosd wewiedas ugoj g .
swniford
T0LIEANDA N PAIPAINOE UB UT PAjjoJUud SUIpmS
juapisaz 2(qifije to} weaSord diysiejoyos e e
-qresd o Fundasoe
Jaye Tead 200 0] SUonIsod 1iat) Ul Umual
s oia pue sawoy Swsmu £q padordwa
217 OUM SN 10 ‘SNJ'T ‘SN JUapnis o] sjusid e
‘A s3]
o1y3 £q uoeIapISULT Jopun Apuaung aiu sjssodord

wawdedar ueo[ 7 diyssm|o .

—

NVOIHOIA



W[ ARDEUG0 /9011000 T AAAL// AT
Juawdojaasp zapun

51 doysssom Suinp padejaasp SUODRPUSLILIOIAE

21 puE pareys uolELLIOU] 2y sajeiodicour

jurgy odal Vo MUALIDONAUD FUISINU JIWAPEIE

atp aaoadun pus pueisiapun £[aatsuayaiduos

0} sjuapmys pue ‘siafodwa ‘sLojganpa asmu

pauaauoo doysyrom ot ], 100T ‘5 190 Uo pnol) 1§ Ul
pIay seas ‘dHHIA pue ‘(QIDUN) Suiie) u sandea)jo)
zjosauwpy ‘(d1TH) digsiauned Ansapu-uopneonpg
areoyi[eaf] au Aq padoasap doysiom , RIOSAULIN

ul :oznu:wm mEE:Z é Aouden m:zaEU: E_ ,w

oL
i .,m:m

O EJBp/5UD/SA 1p/50 UL 21E7S (BaL] A, /- 03]
‘uopensidal 10 [EmMaUal 35U301]

Jo swiy 2y ju sloucnyoed a1ed yijual] §,21018 A1)
mmuﬁsm h_pm_:mE ::muI mo Euﬁtmmum 5, BJOSaUWIAL

GO

MO 5106] oAeoy)|eat/ipa nosuul L

SUOITECLICUL QIOM 10,] ‘3)1SM 519318
yiyray v sysey diysiomieg Ansnpuf pagagie] oy, e
U] T UL/ 00 QU UL AL /- (Y

"SJURPTYS [0S ([T 10]

weadord diyswagu] aIESiEa[] JOUNUNS B 81910
aEm.EE‘am aImam[eay pue Eamoz Eomocasz .

1

T UT0]/SU3/5AIp/SM U 2115 (1[Gl MMM/ ONY
1995 UOHULLIOJU] 2I0W JO “S3SIMU pur ‘s1auoypaeld
asnu ‘sjuemsisse sueiosand ‘sjspuap fsuroisAd
urqin pue [ 1of sweiford juawAedar ueg)
Eu..mo Ean_ua P]esy Jjo EuEt&uQ § EoncEE

THHO N0

%

58l TRV HO NGRSy

\m: T BEm E_mus.g»\\ |
‘safmaoys Jursmu ssaippe
0] Apas 7 se werfold UORIUS00ay s2a1AIS TSN USRI
B JO 051 auiurexa 0) spadxa sa1oppom Fuisinu Jo jaued

B POUSAUOD LPjBa}] JO juauspedag] BosouA 910 F1o0z Ul e

JPUTTLIO}/530p J (1l /0G0 4/51[2/SAT /ST B S 815 ) [Bol] A7/
*s55e]101}8 S040]I0A J}[BAL] SSAIPPE 0 SaldoNBLs
SSMOSIP O] SIWTLIG) [RUOLTAI UIAD[D PauaAuwd dijsiauling

9010310 A\ SUOISSDJ01] |Bal BIOSaUllA 1) ‘(00T Ul »

] O AL/ TH00" QO U ALAAL 7]

"SPa2U 20IOPLIOM 2INHY SSAUPPE 0} $A1F)ENs puatltiodal

0) juawdo[aAsp 20104310 UO 2210J 58] B PaYsI|qLIsa

sBy E:Emctmm auwaiieal] put [p)dsol] Bjosattly u: L

VLOSINNIA



TS 10075 L0/E L/59 0] S/0013/ 1000 apOISUT AL 7 A1
"a)|Is Ay ut

SasHIUL paINSISal o T Fuisinp jo preog ayl,

gamie . L NOLDDY NINAEONODRON |

Uny g 100/5 LO/EL/SAIEIS /231 /0D APOISI MMM/ 7. ANy
uonzuLIOjul 0w a0, Ajfenute aunge|sida)

oy o sHutpuy s1 odar o1 painbal ST NG 94, 2188
o1p) 1 oBeyIoys SuIsInu Ay ApIs 0] 107 W 2rmesiFa)
aly Aq pazuoygne sem Juismp jo preog 1ddississipy
aul Jo (MNO) 221030044, Fuisinng Jo aigjQ 1L
RTAID T A N DI

S Sradiy

IddISSISSIIAL



‘0012-SEC-918
T8 UBLUAUE(T ALIBE 198]U0D ‘UOIRULIOUI JIOW 10,] “SIUSPNIS
[eRIap Q0| 01 98 woy 2z]s ssepd fwerdoid [juap s)1 2215 2t
ﬁummuuuc_ EH| EG Wmm:mv_ um E:OmEE mo buEuE:D m:_ H

wwm i

L

‘08T9-1SL-ELS 18 1oy dway
20|y JOBJUOD “UOIJBILIOJUL I0] "SPasl 22I0JY10M JUALIND
ssarppe 01 ‘quawdedal ueof se yons ‘sanmosar jafiey pur
s181U2184Y [EUap pue “gIsnuep ‘(NJ /NI Sasinu ‘siojoop

J0] Ppoau Jowm a1 aulutaap sdpay Asams Aimpunjoa
SHLL Csieak g A1aaa sjeuotssajoud neay pakoams sei
EDNSIIBIS §23IN0SAY [I[Ba]] JO nuaIng ,Sad[Alag teumy]
wcm ::mum Jo EuEtmmuD ] E._omaE mwmn qum

TOD U8 /510" 3010052 I 3] MMM 01|
HIOLBULIG)UT 10w .:5 ‘LINOSS[TA] UT 5123180 EEE_

SB'S Em.a_o:um\co:mu:ﬁm_\ mEEcu E:E.E.n_mab_“ T
‘O BLLIONI 2101
Jog ‘poliad twak-om) €190 00 9% 01 dn saradal
Kew juardioar diysiejoyos v suoissajoud yjjeay
pai[[e 1o SBursinu uf 5122180 Fumsmd sjuaprys 10§
ajqe|reae s1 ‘syenndsol] LNossTjA] Woly STonngLU)uan
£q papuny ‘sdisiejoyag SUOISSAJOL] B A, e

WO TEIS UTjeay Aam,y:
UOLBILLIONUL 2JOW J0,] "LINOSSIA U] pasll JO SEaIE U
5201AI08 FmsInu o) afugyaxa Ul *SUno| {BUOYEINPD
Audoar 01 sasnur (JaS11y Jo Ny ) [euorssajold
pajoajas o} Jead tad pog‘o1g 01 dn sapracad weiSorg
juoideday] umoT Juapms SulsINN [CUDISS3JOI AL e
‘SIUAPINS QUAITAL [BiULp pUB [EIU3P SpnjouL
0} “{ONNRIJ) HNOSSIA 10] SALBIIU] 301M083y]
amy) Amun ‘wiesJosd juatnkedasr ugof [gorpatu
Bﬁm uE ﬁuﬁmm&ﬁu uu.Em uﬂma 1 EEuD BSm g uz .ﬁ .

‘woneuLIoju atour Jo.] “sTumas yipeat oyqnd ui seatatas

001 Z-5E€T-918 18 unaung] ALegl 30muoo asead

aayuaaaid aplacid o) s)STUNTAY [rjuap Ioj asyowrd

Jo adoos oy Supusdxa 40V 2013081 [BIUS(] A1) PIsIAAL
SBU LINOSSIA “101Ja 51) JO 3[Nsal e 8§y “s1apiaoad jejuap
Jo sadepoys ssaippe 0] ‘411D SEsuB) 18 LNossijA JO
Anstaalury aip yFnong ‘sesuey] pUT LINOSSIAL U3amiaq
UOYRIOQE[]0D € S| u&om sy ,r E:EQ R.Em 1IN

TR—INOSSDA



| NOTDOEoD VINAo e |

e

Gtion

T
£}

HOM

.mcocm&:uuc aZutoys oui
s1ayI0M JuaLIND spuIsdn 0] Aea 1 s Fuiuma) sour)sIp

2 512010 ST UOQQTY anjg YL
R ] o o

!

"SJUSPHYS [QOL[2S [EJU2p PUE
[BOIPDUI JO] SB [[2M §8 ‘suoissajold ujjear) ul pajsaul
sjuoprys jooyas ySiy Jog sdiysiejoyos jo yuawdojaaop

oty BurApmys s1 avto ¥Se], UOqqLy Ay syl

1esF

~FHb-00f 18 WNASUEI UBa[ 0003 ‘U0TIBULIOIUT 2I0T
1o -55TLLIOUS D2I0JYIOM I[J[EAY SSOIPPR o s)T0juns
Hurdojaaap ur 2je3s AU 351558 0 JOPI0 Ul uenesuadwa
PUE “JUMNIUOIAUD Ji0M *UOHEINPS APMIS 03 100T

10 12qo1oQ) Ul PaYSI|qE)ss SEm 5aSEMI0US 20I0II0M

GOSN O NOISSHNINGD HoHOT NSy i

QIDALI|EAR] UD 2210 SB[, U0qGIY anjg s Joutaacry o],

VNVINON



S
i

TG SIS0 3040 TSIl Ua0 MM/, OF|
:UOLELLIOJUL 210U 10 -UOoEjsyus qol pue ‘uoiysonpa

usurnonaud juawfordure “Arejes ‘sorduadowsp uo Susnoo) SN
pusE SN JO SA2AIMS PjonpuoD sey Sulsmp J0f 2 BYSBIQaN AL

LIIL
-Z0F HIAL YjOIUIT SUISUD[ ~IAPREION UR[
10 8E66

-1L4~T0F B1M BYSBIqoN] Jareain waduid LD
110RII0D UOTIHILLIO L
240t 204 siumId g H paigjal amd yieay

e

Kjjuauma sjuapms o) suso| a[qra1siog

L ihhmooViNaGEDEenon,. L

T

00TT-LES-LLB -1

Tea

HIOLBULIOJUL IO 10,] "sa015ap y|Eal pat|je Juak-oa Bumnsiad

S[ENPIAIPUL 0} 20UTISISSE [UlouBUY Saplaosd wiwiFory dysiejoyog
{ogmwvy) vonednoog oiseg uenjodenajy pue [y 24 =
0810-1£¥-(Z0¥) "XV
LEET-1Lp-(TOP) "INOHL

1o3euey weifor ‘UISSUE] DUIIBRY (JOBJUOD

‘UCIBILIQLU| DIOWI 10, “BAIE PAAIDSIOpUN pojEudisap-2lms B

ur uopediqo sogouxd v g3iam stouonioead aaEo 3B 01 Q00010
spieme Juawikndal unof s19)j0 wierdold juawkedsy uroT BYSWIGAN e

T GE0}/810 TUSINUFI U0 AAA
UQPRULIOIUL 2I0W 0 ‘uonenpeld

Buiamo[jog 8ak suo 1se0] I8 10§ eyseigaN ul Fuisinu aogoeid o3
pannbas a1 sjuaidioay] a1eis 21 W swieagold Jusinu ul pajjoiud

BE66-[LI-TOF

17 20qe Jo uowandagy oysTIqan st jo Jadu[ Aqpu
J0BJU0D “UONBULIOUT 3IotT J0,f Fuen pun JUSWIRI0]

uo snao] Suens ¢ yiM ‘suonedndao yijeal] paijju pun Jusimna
w siappuj 1sa1ua spoddns puu suorjsdnoso paim|al jeay

w sdiysiownd pay sekodius saypaln 1aiford snyy, sebeuoys
11135 2403 P|Eay ssaippe 01 salfalens Ajnuapr o S1apoyaNms
A27 Suowis voyrioge]|os v §1 {1 MH-YJD) fuueag,

Daf 10} umday o

7E oS nIsmU-Iaua0 MO

JIStA 10 LTE0-TLy-20F I8

AT auaprey)) X 19e3U09 aseald ‘noneiuiolu] alow
In 'sofnpoys ssaippe o ueld o18eymas v dojaaap
0} pue puewap put Ajddns asmu uo Bjep 10ajod




. e

T SOSING/ A WISIN/jo0 BUAT AR AT

{UONEULIOJU] 2I0W IO ‘ARAMIBPUN ST SI2PTYS

[oorjos Aipjustuaja 10§ yooq Junie]od € jo juswdoaiap
atp ‘Afjeuonippy ‘swesSoxd dardyyoay o ut
seusinbasaid Buisiu 0] 25mm00 jooiss Sy v Suido[aaap
1o ssa001d a1 ut 1 pue SulsIinu 0} SJUIPTYS [OOLDS

Y3y Suoeme premo) paeal amnyzoig v Suidofosap

IO NV saSHVITotS T T AN Vi OINGIS SN

T 595N/ g UTS TN ASU BAT MMM/ O
UONBULIOJU] 20 104 “Juatudo|aAaa(q [BUOISSaJOL]
PUE “JUINUALGY) ‘UONIBYIY (S0 IULI0OqNS
s padojasap aoiog ysel, 911 ‘EpeadlN ul aSuuoys
Fusanu a1y uo pedal v paseajal yer) dnoid Aeupdiosip
-I}[TIL DPIAMDIESS E ST “UOIIBIZ0SSY SISITIN BPRASN

aly Aq PotsI|qEISD ‘9010, NSO L ASINN BPBAIN AL

ORI

VAVAUN




OliDHIGD Vv a DO DROM.
I[eay - Iy auuo/s10"
TUOHEULIO UL DI0W 1O "SJUIPIS

|ooyas yduy oy paread surerosd pus Some)
S102.87) WRUAL] 119U YSnoIy) HOHBULIOMI 328D
p{eal S19330 DYHY 2sduey MaN [INog 2L

T
( e
DR UE MMM/

J AR [ I THE WYY R T}

UONBULIONIL 210M 10 ‘SJUapTs

[ooyas Y1y pue 9|PPIE 0] UOHBLIIOJUL 132182 U} EY
sl

“1TER-1LT-E09 18 S|LaIAIYD PIEDR

10BIU00 “UONELLLIOJIL DIOMT 10,] 'S3NSS1 30I0P{I0M
gsnosIp o) Ajtapenb Sunosi uaag 5l SIDLAIDS UBLLNE
puk gHEsE] Jo uawedag] auysdwel] maN ays £q
patsIqRIsa 9010, YSO, 21ED 1924 8, anysdwep] AN

MATHSdNVH MHUN



0l

o

ny%\«

e e

7TS03A90 uTd UM AAA7am]

‘suopednoso a1 1){Eal] Pajas[as

1o vep puetuep pue Ljddns 51091100 U EWLIGIUF
EuEhoEEm qunmaauuQ Lom .EE@U ] xum._u [ MON
T R

@m

OC/ [=POIT Iy Xap U1/ AT/ TG0 O AT B (1] 601 MMM /7O

(HONBULIOJUT 240W 10, "SISNIOM 1RO 1]]|Bal]
UIu2d 10} uEEPS EEEU_.EE uBEEEm mE_ \numb_. M3 Z

T Radin

AT [US)I0U213A T B[ S19] /310 U00MIDT MMM/ O]
:UOIEWIOU] 3I0W 10 LEIS U0 SN J0J sweagoad Jurupey
Ay e1oads 1oy sapuade 210 ()[BT SWOT pUB ‘SINI[ON]

a1e0 unel-guoy ‘spendsoy o7 j1oddns yeiouruy sapraoad
weiford 3} '590IAIE JOIUDS PUE 1P|EAH Jo Juawiedagg
atpy up weaSoad Jo11g Suittes ], pue uopEanpy SN
feedg e zm:aﬂmu 0] :9_ Lo mw. vﬂmcmo._aam hum._o_. MAIN

éﬂ.\ ,w\
e r@

[ O sigjonasiaa e iiod eq T mA A7 a0y

[uonmjus o 104 swmBoud gijeay

anqnd [9A3] a1enprd Jo It pai|[e ‘TUISING Ul pajjoiL

211 oy S)UOpNIS Paroajas o1 (Siusajdde slow 10 2u0 0F Yara
0002 Jo umunupu} noddns jmousur 10; sjueiS opiaoid jjim
UOLMDOSSY A, “siaared [eay Sumsind sjuapisar Aasiaf
MAN] 151550 07 punj digsinjouas o patsiqeIss soy (YHIND
uopnaossy jntdso Asstar mon 2 jo melyge us (1TNH)
zmﬂm_. Euz ha E:._ ,r :Ec:mu_._mm ﬁ:n :Emumux E_mui EF

TS SIo 03050 STuAULTIPa S T A AM/7 O]

1UOTEULIO] U
atour Joy] ‘[puuosiad paredaid Ajaenbape jo uonezijun

21 PUB ‘TLONUIIAI YUSLIINIIAT ‘ucyeaNpa Juisinu 5o

yons seate Furaoxdwr vo snooj {1 LU Ay ANSIBAILN
S1a31Y 18 TSI 0] 12U ALRIOqR][0) ADSIOf MIN

uE :m:n_ﬂmu E cE:.E 714 paendoadde sey zumhu_. >,uZ

AHSHHI MHAN



T AASTIIO0/6 10 UL A A O]

UONEULIOTUL 20U 1] 2DI0THIOM [)jRay

§,00IX3T MAN 10 RIEp £aaIns Jo suodar saplacid
UOISSIUOT) AD1j0 I[EOH OMXIA MON AL =
TR AASTUIOD /B0 T AMA 001

‘IO RLLIOL] 210t

104 "OOIXAA MAN] Ut dJuap[eay [ein pus Aeand

Fuipraoad siojenstnape pus siapraoid ammompiea

0051 Aewrxordds oo uoyeULIOJUL jLOUIG

puw AIB[us 3109[[05 0) Asamg uonesuadwoyy Arejeg

[BUOISSa]OL] DIRMPIERH [C0Z-000Z 24 pajonplico
(MHAN) "9U] “S22IN0S5Y] I[LO[] OIIXOIN MON  »
SO0 31015 od /7y

{UONBULIOJUI 2I0UE 10,

‘SBJE 953L]) U] UOOTisyes Japlacid ssasse o) pug

‘SDOIT [RIMLI-UOU P [BINLT U JUSLUILIOAL S0UAN[JU]

R IRV ] 18U s40308) Ka3) Ajpuapt of siapracid jeinl-tou

:uonuULIOfUL | PUR [RILL 839M12q $30UIA]JIP AJNUap! 03 supioisAtd

QUIOUI 10, "OIIXI AAN U [auuosiad s welal pus [e19ua8 pue *‘ssyuap [ereuad ‘sjumsisse unasAyd

1nI031 0) spoye poddns o3 pazniedio Louafe jyosd-uou ‘slouonoeid asinu pus Sasmu pafaAms Ad1j0d
‘ayeand B st Q:E?c .uE ,muu.:._omud E_muI 8:82 BuZ u:_unm jo HE:mE 85@2 MaN Jo ba.nSED HF .

0D ¥ YU HDHO G

: %@Wﬁ

T A [Ea U PIE e Ut/ B10 syounT AMA// anY
TUONBULIOH 210U 10, "sI1sweIpod pue ‘npa wun{H)sSEauop [[9il-a 10

‘sistyawoydo fsispuap Ssumsisse usoisAyd onpedoalso | BYTY-REE-COC 18 DUMS BSUD( 1981000 "UOUBLIOJUL DIOW J0]
pus susioisAyd sipedoaso fsasinu 2o1on1d pasusApe "BuisinN Jo puog al) YENoNy I|qE|IBAR SAOSHUS ANSUI]
ssjumsisse uziarsAqd pue suerorsAyd sapnjour suoissayoxd | SISO SIsA|auR puai § pu ssuautiedop pyray aijqed pun

) sappuade yiray awoy ‘sawlol Sulsint ‘sjodsoy Ul 5a1oUsona
pIEaY 2[qI3LT "0JIXOIN MIN Uf TIE 9TTLIOYS [BOIpaL Jo Apms o ‘swaiFold voyeranps Fuisinu woy suonenpead

P3JBUSIS3P © UF AWR-{|1Y 30100 07 JUIUGRUWOD 301ALS pur Juauijjoiua ‘suoneoljdde w1 spuan jo sisdjpun us s1apes|

7810

Izak-omy 8 10} udmas o) sjeuolssajord mpjear Suopoead FUISINL JO AOAINS ¥ POPN|aUT APMIS UL "0SIXIIN AN Ul
1o} surof Juaprys Suipueisino jo yuswkedar sapa0id | sosmu 1a) puswep pus jo Alddns ay) jo paips wawdojaaag]
weifoud Eo:&m%m uBoT E:o_mm,&c& E_Sm EEL 920310 B wEE:Z J0] WINTI0SUO) DAXAIA MaN 8L

L SSENHRIBHOT RVOITREHSHVIOHD | ENVTHO NOTSSTINTIO BRGNSV

OOIXHIN MIN



xw

i@
]

Dy

mzz ._E Ex:_E nc_, ap pue mzc:gv_cm

“JUDUE] [OIUD U] SPUDIT TUAATD 10 HUMLCGLE ap-0)-dny

usegn o) s aty ut sweifold vokonpa Ny 11 Jo £aans jeRuNE
UE SINPUOD SAIPIEG 9300 N[FRH] 20] IMUa) 104 AN B =

TN 25 /AT PasALT U0 AR *g00g aunf £q pajduos ag (jia SiEsa:

UOIELLIOJE] 210 Jo “3WodIno pu ‘asodind TSI XopUl/AI0 J00ZIaaIMaAl AAA 7B JO SISA|RUS PUT UOY2)[0A Al pun ‘TOQE Jaquiados A pajrows

*aanps uo pastg waty Suizimiio puw voissajosd Fussmu i) o) HONRULIOpUT dow 10, “sq0] Sa31AL38 i)1ea] uo papracid aq J[1a [00F AQAITS D] "SISINU S04 MIN JO suonuiaadxa

pa1ngal sLoda) pusl wirp Supas)(oa a0 ‘Guisiny uo ssnoyiuues)o St UONEULOIU] e of pagim WalsAS UONBULIGIUL £3240D DAL PUE ‘SAINGLNT ‘SoNSIAIatNs a1 asds Aapl o5 SNy
T ungag suy EuEzun_uD :o:uuz_._u n::m 4_._o> >SZ 2_._. un u_.EN ._uu._uU uE mEmE:_E Jogqu Jo EmE_.S%Q J_Em fo.? >$Z AL .B mmh:_z 1 E:ﬁ:nu E .En_n EuE::nuD :o:auﬂﬁu EEm n:_,m, .

. E%H m
o i
%@Nﬂ& 7 i,

_uu.E.E.EB EYTEETEY
fuo] ays Jo SP3JU UDLLUSI2L PUN JUIULINIAA] SSAIPPE 01 SILLIDY
Fuysanu 0] 951213U) JIRL PLEIIPA[N [RUODIPPE 10) (FO0T-TO0T)
SIM34 D211 JIAD DL 5" LR ES S0 [Mo) B sapLanid apjuay jo
wamundag] Mg JI0 4 Map A1 A paraisiuRupn ‘wiesdosd
uopBnsucWA] waasodu] Hifond swop] Susmpy AL .
‘uoljUAlal puy
HAUNINLIAL S0 oMm Jof spestdsol] arjqnd-uot o) sasmaldm
201 PHUSIPAY [FUOTIPPY Ul {$00T-200T) s4uak aamy
13A0 UOL|IU 5pg j0 (Mo v sapraosd “Aqnjuoy jo juatnasdag
WS HIOA MIN 2 AQ PAIAFEILIPT udunsnpy UonEIRY
pue wauginiaay jundsop] jwavan muawaddng aqr .
"La154AS 248D 1[I
alz1 u1 SN O] ANP S|[1YF MIU PAIL OIfaL SINNI0AM Ansnput
y1eay Jof neawko)dwa apraotd pun safimroys pajuawnoop
i su0nudnaso ug sioy1oa ANSOE [1{RIY USRS
10 uten @ s1afoad 10y ZogT U1 UeLl % 01 dn aggeiBAR

L

apu \roqu] pun B0 Jo sTUiandag] ams oA maN S ‘PRAIDAL PIIAYE [BENLST ]300 10¢ teak au0 10) play
hp pralaisIuIpe ‘aalenin) mEE:.:B_ ANQIRION, UTUAE] L LI <] :q_mmu._o.a FISOUD 113U U 23mG Y104 MAN Ul YE0a O] 90180 1810 sjuaidiazr WA I0U03120]10]¥5U1/A0T PAsALr a0 maa /il
‘5101038 DILAIIS DIUD MLOY pue ‘Hwoi Jusnu ‘epdsoy dpjsaepoag -Juisinu parmsidal Smpnpout ‘swafay o Ag pasuan)) usissaoad 18 OliY| U0 BjgujizAn
a1y ut 5ol 10] $321AL38 papury I L 10} I[QiEi[o s[rnprAlput w ut sdiap v oy Hunpes) wudod pascidde ue uy pafndua 1o Susumdaq | stuodar ayg, | conqng oy Funsaiodg,, 910da 1oy o SUONUPUARINOD3T
o} soajasas soddns pue ‘Fupure qof Yuauniusal 2wt olgay pun dnodd AJptoumu puasaidalzapun ug Jo IaquIsil B Jo/pan puiz &Ju1puy 1198 pasuajar say 2040, ysr] A1 Fuwsinu
Jo umstaoxd a1 10§ TEOT W Lol 7S ©1 do ajgajiean apow POTTIUCAPUSIP A[[UDILION0DD 240 OUAL SIUTPISAI ARG PO A maN o] sJeakanof | Jo samny una-Buo) atp pus ‘urajgead aty o suonnios ‘sfauci[s Juisinu
‘1oqen] pun fijeap jo simawuedag 0e8 3P0 L AN ap Ag Jo aead dad gpo‘es o) da o spras saymu uauniadag] uoyranpz a1mg A JURUSAD 211 2N Taa 0 SUIsinn J0 a5mn a1 uo a0 s, nodahy

PAIASIULLPE *DANMNIU] FUNMIL II0M N(@OH ANVL UL » | Aq pazstopupe ‘amidol] duyssujoyas AmnpeddQ [nuoissajod siuaday ayl | amg » pauiodde siueSay jo pInog 1)g 04 MON 2: 100% [Udy

INHINTOT AN AEaAa VTR L SSENISROTNONSSSHVIONDsS | 1T TNV TN OINOISSTINING D R D,

T

MJOA AN



SO N A Oa s L enamEer T

0P| 0-6-80¢. 775 FA M I0AI0D

*5204neEal SUISLEL J0]

Fupuuuyd s1farens (943] 2)ms pue [Ea0; ajowod

o) [apOy Tuuue)) ssInp alp padojasap sty
(NN Bmsiny a0 1ajua)) TUS0M0D JUON 3], e

0P 1(0-6C-BOCHAISTR[3/pI0MO0] IO TG Avasy L d]
AMODISAG; N N/ 9u B ALat/7 it *Apous
9315 a1)) moyfinosp [aruosiad mdsoy sTwmpuy su Fuseo[al ag [jia pue sjejdsoy
01 JUMUATRGILL [EOIUYD Yaia) O} DINSU] JuatuaSeunly [ v dojaAap o) Fusinop JO £aA1Ns 9n10f310M 511 Loy TRP pajidwind
10 |004AS N AU s TUIoa ) 9310 38T SARTIOGNI0D (Y NIN) §,U0HI0ss Y sU] uoumaossy [dsol] suiom) UON SIL -
ALINP BEOSED) UOR Ll pui (VHIN) U0NRI0ssY (endSOpE B0 YroN AL, . “§j0m[as Bursanu ol afmaoys naey ag
“§paat asiepyIom ymay o) sweadord Fuimn ssaIppe o A3nony Fwsmu andard [a sweifoad
sy e o) suaya poddns o) pauigap JUSWAOPUD UOI[IW £5 B preao siafojdwa 3sIYL, 'QOOT IO MUP Adang 1sasu] NS DIHY
Jofut 1210 pus sIaplapd 2103 11[231] WOLJ SIN}|OP UCH[TILU-§[BY © HWL]) 210w pIsIn 0P | (1 6E-80TV4R58A[2I/ pI0ADDD a1y uzqsn padojaaap uaagq aany sweafoud
S0y 'UDNEPUNO) APINITETS M1 HFn0L) wasAg afa)o] Aumutio]) TUIfOIRY MON UL . FOCEEMA R I NP Jum e w0y | uopuanpa NS om Ajarpouad JHHY ap A9
“spunt asal)) gEnoIg padojoasp 1aaq JARY SIS [UAI]I MBU (9] ISAQ "BUNDIED QUON "UDNIURIL PUT UL pasanpuod 2o sonadap NS PUR NS Funmm
10 Sumd PAALISIAPUN PUS [0 UL PUR ‘3182 [V ‘2 W) uoj so yans seam adunols asinu 2aunyua 1M stwnFold juswa)dun puz doj2ap of U1 Pats5aIAIU] SISINU JO SA2AINS IPIMANE .
ut Appnarpad ‘saauaniadxa 010112 L0 S3HS AU do[asap 0] S[o0Yas TSN AISIpATUN 5312u9T0 smo(] WeFor] UBIG UONUMGY PUR JUALNIAI0DY Tmpa ol I3 as0m]s Ama /i
pue siajoa Anumunuoa o spuny sapracdd JAHY DN 1 &9 praaisiunwp wioud juesd v . atp ‘s onyduBoad o saoioads oyads 1 sa8wLoys UDHILLIDIL) 2101 SO
“Juismo uLApLS 9)Hjat S20UMEN0T SUWM] I Bl 3H0M 0] SNUIUGI asmu fupouapadxa sopouaiin 1sisse o) pawiisag swadoad 'sjaos 1on) a1dos aaads pun Funmy Louspisal
pug a1 o1 sasini Furjgous ‘padofaap utan am swusdosd NI pue NSE sndwma-g0  « UO1US}2] PUT WISUELINIDA) A5INU DALBALD (i PUS [B31jAL UO S1931S 101] jenuunIq ‘SasA[RUITE
“gai0]3I0a FUSINU 931 0] TULLITL S SISI A6 1 $310u5TH 2IRD (J}|UIY TW[OIR] 0N 0 01 $1ULT papmain [rupryFun] ‘syo0q MIEP DI0JXI0A jRIULER
£ )159001u8 U3 asuazaur gw Buneaipul ‘apIManns pa)joIua sjuapms g o samad shotaaud sEf (NODN) BUISINN Jof J3a)) Bl YHON 4L ] apianad Ao [, 1G0T O 6L6] WOLY mEp
12A0 PA|qROP ST ZOOE 1 JUUj0NE SOFHY {BUCITAL AL ||E 8 pasaljo St 'asuatadxa *5132183 [[Ray POl 230104 AU |EN] pALAALjoa s | pdwD
[ratug)a pajdaoasd v sagyaul e ‘wesdord Jousayay wal paavd-j[as apmaEIs Y . up Apomznted 'sjnusiow ssoudlnme apimains padofaaap 18 BULOIRD IEON JO ATSIDANITY ALfL 12 aIuasay

:aPR|3LY SISIMH BIMR1 PUR 101 0} S2ANILIL Suisinu papung 2105 [2i0ads .

(103 ANy sunole) YUoN AL

Ve

13/APo AU 1310305015 ALNAY LT
ansgaa SBIA0J§0) a1 1T A[1HOYS pasea]as
5q o papadxa a1p a0 oM Isianuaeyd o jo
siskjous un pus fupaawi |pumd o) woly sFuipurg
‘ofnpons ooloprom 15paeELREd a1 SSAIppE
ot soiForens gnuapt o1 s1endal pun ‘siakojdwa
‘siauomyauid '$10)manps 9010]%10m Aavwimgd
10 jaupd ¥ pAUSALDD [AIRASTY S3AAIRG (1[EaH]
1of 1awus7) sdoy§ "D 11327 oyl 'TOOE YBw U] e
ipd
TIOAN G/ E/I31[i L SHIMGA AT D PGl ALMAS/7 ]
$LO1)TUI0)LE 210U 10, *S|BuBIssajoad
pjuay pajje jo Ajddns pue pasu aus fof WAl
snsuasucd v dojaasp o) Jopio uy ‘suoissajoad
{1[R2LE PAA|D STIOLTA 0 SNIES 31Y) 559558
07 padojaAap SUAL JAUTL] [RIILY3A [, JUILISSISSY
ALL [RHSAL BIOSD) YUON G4L e
AN

L

&

VNITOUVD HLYON



"LLBG-8TE

- [0/ 10 Y2uajey] AU 192100 *UONDLLOJUL [BUOLIPPE JO]
‘sa1falens UonU1al PUn JUILIILISaL AJHUSpE 0 JapIe Ul {(0T
ur punung diysiapraT asmp v pay SuiSmp Jo piuog ayL
“soSuaq[rya/spaau aosopjiom [Edsoy Fuissaippe

l1oj saiBatens ule) Suop pue Joys do[pAap o1 adIopsT) 111
£ poasn a0 [[IA (LM JIOMSILULL UOLRILIOJUT 9310 {10M

B uunc_u_a_u suy :a:ﬂuomm«. ESE_Sz SEED EBZ aul

“PIIONPUOI SEA SIAPTATT punbg puE Japlaald
§aalag [uoIpay AouoBiouy Jo ApAMS U 'GEE1 UL e

8BL6-BTE-10L

. 18 3[aUa|Ty] AU I0EU0I asEald ‘UOHTILIOjUL 240L 10

*HOLIA)21 PUE UAURNINIAL ‘UONBIL1120-21 ‘UOEIL 112D

U0 $N20} {[1A 1841 APMIS SPIaN asiny ot} Jof Aoams

e (fojaAap o [§uap [Ny 10] 191U moNe(] YMON JO

. b_.ﬂuamb uE s uu_umhcao SOy mEE:Z Jo pauog 3y ,r

e Ji BRI

"SHIIPAIS |00Yas AmPUOISS puL S[ppIm
“A1B1USLIAJA O} 5102180 )[B3Y] SIAYIEL ‘WeIF0l] el Jululer),
meEEEEEE u_uﬁ.Em .Z EEu:O o ,;_{,rm_.m.u 1aford

L

. TnE

.EEED 5.62 Uy a1AID5 JO 5182
INOJ 10§ WINA1 U] SISBUAP 0] 0g0 ‘pR% o dn Jo juawdndar
ueo] sapaoad weifol ] juawdeday upo [BIUS(] HIS AL .
"SORIUNILILOD PIAIDSIapUR Ul danoed
10j WIMAT U} SIAIMPIUL 9SINU PALJIIDD PUT ‘SIUTISISSE
umatsAyd ‘ssauopnond asiau 10f 0OG 0§ 01 dn jo
juawAedal ugog sapracad weaSord AjunwioyHeIg aYy,  #
ST IEISp L0 IEoRpa a1 Hoqp mmAy iy
{UOHBULIOJUI AI0W 10, *S3SIN0D JaysaLal
w1 pajjolta $asINU St [[am 5B ‘Hujsinu up suteiord
a213ap ajenpnid pur ‘sio[ayanq ‘SAITIJ0SST U SUSPIIS
o uEa_a_é §1 EEmoﬁ cunq no:ausﬂu wEm.SZ ay,

"CHEC-RTE-104 18 UPSIIH LW 19702 ‘UnHBULIOJUL 2I0M 10,
“stonednadn Paie[al )Eay Ul S1aYI0M [9A9]-A1ua 0] Buisinu
1 Jupmey 1oppe| Jaoied sapiaoad junsd g(-H © Japun papunj
ﬁuﬂoi ngm _au_zauu L _uua_uz ::Sm el E.SZ ay,

*57155] 90I0]310M JININTAHALIND J[I0H PUB SSISSL
07 TP HUIBPI0M UT|EAY PAzZAILE UOMTI0ESY SASINN
D10 YHON 913 PUB WU [N 20] 13U} 1)) WEdH
Jo juatuaedad B1oxe(] YHOK “UONBIINSSY a1mal)|BaH
D103 YHON ‘UONEID0SSY 5110 UL ] -Buo 'saAnnaaxg
asinp jo vonoziuediy ‘Suisimpn Jo poog agu Juipnaw
Eso% M_E_En_ pum J1ms \EmE Jo co:Eagazcu Y e

VLONVA HLION



MG

TIEA] - WO SUOISIATD,010 37a 010" MAA7 0]
:UOIJBULIOJUT 2I0W 10,] ‘UOTIEONPA 1aalzo 3jeay sajoumold
A8ojouyoa], pue SI3a1e)) e[| JO UOISIAKT (F.LOV)
BIOOE

L

W O [Bat/508/5T (O 0J61s 5] Uda0d MAA, 1 any
:uopBuLojul a1ouw Jo swerfoid uogonpa

SSINU OO U] PA]0IUS SJUIPTYS O] SOUEIS[SSE [TIoUBLY
sapraoad yoiya weiol,| UBOT] FDUE)SISSY UOKEONPT]
asInN ot sssiunupe suafay Jo pirog onE o,

| SSTNIATDHON NYOT BATHENNTOT

a

SO 2115 (PO MMM/

:HOLTLLIO U

210w 10 "s28upoYs asat) ssaIppe o} tuyd apimalns
e asodoud 0y pue o1y ul a5e0ys 20I0pI0M ey
Aprus 01 arme(sida) owyQ) oy Aq 1O W PAYSIqEISD

OIHO




7

e

i

| NOIDEToD vivd oM

G

IO SASITIND AAM// O
*afmtoys Swsinu atp

FuipreJa sdnoad oo £q y1om uo vonauioiul e .
put isanss| afmoys
astoppiom Suisinu Fuisseapps ur suoneziuedie orqnd

pur apand Jo saniiqisuodsal pue $a[01 9y) IQUISAP .
151500 Joqu| Jaa0d Aenbape

s1ansul 9)pand pur sloAed [BIUSUUIDAOT 10U DiNS5T .
{s1aAnpdwn

0] S]opOLW UnhuaiaL sanouid 15ag walapdun pue Ajnuapy e
SUOLLBDUBAPE 159180 PUE UOHTINEa ut Ajlqow

o1 s1anueg atpuruna pus Suising jo o oy apraddn e

fuonaa([oa wep waojiun dojassp e

‘Funeyens J0a1ud [[J|EIN] 250210U1

‘UolURIal pUB JUALNINIDOL 20UBLUY -

(0] SaEBaIBNS AJNuepi O] 2010y

¥SB], 9010)310 4, FUISINN] 21 paysHgeIse BwouBpi0 ‘T00T Ul

L SN Od0 IR O Nl

VINOHV'TMO



e

?

T | DUisIn0;s0 10°0§0)s 0050 AURM/ a1
‘UOBULIOHUL 210U

10, 'SealB [N Pajadie) Ul HOMm 0] SasIu [euonIppe
3102l o3 paudisap weaFoud yustudedas uso] wridorg
muus._um mEE:Z uE ﬁu:m__n_ﬂmu momEO Soo b:_. E

L NoiNaE

nnmc (ST coan_cm\uo.ﬁcmmtumEEEoo E_mussmzo %;Est ;E

‘ugpd

st jo uogenjeaa Suio8uo pue uopejuawaldul apwIpI00D
Fulsinp 40} 19Ua] uodaI) auy 2Jeai)
uolssajold Aty U SISANU UIBIAT PUE JALIIY
fuoBa1() Jo speau 21e0 ey FwBueyo

1]y 129 A392HP 2I0M 03 UoEINPa Juisinu udisapay
‘o010 310M BUISITU 9]qE|IRAR A1) JO 2SN 153q 24} Bl
18U Sjapou Sulms sunjuaa pue Suswaidw ‘dojasag

F00L

Aq swerfoad Suisinu s, woFas0) ul jusnijolu 3 qned
:0] 28 upyd sy

Jo s[eod ayp -uoFaiQ ur aFupoys Sursmu aty ssarppe o un)d
u_mebm e nungu_..un :UE._oU mEmwau_ mEm.SZ uaga1p oY ,w




L oo aeEEon] | L N

996t-TLL-L] L 3B WAISAS JUDUNSIAU]

301010 M Vd 291330 Sunetad( Ja1yD yusoq suel(
$1381U0D UCHBILIOIUT 20U 10,

‘epuale 5, pIEOg 21 U0 DAICLHOM

aleatp[Eay aup paou]d SEY PUB PIDOE JUIUNSIAU] 9I0JH0 M
apimales oyl o paruoedde sem (JWH) BIIEAJASUU]
Ast[uap] 7 [ENdSOL] 3ty jo OFD 2UL

e

o

T 7

5

"862S-TLL-L1L ‘Butuue(d
YBR[ JO nEaIng J0joary] ‘Avpy ydasor o FORR-ERL
-/ 11 “juawssassy pue Suiuueld el 1of 412121005
Andacq ‘(g ‘Swng uafel] :13Tjuod "UoiBuULI]U] SloW
1o ‘suopednono 2red 3[Udl JOYIO O] PAYBJAI SINSS] U0
yiom o1 Buguue|d sp waunmedacg 2 ‘safnioys Suismu
000F-0TL(L L) TTED ‘uoneLLozul 10w | 0 paje[al ytem a1y Funajdwos sayy ‘seFenoys Susinu

10 Aouady coumsissy uohzoupd sy piueajAsuuad ssarppe 0 dnoid yiom e pauaauoa ‘uatidojaaad
o1 Aq pesaisunups weaFord ssauaarFiog uso| SUDISS3J0IJ 1P[Eaf] Jo uoIsiAl( ‘Suuus|d yijgaH jo
Bulsinu volu ¢F 2WY-oUo B PAIEAIZ HONE[SIZN] 2Blg | neaIng 5} ydnodiy Yifuail

R e S

VINVATTASNNHAd



e

i

Ieak
sty I13ye] paystqnd ag L 18t 0oy OMang 107 a[yold
20I0J7{104A T[BAH B 2(1dwod 0) pasn Fulaqg st wep AL

uopensidal-al 1o uoyrysiSal JO 2N 2y I8 s|euolssajord
unadacy 1

. NDisdgauE

St

OOTd OLYdNd



W10 Qpoa]/SU0NGIT QN /s 1a]Els (Bt MmA /-0

‘UQHBLLIOJUT 2JOW JOJ

'S301AIAS HAY} JID2JUNJOA OF SISIOU PAILDL SMOJY e
puB i5]00U>§ YL} |RUOLEI0A

1u sugijuoay Lovunayd jo Funney spoddng e

:uonm[sida) pajonus APuaaay

T s agioon | NDISiae o

1 W [0 0Q59]/SU0nEo Qi s 1 aje)s (I[Ba MMM/ a0T

‘UOHBULIOJUL 2I0W 104
*sjuaprs Jwisinu 1o

wesBord uvo| 15202103 OU © PAU[S||GBISO PUR[S] 9Oy e

LL11-LLE-(10%) T1ounen
) [[B3 “UONBUWIEIU [BUOHIPPY [10] 3Y] 07 SUONEPUSUILIOIDE MBI O} PuB saFepoys
10, "PURS| 2POIY JO SBAIE PAAISSIIPUN UF ADIAIIS 0010J3§10M [I[ERY JO NSSI AL AuILUEXa 01 dnoJSIo M

10} Wimal U1 sisuonneld 2180 [I[EAY O] SPIAE 20I0TII0 A\ SUOISSAjOI Bl 2y padojaasp

s1a)jo werdosd juawAedsy] ueoT puB[s] apoIny Syl SBY [I[E}] UO [JUN07} ATOSIAPY § JOUISA0D) 1L

JENINGD A0S NGNSV

ANV'ISI HQOHY



o aapos MaM// A
SUONTULIOJT 2I0W

log raoigpioam @may augnd ayi Jo spasu Fuiuip) at) sSSP
0] BULOIY) YUON JO ANSIAIUL AU} Y8 321U Bupuied ], Yieap
[N 1STAYINOS PApUN) YSUH M ut saued v 8| jonuey
[MUALUUOIALT PUT I[BAH Jo justupndac auljore) Ynos UL,

e

P OO RNOEHON

7R aaug Am A Oy
JUGHELLIGIUL 230U 10,] ‘UDJIBULIOJUL SI32I80 YI[Bal] ST []a8
st [puolssajoid aIms (iBal] JO UOKUIIAT PUE JUSLINIg

e RYOESHiSavionDs |

L

N

U SI010) [BoLH) /T ) 5/10/SUIS N0/ IPF 05 MMM/
ISIA JO G6{-LLL-E0R ISTRDOT ENRUIY

:1amU0D fSanIAoE §,[1ouna )y au; Jo podas aja1duios ¥ 104
"UOIJURI0] PUE UOISURL

aoJ0]aI0M 3eNI08] (11 Jutp sweiford Swdojasag
pue

{31118 A1[] UL SISIOU 10} PUBLIAP 217 193w 0} swierdoad
uopeanpa Swsing g ul sjuswjoss Fuzuurxap
tswerfoud

uoyeanpa Swisiny U] Sjuaps Suiurelal pue SULII0aI
10 uejd spraaies v juawa|dun pue Juidopasg
Yuawidoraasp pue Sunnued so1oppiom Buismu

107 autjonns pajoddns-ajeys Justsunad v Sulumeuep
afmuoys Suisinu SULAJOAD PUB JUSLIND 2Uj) SSAIPPE

01 Sumo[[0] a1 papuauLLadaI ‘ouno Sunempioa) 10alord
(D100§) Suiisy uf sanBeal|o] BUHOIR)) YINOS AP 100T Ul

3

O NO RS0 D N0 ISy

VNITOUVO HLNOS



\_m.—o.mEMESEO.«._EEUUH_m.>a>w><_h8u£

‘HOHEULIOIUT 2JOW 10,
‘a)EIs aip Ul uisinu Jo S[00y0s 19410 1o ueid uoyE[moIe
UB 2j2312 0] 9210] }S1) U PAUDALOD PUB  UOHDI[[0)) BIe(]
3DI0JNI0 A, JOPUN PAGLIDSIP SASAINS U} Pajanplios Funie’y
ut sangeaqjoy) ‘sjeod asau ysidiiodoe o, WNIL0SH0d AL
Buisinu aprmaiels e Juido[aasp pue BI0HE(T YINOS Ul SasINU
paimsi8ai Joj pusap pue Ajddns o ut spuay Suizdjeue

i paBieys 51 Buuey w sondea[o)) §,BI0NB( NOS .

5 apu|/auIE NG QJ09]|0,)/50aPEI ¥ /IPa o1ISpSs ¢ AL/ TR

{UOIIBULIOJ LT SIOML 10§

swajqead ojuapeoe 810 SUISINIIO]I0)U20pS MMM/ U]

LAy diay 0 Jojeuipioo) Ajunuwiuo] FuiuBaTy e {HOUEWIIOLL] SI0W J0,] 21N DI U1 SIS 0] PUBLUIP JY) SSasse
pue isdnoid Aprus paziuediy e 01 ®OYE(] YIN0S JO £2AING UOLUDIU] puE puBwa(] oAojduy at),

S1218911a8 mct&m pue [fe.] 0] SaESR[D iU JU2LU[I0IU3-00) pue Ispaatl alEa 1jeat] auny
iS[]El] aouapisal 0] suopmoadxs oijgnd $82558 0} AQAING OLIBUADG JANSUCD) AL e

w Areaqr Suisinu v pue sondwoa paddimba-ouang e ‘§paatl 238D (HEat] sy
:Buipnjout 103 suonEinadxa 1apiacdd 553558 0} AdAING OLIEUDS IOPIACI DU,
uatuysay Swsinu pre o) sayiununwory Suiuieay padojaasp :Juipn)our ‘a010] 10 3IBD 1P[BIL Y SS255B 0] TOOT

sey Juisanp jo a9a)j0)) “AISIaAIN MIMS BIOYEQ N0 -

B

ST e

0 %w@\mm%%ﬁ
MO SN

VIOMVA HLOOS



L oo vivanionnon T T Nonianiaen.

TGOt 8 1=DL/INugo Wol-550.10/A00 9180as 151/ /A

‘seare BulAijenb ul ad1al9s 10] wial "Wat) SSAIPPB 0] salFaens

w1 3[gu[IvAL OS|e 81 JuawAndal RO “BAIE PAAIDSIIpUN uonualal pue juaunmnal dofaaop pus sofuoys
UE Ul 93IAJ0S JO SIEOA ¢ J0J UL Ul SPAIMPUL 251MU J0UCHIOM 2IHD YI[B2Y S,218)5 D[ §5A850 O) Tuluue| ]
pue ‘sjumsisse uepoisAyd ‘stanopyjorid asinu ‘sumtasAyd 9DA0J3I0 M UHEAL] 1] IuaD) B ysiqu)se o] ueld

o1 $1ued 190 WeI0dd AANUADU] SSA00Y FIESE[ AL, | © PIAIIOSI UONBI00SSY [Biidsop] 2assauua], a3 ‘CO0T Ul

L TSSO INVO R ISAVIOHDS | .

L RN O NOIRSHNOD Mo sV

HASSHNNH.L



[l XaPULA00 [0IGETep /0 TEPUTI] /310 Sa5MUSE Xl AAAY /. (1
‘uonuIICUl aloul J0f .Euﬂmhm BB MO I0M, IEINN SBXD ],
_\mhn_.uuﬁmmmuw.u_.}a}w}w\\“nﬂ:: 2l m_.—_m__.._ uonsulojn mtcamh PUBE 5123[]00 WONTII0SS Y SHEINMN SEXa ], AU [ -

‘UOHILIOJUL 2I0UT 10, ‘519310m Hi[eay jo Addns JSTT T aTE)s T A AT
aienbapn um ainsse of spaau Juawidojaasp Juissarppe 81 {EOMULLLGUL 210U I0,] 2135 94) UIpIAs Suerssajold fijeay Jo Jaqung
j1aeno) mc:ac_EooU 2190 _.Emum u?;HEm SUX3] 2L 1 o B1up uu.EEE_s yymal mﬁu__ou E_aum Jo EoEtmauD ] ,_. ML e

i e T
il A W%MNWM i

T XapUl/Ia[ | [UaH (It g0 X a1B1s Col0 MMM/

‘UCHELLIOJUL 2I0WU 10,] 'SBXD]

JEIT T SIT1S DA AL/ O] 111 SIENEUNLIEIGD [N UL 30M D PUE 5332102 412 )[834 Ul UOHBINPI

‘HeHIUIA UL 250 Jo "Tulsinu o soudn ansand o7 sjuapms jooyas Yy (mnt aSuinooua o1 paudisap
pasalfit aansniur u wawadng 0 J10A9aN 0100 M wiFold UONoWOlJ S591N0 N[TOH B SBY YI[BIH [MINY JO INPO YL
saxa ], aii seaaagor Supplom a1a sI0jaEOUOd T XapijoJ UTIaa.169 /001 T PUTI0] /010 FoSITIST Xa] ML 7 G

20IAI3S 112Y) pue m?non uawdoeasp 23J030M [820] ‘SENPIAIPW 0] uopauLojur Avmiped
Jaauea unajpo .u:mnua m: up Fursinu EEEE HOLUII0SSY SasIN 1] .r

T XopUiATi] ] VM [ITe/50 X7 91015 Bol0 MAAM/GHT]
, T UONBULID I 2100
. Y 1o -werdord vonuonps [puoissajoad ey ¥ Ul 3010YD §, AJUNILIOD
o o juspms ¢ poddns o spung a1ms i spuny Ajunwsod Jufysie
Aq spruoissajosd arma gHRat] , UAD 120 TUM0IT,, Ul SanumuwoD

[2In1 $151SSE { S O) weaFos] uoniuBosay wjoyag gy SUIpURISING e

TPOTH[OUI[GA /ST X1 1818 (oL} A/t

‘HONBLLIOJU]

210U 10,] “SIIAPN]S SUISINU PUT STUIPLS [2DIPOL JoJ stvagod

EuE?nE EE_ sey ﬁ.aom sc:mEEooU :o:an_:ﬁm b:wi §UX3 ] u; .r

. SRR

Sn.iz




"0ESF-9TE-108 Hed uonRULIOdu]

250U 10, ‘SN pue sisiSojouyda) pue sunpiutod) ASo[ompel
‘systduratp Arogeadsal “sISIFOT0UD) B[ ‘SN U0 SRprus
aaneredwoo pajerdiiod 05w aavy K31 ‘R UL §)SHUIP puB
*systoeunend ‘sjuesisse umasiyd *siauopyossd ssmu ‘sugrorsAud
Uo $2]1j BlEP SUIMUIBLI [12UN0Y) mozno:nm _muGuE ayL

T N 0 VN GEDODTON L D o

*poIFop paousApe U urElqo 0 pannbal

awm 3o yySuat ot BulUIHOYS SN *SIIPID ASIN0D
jeadal 0y Susauy 10 FUISO] INOYIIM UOPEIPD 1131
19U 0) $ISINU 2[qEUD O] UONBULIOIUI S1Y} Sulsn
OIit SOIJISIBAIIN PAA[DAUL AL °S[IAD] S12ISB]N puE
2]B2INB]EIDRG “2JLI00SSY 12 SISINU JJVLUIILIIP
EE 232 »ucﬂanco mucncum_ sy el

O U3 UE0 [ JC[Ol05/a180 AT ST SIB)S (et MMM/
‘WeIdord 20ursIsSy [BIOUEUL] UOHBINPH 98INN 3], »
pue ‘weiford 20UBISISSY (RIOURUL]
Iaptaontg are) ey uonendod [vioadg ueqin oy, e
diysrejoyos
PUB JUBID) SIURISISSY UBIDISALJ PUB SUBIOISALJ [CINY 9T[L =
:Bulpn[ou s1aI0M 218D [JjEaY
40 $9T01101S SS2IPPE O] SOMIUMLUILLGD PIAISSIAPUN JSISSE 01 1R[Ta]]
Jojuaunuedag a1 yEnoup weidold 02I0F0M 5T YIEIH B
EBEEEE 6_8: uaﬁm puB [RIMy 2IE]) ATRHL IO 2010 UL

HORNVO L Saisayvionos . L A

O NUSSTROD DTG s,

HV.LA



T O TUA/ GF0 [aTTUS0LP 2 DULIGS MAR7: UL

IUONTULIOJUE 240U [0, “SBaln

Kyjeroads up saoydaoaad se gyms [RaRUL0 JO osn A Fursealouy
Aq syuapms Swisinu 10] sanmnisoddo woputgn papurdxa

ST( pUR 2210J3204 Aty 1ajua Lay) uaya [aas) udadured v

18 UOQIUM) 0] SSSINL 301A0U J0] 2suauadys ronpo [wononid 3ana| 0} uonuaur Apemonted ‘wep Loams "SASINU JAPI0 JO sonuolal 3y atoutold 1wy stojou]
s1enbape sapiaoad ety wimaBord diyswsaur Fuisinu [puuog aansuasiat Nd*T purt Ny Jo SIsA[pue AIpuodas v uo Sunuioqe)jod aie | Apms o) juiB puapaj 8 paitasal wusttdojasagy pus Sutuue|d
© padojassp soy 0afo1f duysuraguy umSZ Eo::u ASUL | 22I0p0M Bursimyy o anyy aup pue nE_m.Sz JO pINOg JUOLLIZA 34 ,_. :u.aumuz qu.n_EB mEEzZ ._a a31]0 EoE.a A uz L

L NeeREiehS e

O SUN[EIemInd Pug  SIWBLI 010, 410 S ([RIHOULBATIDUINOS MM/
ssuraFoad asoy) IN0YU UOLBULIOJY 101

J10,] "$152183 Uj[eay 0 S1UapnIs 71~y osodxa o] swnidoad jo A1auna

e L

1 5105u0ds 457 UDEINPY I[UA}] ALY JUCLLIGA WRAINOS ST, e [mIo1T0 1329/50[G0pRon,a15/Mp0 J5/ 91A MM O
‘sasInu oyyenpAsd "SIUDPTS FOOL[IS IPPIU 0] $19a1Rd Fursinu UOTIBLLLIOUT 20k 0
pue ‘215 jranmd ‘woot Jupeado lof swieBoid Fuiuen e o) poddns [e1apa) pun Mms paataaal juawsdoaag] pun wreEToad Ne1y S) yna saje[Roan iet) wesFold uonusnpa

b_n_uu% tonnsm mEEm BSIA m: H .633 ._c EuEtﬁ_uQ < .u:EmuE :Emumux uuho%_.EB wEmh._Z_c quO JUQULIDA 94 e Nd'T mE_,:o up m._mEc uwu__nu _au:.:_uu.h JHOULIDA 11

FHII~/SIASIEIS Jop maay 7 iy
(UDIBULGI 210t
10, ‘walsAs amayeay [ena v poddns o) stajuouua s Jo
wourAojdia pus HoNEONPa “JUALLIITLIDAL UL JIEN}ISE] O

IS/ P WAT POt A/ U | pUB WDSAS 2IBOUIEAY §,JUOLIII A Ul aFmioys 20103 10M

3

:sweafosd 2591 JO |7 UO EOHEULIOJUT 2I0W 104 ot 5521ppo o) dysssuued ayeaudyotgnd ¢ diysrauueg
-uopundod Juoisdo)aaa 9010 NI0 A, PIRILFIUSE] Y] PAYSI| RIS
PIRIIP3JA] S 10] 2IEI [BIUAP 0 S§3IIE ISLAIIUL PUL JUOLLIA A Suumy ], pur juawojdwy jo Juaweda uonua
ul 51SIUAp wwel pun yruoal diay of st wimaFosd o jo asodind It JO [1IUNOY) JUDLLISIAU] SODMOSIY UBLINE DL, e
2L 'yjeaH jo wawimdagT 2 yFnomp Juoua A Jo aIms at 4q TP aUISITN [0 1 0/50T AT d /5T FA 91815 SUT A/
papuny s1 5155u3¢] Jof wesfol] wawdeday] ULD [RUOEINDY AU, . 'Ju 2tMf-U0 9|qe[IBAL
"STAIMPIUL S5INL POLJELIDS PUE ‘sisunonnanid asmu ‘siumsisse st y2odar sy, ‘ya1easal pue ‘aanouad ‘uonuanps
unpoisAyd ‘sungossAyd apnpow stauonnanid a[qiFHg yvaH *A|ddns jo sanssy JuioF-uo ssaippe 0] Fulsmp
o wawneda(g ay ydnomny) quouna Jo ImS a4) Aq papuny 10§ J2jU37) B JO WAUYSIEIsa i Tuipnjaul aguuoys
s1 wesfosd wawdeday uroT [euoneonpg alp) ATGULIJ A, e FuisInu §,2501S 211 SSAIPPE 0] SUOHTPLILLILIODD]
“(sosanu Juppom 1og) juawAndal ueop pue (uouua A uf wFoad uoans papraoad pun 1oz Jo Aenuep u odaa
Neb'T 10 N U0 U sjuapms Jof) 559usA18a0] uvo] Suisinu sapraotd 11 PANss] UDISSIIMILOD) AN wouLaA uf a8eoys Sutsmu
pue yieaf] jo waunteda(] 1) SN0y WOULIDA JO 211§ 2t ayt Apnys 0 UOISSIARI0.) BUISInn uoqqny an|g e
Aq Ew:& g EEmEm justuAnday ugod [euopeanpyy Jutsing ai ], PAUDALOD $3D1ALDS UTWUN] JO EuE:mmuQ JUOLLISA YL =

510,10 S TS TG DS 1 ey D ORI SING D D N0 LSV

INONXIHA



“[12Uno) AIOSIAPY

20IS PaUSHOMSd A[ADU D1} O} 2[QE[IBAR SPBLU 9] |[Im
JIKIRUNS At} JO STUIPUL] "SIOJUNSIUIUPE JLGH] TulsITL
pue [endsoy pus ‘s1ojponpa Suismnu ‘sjeuorssajord
2189 I[RAL popnioul JumMs 2y ] -a8epoys Susinu
31) JO S}0a}0 pue asned ayl Apmys 03 (0T JO [fe

aip ur uwens Supsmu e pray Juisinpy og digsiaiied
s A a1 pue Sursingy Joy andeary eiurdna aqL
‘sape AIBULIa}eA

PUE “SNd"T ‘SOPIE 25N ‘SIUD)SISSY [BIUIP ‘SUBIINIY D)
[Ra1patu Aouafiota 10] 2INSUad1[/B0NEIYNIAD

pue uoneonpa apracad jut) swesFoad

|BUONIPPE 10] s359nbal uo SUOISIAIP [00LjAS [UD0] LM
Apaso7o Sunjiom $T°UonEINPY [EJIUYDAT, pUE Iaaie))
Joaoio “co:mu:_um._o wawedag m::w.:> uf\

‘HoIRLLIO U]
sarappiom Jusinu SuizA[eue pue §upoa]|os jo sasedind
a a0y suoneiop 10 siuelF swawd idason 0) Susmp jo
pieog uﬁ uN:E_Em 0} ﬁuu:ﬁobz_ uaq mE_ nozm_m_mmq

uatuAedal
upo| pue disiejoyos 101 a[qifie sjuepms Bulsmu
uEz,tmn_ oa_mE 0] ﬁuunﬁcbe Eun mﬂ_ nonsm_muq

N

‘afuogs
Buisinu oy} ssalppe o mEE:Z Joaming o3 uo _SEEU

VINIOAHIA



*s)UapmIs OO0 noge Jjo Anaeden [puopippe payoalold e s ‘papuny

arom swniold areipdas uasau] 's9597j00 [BINN[DS] puR AJIUMWULIOD

10 sumuFoad a1ma ippeay jo Aowaa # vl Asedss jeuoneonpa puudxs o

(siunen) wesdol pueLLB USIH) SPUN VWIAA Ul UOH[ILLE £F 1240 Pa)2allp

sada(oy) [uoluysa ] pun ANUAILUOY 10) pIRog 31815 910 ‘T00T W
ey

T

5]

*suopjednado (pITay palj[e 1a1j0 pus sasInu
uo piep Jayed o) 27838 24) W S|eHdsoy 2193 AN €8 PaAsAINg

‘SAIPTIS 8040]HI0 M INURH J0f 13U [ATV MM 2UI [HA
uonsun[uos U1 “uclR00ssY (SO 21mS uoISUEUSTAY at ],

0D ViaioN0

.

“Apouden [ruonuonpas puedxa ymp sweiFoad
Hoddns o] uoIBUnSEA, AN U LENGIOSUOD 8 Papunt OO 'STI 9L
seliyssanred asaty ysiguisa
01 STITIE PaALadDl 2B SHAIN jualudojaadp 2210f340M [B20] [ JO
8 'TO0Z pue QOZ U2aagag “JOqE] pUT UONEINDA ‘ANSnpu] U9aMIaq
sdrysiamand dn 1o5 01 Jurpusy suy (PIROE USWISIAL] SDIOPH0M )
HoM Y

| SEERNERIDUDIT NV OIS TOH

T T[EaY 51 SPUTS J2aInD ol fo allg) ‘Wn[naLna
a1 o paterdans aq o) paudisep a1r sAvayed
In21mD a5aY L ‘sapms jooyss SNy Joj sduaupod
133100 PaySsI|qEISD ST uonwanpy Jo iawnmdacr oyl e
‘siej ol jn pum (S1a7ua0
Aroatjap as1ates wawko)dua doys-auo) sisiua)) aanog
SHOM T 2[QU[IRAE 0ap1A Juatnnisal ¢ dopaasp 0y pasn
suAv uonuogng siy g, sSuwado amgny Jof suopzafoad
pue ‘papasu suopeayenb ‘suonednoso aremypay
ouLIoys 10 WEp 193%ULE 10q3] [BD0) PALDIRISIL
say uolFuLysu g, AN 11 sj1auno)) waurdojaaag
aa105310 Ay 1820 £ paystqmss diysisned yijeay

- gwmﬁm&@m . Mmm e

O 00N U I00,8D5/A0T EM O AaMm /]

*21815 S} JO s8I oFEHOUS

21 WU W 2AIIS O] B UCIFUNSEAL JO SJURDISaL
alv oy sjeuolssajoad yjeay ama Arewnd afemoous o)
sdmsejoyas 1o juswiedar ueo| ui Ajjenuue go*czs o

O =],

dn s1a5j0 ppeaR (R pue AUOUo.) JO 99U

)5 TNV HOINGIRSTININOD

“§A5IN00 318D Yj[uay] 0] m_:u:OQEmu
1S3 pappu aany Aau L suoissajoad yieay oy ui
Apreaony ing dn saot £juo jou ABLW SjuapnIs 101)) 05
sdew/siappe] seaeo dofasap o} Joqe pue ‘siojtonpa
‘srakopda i diystowsed v paysiqeisa 8l DM
fenoy) aneld ‘ajdurexo 1o ‘s19ppe] Ja2Id AR
yeay Suidojsasp a1r (SpIeog JUSLLLSAAL] 3DI0JHIOM
11230} S[1ouUNO0y) WAd0]3A3(F A0 RIDA 007 e
*JUDLADURAPT
192110 10} $123104 JUSLIND U1 01 DOO'05HS
oud yueunsndag Aanaag uawdopdwsy ayy, e

JADT BACIA MMM /IO

‘12 D[qE[IBAE S1 10d2I pa[imIap 3],

-aTel10ys Joqe] 24BD I)]EaY 1y SSAIPPE 0 Sa1day8ns
uo jrodas e pansst (gOH.LA) pieog Suleuipioo))
uoneanpg Sururel ], 90100 AL o4 Jo dnoin

}Iop 98E10YS 10qE] 25u)) A A [O0T Ul
DHOHDISY |

NOILIONIHSVM



L T Rninden
6E60-85S-P0E 18 BIMUAA 15377 JOTUO
UORBULICIUT AI0W 10 "SPUY V1A, SUISO S[BOPIATRUL
P2ISaIMul 0] I0UE)SISSE [EIoURNY S19p0 weifoid
ayl -swmdionisd §INI0OM A 10) Tulsmu U aappe|

s

JIIOT AN AMAL, Q1Y JID5IED B 9)BAID |[Ia (oYM “wieaFosd sapumroeddo

*sti01ssag01d yITRar ur §5300NS 10§ S [IM “UOHBUMLIOHUL $152100 Suurer] pre1 [EompaiAl a1 Suidojansp st sa0mossy

UI[BaLf 01 SHUI] S1A1J0 UONBIS0SSY |BIKISOL] TIUIGIIA 152, AU L UBWn]] PUE {P[eaL] Jo Jusunmda(g BnnSnA 159 9L
To z 7 o TR : T T = o

sonIaipioddo Juapnys/susiecljqnd/aI0TTUSWINIIaIAM MMM /[
-suo1ssajosd
a1m0 Ireay Ja110 ur soax8ap Sumsmd sjuspmgs o) sdiysiejolas
000'01$ puB S1Usprys [eatpaw 03 sdiysIe[oyas 00° 0T s1agj0
uOISSHU0Y) A0 UOEoNpy JaUBIH BUIBIIA 189 3L
T oADQUSaUT [BoUEUL)/510a100/010 TG Do AR ARA /7 T
" 5O [LIRALIILIOD
POALISSIPUN UT SATLMPIUI DS PAYINRD 10/pUR ‘S1UBISISSE
uesAyd ‘ssuoynoerd asmu ‘suepisind ases Aewiid o ummas
10 JOBRHIE 0] SOAIIUIINL ISUI0 IO ‘sasnuoq uo-udis ‘spuadys
Apuapisas uswdedal Ueo| LONEONPA [BIIPALL 10] PAsA 3q UBD
1B} SOIIUNLILLIOS pUE N8 2 AG PapuUry $2ALUIDUL [BlaUBUY *3IT0 {HIUSP 0} 550208 aaoadull 0] gaG[ UL paysijqeIss
JO AJ3LIBA T SIOLJO JUSULINIOY JO UOISIAIC BILIFIIA 1800 2L, SEM 9010, YSEL TP[Ta [RIQ BIUISIIA 1S9 9L

U SN e sy oS RV ONGISSININO)

4

VINIDUIA LSIM



SV IMDJRIS PMP@IUNL 1oL
10 £897-997-809 ‘UM J oIRusIUnupy

Andag quny] uoy J9RIU0D ‘UonELLIoful

2I0wW f04 ‘spieoq uawdojaAnp 2010510M

|#20] pue saga|(0o E3uas) jo sdiysiougred

JO S311ANOT 9ALBIOQR[0D At} Sulpury J0] S[fUa
Jurid ay], sofelionys 1ax10Mm |l S5IPPE 18IS AL
dpa] [[1a jerp) Joqu Jo juaunkedad 'S'n 2yl woy
JUBRIS UOLjHU O'T§ B 9351340 [[IM PIROY WHNSAS
28a([00) [EAIUD ], UISUaDsTA o pue Juawdojaaag
antapjiop Jo juauntedagg

IOV XopLI/10PTACI/S 1M OJEIS SIL P AAMAL/:
"Sa5INU

paresiTar pue ‘sueapsAid ‘s1spusp Jof TEp acsoflom spodal
puE SpP105al 8201A198 A[IUE] pUe yHEaf] Jojwsunidag ayl, e

RECNGE e

Q=PI ST AD0ISMoU/SasMUUISTO0STAL N0 ONOIS B UIM MMM/ TR
“BIEP 0210{I0M
N Surz&jeue pue 3upan)joo 1 “UISUOOSIAL Ul SUOREZIUREI0
Sursinu soy)o U1 SUO[B “U01BI00SSY SISION UISUODSI 3L e

L NOIDHEIoD Y

atd i)

TS[0NIE - ST 10779[5Mata a1s0Y/500p (10 AMIU/3I0 IOM MAAY /AT
‘sjeuoissazord

sy 25e0 Lmwd Buiwimal pue Fupnioal ui 151558 0 Sa)UNWILLOY
01 9]E[ITAR S] PUE ‘U[}|BIF] [BINY JO 20U UISHOISIM S}

g uoneiadood ul “aaratmuo)) Jo JudMRdac) WSUAISIA Y1 Ag

0661 Ut PaYSIqeIsa sem gy TdH AL (dV1dH) werdold a3uesissy
UROT SUOISSajald YHERH AU YSn0oJu) 2ouR|SISSH URO] [BUOHEINPD

NSO

R TREat/BA/STT AT [ CESaD MMM/
"WNNOLLING SAITAISS WI[EIL A1 JO SIjUN.INOY 31

1 SpIEpUES []134S 3Y) aA21a8 pue vwoldip jooras
11y © 108 Aoty s0u0 §321Jap paourApR WIBIGO

0] SYND AO[[E [[14 J8([} 12pPE] 192180 T P2I8ald
DALY SANI[IOR,] [IBS]] UISUOIST AN JO S9ANBIUasaIdal
puB UoyuEID0SSY [B)IdS0} UISU0ISIM 2L

"¥8TT-99T-809 10 SIUIADIE)S PAPE)IN DG IR

18 Armaroag Andadl M T 1eeg

aug 10BJU0D ‘UONBULICJUL DI0W 10 "ZO0T 238

1 JOIIOAOD) AU 0 30dal ¢ JNUQNS []14 221310
alyl -seBuols Jo31om arma pifeay APHs O}

200t [1dy uf

NISNOISIM



'5058)101)S 20I0J10M U[I[EY UO SIOJBHSIUIpPE
pue sjeuoissajoid yeay (g 01 uado Funaan {jeyg umo)
20U212JU0DR]0) B POISOL UOWBRI00SSY Sasinn Juimiodm
At YA vopouniiad ul sanIoe] amajeay Jupwol 3

e EEne

. A

‘SATT108] T80

eaL] JE Jeaowim Suisinu pus soyel juaned psmy *Anles
110 UOQEWLIONT Yilm “ad10]3I0m et 8, Fuiwoi gy, uo
BIEP SAISUIIXI 1SOUL AT} aaey A[JUDLIND UOYBIIOSSY 248))
L ._1 mzod uE v:m EuEmoEEm mc Eu:z.aaum o: ._.

*SjuapIs [00Yds Y1 0) 5132183 L} BaL] JdBLL
8 Eﬁwoa v 5Ty EmEomcoU mcc:ma:uoo ﬁ_nu: us ,_l

IR

[ SN0 TRD SO RO NOISSTIRINOD OO SV

‘soalFap Fuisinu ajo1duion o) SWND MO[[8 0) 2qE|lBAl
alp sierSord wo)sAs JUDUAJUBAPR Ja318d 2] 1X3[)
B mo_oﬁﬁ o] mta.mu vumma H:amoa mE_ mEEQCS

Woa'[0REI0YPS] 10 GSTT-1LL

-£0€ 18 JoAD{2a(] [0 ], JORIUOSD ‘UOLBULIOJU 310U 10
*safuiols ssaippr o sa18a1ens Juisiaap

PUE 2050[3I0M 2SINU O1]] JO )85 JIALIND 2f} Sulssasss
st comau:wm asInp pur SuISINN uo UOISSILIWO) [

DNINOAM



e

RS “w:
- @%% o

&jgh.

e : ' -
e

prm =

e e




g‘ﬁ%‘
O

2011 State Physician Workforce Data Book
Section 1 - Physician Supply

ey Findings — Physician Supply

» In 2010, there were 258.7 active physicians per 100,000 population in the United States, ranging from a high of
415.5 in Massachusetts to a low of 176.4 in Mississippi. The states with the highest number of physicians per
100,000 population were concentrated in the northeast (see Map 1, Figure 1, and Table 1).

Map 1. Total Active Physicians per 100,000 Population, 2010

233.1 to 256.0 12561 to 204.0 |55 204.1 to B73.0

[ 1176.0t0 209.0 [£]209.1 10 2330

Source: July 1, 2010 population estimates are from the 1.5, Census Bureau {Release date: February, 2011}. Physician data are from
the AMA Physician Masterfile (December 31, 2010).
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+ Nationally in 2010, there were 219.5 physicians active in patient care? per 100,000 population. Massachusetts had the
highest number of patient care physicians per 100,000 population (314.8), while Mississippi had the lowest (159.4) (see
Figure 2 and Table 2).

« There were 90.5 primary care physicians per 100,000 population in the United States in 2010. Once again,
Massachusetts ranked highest with 132.0 while Mississippi had the lowest number of primary care physicians per
100,000 population (63.6). The distribution of primary care physicians per 100,000 population was very similar to the
distribution of all physicians per 100,000 population (see Map 2, Figure 3, and Table 3).

Map 2. Primary Care Physicians per 100,000 Populatien, 2010

103.6 to 249.0

Source: July 1, 2010 population estimates are [rom the U.S. Census Bureau (Release date: February, 2011). Physician data are from
the AMA Physician Masterfile (December 31, 2010).

2 This refers to physicians whose type of practice is categorized as patient care.
Physietans whose type of practice is administratfon, medical research, medical
teaching, ar other non-patient care activitics are not included here.
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- In 2010, there were 79.4 primary care physicians active in patient care per 100,000 population in the United States,
ranging from a low of 58.4 in Utah to a high of 111.5 in Vermont. In Oklahoma and Towa, D.O.s represented more
than one quarter of the patient care primary care physicians. Nationally, D.O.s comprised approximately 10 percent of
active patient care primary care physicians (see Figure 4 and Table 4).

« In 2010, more than one third (36.6 percent) of active physicians in Massachusetts were female. Idaho had the low-
est percentage of female physicians (21.0). Nationally, 30.4 percent of active physicians were female (see Figure 5 and
Table 5).

- Tn 2010, states varied widely in the percentage of their physician worlkforce that graduated from an international medi-
cal school? (see Map 3, Figure 6, and Table 6). Nationally, 24.0 percent of the physician workforce was IMGs. New
Jersey and New York had the highest percentages (39.1 and 38.3 percent, respectively), while Montana and Idaho had
the lowest (4.6 and 4.0 percent, respectively).

Map 3. Percentage of Active Physicians Who Are IMGs, 2010

[(J40%to 13.0% [[}131%t016.5%
20.8% 10 25.5% [B25.6% to 38.5%

16.6% to 20.7%

Source; AMA Physician Masterfile (December 31, 2010).

3 Graduates from Canadian medical schools are not considered IMGs. See Key
Definitions for more information.
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- Nationally, over one fourth (26.3 percent) of the active physician workforce was age 60 or older. There was some varia-
tion among the states in the percentage of physicians who were age 60 or older in 2010. New Mexico had the highest
percentage {30.8), while North Carolina had the lowest percentage (20.8) (see Figure 7 and Table 7).
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Figure 1. Active Physicians per 100,000 Population by Degree Type, 2010

Massachusetts
Maryland _
New York

Rhode Island | 2
Connecticut |
Vermont
Maine [
Hawaii |
Pennsylvania |
New jersey
New Hampshire |
QOregon |
Minnesota |
Delaware |
Michigan .
Ohio |
Washington |
Colorado .
Hlinois
United States |
California |
Virginia .
Florida [F
Wisconsin |
Missouri [® . :
West Virginia — State Median = 244.2
Alaska
Tennessee |

North Dakota . et

North Carolina | Zo]
Louisiana

New Mexico |°
Montana .
Arizona [f

Nebraska [e
Kentucky |8
South Dakota |
South Carolina o
Indiana |
Kansas .
lowa .
Geargia |
Texas | e
Alabama |
Oklahoma 8 I
Nevada | aMD =00
Utah |
Wyoming [f
Arlcansas |
Idaho |
Mississippi

0 50 160 150 200 250 300 350 400 450

Sources: July 1, 2010 popufation estimates are from the U.S. Census Bureau {Release dats: February 2011). Physician dala are
fram the 2011 AMA Physician Mastarfile (Dacember 31, 2010). Physiclans whose medical schoal typa was nol available ara excludad (n=57).
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Table 1. Active Physicians per 100,000 Population by Degree Type, 2010

Tolal Active Physicians® Aclive M.O.s Active D.0.s
Total Rate per Rate per Rate per
Population Number 100,000 Rank Mumber 100,000 Number 100,000
United States 309,050,816 798,509 2687 N.A. 744,224 240.8 55,218 17.9
Alshama 4,729,655 5,508 20t.0 43 9,126 193.0 asz2 a1
Alaska 708,862 1,721 2428 26 1,565 220.8 156 22.0
Arizana 6,676,627 14,694 220.1 a3 13,027 185.1 1,665 249
Arkansas 2,810,236 5,518 189.6 48 5,265 180.8 253 8.7
California 37,266,600 85,198 2555 20 91,497 2455 3,687 9.9
Calorado 5,095,309 13,243 2588 18 12,202 2395 1,041 20.4
Conneclicut 3,526,937 11,678 331.1 5 11,282 318.9 3985 11.2
Defaware B91,454 2,393 2684 14 2,124 238.3 el 30.2
District of Columbia 610,589 5,327 8724 N.A. 5,211 853.4 116 19.0
Florida 18,678,049 47 580 2048 22 43,651 233.7 3,833 21.1
Georgia 9,908,357 20,511 207.0 41 19,674 188.6 836 8.4
Hawaii 1,300,086 3,970 305.4 8 3,782 280.9 188 145
Idaho 1,559,796 2873 184.2 49 2,610 167.3 263 16.9
Hlinois 12,944,410 33,594 2585 19 3 421 242.7 2,170 16.8
indiana 6,445,295 13,800 2157 38 13,052 202.5 847 13.1
iowa 3,023,081 8,204 208.2 40 5,204 172.1 1,080 36.t
Kansas 2,841,121 6,058 2132 3% 5,467 1924 5 20.8
Kentucky 4,339,435 9,478 218.4 35 9,039 208.3 439 10.1
Louisiana 4,625,428 10,541 2327 30 10,425 230.2 116 2.6
Maine 1,312,839 4,04 307.0 7 3,420 260.5 g11 46.5
Maryland 8,737,274 21,153 388.7 2 20,511 3575 641 11.2
Massachuselts 6,631,280 27,550 415.5 1 264912 405.8 627 9.5
Michigan 5,931,235 26,325 2651 15 21,585 217.4 4,727 47.6
Minnesota 5,290,447 14,262 2686 13 13,741 260.7 470 8.9
Mississippi 2,960,467 5,221 176.4 &0 4,916 166.1 aon4 10.3
Missouri 6,011,741 14,825 2466 24 12,832 215.1 1,892 31.5
Montana 984,152 2,232 2277 32 2,077 211.9 155 15.8
Nehraska 1,811,072 3,981 218.8 34 3,829 211.4 150 8.3
Nevada 2,654,751 5,264 198.3 45 4771 179.7 493 18.6
MNew Hampshire 1,323,531 3,872 2026 11 3,613 273.0 257 18.4
New Jersey B,732,811 25,629 2935 10 23,000 263.4 2,629 30.1
New Mexico 2,033,875 4,673 2288 3 4,418 217.2 255 125
Mew York 19,577,730 68,042 347.3 3 64,943 3317 3,003 15.8
North Carolina 0,458,888 22,367 2365 29 21,561 227.9 806 8.5
North Dakola 653,778 1,558 2383 28 1,498 2293 59 8.0
Chin 11,632,111 30,485 284.3 16 26,819 232.6 3,665 31.8
Okiahoma 3,724,447 7,406 190.8 44 5873 157.7 1,532 41.3
Oregon 3,855,536 10,584 2748 12 9,867 258.5 627 16.3
Pennsylvania 12,632,780 38,207 aoz.4 g 32,857 260.1 5,348 423
RAhode Island 1,056,870 3,515 326 4 3,303 3ias 210 19.9
South Carolina 4,596,958 5,822 216.8 37 5,485 206.3 437 9.5
South Dakota 820,077 1,779 2168 36 1,662 202.7 17 14.3
Tennessee 6,338,112 15,302 2414 27 14,720 232.2 581 9.2
Texas 25,213,445 51,6891 2050 42 48,255 13,4 3,435 13.6
Utah 2,830,753 5,598 1978 46 5,288 186.8 310 11.0
Vermaont 622,433 2,008 322.6 6 1,845 325 63 101
Virginia 7,952,119 20,270 2849 21 19,426 244.3 842 10.6
Washinglon B,746,183 17,756 263.8 17 16,910 250.7 878 13.0
Wast Virginia 1,825,513 4,485 2457 25 3,815 209.0 670 36.7
Wisconsin 5,668,518 14,319 2526 23 13,512 238.4 an4 14.2
Wyoming 547 637 1,057 193.0 47 975 178.0 B2 15.0

Sources: July 1, 210 population estimates are from the U.5. Gansus Bureau (Release date: February 2011). Physician dala are
from the 2011 AMA Physician Masieriile {2ecember 31, 2010},

N.A, = Not Ranked

* Physicians whose medical sehool type was unavalfable {n=67) are includad in the total,
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Figure 2. Active Patient Care Physicians per 160,000 Population by Degree Type, 2010
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Sources: July 1, 2010 populalion estimates are from the U.5. Census Bureau (Release date: February 2011). Physician data are
from the 2011 AMA Physician Masterfile {December 31, 2010). Physicians whose medical school type was not available are excludad {n=25}.
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Table 2. Active Patient Care Physicians per 100,000 Popluation by Degree Type, 2010

Total Aclive Patient Active Patient Active Patiant
Care Physicians® Care M.D.s Care D.O.s

Total Rale per Rate par Rate per
Population Number 100,000 Rank Number 100,000 Number 100,000
United States 309,050,816 678,324 2185 N.AR. 630,370 204.0 47,925 15.5
Alabama 4,729,656 8418 178.0 45 B,G74 170.7 344 7.3
Alaska 708,862 1,575 222.2 20 1,435 202.4 140 19.7
Arizona 6,676,627 12,904 193.3 36 11,432 171.2 141 220
Arkansas 2,910,236 4,821 1691 49 4,633 161.3 228 7.8
Calilornia 37,266,600 B1,0t7 217.4 23 77,870 209.0 3,147 8.4
Colorado 5,005,308 11,663 228.9 15 10,688 210.0 965 18.9
Conneclicut 3,626,837 8,628 273.0 4 8,208 283.6 330 9.4
Delaware ag1,464 2,079 233.2 14 1,851 207.86 228 25.6
District of Columbia 610,582 4,741 6127 N.R. 3,668 6007 73 12.0
Florida 18,678,048 42,302 226.5 17 38,785 207.7 3,514 i8.8
Georgia 4,808,357 17.823 178.9 41 17,100 172.6 723 7.3
Hawail 1,300,086 3,452 265.5 8 3,204 253.4 158 12.2
Idaho 1,559,796 2,691 172.5 47 2,449 157.0 242 15.5
lEinols 12,844,410 27,835 215.8 25 26,125 201.8 1,809 14.0
Indiana 6,445,295 12,536 184.5 34 11,764 182.5 772 12.0
lowsa 3,023,081 5,458 180.6 40 4,443 147.0 1,016 33.6
Kansas 2,841,121 5,339 1878 39 4,803 169.3 530 18.7
Kentucky 4,338,435 8,318 191.7 37 7,867 183.6 351 8.1
Louisiana 4,529,428 0,109 20141 a1 9,017 198.1 92 2.0
Maire 1,312,838 3,872 2721 5 3,028 230.7 543 41.4
Maryland 5,737,274 16,120 281.0 2 15,616 273.2 503 8.8
Massachusells 6,631,280 2n,87va 314.8 1 20,372 any.2 500 7.5
Michigan 5,931,235 22344 225.0 18 18,187 183.1 4,157 41.9
Minnesota 5,200,447 12,363 233.7 13 11,932 B25.5 431 8.1
Mississippi 2,960,467 4718 i59.4 50 4,450 150.3 267 9.0
Missourt 8011741 12,514 208.2 29 10,817 179.9 1,697 28.2
Maontana 880,152 2101 214.4 26 1,955 188.5 146 14.9
Nehraska 1,811,072 3,444 190.2 a8 3,310 182.8 134 74
Nevada 2,654,751 4,728 1784 44 4,292 161.7 436 16.4
New Hampshire 1,323,531 3,407 257.4 9 3,174 239.8 232 7.5
New Jersey 8,732,811 21,958 251.4 10 19,655 225.1 2,303 264
New Maxico 2,033,875 3,587 196.0 33 3,757 184.7 230 11.3
Neaw York 19,577,730 54,306 277.4 3 5t 767 264.4 2,535 128
MNorth Carolina 0,458,888 19,096 201.9 30 18,410 194.6 G686 7.3
North Dakota 653,778 1,418 2169 24 1,365 208.8 83 8.1
Ohio 11,532,111 25,315 2185 22 22,062 183.0 3,083 26.5
Oktahoma 3,724 447 6,655 1787 43 5,286 1418 1,369 36.8B
Oregon 3,855,536 9,243 2387 12 B,675 2250 568 147
Pannsylvania 12,632,780 31,260 247.4 11 26,679 2112 4,571 36.2
Rhade lsland 1,056,870 2,843 269.0 7 2,669 2525 174 16.5
Saouth Carolina 4,596,958 8,902 1936 35 8,620 185.3 3s2 8.3
South Dakota B20,077 1,638 198.5 32 1,533 1B66.9 103 12.6
Tennesses 6,338,112 13,307 2106.0 28 12,800 202.0 507 8.0
Texas 25,213,445 44,385 176.1 46 41,383 164.1 3,011 11.9
Utah 2,830,753 4,798 169.5 48 4518 159.6 280 9.9
Vermont 622,433 1,685 270.7 6 1,632 282.2 523 8.5
Virginia 7,952,118 17,570 220.9 21 16,855 212.0 714 9.0
Washington 6,746,199 15,366 227.8 16 14,569 216.0 789 11.7
West Virginia 1,825,513 3,841 210.4 27 3,264 178.8 577 31.6
Wisconsin 5,668,618 12,675 223.6 19 11,853 210.9 721 127
Wyoming 547,637 579 178.8 42 912 166.5 67 12.2

Sources: July 1, 2010 population eslimales are from the U.S. Census Bureau {Ralaass dale: February 2011). Physician dala ara from the
AMA Physician Masterdile (December 31, 2010).

N.A. = Noi Ranhed

* Physician: d ilable (n=29) ai luded in the total
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Figure 3. Active Primary Care Physicians per 100,000 Population by Degree Type, 2010
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Table 3. Active Primary Care Physicians per 100,000 Population by Degree Type, 2010

Total Active Active Primary Active Primary
Primary Care Physicians® Care M.D.s Care D.0.5

Total Rate per Aate per Rate per
Population Number 100,000 Rank  Numbsr 100,000 Number 100,000
Uniled States 309,050,816 278,719 90.5 NR. 254,217 82.3 25473 8.2
Alabama 4,728,658 3,419 723 45 3,230 68.3 189 4.0
Alaska 708,862 719 1014 12 638 80.0 3] 11.4
Arizona 6,676,627 5,151 771 41 4,380 B65.8 780 11.4
Arkansas 2,910,238 2,223 764 42 2,080 71.5 143 4.9
California 37,266,600 33,822 508 28 31,875 85.5 1,947 82
Colorado 5,095,309 4,704 923 22 4,173 81.0 531 10.4
Connecticut 3,526,937 3,725 105.6 9 3,577 101.4 148 42
Delaware 891,454 852 556 1B 721 80.9 131 i4.7
District of Columbia 610,589 1,520 248.9 N.AR. 1,480 242.4 40 6.6
Florida 18,678,049 16,060 86.0 28 14,345 76.8 1,711 8.2
Georgia 8,908,357 7335 740 44 6,942 70.1 383 4.0
Hawail 1,300,086 1,535 118.1 4 1,444 111.1 [ 7.0
Idaha 1,859,786 1,048 67.2 48 g2 59.0 127 B.t
Minois 12,844,410 12,336 953 20 11,355 BY.7 980 7.6
Indiana 6,445,205 5,015 778 38 4,639 72.0 376 58
lowa 3,623,081 2,530 83.7 34 1,882 62.3 648 21.4
Kansas 2,841 121 2,387 84.0 32 2,061 7.5 a2a 11.5
Kentucky 4,338,435 3,378 778 37 3,192 73.6 185 4.3
Louisiana 4,528,426 3,532 780 36 3,483 76.9 49 1.1
Maine 1,312,839 1,636 124.6 2 1,2EB 98.1 a48 26.5
Marytand 5,737,274 6,755 117.7 5 5,521 113.7 234 4.1
Massachusetis 6,631,280 B.751 132.0 1 8,449 127.4 2495 4.4
Michigan $,531,235 9,608 6.8 17 7,737 779 1,872 18.8
Minnesota 5,290,447 5,482 103.8 10 5,270 89.6 222 4.2
Misslssippl 2,960,467 1,882 63.6 50 1,714 578 167 5.6
Missouri 6,011,741 5,043 838 a3 4,126 8.6 917 15.3
Montana 980,152 B33 850 30 758 77A 77 7.9
Nebraska 1,811,072 1,530 845 3 1,451 B80.1 79 4.4
Nevada 2,654,751 1,889 7i.2 48 1,669 62.9 220 8.3
New Hampshire 1,323,501 1,440 108.89 8 1,301 98.3 138 104
New Jersey 8,732,811 8,702 8.6 14 7.814 g87.2 1,088 12.5
New Mexico 2,033,875 1,874 021 23 1,742 B85.8 132 6.5
New Yark 19,577,730 21,824 111.5 7 20,452 104.5 1,357 8.9
Morth Carolina 9,458,888 7,BG4 g3.1 35 7,500 79.3 364 3.8
North Dakota 853,778 619 947 21 593 90.7 26 4.0
Ohia 11,532,111 10,552 1.5 24 49,113 79.0 1,439 125
Cklahoma 3,724,447 2,817 7568 43 2101 56.4 716 19.2
Cregon 3,855,536 3,976 103.1 11 3,630 94.2 346 9.0
Pennsylvania 12,632,780 12,673 1003 13 10,220 Bi1.0 2,444 19.3
Bhode Istand 1,058,870 1,190 112.6 5} 1,078 1017 115 10.3
South Carolina 4,586,958 3,559 7.4 39 3,365 73.2 184 4.2
South Dakota B20,077 718 B87.7 27 656 80.0 B3 7.7
Tennessee 6,338,112 5467 86.3 28 5173 B1.8 294 4.6
Texas 25,213,445 17,6569 70.0 47 15,984 63.4 1,674 B.6
Utah 2,830,753 1,828 646 49 1,677 59.2 151 53
Vermont 622,433 772 1240 a 744 118.5 28 4.5
Virginia 7,952,119 7.251 912 25 6,896 86.7 355 4.5
Washington 6,746,198 6,612 98.0 15 B,172 91.5 434 6.4
West Virginia 1,825,513 1777 973 18 1,385 76.4 382 20.8
Wisconsin 5,668,519 5,410 954 18 4,998 88.2 411 7.3
Wyoming 547,637 423 77.2 40 388 70.8 35 6.4

Sources: July 1, 2030 population eslimales ere irom lhe U.S. Census Bureau {Aefzase date: February 2011). Physician dala are
from the AMA Physician Masleriile (December 31, 2010).

N.H. = Nol Ranked

* Physiclans whose medical school type was unavailable {n=29} are included in the total.
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Figure 4. Active Patient Care Primary Care Physicians per 100,000 Population by Degree Type, 2010
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from tha 20t1 AMA Physician Masteriile (Decembar 31, 2010). Physicians whose madical school lypa was unavailable are excluded (n=22),

dical C_dl_l_e_ges 2011




éwk

C

2011 State Physician Workforce Data Book
Section 1 — Physician Supply

Table 4. Active Patient Care Primary Care Physicians 100,000 Population by Degree Type, 2010

Tolal Active Active Patient Active Patiant
Patient Care Primary Care Primary Care Primary
Care Physiclans® Care M.D.s Care D.O.5

Total Rate per Rate per Rate par
Population Number 100,000 Rank Mumber 100,000 Number 100,000
Uniled Stalas 308,050,816 245,367 79.4 NR. 221,989 71.8 23,346 7.6
Alabama 4,729,656 3,120 G6.0 44 2,940 62.2 180 3.8
Alaska 708,862 667 94.4 8 594 83.8 73 10.3
Arizona 6,676,627 4,544 68.1 43 3,857 57.8 BBE 10.3
Arkansas 2,910,236 2,028 69.6 40 1,882 E5.0 134 4.8
California 37,266,600 20,968 80.4 2B 28,240 75.8 1,728 4.6
Colorado 5,005,309 4,229 83.0 21 3,727 7341 502 9.9
Connecticut 3,526,937 3,172 89.9 12 3,049 B6.4 123 3.5
Delaware 891,464 755 847 20 638 713 119 133
District of Columbla 610,589 1,110 181.8 N.R. 1,084 177.5 26 4.3
Flgrida 18,678,048 14,582 7841 28 124986 69.5 1,594 B.5
Georgia 9,908,357 6,518 65.8 45 6,167 g2.2 349 3.5
Hawaii 1,300,086 1,358 104.5 4 1,282 98.6 78 5.8
Ideho 1,555,736 8987 63.3 47 Bé5 855 122 7.8
[Hinois 12,944,410 10,591 g1.8 22 9717 75.1 873 6.7
Indiana 6,445,295 4,588 71.2 36 4,238 65.8 aso 5.4
fowa 3,023,081 2,288 757 31 1,672 55.3 B16 20.4
Kansas 2,841,121 2,128 7498 32 1,822 64.1 306 10.8
Kenluchy 4.33%,435 3,028 638 39 2,863 66.0 165 3.8
Louisiana 4,520,426 3,094 68.3 42 3,051 67.4 43 0.9
Malne 1,312,839 1,458 1111 2 1,143 87.1 e 24.1
Maryland 5,737,274 5,427 946 7 5,220 91.0 207 a6
Massachusetts 6,631,280 7144 107.7 3 6,83 103.9 249 3.8
Michigan 9,931,235 8,487 855 18 6,729 67.8 1,758 17.7
Minnesota 5,250,447 4,938 833 9 4,734 89.5 204 3.9
Mississipgl 2,980,467 1,732 58.5 49 1,575 53.2 156 83
Missouri 6,011,741 4,441 738 35 3,581 59.6 BEO 14.3
Montana 980,152 782 B0.8 24 717 73.2 75 7.7
Nebraska 1,811,072 1,356 748 33 1,284 70.9 72 4.0
Nevada 2,654,751 1,681 63.7 48 1,486 56.0 205 7.7
New Hampshire 1,323,531 1,308 o8B 5 1,182 89.3 125 94
New Jersey 8,732,811 7,506 BEOD 15 6,500 74.4 1,006 115
New Mexico 2,033,875 1,626 788 28 1,503 73.9 123 6.0
New York 19,577,730 17,989 gl 11 16,782 85.7 1,203 6.1
MNorth Carolina 9,458,888 7011 741 34 6,684 70.7 327 3.5
MNorth Dakata 653,774 561 g58 17 537 821 24 a7
Ohia 11,532,111 9,227 Bo.o0 27 7,800 68.5 1,327 11.5
Oklahoma 3,724,447 2457 9.0 41 1,882 50.8 679 18.2
Oregen 3,855,516 3,588 83.1 10 3,268 84.8 azi 8.3
Pennsylvania 12,632,780 10,748 85.1 19 8,515 67.4 2,234 17.7
Ahocle Island 1,056,870 1,009 855 6 904 85.5 108 9.9
South Carolina 4,556,358 3,231 70.3 38 3,052 66.4 179 3.9
South Dakota B20,077 660 405 25 B804 73.7 56 6.8
Tennessee 6,338,112 4872 76.8 30 4,605 72,7 267 42
Texas 25,213,445 15,633 62.0 48 14,087 55.9 1,535 6.1
ah 2,830,753 1,654 584 50 1,510 53.3 144 51
Vermant 822,433 694 111.5 1 668 107.3 26 4.2
Virginia 7,852,119 6,446 811 23 6,128 771 318 4.0
Washingion 6,746,199 5,971t pe.s 13 5,561 B2.4 404 6.0
West Virginia 1,825,513 1,568 8589 16 1,208 66.2 360 19.7
Wistonsin 5,668,518 4,887 a2 14 4,497 79.3 383 6.9
Wyaming 547,637 387 707 37 360 65.7 27 4.9

Sourcas: July 1, 2010 popuiation esiimates are fram the U.5. Gensus Bureau (Release date: February 2011). Physician data are
from the AMA Physician Maslerlile {December 31, 2010).

N.H. = Nal Ranked

* Physicians whose medical schot! type was unavailable (n=22) ara included in the total.
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Figure 5. Percentage of Active Physicians Who Are Female, 2010
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Sourca: AMA Physician Masterfile {December 31, 2010). Physicians whose sex was unavailabla (n=1,104) ara extluded.
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Table 5. Active Female Physicians, 2010

Totat Active Active Female Physicians
Physicians® Number Percent Rank
United Stales 798,405 242,427 30.4% N.A.
Alahama 9,501 2,228 23.4% 47
Alaska 1,718 564 34.0% 6
Arizona 14,670 4,093 27.9% 30
Arkansas 5,511 1,300 23.6% 45
California 85,021 30,210 31.8% 14
Colorado 13,230 4,309 32.6% 10
Conpecticut 11,671 3,707 31.8% 15
Delaware 2,382 774 32.4% 13
District of Columbia 5,323 2,056 38.6% N.H.
Florida 47,6527 11,959 25.2% 42
Georgia 20,496 6,138 29.9% 23
Hawall 3,964 1,166 29.4% 25
idaho 2,870 604 21.0% 50
lilinois 33,540 11,357 33.9% 8
Indiana 13,884 3,762 27.1% a2
lowa 6,282 1,635 28.0% as
Kansas 6,053 1,705 28.2% 29
Kentughky 9471 2,538 25.8% a3
Louisiana 10,535 2,730 25.9% 36
Maine 4,028 1,233 30.6% 19
Maryland 21,126 7475 A5.4% 2
Massachusetts 27,511 10,077 36.6% 1
Michigan 26,264 7,971 30.3% 20
Minnesoia 14,245 4,524 31.8% 16
Mississippi 5217 1,128 21.6% 48
Missouri 14,811 4,200 28.4% 28
Mantana 2229 583 26.2% 34
Nebraska 3,576 1,085 27.5% N
Nevada 5,252 1,314 25.0% a4
New Hampshire 3,870 1,188 31.0% 18
New Jersey 25,581 8,374 32.7% 9
New Mexico 4,668 1,627 34.8% 3
New York 67,917 23,080 34.0% 8
North Carolina 22,354 6,686 30.0% 22
North Dakola 1,657 ags5 25.4% 39
Chio 30,440 9,030 29.7% 24
Oklahoma 7,392 1,876 25.4% 38
Qregon 10,585 3,436 32.5% 11
Pennsylvania 38,1585 11,485 30.1% 21
Rhode Isiand 3,513 1,193 34.0% 7
South Caralina 8,910 2,543 | 257% 37
South Dakota 1,777 450 25.3% 40
Tennessee 15,296 3,866 25.3% 41
Texas 51,604 15,109 25.3% 28
Utah 5,582 1,190 2138 ag
\ermont 2,007 6585 34.1% 4
Virginia 20,246 6,552 32.4% 12
Washinglon 17,778 5,640 31.7% 17
Waest Virginia 4,478 1,123 25.1% 43
Wisconsin 14,311 4,579 20.2% 27
Wyoming 1,058 248 23.5% 46

Source: AMA Fhysician Masterfile {December 31, 2010}
N.R. = Nol Ranked

* Physicians whose sax was missing {n=1,104) are excluded.
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Figure 6. Percentage of Active Physicians Who Are International Medical Graduates (IMGs), 2010
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Physicians who are graduales of Canadian medical schools are not included {n=8,700).
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Table 6. Active Physicians by Medical School Type, 2010

Total Active
Physicians* U.5.M.0. D.0. IMG
Number Mumber Percent Number Perceni Number Percent Rank
United Stales 798,442 542,321 67.8% 585,218 6.9% 182,203 24.0% N.R.
Alabama 9,508 7.450 78.4% 382 4.0% 1,568 16.5% 3
Alaska 1,721 1,452 84.4% 156 9.1% 102 5.0% 48
Arizona 14,692 9,555  65.0% 1,665 11.3% 3,208 21.8% 18
Arkansas 5,518 4 367 79.1% 253 4.6% BBO 15.6% 32
California 95,194 66,908 70.3% 3,687 3.9% 23,122 24.3% 14
Colorado 13,243 11,114 B3.9% 1,041 7.9% 938 74% 47
Connecticut 11,678 7,938 66.0% 386 a.4% 3,215 275% 8
Delaware 2,303 1474  B1.6% 269 11.2% 635 265% 9
[istrict of Columbia 5,327 3,989 74.9% 118 2.2% 1,166 21.9% N.R.
Florida 47,584 26,379 55.45% 3,833 B.3% 16,823 354% 3
Georgla 20,510 15,425  75.2% 836 4.1% 4,073 18.9% 22
Hawaii 3,970 3,167 79.8% 188 4.7% 552 13.8% 36
Idaho 2,873 2,452 85.3% 263 9.2% 115 4.0% &0
Illinois 33,541 20,328 60.5% 2,170 6.5% 10,807 32.2% 4
Indiana 13,899 10,010 72.0% 847 6.1% 2,889 20.8%%, 20
lowa 6,204 4,044 64.0% 1,090 17.3% 1,683 17.4% 27
Kansas 6,058 | 4,358 720% 591 9.8% 1,058 17.5% 26
Kentucky 89,478 6,935 73.2% 439 4.6% 1,989 21.0% 19
Loulslana 10,541 B,353  79.2% 116 1.1% 1,897 1B.9% 24
Maine 4,031 2,814 69.8% 611 15.2% 501 12.4% 42
Maryland 21,152 14,708 69.5% G641 3.0% 5,588 264% 10
Massachusetts 27,539 20,018 72.7% 827 2.3% G,182 22.4% 17
Michigan 26,322 13,811 52.5% 4,727 18.0% 7517 28.6% &
Minnesola 14,261 11,274 78136 470 3.3% 2,145 150% 34
Mississippl 5,220 4,158 79.7% 304 5.89% 721 13.8% 37
Missouri 14,824 8,938 67.0% 1,882 12.8% 2,907 19.6% 23
Monlana 2,232 1,959 B87.8% 155 6.9% 102 46% 49
Nebraska 3,979 3,250 81.7% 150 3.8% 541 13.6% 39
Nevada 5,264 3,246 61.7% 493 9.4% 1,471 27.09% 7
New Hampshire 3,870 2,908 75.1% 257 6.6% 585 15.1% 33
New Jersey 25,629 12,863  50.2% 2,620 10.3% 10,021 32.1% 1
Mew Mexico 4,673 3,569 76.4% 2585 5.5% 806 17.2% 28
New York 68,036 a8, o002 55.9% 3,083 4 5% 26,080 38.3% 2
North Carolina 22,367 18,205 81.4% BOG 3.6% 3,144 t41% 35
North Dakota 1,558 1,037 66.6% 59 3.8% 396 254% 12
Ohio 30,484 18,762  &1.5% 3,665 120% 7,704  253% 13
Oklahoma 7,405 4,587 62.1% 1,532 20.7% 1,229 16.6% 29
Oregon 10,594 8,789 83.0% 627 5.9% 978 5.2% 4
Pennsylvania 38,205 23,774 62.2% 5,348 14.0% 8,761 229% 18
RAnede fsland 3,513 2,332 66.4% 210 6.0% 808 25.8% 11
South Casolina g,922 8,076 B1.4% 437 4.4% 1,362 13.7% 28
South Dakota 1,779 1,418 78.6% 117 6.6% 233 13.1% 40
Tennessee 15,301 12,021 78.6% 581 .48% 2,538 16.6% 30
Texas 51,690 35,329 68.3% 3,435 6.68% 12,354 23.9% 15
Utah 5,598 4,743 B4.7% aio 5.5% 485 B.7% 45
Vermont 2,008 1,705 84.9% 63 3.1% 160 B8.0% 46
Virginia 20,268 15,044  74.2% 842 4.2% 4,207 208% 21
Washington 17,788 14,186 79.8% 878 4.9% 2,301 12.8% 41
West Virginia 4,485 2,429 54.2% G670 14.9% 1,358 303% 5
Wisconsin 14,316 10,800 75.4% B04 5.6% 2,582 1B.0% 25
Wyaoming 1,057 858 B1.2% 82 7.8% 112 10.6% 43

Spumce: AMA Physician Masteriile (December 31, 2010}

N.R. = Nol Ranked

* Tha olal excludes aclive physicians whose medical schcol type was unavailable (n=67). Physicians who are graduates of
Canadian medical schools are included in the 1blal (2=9,700).

/ e"dicai'(';blwle_géé 2011



v
&
2011 State Physician Workforce Data Book @AAMC

Section 1 — Physician Supply

Figure 7. Percentage of Active Physicians Who Are Age 60 or Older, 2010
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Sourca: AMA Physician Maslerfile (December 31, 2010). Physicians whose age was unavailable are excluded (n=1,274).
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Table 7. Active Physicians by Selected Age Groups, 2010

Total
Active
Physicians” Under Age 40 Age 60 or Qlder
Number Number Percent Number Percent Rank
United States 796,235 140,464 17.6% 208,802 26.2% N.R.
Alabama 9,505 1,621 16.0% 2,346 24.7% 29
Alaska 1,718 244 14.2% 427 24.9% 27
Arizona 14,633 2,425 16.6% : 3,670 20.1% 25
Arkansas 5,513 933 16.9% 1,397 B85.3% 23
California 85,097 15,968 16.8% 29,217 a0.7% 2
Colorado 13,233 2,212 16.7% 3,238 24.5% a2
Conneclicut 11,666 1,889 16.2% 3,186 27.3% i3
Delaware 2,380 389 16.7% 550 23.0% 43
Distriet of Columbla 5,326 1,207 22.75% 1,605 30.1% MN.H.
Florida 47,465 6,544 13.8% 13,448 28.3% 5
Geargia 20,508 3,578 17.4% 4,686 22.9% 45
Hawaii 3,969 633 15.9% 1,121 28.2% =}
Idahe 2872 398 13.9% 670 23.3% 42
IHlinois 33,541 5,857 20.4% 8,303 24.8% 28
Indiana 13,892 2,269 16.5% 3,245 23.4% 41
lowa 6,280 1,189 18.5% 1,440 22.9% 44
Kansas 6,051 1,112 18.4% 1,571 26.0% 17
Kentucky 9,468 1,735 18.3% 2,279 24,1% 35
Eouisiana 10,538 1,971 18.7% 2,885 27.5% 12
Maine 4,022 528 13.1% 1,136 28.2% B8
Maryland 21,131 3,740 17.7% 5,864 27.8%: 11
Massachusetts 27,537 5,482 19.9% 7,086 25.7% 20
Michigan 28,078 4 659 17.9% 6,833 26.2% 16
Minnesota 14,252 2,689 18.9% 3,143 22.1% 47
Mississippi 5,219 804 15.4% 1,352 25.9% 18
hissouri 14,798 2,959 20.05% 3,625 24.5% 31
Montana .03 236 10.6% 632 28.3% [+
Mebraska 3,976 a0g 20.3% 871 21.9% 48
Nevada 5,257 B16 15.5% 1,288 24.5% 30
New Hampshire 3,871 589 15.2% 026 23.9% 38
New Jersey 25,581 3,853 15.5% 7.240 28.3% 7
New Mexico 4,669 679 14.5% 1,439 30.8% 1
New York 67,861 12,036 17.7% 19,682 28.0% 3
MNorth Carplina 22,357 4,219 18.9% 4,636 20.7% 50
MNorth Dakota 1,557 270 17.3% 397 25.5% 21
Ohio 30,428 6,020 15.8%h 7,155 23.5% 40
Oklahoma 7,396 1,278 17.3% 1,909 27.0% 14
Cregon 10,584 1,738 16.4% 2,686 25.4% 22
Pennsylvania 38,063 7,255 19.1% 9,625 25.3% 24
Rhode Island 3,513 644 18.3% 875 24.8% 28
South Carolina 8,919 1,787 18.1% 2,379 24.0% a7
South Dakota 1,776 am 16.9% 422 23.8% 39
Tennessee 15,280 2,522 16.5% 3,688 24 1% 34
Texas 51,651 10,135 19.6% 12412 24.0% 36
Utah 5,583 1,083 18.5% 1,278 22.8% 46
Vermont 2,004 268 13.4% 558 27.8% 10
Virginia 20,241 3,613 17.8% 4931 24.4% a3
Washington 17,785 2,816 15.89%: 4,706 26.5% 15
West Virginia 4,474 an2 17.9% 1,282 28.7% 4
Wisconsin 14,303 2,448 17.1% 3,087 21.6% 49
Wyoming 1,054 142 13.5% 272 25.8%6 19

Source: AMA Physician Masterlile (Dacember 31, 2010)
N_A. = Not Ranked
* Physicians whose age was unavailable {n=1,274) are excluded.
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Key Findings — Retention

- Qverall, 38.6 percent of medical and osteopathic students end up practicing in the same state where they received their

undergraduate medical education (UME). Seven of the top 10 states in terms of UME retention were in the South (see
Map 10, Figure 17, and Table 17).

Map 10. Percentage of Physicians Retained From UME, 2010

[(Ito Medical Scheol []6.3% to 30.5%
[E]35.09% to 46.5% 46.6% to61.9

30.6% 1o 30.0%

Source: AMA Physician Masterfile {December 31, 2010)

+ In 2010, 46.8 percent of the physicians who graduated from a public medical or osteopathic school were practicing in
the state from which they graduated (see Figure 18 and Table 18).
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» After completing training in an ACGME-accredited program, 47.8 percent of physicians either stayed or returned to
the state where they completed their most recent graduate medical education (GME}. Six of the top 10 states with the
highest GME retention rates were in the West (see Map 11, Figure 19, and Table 19).

Map 11. Percentage of Residents and Fellows Retained From ACGME Programs, 2010

[]15.4% to 38.4% []38.5% to 44.2%
a46.6% to 51.5% [E)51.6% to 71.3%

44 3% to 46.5%

Source: AMA Physician Masterfile (December 31, 2010)

* Retention rates were highest for physicians who completed both UME and GME in the same state. Two thirds (66.6
percent) of the physicians who completed UME and GME in the same state remained in state to practice. In terms of
overall retention (i.e., UME and GME were completed in the same state), 8 of the top 10 states were in the South and
West {see Figure 20 and Table 20).
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Figure 17, Physicians Retained from Undergraduate Medical Education (UME)
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Source: AMA Physiclan Maslerfile (December 31, 2010).
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Table 17. Physicians Retained from Undergraduate Medical Education {UME)

Active Physicians Who Active Physicians Who Graduated
Graduated from Medical from Medical or Osteopathic School
or Osleopathic In-State and Are Active In-Siate
School In-State Number Pescent Rank
United States 506,819 230,655 38.6% N.A.
Alabama 7,083 3,572 50.4% B
Alaska - —_ - —
Arizona 3,583 1,573 43.8% 18
Arkansas 4,641 2,702 58.29%0
Galifornia 3s,02a 23,556 61.9% 1
Colorado 4,600 1,974 42.9% 19
Connecticut 8,275 1,166 18.6% 43
Delaware — — — —
District of Columbia 16,135 1,011 6.34% N.R.
Florida 14,284 7,088 48.6% g
Georgia 11,545 5,343 48.3% 13
Hawaii 1,767 837 53.0% 5
Idaho — -— — —
lHlinois 40,902 12,088 31.8% 34
Indiana 9,873 5,084 51.58% 6
lowa 12,040 2,675 22.2% aa
Kansas 6,3i3 2,303 36.5% 27
Kenluclhy 8,416 3,904 46.45% 12
Louisiana 14,736 5,771 38.2% 23
Maine 1,948 337 17.3% 42
Maryland 13,839 3,278 23.5% 38
Massachuselis 20,584 6,178 30.0% a6
Michigan 22 608 9,084 44.0% 17
Minnesotza 10,055 4,128 51.0% 7
Mississippi 3,018 2,117 54.0% 4
Missouri 26,557 5,672 21.4% 40
Maniana wer —_ — -
Nebraska B, 772 2,251 25.7% ar
Neavada 1,235 480 39.2% 22
New Hampshire 2,010 185 9.7% 45
New Jersey 10,382 3,633 35.0% 20
New Maxico 2,208 B15 36.9% 26
New York 66,783 24,257 36.3% 28
Nerth Carolina 14,108 5,469 38.85% 24
Merth Dakota 1,470 A54 30.9% 35
QOhio 28,973 11,848 40.9% 20
Oklahoma 7,607 3,611 47.5% 11l
Cregon 3,645 1,661 45.6% 15
Pennsylvania 45,895 15,871 33.8% az
Anode Island 2,05 273 13.5% 43
South Carolina 8,456 3,178 49.2% 10
South Dakota 1,335 537 40,2% 21
Tennesses 14,205 5,001 35.2% 29
Texas 36,401 21,494 59.0% 2
Utah 3,511 1,589 45,5% 16
Vermont 3,163 406 12.8% 44
Virginia 13,022 4,44 34.5% a1
Washinglon 5,627 2,567 45.6% 14
Wesl Virginia 5,612 1,808 33.8% a3
Wisconsin 11,439 2328 37.8% 25
Wyoming — e i -

Sousce: AMA Physiclan Masterlile {(December 31, 2010)
MN.R. = Not Ranked

-~ |ndicates that the dala are not appliceble. Some states do not have a medical or osleopathic school.
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Figure 18. Physicians Retained from Public Undergraduate Medical Education
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Table 18. Physicians Retained from Public Undergraduate Medical Education

Active Physicians Who
Graduated from Public
Medical or Osteopathic

Active Physicians Who Graduated
from Public Medical or Osleopathic Schaol
In-State and Are Active In-State

Schonl In-State Number Percent Rank
United States 327,717 153,255 46.8% MN.R.
Alabama 7,083 3572 50.4% 12
Alaska — — — —
Arizona 2,810 1,378 49.0% 17
Arkansas 4,641 2,702 5B.2% 3
California 21,067 14,211 67.5% 1
Colorado 4,600 1,874 A2.9% 25
Connecticut 2,430 778 32.0% 37
Delawara -— - — —
District of Columbig —_ —_ —_ N.R.
Florida 6,421 3,332 51.9% B
Georgia €,073 3,105 51.1% kR
Hawail 1,767 937 53.0% 6
Idahe -— — e -
llincis 12,708 5,270 41.5% 27
Indiana 9,873 5,084 51.8% 10
fowa 5,950 1,852 31.1% 3a
Kansas 6,313 2,303 35.55% 33
Kenfucky 8,088 3,784 46.8% 18
Lowuisiana 8,978 4,821 53.7% 5
Maine - —_ - —_
Maryland 9,478 2,576 27.2% 4D
Massachusetis 2,728 1,415 51.9% 2]
Michigan 22,698 9,984 44.0% 2z
Minnesola 8,808 4723 33.0% 7
Mississippi 3.918 2,117 54.,0% 4
Missouri 6,086 2,440 40.0% 29
Montana — — — —
Mebraska 4,697 1,785 38.0% I
Nevada 1,224 480 39.2% a0
New Hampshirge - — - —
New Jersey 10,382 3,633 a35.0% 34
New Maxico 2,208 815 36.9% a2
New York 21,348 9,040 42.3% 26
Nuorth Carolina 6,657 3,272 48.2% 16
North Bakola 1,470 454 J0.9% 39
Qhig 23,840 10,435 43.8% 23
Oklahoma 7.281 3,581 49,8% 15
Oregon 3,645 1,661 45.6% 19
Pennsylvania -— - —— -—
Rhode istand —_ —_ —_ —_
South Carolina 5,456 3,178 49.2% 14
South Dakota 1,335 537 40.2% 28
Tannessee 7.808 3,923 50.2% 13
Texas 30,668 168,913 61.7% 2
Utah 3,51 1,599 45.5% 21
Vermont 3,163 406 12.8% 41
Virtrinia 12,967 4,480 34.5% 35
Washingion 5,618 2,560 45,645 20
Waest Virginia 5,619 1,898 33.8% 36
Wisconsin 5,193 2,246 43.3% 24
Wyoming - — — —

Source: AMA Physician Maslerfile {December 31, 2010)
M.R. = Not Rankad
— Indicates that the data are not applicable. Some stales do not have a public madical or ostecpathic school.
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Figure 19. Physicians Retained from GME
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Table 19. Physicians Retained from GME

Active Physicians

Active Physicians Who Compleled GME In-Stale
Whe Compleled and are Active In-State
GME In-Slate Number Percent Rank
United States 759,058 362,763 47.8% N.A.
Alzbama 7.978 3,898 48.9% 18
Alaska a4 67 71.3% 1
Arizona 7,268 3,708 49.0% 16
Arkansas 4,383 2,525 57.68% 7
Calilornia 76,259 52,685 £9.1% 2
Colorado 9,519 4,421 46.4% 22
Connecticut 13,265 4,662 35.1% 45
Delaware 1,518 461 30.3% 49
District of Columbia 16,006 2461 t5.4% M.R.
Florida 21,354 12,698 58.4% 4
Georgla 13,881 6,796 49.0% 17
Hawaii 2,998 1,149 3B.3% 42
Idaho 7 180 568.8% 8
lingis 41,480 20,505 48.4% 15
Indiana 9,722 5,489 56.5% g
lowa 6,476 23N 36.6% 44
Kansas 5,643 2,178 38.6% 40
Kenlucky 7.527 3,473 4B6.1% 24
Louisiana 12,422 5,855 47.1% 20
Maine 1.802 Q37 51.4% iz
Maryland 19,277 7,392 38.3% 41
Massachusetis 34,345 15,313 44 635 28
Michigan 32,760 14,927 45.650 26
Minnesota 17,516 7,735 44,2% 31
Mississippl 3,344 1,678 50.2% 13
Missouri 17,736 6,636 37.4% 43
Moniana a1 51 63.0% 3
Mebraska 4,018 1,727 43.0% 34
Nevada 916 529 57.8% B
New Hampshire 1,805 510 28.3% 50
New Jersey 18,132 8,462 46.7% 21
New Mexico 3,056 1,201 38.3% ag
New York 110,084 50,544 45.9% a5
Morth Carolina 17,663 7,454 42.2% a8
North Dakola Ba7 369 44.1% a2
Ohio 37,666 16,747 44.4% a0
Oklahoma 5,637 2,806 51.6% 1t
QOregon 5,276 2,794 53.0% 0
Pennsylvania 50,430 21,437 42.5% as
Rhode Island 4,229 1,323 31.3% 46
South Careclina 7.343 3,283 46.2% 23
South Dakota 709 316 44.6%% 29
Tennessee 13,444 6,034 44.9% 27
Texas 44 704 25,863 57.9% 5
Lizh 4,442 1,821 43.2% 33
Vermaont 1,631 498 30.5% 48
Virginia 14,310 5,640 38%.4% 38
Washingtan 11,200 5,548 48.5% t4
Wesl Virginia 3,879 1,598 40.2% ar
Wisconsin 11,865 5,600 47.2% 19
Wyoming 347 107 30.8% 47

Source: AMA Physician Masterfila {December 31, 2010)
N.H. = Nat Ranked
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Figure 20. Physicians Retained from Undergraduate Medical Education (UME) and GME Combined
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Table 20. Physicians Retained from Undergraduate Medical Education (UME} and GME Combined

Aclive Physicians Who Active Physicians Who Graduated from
Graduated from Medical Medical or Osteopathic Schoot in State,
or Osteapathic School Completed GME In State, and
[n State 2nd are Aclive In Slate
Completed GME In State Number Percent Rank
United States 232,309 154,614 66.6% N.R.
Alabama 2,042 2,225 75.6% 11
Alaska e — — -
Arizana 1,222 916 75.0% 12
Arkansas 2,268 1,828 B80.65% 2
California 23,989 19,084 79.6% 5
Colorado 1,658 1,182 71.8% 17
Connecticut 1,475 747 50.6% 42
Delawars - — —_ —
District of Columbia 3,573 12 19.3% MN.R.
Flarida 4,991 3,883 F7.8% 7
Georgia 4,179 8,002 71.8% 19
Hawaii 577 4495 85.8% 1
{daho — — — —
llinpis 15,134 9,447 62.4% 33
Indiana 4,721 3,610 76.5% 10
lowa 2,352 1,445 61.4% 34
Kansas : 2,342 1,325 56.6% 39
Kentucky 2,954 2179 73.84% 13
Louisiana 6,001 4,031 67.2% 25
Maine 176 129 73.3% 15
Maryland 3,589 1,832 53.8% 41
Massachuselts 7,863 4,588 58.3% 37
Michigan 10,193 §,811 66.8% 26
Minnesoia 5,127 3,692 72.0% 16
Mississippi 1,668 1,204 76.8% B
Missouri 5,663 3,088 54.5% 40
Montana —— —_ — —
Nebraska 2,238 1,262 56.7% as
Nevada 180 144 B0.0% 4
New Hampshire 163 69 42.3% 45
New Jersey 2,827 1,876 64.1% ao
New Mexico 596 304 64.4% 29
New York 33,451 19,638 58.7% 35
North Caroting 4,507 3,037 67.4% 23
Narth Dakata 310 184 62.6% a3z
Ohio 12,535 8,433 67.3% 24
Oklahoma 2,698 1,986 73.6% 14
Oregon 1,066 740 69.4% 22
Pennsylvania 18,581 10,873 58.55% 36
Rhode Istand 284 135 47.5% 44
South Carolina © 2,389 1,829 76.6% g
South Bakota 222 174 78.4% &
Tennessee 4,741 3,105 £65.5% 27
Texas 18,612 14,932 B8D.2% d
Utah 26 650 70.2% 20
Varmaont 333 160 48.0% 43
Virginia 3,731 2,422 64.9% 28
Washinglon 1,938 1,383 71.9% 18
West Virginia 1,725 1,085 63.9% a1
Wisconsin 3,599 2,525 70.2% 21
Wyoming — — - -

Source: AMA Physician Maslerfile (December 31, 2010)
N_A, = Nol Ranked

— Iadicates that the dala are nol applicable. Some states do not have a medical or osteopalhic school.
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Recent Studies and Reports on Physician Shortages in the U.S.

Over the past several years, a growing number of national, state and specialty specific studies have
conciuded that the US physician workforce is facing current or future shortages. This report presents a
summary of these recent studies. The report is divided into three sections: 1) a summary of 33 state
reports on physician shortages; 2) a summary of 22 specialty shortage reports; and 3) a summary of 6
national studies on the physician workforce.

STATE REPORTS

Since 2002, at least 33 states have assessed their current or future physician worlforce needs. In
general, the underserved and eiderly populations are most likely to be affected. Additionally, many of
the state reports point out shortages in specialties that are featured in the specialty report section,
including allergy and immunology, cardiology, child psychiatry, dermatology, endocrinology,
neurosurgery, primary care, and psychiatry.

Alaska (2006) - “Competition for Physicians will Intensify”

According to a report by the Alaska Physician Supply Task Force, Alaska has a severe shortage of
physicians and is far behind other states in production capacity. Up to 16% of rural physician positions
in Alaska were vacant in 2004. There are currently 205 physicians (MDs and DOs) providing patient
care per 100,000 residents compared to the national average of 238 for the same population. According
to the Task Force projections, Alaska needs a net gain of 59 new physicians a year to offset the annual
loss of 40 per year due to retirement or migration out of the state. Some strategies for securing an
adequate physician supply for Alaska’s needs include increasing the number of state-subsidized medical
school seats, increasing the number of residency positions in Alaska, and expanding loan repayment
assistance programs for physicians practicing in Alaska.!

Arizona (2005) — “Still Far Below the National Average”

The 2005 Arizona Physician Workforce Study, prepared by the Arizona State University and University
of Arizona Health Sciences Center, concludes that while the growth in the physician workforce over the
past decade outpaced the increase in population, a number of specialties have decreased in numbers,
including allergists, cardiovascular surgeons, endocrinologists, gastroenterologists, hematologists, and
infectious disease specialists. Arizona’s high projected population growth combined with the limited
number of in-state medical education and training opportunities will make Arizona increasingly reliant
on recruiting physicians from other states at a time of projected national sEmr’tages.2

California (2009) — “Likely to Face Physician Shortage in 2015”

The California HealthCare Foundation, in a 2009 report, states that the overall supply of physicians in
the state is lower than earlier estimates. Rural counties have fewer physicians per capita than their urban
counterparts and also face the additional burden of an aging physician workforce coupled with difficulty
recruiting younger replacements. Moreover, the state has a diminishing supply of primary care
physicians but an abundance of specialists. For example, only 34% of active physician reported
practicing primary care and only 16 of California’s 58 counties are within the range of 60-80 primary
care physicians per 100,000 population and in 8 counties the number is less than half the recommended
amount. Of all active physicians in the state 67% reported being non-primary care physicians and the
number of specialists per 100,000 1s 115 in California, well above the target range of 85-105.
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The University of California Office of Health Affairs and University of California Health Sciences
Committee commissioned a report on California’s physician workforce conducted by the University of
Albany’s Center for Health Workforce Studies. The population of California is growing rapidly which
will place great strains on the healthcare delivery system and the physician workforce. More than one-
fourth of the state’s practicing physicians were over age 55 in 2000. In addition, the state has a mal-
distribution of physicians with 60% of the current physicians practicing in only five counties.® In partial
response to this report, in 2006, the California Board of Regents approved the establishment of a new
medical school at the University of California at Riverside.”

California (2008) — “Minorities Underrepresented in California Physician Workforce”

A report by the Center for California Health Workforce Studies at the University of California, San
Francisco shows that both black and Latino physicians are underrepresented in the workforce. In
California, 40% of the population is black or Latino but less than 10% of the physicians in the state are.
The state has a population of 35 million people and only 2,000 black physicians and 3,000 Latino
physicians are currently practicing. This lack of diversity hurts access to care in underserved areas since
minority physicians play a crucial role in serving these areas with 40% of ethnic physicians working in
primary care.’

Colorado (2007) — “Serious Implications for Access to Primary Health Care”

The Colorado Health Institute with funding from the Colorado Trust released a report detailing the aging
physician workforce in Colorado as the main impetus for the shortage of physicians in the state. 35% of
physicians who responded to a 2005 survey were 55 years of age or older just as the elderly population
in Colorado is expected to increase by 50% by 2020; a segment of the population that generally uses
more health care services. Additionally, maldistribution continues to be a problem in Colorado with
only 11% of physicians practicing in rural areas and 15% of the population living there.®

Florida (2008} - “Impending Physician Shortage in the State”

In 2007 the Florida legislature directed the Florida Department of Health to undertake a comprehensive
cvaluation of Flarida’s physician worldorce and its impact on accessing quality care in the state. One of
the report’s recommendations for offsetting the physician shortage is to pursue a policy of creating and
expanding medical residency positions in Florida. They also note that the physician workforce in
Florida is predominantly white (66.57%) and male (77%) which is not representative of the population.
An earlier 2005 report by the Board of Governors of the State University System of Florida, notes,
“though data sources are conflicting on the exact number of physicians that will be needed, all agree
demand outstrips production.” A quarter of Florida’s practicing physicians are over 65 and only 10%
are under 35. Florida’s population is projected to increase 60% by 2030 and the aged population is
projected to grow by 124% in the same span which will dramatically increase demand for physician
services. " In 2006, the Florida Board of Governors approved the establishment of two new medical
schoaols, University of Central Florida (UCF) and the Florida International University (FIU). Both
schools opened for their inaugural classes in the fall of 2009 with 41 and 43 students respectively.” ®

Georgia (2008) - “Georgia’s Drought of Physicians Will Become a Crisis™

Georgia has fallen far behind in training physicians and is now scrambling to make up for the deficit
said a study commissioned by the Medical College of Georgia. Without immediate statewide
cooperation in expanding medical education and residency programs, the state may never again have an
adequate supply of physicians. For too long Georgia has relied on out of state and international
physicians to make up for the lack of Georgia trained doctors. Without changes in the state’s medical
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education system, Georgia will rank last in the United States in physicians per capita by 2020. The
study suggests increasing Medical College of Georgia’s class size from 190 currently to 240 by 2017
malking it one of the largest classes in the country, Furthermore, the Medical College of Georgia is
advised to open a new campus in Athens in association with the University of Georgia and develop
regional campuses for 3 and 4" year students across the state.” An earlier study, conducted in 2006,
showed that only 50% of the graduates with confirmed practice plans are remaining in the state, down
from 56% in 2002."

Hawaii (2011) - “Hawaii’'s Utilization of Physician Services will be Rising Significantly”
A report prepared by the John A. Burns School of Medicine indicates that the state of Hawaii is facing a
shortage of over 600 physicians, a number equivalent to about 20% of the total state physician
workforce. With a growing and aging population, the demand for healthcare services will also grow.
The 65 and over population in Hawaii is expected to double between 2000 and 2030, the populace that
uses physician services the most, Additionally, 41% of Hawaii’s physicians are 55 or older compared
with 29% for the US average. The combined effects of general population growth and the aging of both
the population and the physician workforce will push the shortfall to a projected 1,600 physicians by
2020. An earlier, 2005, health workforce assessment of Hawaii’s physicians published in the
Californian Journal of Health Promotion outlined the complex issues of maldistibution of physicians in
Hawaii. The Islands of Maui, Kauai, Lanai, Molokai, and Hawaii are federally designated shortage
areas making health care difficult to obtain. However, the state as a whole maintains a higher than
average physician to population ratio with 19 more physicians and 15 more primary care physicians than
the national average. These statistics mask the fact that the rural areas are suffering from a small
worlforce as the ?hysician to population ratio does not take location and distribution into account at a
sub-state level. '''?

[daho {2007) - “Need for more Physicians in ldaho”

In order for ldahoans to have access to physician services the State needs to provide reasonable student
access to medical education says a study requested by the Idaho Board of Education. Idaho ranks 49"
ameng the 50 states (50" if the District of Columbia is considered) on the total number of physicians in
the state with 198 per 100,000 population which is 66 percent of the national average. The physician
shortage 1s likely to become more acute due to an aging workforce. Using data from the American
Medical Association, it was determined that 40 percent of Idaho’s physicians are age 35 or older and
that 21 percent are 65 or older. This shows Idaho has the 6™ oldest physician workforce in the country.
Ta complicate the shortage further, the reports suggest that the population of Idaho is expected to
increase and was ranked 8% in growth rate between 1970 and 2000. To resolve the physician shortage,
1daho is looking for ways to expand medical education in the state. Without a medical school in Idaho,
the state relies on and subsidizes 18 WWAMI seats and 8 Utah seats. With only 1.82 first-year medical
school seats per 100,000 population, [daho ranks 48" in the nation and the state is looking for new ways
to open doors to medical education for Idaho students.

llinois (2010) - “One-half of Graduating lllinois Residents and Fellows are Leaving”

A 2010 Illinois Physician Workforce report by Northwestern University’s Fienberg School of Medicine,
the Illinois Hospital Association, and Illinois State Medical Socicty describes [llinois as “in danger of
being unable to meet even the most pressing healthcare needs.” The report describes the many causes of
the Illinois physician shortage with one reason being that one-half of residents and fellows who graduate
end up leaving the state to practice. The reason for the low retention rate is that Illinois has a reputation
for not being physician friendly due to its medical liability procedures and high malpractice insurance
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rates. Aside from the flight of Illinois gradnates, the rural areas of the state are suffering from a lack of
physicians and only 1.5% of residents indicated that they planned to practice in a rural setting. In 2010,
the Illinois assembly passed legislation to create an Illinois Workforce Institute to collect, analyze, and
distribution information of the state’s physician workforce. "

Indiana (2007) — “Projections Indicate that Shortages Wiill Continue to Worsen”

In a brief written by the University Of Indiana School Of Medicine’s Department of Family Medicine
severe shortages of several health professions, especially primary care physicians, have been
documented. Currently the state is lacking at least 5,000 physicians, out of which 1,000 need to be
primary care physicians, to appropriately care for the population. This number will grow by 2020 to
2,000 additional primary carc physicians. Furthermore, a mere 19% of urban counties and only 2% of
rural counties in Indiana are at the target for population to physician ratios when considering the number
of primary care physicians. These already severe shortages are going to become even more prevalent
when considering that the number of Indiana residents over age 65 will double between 2000 and 2030,
the segment of the population that uses health care services the most. "

lowa (2007) — “Aging Population will Alter Demand for Physician Services”

After reviewing physician supply and demand data, a task force established by University of Iowa
Health Care leaders developed a set of recommendations for improving the physician supply that
focused on modest increases in physician education and training capacity as well as a detailed set of
recruitment and retention strategies. The five specialties perceived to be in greatest need were
psychiatry, neurosurgery, general internal medicine, orthopedic surgery, and cardiology.'®

Kentucky (2007) ~ “Demand for Physicians Expected to Increase”

For decades Kentucky has been plagued by a shortage of physicians, especially in rural areas says a
report by the Kentucky Institute of Medicine. Almost half of Kentucky’s counties-55 out of 120, and
most of them rural-are officially designated Health Professional Shortage areas (HPSA) for primary
care. Aside from the overall shortage of physicians, 400 of all the family physicians in Kentucky, are
age 60 or above and are nearing retirement. Kentucky’s physicians are not well distributed which is
evidenced by the fact that, “more than 43% of the State’s 4.2 million residents live in rural areas, but
only 28% of its physicians do.” Furthermore, high rates of chronic diseases at far greater rates than the
national average might necessitate additional physicians beyond those already needed, to serve the State.
To address the projected shortage the report recommends increasing the applicant pool, increasing
medical school class size, and developing regional clinical medical school campuses, among other
strategies.” A study conducted in 2005 confirmed many of the same findings in the 2007 study. 8

Maryland (2008) - “Critical Statewide Physician Shortages in Maryland”

A study commissioned by the Maryland Hospital Association, with the support of MedChi, the
Maryland State Medical Society, found that overall Maryland is 16% below the national average for the
number of physicians available for clinical practice. The shortage of physicians has most affected
Southern Maryland, Western Maryland, and the Eastern Shore and all three regions fall significantly
below national Ievels in active practicing physicians. One of the reasons for these shortages is an aging
workforce with 33.4 percent of physicians over age 55. Some changes that could curtail the imminent
crisis are: initiate a state loan forgiveness program that draws physicians to regions in need, increase the
numblegr of residency slots, and offer incentives to encourage physicians to practice in the state’s rural
areas.
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Massachusetts (2010) — “Physician Labor Market Continues to be Under Extreme Stress”
For nine years in a row, the Massachusetts Medical Society has conducted a physician warkforce study
and each successive report points to a strained health care market. This most recent report has identified
10 physician specialties that meet the classification for critical or severe conditions in the labor market
up from 7 in 2009. The specialties where shortages have been noted are: dermatology, emergency medicine,
family medicine, general surgery, internal medicine, orthopaedics, psychiatry, neurology, urology, and vascular
surgery. Both family medicine and internal medicine are characterized as critical while the rest are deemed
severe. The demand for services in these specialties has surpassed the supply in the state. As new health
care initiatives go into effect, this could further strain the state’s ability to meet demand for services.””

Michigan (2006) — “Growth in Demand Will Outpace Growth in Supply”

A study by the Center for Health Workforce Studies at the University of Albany, State University of
New York concluded that between 2005 and 2020, growth in the demand for physicians in Michigan
will likely outpace growth in the supply of physicians. Michigan is likely to face a physician shortage
by 2020. The severity of this shortage is expected to be about 4,400 physicians, or about 12% of the
number of physicians required to meet the forecasted demand for medical services in 2020.%!

Minnesota (2008) — “Physician Supply in Minnesota is Diminishing”

According to a study by the Minnesota Hospital Association Board of Directors, Minnesota’s physician
workforce is waning. Nearly half (45%) of Minnesota’s physicians are over the age of 50 and the 65
and older population is projected to increase by 58% by 2020. Only 5% of all Minnesota physicians
practice in rural areas, while 13% of Minnesotans live there. Rural areas also suffer from having too
few specialists as physician distribution is becoming a bigger problem in the southern and northern rural
areas, Physician recruitment and retention strategies must be developed for and by Minnesota hospitals
to ensure the state’s ability to provide quality health care.”?

Mississippi {2003) — “Extant Physician Shortage will Become More Severe”

Even before hurricane Katrina devastated the gulf coast region, Mississippi was facing a shortage of
physicians. Findings presented in a 2003 whitc paper by the Health Policy Research Center at
Mississippi State University indicate an “extant physician shortage will become more severe.” Over
half (56%) of the states physicians practice in four counties and 2 out of 3 counties are officially
designated health professional shortage areas (HPSAs) with high levels of chronic illness and poverty.
A survey of practicing physicians indicates that many are considering relocation or early retirement
which will likely exacerbate the current shortages.”

Missouri (2009) — “Recruitment and Retention of Health Care Providers Very Difficult”

A 2009 study by the Health Management Associates, Inc. and funded by the Missouri Foundation for Health
and the Healthcare Foundation of Greater Kansas City, suggests that Missouri has a shortage of healtheare
professionals based on the ratio of the population to the availability of healthcare serviees. Missourd is
experiencing the most acute shortage of physicians in rural areas shown by the fact that 40% of the
population resides in rural arecas but only 25% of the state’s phiysicians practice there. The access to
healtheare in rural areas is compounded by the fact that the rural population is generally older, requiring
more servicrjs and includes a rapidly growing Hispanic population which raises cultural and language
challenges.™

Montana (2009) — “We are not Prepared for the Health Workforce Shortage”
In a report put cut by the Montana Office of Rural Health (MORH) a serious shortage of primary care
physician services is cited in Montana. The distribution of physicians in Montana is extremely uneven
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with 37% of all primary care physicians practicing in only three cities and 40 of Montana’s 56 counties
are designated HPSAs. Furthermore, there are 9 counties without any physicians, 12 counties with no
primary care physicians, and 7 counties without any hospitals. For Montanans living in rural areas,
access to primary care is much more lmited than that of their counterparts in Montana’s urban centers.
Exacerbating the shortage of healthcare services is the fact that there is no medical school in Montana
and only 20 students a year are able to receive a publicly sponsored medical education through the
WWAMI program at the University of Washington.”

Nebraska (2008) — “Over 1/3 of all Physicians in Nebraska are Older than 50 Years”

In a recent study by the Nebraska Center for Rural Health Research it was reported that only 9 of
Nebraska’s 93 counties have a physician-to-population ratio above the 2004 national average ratio of
214.09 physicians per 100,000 population. It is expected that in the next 10 to 15 years over a third of
all Nebraska’s physicians will retire. Furthermore, Nebraska has not developed an all-inclusive plan to
predict the need for health care services or stayed in touch with innovations in training programs to meet
future needs for professionals who practice effectively in health care teams. A task force has been
established to look at the health workforce issues that are currently facing Nebraska.™

Nevada (2009) — “Nevada Currently Ranks 48w in the Number of Physicians per Capita”
A 2009 report by The Center for Education and Health Services Outreach (CEHSO) at the University

of Nevada School of Medicine describes the changing face of the physician worldorce in Nevada. The makeup of
practicing physicians in Nevada is characterized by growth in the proportion of female physicians and by
growing percentages of older physicians nearing retirement. Furthermore, only 5 out of 39 specialties
have practicing physicians at a per capita level higher than other states in the region and only 2 higher
than the national average leaving Nevada experiencing shortages for most medical and surgical
specialties. Also troubling is the fact that Nevada only has 218 physicians per 100,000 of the population
while the national average is 307. A 2006 report by LarsonAllen, a Minnesota consulting firm charged
with reviewing Nevada medical education capacity and need, recommends that the state develop a
health sciences center in order to dramatically increase medical school and graduate medical education
training opportunities. With one of the lowest physician to population ratios and one of the highest
pOpuI%ﬁon growth rates in the nation, the existing medical education system cannot keep up with the
need.”

New Jersey (2009} — “Facing Significant Future Shortages”

A report by the New Jersey Council of Teaching Hospitals projects New Jersey will experience a
significant shortage of physicians in both primary care and several specialties. In 2020 the state will be
lacking over 2,800 physicians, approximately 1,000 in primary care and 1,800 specialists, beyond the
existing GME pipeline. This data represents a 12% gap between physician supply and the demand for
physician services. The council recommends expanding retention and recruitment initiatives and
consistently monitoring the supply and demand for physicians in New Jersey.™

New Mexico {2006) — “Long History of Being a Physician Shortage State”

New Mexico’s population is both growing and aging and as the population ages, the health needs,
expectations and wealth of baby boomers may motivate and enable them to use more health care
services. Only Los Alamos County, with a rate of 2.41 physicians per 1,000 population, came close to
the national average of 2.42, and all other counties were far below. The distribution of physicians is still
a major concern with more than half of New Mexico’s physicians located in Bernalillo County.
Furthermore, New Mexico relies on other states to provide physician supply with three quarters of
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physicians being trained out of state. In order for New Mexico to have sufficient suPply of physicians in
the future, ongoing monitoring of the status of the physician workforce is essential. =

New York (2007) - “Upstate New York Reported Most Difficulty Recruiting”

A report by the Center for Health Worldorce Studies noted that hospitals in upstate New York were
experiencing difficulties in recruiting and retaining pharmacists, physical therapists, medical laboratory
technicians as well as experienced RNs and PAs. A general regional shortage of health workers as well
as low salaries, were cited as the main reasons for the recruiting problems. Around 50% of hospitals in
the region reported problems hiring part-time workers and 36% reported difficulty finding bilingual,
Spanish-speaking workers.””

North Carolina (2007) — “State Likely to Face a Severe Shortage Over Next 20 Years™

A Task Force convened by the North Carolina Institute of Medicine concluded that without major
changes in the health care delivery system or significant increases in the number of physicians, the state
is likely to face a severe shortage of physicians. The projected shortages are not limited to physicians
and will also include nurse practitioners, physician assistants and certified nurse midwives. The
projected gap is mainly due to population growth, aging of the population and providers, and the
increasing prevalence of chronic diseases.”’

Oregon (2004) — “L.ooming Shortage of Physicians”

Oregon Health & Science University’s Center for Rural Health has been collecting workforce data since
the mid-70°s; 2004 data suggests a “loocining shortage of physicians.” Population growth in Oregon
exceeds growth in the number of physicians; nearly half of the state’s practicing physicians are over 50
and approaching retirement age. This comes at a time when the state is already experiencing shortages
in rural areas and in several specialties, including rhenmatology, nephrology, gastroenterology,
cardiology, allergy-immunology and pf:diatrics.32

Pennsylvania (2008) — “Pennsylvania’s Physician Numbers Have Nof Been Growing”

A report by the Pennsylvania Medical Society presents a number of trends that raise concerns regarding
the future supply of physicians. The report points out that the physician worldforce in Pennsylvania is
old, with 50% of their physicians over the age of 50 and less than 8% of their physicians are under the
age of 35. With increasing demand for health services outpacing supply, physicians are needed to work
more hours and this negative trend could make retention and recruitment more problematic. Another
problem is the residency retention rate which dropped from 60% in 1992 to only 22% in 2006.
Specialty specific physicians have been on the decline since 1997 especially in the areas of family
medicine, internal medicine, obstetrics and gynecology, cardiology, pathology, orthopedic surgery,
gencral surgery, and neurosurgcry.33

Texas (2008) - “Physician to Population Ratios Increasingly Unfavorable”

The Texas Higher Education Coordinating Board released a report in 2002 stating that, “if the number of
physicians does not increase, the {physician to population] ratios will become increasingly unfavorable.”
An update of the 2002 report released in 2008 highlights some of the efforts that Texas is implementing
to alleviate a shortage of physicians, While the number of Texas medical school applicants has
increased by 40% since 2002 and 4 schools have added more than 20 new slots, problems such as an
aging population and maldistribution of physicians continue to plague the state. In addition,
underserved populations and the under-rc})rcsentation of Hispanics and African-Americans in the
workforce are critical issues for the state.*® The Texas Tech University Health Sciences Center’s El Paso Paul
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L. Foster School of Medicine is the first new Texas medical school in 30 years becoming a fully operational
four-year medical school in 2009 with a class of 40 students.”

Utah (2006) — “Shortages Exist in many Specialties”

In 2003, the Utah Medical Education Council sent a survey to all practicing physicians licensed in the
state to better understand the existing workforce and to forecast future supply and demand. There are
current shortages in pediatric neurology, child psychiatry, adult psychiatry, obstetrics & gynecology,
general surgery, dermatology, urology, and cardiology. The state will need to recruit up to 270
physicians a year in order to keep up with growth in demand due to the growth and aging of the
population and to replace loss of FTEs due to retirements. Given the nationwide shortages, it will be a
challenge to even maintain current recruitment levels.*

Vermont (2010) - “Overall Supply of Primary Care Practitioners is Below Adequate Levels”
The Vermont Area Health Education Centers (AHEC) Network released a report detailing the primary
care workforce in the state and found that the number of primary care physicians falls short of the
number needed to care for all Vermont residents and is prevalent in all counties. In addition the report
states that 34% of all primary care physicians are either not accepting or limiting their acceptance of
new patients increasing from 31% in 2008. Shortages in primary care in Vermont are due to the aging
of both the population and the physician workforce, the accompanying increases in chronic ilinesses
brought on by an elderly population, and the smaller supply of new primary care physicians affecting the
nation as a whole. To remedy the shortfall of primary care physicians in the state there have been focused
efforts, by AHEC and other collaborators, on pipeline development, recruitment, retention, and continuing
education of the primary care workforce.”’

Virginia (2007) - “Virginia Must Begin Acting Now to Increase Physician Workforce”

In the Report of the Governor’s Health Reform Commission it is estimated that by 2020 there will be a
shortage of approximately 1,500 physicians in Virginia. Physician retention is the primary issue in the
supply of Virginia’s doctors with only 28% of active physicians in the state who completed a residency
or fellowship there. It is also estimated that by 2020 the state will need of 22,600 full-time RNs. By
2030 25% of the state’s population will be over the age of 60 meaning more people will be making more
frequent doctor’s visits. If the state could work to increase its current retention rate (36%) as well as
increasing medical school class size, there is a greater chance of stemming this shortage. The Report
also recommends increasing funds for scholarship and loan repayment programs.*®

Wisconsin (2008} — “Who Will Care for Our Patients?”

A 2008 report updating an earlier 2004 report from the Task Force on Wisconsin’s Future Physician
Worldorce, entitled “Who Will Care for OQur Patients? Wisconsin Takes Action to Fight a Growing
Physician Shortage™ conchided that Wisconsin has current unmet needs for physician services that are
likely to worsen in the foreseeable fitture. Shortages are most severe in rural and inner-city areas of the
state. Areas of Milwaukee and other Health Professional Shortage Areas are in dire need of primary
care physicians specifically.

Wyoming (2008) — “Major Primary Care Provider Shortages”

The University of Washington’s Center for Health Workforce Studies completed a study of the primary
care workforce in Wyoming a rural frontier state, and found a definite shortage of physicians in
Wyoming. The report notes that more than two-thirds of Wyoming’s counties {15 out of 23) have fewer
primary care providers than the national average and 20 cut of 23 Wyoming counties (87%) have fewer
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than the national average of primary carc physicians per 100,000 population. In three rural counties,
over a third of all physicians indicated they would retire in the next 3 years (by 2012) and about 15% of
primary care physicians statewide plan to retire by the same date. Wyoming has trouble importing
physicians since no medical school or physician assistant education programs exist in Wyoming.”

SPECIALTY SPECIFIC STUDIES

Recent workforce studies indicate that we face current and future shortages in a wide array of
specialties. In addition to potential shortages in primary care specialties, as the population ages, the
demand for specialists that provide care for patients over 65 will increase significantly. As indicated by
a number of the studies below, the aging of the population is expected to contributce to shortages in many
of these specialties.

Aliergy and Immunology {2006) — “Shortage within Next Ten Years”

A June 2000 report prepared for the American Academy of Allergy, Asthma, and Immunology by
SUNY Albany’s Center for Health Workforce Studies concludes, “there will be a shortage of
allergist/immunologists within the next ten years.” Demand is rising and the supply of new physicians
will not be able to keep pace with the current retirement rate of practicing allergists and immunologists
and unable to meet the projected increase in demand.”® A follow-up report in june of 2006 also by the
Center for Health Workforce Studies notes “The prevalence of asthma and allergy-related disorders in
American continues to increase. Allergies affect as many as 40 to 50 million people in the United States,
more than 20 percent of the nation’s population.” Despite this large demand for services, a relatively
small number of physicians specialize in Allergy and Immunclogy. In fact, between 1990 and 1998 the
number of physicians training in Allergy and Immunology fellowships declined 34%. The rising
demand for services coupled with the low rates of new physicians entering into the specialty are some
reasons cited for the projected shortfall,*!

Anesthesia (2003) — “Current Shortfall of Anesthesiologists”

A 2003 assessment of the supply of and demand for anesthesiologists found a current shortage. There
was not enough data to determine with confidence how demand for anesthesiologists would change in
the coJming years. If demand increases above 1.5%, the authors project a continned shortage through
2015."7

Cardiology (2009) — “Currently a Substantial Shortage of Cardiologists”

In 2009, the Lewin Group conducted an assessment of the supply and demand for cardiologists for the
American College of Cardiclogy (ACC) and the American College of Cardiology Foundation. The
study concluded that there is currently a substantial shortage of cardiologists and that this shortage will
increase over the next 20 years. The key drivers of the shortage are a higher demand for cardiology
services, as the general population ages, coupled with the fact that 43% of general cardiologists are
currently over the age of 55 and will likely retire in the next 20 years. The shortage of general
cardiologists is prajected to increase from about 1,700 in 2008 to about 16,000 in 2025, An earlier,
2004, stady by The American College of Cardiology (ACC) Task Force on Workforce concluded that
the U.S. is facing a “serious shortage of cardiologists.” Additionally, report from their 35" Bethesda
Conference, endorsed by the American Heart Association and a host of other cardiology-related
societies, predicts that, by 2020, there will be a 20% decrease in the age-adjusted supply of cardiologists
at the same time we will see a substantial increase in the incidence and prevalence of cardiovascular
disease due to the aging of population and the epidemic of obesity. ** # #
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Child Psychiairy (2006) — “Evident Shortage Will Continue Well into the Future”

A 2003 Academic Psychiatry article finds that, “despite the decades-long projection of an increasing
utilization of child and adolescent psychiatry services and an undersupply of child psychiatrists, the actual
growth and supply of child and adolescent psychiatrists has been very slow.” A 1990 report by the
Department of Health and Human Services concluded the nation should have over 30,000 child psychiatrists
but there are less than 7,000 currently practicing in the nation.*

Critical Care Workforce (2006) — “Growing Supply of Intensivists will be Insufficient”

In June 2003, Congress asked HRSA to examine the adequacy of the critical care workforce in response
to concerns that the number of pulmonary and critical care physicians would not be able to meet the
needs of the aging baby boomer population. HRSA worked with the College of Chest Physicians to
update physician workforce models to include critical care physicians and found that “demand for
intensivists will continue to exceed available supply through the year 2020 if current supply and demand
trends continue.” *

Dermatology (2008) — “Stable Undersupply of Dermatologic Services”

In an article published in the Journal of the American Academy of Dermatology, an update from a 2002
article, “a stable undersupply of dermatologic services has been reported in the United States, with a
mal-distribution of physicians cxacerbating the problem.” This shortage comes at a time when the
demand for dermatologists is rising due to the aging population and the increasing occurrence of various
skin diseases. In the last five years, dermatologists increased the use of PAs or NPs by 43%. The 2002
study noted that nearly half of practicing dermatologists believe their community could use more
dcrmgtologists and one third are recruiting new associates and new graduates are readily able to find
jobs.

Emergency Medicine (2009) — “Emergency Care System Remains in Serious Condition”
In 2009, the American College of Emergency Physicians released the National Report Card on the State
of Emergency Medicine and “access to emergency care” received a “D”. The reason for this dismal
grade is the fact that the nation has too few emergency departments to meet the needs of a growing and
aging population. Over the past 10 years, the number of people needing emergency care annually has
increased 32%, from 90.3 million to 119.2 million. At the same time, the number of hospital emergency
departments in the country has dropped nearly 7%, from 4,109 to 3,833. Another paper on shortages in
the Emergency Medicine workforce was published in 2009 in Annals of Emergency Medicine. In 2006,
the 10OM released a series of three reports on the future of emergency medicine concluding that
emergency departments and ambulatory services are overburdened, under-funded, and highly
fragmented. Patients face long waits in overcrowded emergency rooms and often needed on-call
specialists are not available. A significant contributing factor is that more and more patients are turning
to emergency departments for care because of lack of insurance, for after-hours care, or due to limited
options in rural communities. 4930

Endocrinology (2003) — “Demand Will Exceed Supply from Now until 20207

According to a study published jointly in the May 2003 issues of the journals Endocrine Practice,
Diabetes Care, and the Journal of Clinical Endocrinology & Metabolism, the supply of newly trained
endocrinologists will not be sufficient to offset retirements and future increases in demand. As it stands,
current demand exceeds supply by 15% and the aging of the population compounded with physician
retirements will exacerbate the situation. The authors present muitiple models for estimating the future
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demand for endocrinologists and even the conservative estimates predicate a widening shortage by
2020."

Family Physicians (2006)—"Declining Medical Student Selection of Family Medicine”

A report by the American Academy of Family Physicians states that in order for the country to have
enough physicians to meet the demands of the population in 2020, a typical accredited family medicine
residency program would need to increase from an average of 21.7 residents to 24 residents. The report
suggests recruiting diverse candidates to become family physicians who will most likely serve rural,
underserved, and elderly patients.sz

Gastroenterology (2009) — “A Shortfall of Gastroenterologists Projected by 2020”

In a 2009 report, the Lewin Group found that gastroenterologists are crucial for detecting colorectal
cancer (CRC) as they provide the majority of colonoscopies. A shortfall of approximately 1,050
gastroenterologists is expected by 2020 as demand for colonoscopies is expect to rise by 10 percentage
points. Both the aging and growth of the population is causing demand to exceed supply and the
number of gastroenterologists entering the field are not going to be able to meet the needs of the
growing and aging population.53

General Surgery (2007) — “General Surgeon to Population Ratios Declined Steadily”

A longitudinal study published in the Archives of Surgery on general surgeons from 1981 to 2005 shows
a constant decline. There are 723 fewer general surgeons practicing today than were in 1981. The
general surgeon to population ratio decreased steadily across the study period, from 7.68 per 100,000 in
1981 to 5.69 per 100,000 in 2005. The overall number of general surgeons has remained static since
1994, despite an increase in the population of 1% per annum during this period. This coupled with the
rise in surgical specialization and the decreased interest among medical student’s in general surgical
careers has generated concern over a shortage.™

Geriatric Medicine (2009) — “The Healthcare Workforce Receives little Geriatric Training”
The Association of Directors of Geriatric Academic Programs (ADGAP) recently completed a three
year study of the newly implemented programs sponsored by foundations, state and federal budgets to
address the shortage of Geriatric physicians that was cited in an Institute of Medicine study. The main
obstacle cited for training new Geriatricians is that there are only 14 departments of geriatric medicine in
the country, many of which have small operating budgets. In the 2007 AAMC graduating medical
student survey, only 23% of students strongly agreed that they were exposed to expert geriatric care.
Moreover, as the nation’s 78 million baby boomers begin to retire, a report issued by the Institute of
Medicine concludes that the healthcare workforce is not prepared to offer the best care to older patients.
Only a small percentage of physicians specialize in geriatric medicine because of the high cost
associated with extra years of training and the rclatively low pay. The study recommends that incentives
be provided to increase the number of geriatric specialists such as higher pay, loan repayment, and
scholarships.” °

Medical Genetics {2004) — “Situation is Critical”

An October 2004 Report of the Banbury Summit Meeting on Training of Physicians in Medical
Genetics states that “the medical genetics workforce situation is critical.” As the scope of practice for
geneticists increases beyond rare pediatric disorders and becomes increasingly relevant to common
health concerns (including some forms of cancer and a number of neurological and cardiovascular
disorders), declining numbers of physicians are going into the field. 58% of clinical genetics GME slots

August 2011 13



-
H
Recent Studies/Reports on the Inadequacy of the U.S. Physician Supply "A:\K\-IC

are unfilled. 17 states currently have shortages and the 5 to [5 year forecast indicates further
shortages.>

Neurosurgery (2005) — “Severe Decline in Number of Active Neurosurgeons™

According to a study published in the February 2005 issue of the Journal of Neurosurgery the nation is
encountering a “severe decline in the number of active neurosurgeons and a static supply of residents.”
The number of practicing neurosurgeons has declined while at the same time there has been a significant
increase in the demand for neurosurgeons. Evidence cited includes a doubling in the average number of
joumal~a%vertised academic and private neurosurgery positions per year between 1994 101998 and 1999
to 2003.°

Neurology (2010) — “Shortage of Neurologists Likely to Continue”

In a study published by Neurologic Clinics, the uneven distribution of neurologists, resulting in
shortages in rural areas is reported. The maldistribution ranges from 11.02 per 100,000 population in
Washington, DC, to 1.78 per 100,000 population in Wyoming. This shortage of neurologists similar to
that of other specialists in underserved and rural areas is expected to continue given the high overhead
and salary costs necessitating a steady supply of patients. Neurologists have historically been
concentrated in urban areas but with an increase in the elderly population, acute stroke care cvaluation
and management will be challenging for rural populations. Additionally, shortages of neurologists are
expected to continue due to an essentially level or declining number of new ncurologists and the
increased subspecialization of those new neurologists.

Oncology (2007) — “Oncology Moving to a State of Acute Shortages in 2020”

A 2007 report in the Journal of Oncology Practice concludes that the nation will face a shortage of
oncologists if current cancer rates and practice patterns continue. Demand is projected to increase by
48% by 2020 due to the growth in the aged population and to the increasing number of cancer survivors.
Supply is only projected to increase by 14% by 2020 due to physician retirements and limited expected
growth in the number of oncology fellowship training slots. The authors note there are opportunitics to
minimize the gap in supply and demand but that no single remedy alone can fully address the likely
shortage.”

Pediatric Subspecialties (2007) - “Pediatric Subspecialty Care is in a Crisis”

The Expert Work Group on Pediatric Subspecialtics has determined that the main causes for the crisis in
pediatric subspecialties are an insufficient number of specialists, an increasing demand for these
services, and not enough funding for medical education. The lack of available care harms children and
families and produces pricey inefficiencies in the healthcare system as a whole. The report recommends
making access to these subspecialties a priority in medical home reform efforts and increasing
collaboration among specialists in pediatrics care at the local and regional levels.*®

Primary Care {2006} — “Primary Care on the Verge of Collapse”

In 2006, the American College of Physicians released a report entitled “The Impending Collapse of
Primary Care Medicine and Its Implications for the State of the Nation’s Health Care”. At a time of
growing demand for primary care due to growth in the number of people with chronic diseases and long
term care needs of an aging population, there has been a decline in the number of medical students
entering primary care. The authors cite a number of policy recommendations for averting a crisis,
including implementing the advanced medical hame (a care coordination model), reforming
reimbursement policies, and creating financial incentives for improving quality and efﬁcicncy.ﬁl

August 2011 14



-
]
Recent Studies/Reparts on the Inadequacy of the U.S. Physician Supply aAA;\-](:

The numbers of generalist residency graduates have declined each year since 1998, causing concern
about future shortages says a study published in Health Affairs. Furthermore, between 2005 and 2025
the population above age 65 will increase 73 percent, the same group who seeks care from generalists at
twice the rate of those under the age of 65. Using 2005 ievels as a benchmark, a 20-27 percent shortfall,
about 35,000 to 44, 000 generalists, is anticipated by 2025. The major decline is attributed to more and
more graduates in internal medicine sub-specializing. To increase the number of generalists, the authors
recommend that reimbursement reform realigning incentives to make the “medical home” financially
viable should be at the top of the list. ©

Psychiatry {2003} — “Unclear Rate of Growth will Keep Up with Demand”

In the Winter 2003 issue of Academic Psychiatry, an analysis of the current psychiatric workforce trends
malkes it doubtful “the rate of growth will be able to keep up with the rate of growth of demand.” The
average age of practicing psychiatrists is 55.7 and the percentage under 40 dropped from 24% in 1989 to
8% in 2002. Additionally, analysis of the Professional Activities Survey data reveals reductions in the
averzé%e number of hours worked per week and in the percent of time psychiatrists spend in direct patient
care.

Public Health (2008) — “Public Health Workforce Shortages Imperil Nation’s Health”

A research brief by the Center for Studying Health System Change reports that local health departments
are facing a workforce crisis in that they are unable to recruit, train, and retain Public Health workers to
meet communities’ needs. Some factors leading to this shortage are inadequate funding, uncompetitive
salaries and benefits, large numbers of retiring workers, not encugh currently trained workers, and a
general lack of enthusiasm for service in public health. Public health workers provide essential services
and without enough of these workers the public’s health would suffer drastically.®!

Rheumatology (2007) — “Shortage Exists Now and is Likely to Worsen”

In a 2007 Arthritis and Rheumatism article, the authors predict substantial excess in demand relative to
the supply of rheumatologists between 2005 and 2025. The nation is facing an increasing prevalence of
musculoskeletal diseases due to the growth and aging of the population at a time when the supply of
rheumatologists is not projected to increase. The authors note it appears there is a current shortage as a
survey of rheumnatologists reveals an average wait for a new appointment of 38 days.®

Thoracic Surgery (2009) — “Projections of a Shortfall”

A new study in Circulation explores the fact that cardiovascular disease, corrently responsible for a third
of American deaths, will remain the leading cause of mortality and morbidity for the elderly, whose
numbers will double between now and 2030. Not only will the population require more thoracic surgery
services but the number of active cardiothoracic surgeons has fallen for the first time in 20 years and by
2025, it is probable that there will be a shortage of at least 1,500 surgeons. The supply alone of
cardiothoracic surgeons will fail to meet the demands of an expanding and aging US population and
with the expected increase in demand; the shortfall will be even greater.

NATIONAL REPORTS

“Physicians and Their Practices Under Health Care Reform” - The Physicians
Foundation, Inc. (2009)

In the wake of health care reform, the Physicians Foundation saw a need for a “critical analysis of how
various proposed changes might affect the demand for physicians and the ability of their practices to
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provide optimum patient care.” The Team of experts rejected the notions that higher use of physician
services in certain areas is considered “overuse” and that savings could be found by reducing the volume
of care in these areas. Through an assessment of the future demand for physician services, the Team
endorsed the recent reports citing a shortage of physicians in different specialties and geographic
regions. In light of the shortage of physicians, the Team recommends training more physicians,
removing the cap on GME positions, that was established a decade ago, and creating new medical
schools. Training healthcare workers at all levels, from physicians to aides, is essential in creating a
functioning healthcare system and must begin immediately given the duration of training required.
Overall, this report, “projects the size and characteristics of the physician workforce that will be required
in the future, while recognizing that, because of the long lead times in training physicians, heaith care
will have to be structured around persistent physician shortages for a decade or more.” ¥

“The Complexities of Physician Supply and Demand: Projections Through 2025” —
Association of American Medical Colleges (2008)

Using the most recently available data, a new report by the AAMC Center for Workforce Studies
projects future supply and demand for physicians and concludes that a national shortage is likely Driven
by such factors as U.S. population growth, aging population and doctors, and increased physician visits,
the demand for doctors will outstrip the supply through at least 2025. If physician supply and use
patterns stay the same, the United States will experience a shortage of 124,000 full-time physicians by
2025. US medical schools are increasing their enrollment as recommended by the AAMC. The report
concludes that while this increase is necessary, it will not be sufficient to meet future patient needs and
demand. Actions beyond increasing the supply of physicians will be needed. Complex changes such as
improving efficiency, reconfiguring health care delivery, and making better use of both physicians and
other health care professionals will also be necessary.®®

“Out of Order out of Time™” - Association of Academic Health Centers (2008)
In a report by the Association of Academic Health Centers (AAHC) the dysfunction of public and
private health worldforce planning is highlighted and a call is given to implement a comprehensive
national policy with effective solutions. The study claims that too many entities are controlling health
worlkforce policy making which leads to a limited focus instead of a broad strategic vision and short
term decisions driven by responses to crisis rather than long term planning. A broader integrated
approach is recommended where the Federal Government is in charge of workforce planning and it
becomes a priority domestic policy issue.”

“Growth and Aging of the U.S. Population will Cause a Surge in Demand” — The Federal
Department of Health and Human Services (DHHS) (2006)

The Health Resources and Services Administration (HRSA) in the U.S. Department of Health and
Human Services (DHHS) released a report in 2006, projecting a shortfall of approximately 55,000
physicians in 2020. If current trends continue, the full time equivalent (FTE) physician supply is
projected to grow to 866,400 by 2020, while demand for physicians will increase to 921,500 due to the
growth and aging of the U.S. population. The report projects shortages will be in greatest in non-
primary care specialties.”®

“U.5. Likely to Face a Shortage in 2020 — U.S. Council on Graduate Medical Education
(COGME) Report (2005}

In January 2005, the Council on Graduate Medical Education (COGME) released its 16th Report,
“Physician Workforce Policy Guidelines for the United States, 2000-2020" recommending an increase
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of 3,000 medical school graduates by 2015 in order to mect rising demand and need. Only under the
most optimistic of various supply and demand scenarios outlined in the report would the nation have an
adequate supply to meet demand in the year 2020. When the mid-points of the projected supply and
demand scenarios outlined in the report are used, the net resuit is a projected shortage of about 85,000
physicians in 2020 — which is equivalent to approximately ten percent of today’s physician workforce.71

“America is Running out of Physicians” — Merritt, Hawkins & Associates (2004}

In 2004, Merritt, Hawkins & Associates, a health care staffing and consulting firm, published, “Will the
Last Physician in America Please Turn off the Lights? A Look at America’s Looming Doctor Shortage.™
The authors predict there will be a shortage of 80,000 to 200,000 physicians and that average wait times
for medical specialties are likely to increase dramatically beyond the current range of two to five weeks.
Various factors, including the demise of managed care, the aging of the population, changing practice
patterns, %ncreasing regulation and paperwork are some of the reasons cited for the impending

shortage. 2
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ABSTRACT

This research brief summarizes the report Cafifornia’s Health Care Workforce: Readiness for the ACA Era. The brief
and corresponding report explore the current and future capacity of California’s health care workforce to meet the
expected increase in demand resulting from expanded insurance coverage under the Patient Protection and Af-
fordable Care Act (ACA). Both documents present data, analyses, and policy recommendations for addressing the
workforce challenges presented by the ACA.

The Patient Protection and Affordable Care Act (ACA)  License Masterfile, a literature review, and an

provides an unprecedented opportunity to address environmental scan to highlight the challenges of
structural issues in the US health care system. Much of ~ comparing data across professions and identifying and
the work will reside at the state level, and California is analyzing the options for meeting workforce needs in

taking a lead in improving financing and organizational  the context of the current economic environment.
structures. Meaningful decisions about expanding

coverage and moving to new practice maodels require What are the drivers that affect the quantity
solid wotlkforce data and analysis. Ca/ifarnia’s Health Care  and quality of California’s health care
Warkforce: Readiness for the ACA1 Era uses key informant ~ workforce?

interviews, detailed analyses of the California

Department of Consumer Affairs (DC A) Professional Several forces are exerting pressure on the state’s health
workforce to expand and evolve. Demographic factors

include 2 population that is projected to grow 15% in
the next 20 years, an increasingly culturally diverse and
aging population, and an increase in chronic disease
burden.

Market forces are also bringing about change. Advances
in health information technology both facilitate and
demand work{flow redesign, providing unprecedented
opportunity and challenge. New models of care such as
retail clinics and school- and worlc-based clinics are
emerging to offer enhanced access to health care.

. Perhaps most dramatically, the state is poised to
implement the Patient Protection and Affordable Care
Act, which will in part expand coverage to four to six

" million more Californians. Undocumented residents are
not covered by the ACA, and this continues to provide
special challenges to the state’s safety net providers.
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Can the current health care workforce meet
the changes in demand?

Despite the economic recession, the number of
workers in nearly all health care professions has
continued to grow. While shortages exist, distribution
poses a bigger challenge. California’s health care
workers are not distributed appropriately throughout
the state, leading to access problems for primary and
high demand specialty care in many areas.

Lack of cultural and linguistic concordance between
patients and health care workers may limit access, even
in areas without apparent shortages. Only 5 percent of
California’s MDs and 8 percent of its nurses are Latino
(compared to 37 percent of the population). According
to the California Pan-Fithnic Health Network, more
than half those eligible for subsidies or Medi-Cal under
the ACA in California are people of color, and 32-51%
of the adults in these groups speak Fnglish less than
well. Many health care organizations rely on support
staff for lanpuage interpretation.

Worlkforce planning is complicated by incomplete or
insufficient data, economic uncertainty, and changing
wotkforce models. However, it is clear that primary
care will be the area most impacted by demographic
and policy changes as preventive care and chronic
disease management become increasingly important

under the ACA.

Do we educate enough providers to meet the
state’s growing needs and are those
provider’s skills aligned with emerging
needs?

California has many health careers training programs,
and some are full to capacity. California needs more
primary care providers, and yet the state has fewer
family medicine residency slots available today than it
had ten years ago. At least some of this decrease has
been offset by growth in NP, PA and DO programs
and graduates of those programs choosing primary
care. Recent efforts to expand nursing education in the
state have helped to meet the demand for registered
nurses and diversify the nursing workforce.

Health information technology has the potential to
enhance educational opportunity, improve patient care,
and redesign workflow to alleviate the burden on
primary care providers. Additional investment could be
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made in programs that train technicians and clinical
staff to implement and maintain this technology.

Racial and cultural dispanties between patents and the
health care workforce continue. Low graduation rates
for under-represented minority youth make it difficult
to increase diversity at medical and nursing schools in
particular. The community colleges that offer allied
health programs attract a diverse student population
that is more reflective of the state’s population, but
attrition rates are high and programs have difficulty
finding the resources to expand to meet growing
numbers of applicants.

California’s Licensed and Registered
Health Care Workforce-~February 2011

Other
27,740

Total = 840,900

Nursing: Registered Nurses {including all Advanced Practice
Nurses) and Licensed Vocational Nurses.

Medicine: Physicians and Surgeons, Osteopathic Physicians,
Naturopathic Doctors, and Physician Assistants.

Pharmacy: Pharmacists and Pharmacy Technicians.

Behavioral Health: Licensed Clinical Social Workers, Associate
Social Workers, Marriage and Family Therapists & Interns, Psy-
chologists, Educational Psychologists, & Psychological Assistants.

Denta! Health: Dentists, Dental Assistants {including Dental As-
sistants in Extended Function}, and Dental Hygienists (including
Dental Hygienists in Alternative Practice).

Allied Health: Audiologists, Speech Pathologists & Assistants,
Occupational Therapists & Assisiants, Physical Therapists &
Assistants, Psychiatric Technicians, and Respiratory Therapists.

Other: Acupuncturists, Chiropractors, Optometrists, Podiatrists,
and Licensed Professional Midwives.

Not included are professions that are not licensed by the state,
including medical assistants and direct-care workers such as per-
sonal care assistants and certified nurse assistants, which would
bring the total to well over one million.

Source: California DCA Professional License Masterfile
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What policy solutions can help California
meet changing demands?

Starting with the workforce development opportunities
offered in the ACA, the state can begin building
California-specific strategies.

Improving Supply, Distribution, and
Workiforce Practice Wodels

Because maldistribution is such a critical issue in
California, adopting and expanding successful policies
that address geographic practice choices will be key.

An underlying theme for policy making in the future is
the potental to rethink s we question our supply of
practitioners. Perhaps it is time to focus on the type of
care — such as primary, oral, or vision — that needs to be
provided rather than the type of provider in calculating
supply. New practice and financing models, including
patient-centered medical homes and accountable care
organizations, look to teams of providers where
doctors, nurses, tnedical assistants, and many others
might all play key roles in providing care. These models
will require changes in financing and reimbursement, as
well as better implementation of health information
technology and practice culture changes, to succeed.

Policy suggestions include the following:

» Because professionals tend to practice where they
train, increasing training and residency
opportunities in under-represented fields and
communities is a good investment.

» FExpand loan repayment programs for
praciicing in underserved areas and for high-need
professions.

« Enhance telehealth to improve communicadons
between clinicians and patients, and between
clinicians, particularly in remote areas.

« Strengthen the capacity of safety net providers
who serve under-represented patient populations.

» Expand the legal scopes of practice for select
professions such as nurse practitioners and
physician assistants.

e Investin training and health information
technology that would allow the safe delegation
of tasks to clinical support staff in team-based
models.

« Develop financing models that mitigate income
differences between primary and specialist

Apubtization of the Gentor for tho Health Professions ot the Univarsity of Colifarsin, Saa Francsen

providers and that reward patient outcomes-based
services by teams of providers.

» Improve, standardize, and streamline workforce
data collection and availability to enhance
regional and statewide planning.

« Promote ongoing statewide and regional
partnerships for health workforce planning.
Adequate responses to changes in demand can
only be met through coordinated planning efforts
beyond the level of individual organizations or
communities.

Improving the Education Pipeline

Recent state-level programs intended to increase the
supply of registered nurses suggest that focus on
educational investments can make a difference, but
these investments must be carefully targeted. This
experience highlights the need for good educational and
employment data for tailoring these efforts. California’s
Office of Statewide Health Planning and Development
(OSHPD) has recently set up a website that offers maps
of the educational programs offered in the state, which
holds great promise for future students and policy
makers alike.

Specific policy constderations include:

» Increasing the number of primary care
physicians is an important, but long-term goal
that cannot be achieved fast enough to meet the
upcomming increase in demand. However,
investing in strategies to encourage medical
students to practice in primary care is an
important step.

» Refocus some education resources on
professions such as nurse practitioner and
physician assistant, which require less training
time than medical school and could help meet
some of the more immediate demand for primary
care providers.

» Promoting and supporting innovations in
California’s community colleges to increase
completion of health professions programs and
enhance retention of historically under-
represented students would also help increase
diversity and meet workforce demands.

+ Investing more equitably in primary and
secondary (K-12) education programs would
help prepare a more diverse group of students to
enter the health professions in the first place.
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Increasing Diversity

While research suggests that linguistic, racial and ethnic
concordance between physicians and patients improves
the quality of care, the state’s mismatch between
providers and patients can be mitigated by strategies to
build bridges between the health care system and
patents from various cultures. Possible solutions
mclude:

= Investing in interpretation, including training
existing providers to work better with interpreters
and interpretation services; training existing bi-
lingual clinical support staff such as medical
assistants to serve as dual-role interpreters; and
improving reimbursement and reward for
practices utilizing interpretation services.

= Training for positions such as community
health wotker, promotord, and health
educator that can 1) facilitate links between
clinical care delivery and population health and
2) reach out to California’s diverse communities
to assist them in navigating the system, inform
thetn of opportunities under the ACA and
supportt interest in health careers.

o Building career ladders that allow members of
California’s diverse allied health professions to
move up will improve their careers, help their
communities, and help diversify the health care
workforce.

» Evaluatng and replicating models that work
to enroll members from under-represented
communities in health professions programs.

e Including communities of color in the policy
and planning processes for ACA
implementation.

How are things changing and where are the
good ideas on education and practice?

Several groups in California are focusing on the health
workforce across professions, sharing information
available, and exploring promising directions. These
efforts require good data and ongoing coordination to
help the state plan for the ACA.

The data systems for California’s health workforce are
good but could be better as some basic questions
cannot be answered. Some of the shortcomings of the
current data sets are likely to be improved upon launch

of OSHPD’s planned Health Workforce Clearinghouse.

Additional improvements to the collection and
availability of data could be encouraged through policy
changes that would help those who are trying to
determine whether and where to build new educational
progtams and how to administer incentive programs
for practitioners serving hard-to-reach populations.

Perhaps more importantly, the state would be well-
served by enhancing efforts to collect best practice
ideas on education and health care services so training
programs and delivery institutions throughout the state
could benefit from innovators and early adapters of
good ideas. Such efforts would be most helpful if they
also formed bridges between employer needs and
schools, would-be employees and communities seeking
to prepare youth for job opportunities.

Going Forward

The health care workforce is vital: it constitutes a
significant portion of the state’s labor market and is the
source of care for Californians. The state makes major
investments each year in the health care workforce
through support for the University of California health
professional schools and health systems, the State
University and Community College training programs,
Medi-Cal, grants to local health departments and
community-based direct training and loan programs.

California’s Health Care Workforce: Readiness for the ACA
Eira helps frame ways to understand the issues
surrounding the health care workforce and how
California can best realize a good return on its
investment while helping ensure that the state’s
population has access to high quality providers. As
California moves toward implementing the ACA and to
meeting the evolving needs of the population, the role
of the health care workforce is critical.
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1. EXECUTIVE SUMMARY

Driven by a growing and aging population,
changing disease burdens, marker forces and the
Patient Protection and Affordable Care Act (ACA),
health care is changing. In pardcular, the ACA
provides an unprecedented opportunity to address
structural issues in the US healeh care system that
lead it to underperform while remaining very
expensive. Most health regulation resides at the
state level, but most states now confront major
budget shortfalls, largely due to their Medicaid
obligarions, that will challenge their ability to
implement the ACA. The Act does not detail how
each state should respond; it only provides general
expectations and direction. Much of the artention
on the legislation to date has been on finance — the
expansion of the insurance pool through exchanges
and regulation of private insurers — or organization
— the creation of Accountable Care Organizations
and encouragement of Patient Centered Medical
Homes. California has taken a lead on positioning
irself to implement key components of the ACA.
But the broad challenges of expanded insurance
coverage and new financing models will be possible
only with an adequate health care workforce thar
has the requisite skills and expecrations to create
new practice models for care delivery. Without
such redesigns to create more effective and efficient
models, the movement to reform will increasingly
be characterized by reduction in payments to
providers or rationing for consumers. Neither of
these options will be attractive and perhaps not
politically sustainable.

Meaningful decisions abour expanding coverage
and moving to new practice models need solid
worlforce data and analysis. This report pulls
together much of this work. In addition to

raising awareness about the links berween ACA
implementation and workforce, this compilation
highlights the challenges of securing current

data sets; comparing data across professions; and
identifying and analyzing the options — through
the training pipeline, practice acts and technology,

for example — for meeting workforce needs in the
context of expanded insurance coverage.

As a way of organizing the issues, several critical
questions are posed:

What are the drivers that affect the
quantity and quality of California’s
health care work force?

Several forces are exerting pressure on the state’s
health workforce to expand and evolve. These
include changing disease burdens and demographic
shifts such as a growing and aging population

that is increasingly racially and ethnically diverse.
California is also linguistically diverse—40
percent of the state’s residents speal a language
other than English, and 20 percent do not speak
English “very well”.! The state’s large immigranc
population includes many individuals who are not
documented—a factor that will offer particular
challenges to California’s safety net providers in
future years.

Marlet forces are also bringing abour change.
Advances in health information technology both
facilitate and demand workflow redesign, providing
unprecedented opportunity and challenge. New
models of care such as retail clinics and school- and
worlc-based clinics are emerging to offer enhanced
access to health care. Perhaps most dramatically, the
state is poised to implement the Patdient Protection
and Affordable Care Act, which will in part expand
coverage to four to six million more Californians.
We need not only sufficient numbers of providers
bur also providers who can meet the needs of a
diverse and changing public.

These changes and shifts are being monirored

by various researchers and institutions but the
information is often scattered across various
websites and publications. Several groups in
California are focusing on the health worlforce
across professions, sharing the informarion available
and exploring promising direcdons. These efforts

1 2000 US Census, Summary File 3.
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Lack of cultural and linguistic concordance berween
patients and health care workers may limir access,
even in areas without apparent shortages. For
example, only five percent of California’s MDs and
eight percent of its nurses are Latino {compared

to 37 percent of the population). Many of the
allied health professions more closely reflect the
state’s general population than do medicine,
nursing, pharmacy or dentistry. Many health care
organizarions rely on support staff for language
interpretation without knowing whether staff have

sufficient bilingual skills to serve in this role.”

Finally, some professions in California’s

health care workforce are aging faster than its
population. Looming waves of retirement without
corresponding influxes of new practitioners could
further impacr the stare’s ability to provide care.
For example, 29 percent of the state’s physicians
are nearing retirement age3, as are 19 percent of
the stare’s dentists,” and more than 30 percent

of clinical laborarory scientists.” However, the
economic recession has encouraged some clinicians
to delay, or return from, retirement, confounding
supply predictions in some categories such as
nursing,.

Do we educate enough providers to
meet the state's growing needs and
are those providers’ skills aligned with
emerging needs?

While California has many health careers training
programs, from community college certificate
programs to advanced residencies at academic
health cenrers, many are full to capacicy, and

the question remains whether the skills and
backgrounds of graduates are well-matched

2 Moreno, M.R., Otero-Sabogal, R., and Newman,

1. {2007). “Assessing Dual-Role Staff-Ineerpreter Linguistic
Competency in an Integrated Healthcare System”. Journal of General
Internal Medicine, 2007 November; 22(Suppl 2): 331-335.

3 Paxron, C. (2010). California Physicians: Facts and
Figures. Qakland: California Health Care Foundarion. 10.
4 Pourar, N., and Nicholsen, G. (2009), Distribudon and

Characreristics of Dendsts Licensed o Practice in California. Los
Angeles: UCLA Health Policy Research Center. 2.

3 California HealthCare Foundadon (2011). California’s
Clinical Laborarory Scientsts and Technicians, Oakland, CA. 1,

to address the state’s changing needs. Some
professions have programs throughour the state but
many require significant travel for individuals from
various locations to attend.

California needs more primary care providers, and
yer the state has fewer family medicine residency
slots available today than it had en years ago. At
least some of this decrease has been offset by growth
in NP, PA and DO programs and graduates of chose
programs choosing primary care. Recent efforts to
expand nursing education in the state have helped
meet the demand for registered nurses and diversify
the nursing workforce.

Health informarion technology has the potential to
enhance educational opportunity, improve partient
care, and redesign workflow to alleviate the burden
on primary care providers. Addidonal investment
could be made in programs training technicians

and clinical staff in the implementation and use of
this technology.

Racial and cultural disparities becween patients
and the health care workforce continue. Low

high school and college graduartion rates for
underrepresented minority youth make it difficult
to increase diversity at medical and nursing schools
in particular. The allied healch professions continue
to be more reflective of the state’s population.

The communirty colleges thac offer allied health
programs attract a diverse student population, but
attrition rates are high and programs have difhculty
finding the resources to expand to meet growing
numbers of applicants.

Are there other sources of health
professionals?

While researchers have documented thar California
retains a number of its residents upon complerion
of training, others move out of state. One of the
key data points missing is exactly how many leave,
for what reason, and whether there is a chance o
encourage the repatriation of Californians thar
move to other states for training. Some srates
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collecr dara ar relicensure on where their health
care workers went to high school to track migration
patterns. California might consider such research
to berrer understand patterns and options. It is also
clear that California relies quite heavily on foreign
trained professionals — particularly in nursing and
primary care medicine — in meeting the state’s
healch care needs. For example, approximately

31 percent of California’s primary care physicians,
and 24 percent of the state’s nurses, were trained
outside the country. The practice patterns of such
individuals and the success of programs such as San
Francisco’s Welcome Back Center could be further

explored.

What policy solutions can help
California meet changing demands?

Efforts to offset the anticipared increase in demand
for care can be found throughout the ACA in the
form of investments in:

a) Workforce development (including support for
primary care training, loans and scholarships for
educarion support, and changes in the National
Health Services Corps program);

b) Primary care payment rates; particularly the
change in Medi-Cal rates to equal Medicare;

c) Existing models of care — such as communiry
clinics, school-based health centers, nurse
managed healdh centers and public hospitals —
that are likely to see higher proportions of the
newly insured than other delivery serrings; and

d) New financing and delivery models, such as
accountable care organizations and patient-
centered medical homes, which show potendal
for improvements in access, cost and quality of
care.

Starting with the workforce development

opportunities offered in the ACA, © the state can

begin building California-specific straregies to
improve supply, distribution and worlforce practice
models; strengthen the education pipeline; and

6 Morgan, Rachel. (2010}, Summary of the Health
Worldorce Provistons in the Patienr Proreciion and Affordable Care
Ace: HLR. 3590. Washington, D.C.; Mational Conference of the
Seate Legislatures,
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increase diversity. The policy issues raised and
addressed in the recommendations below come
from the compilation and analysis of the dara,
literature and key informant perspectives included
in this report. Future action on most of these
issues will require concerted efforts to identify and
partner with appropriarte stakeholders to design
targeted strategies and rask-oriented action plans.
To facilitate this process, additional background
material and resources can be found in the charis,
maps, interview summaries and bibliographies thar
follow.

Improving Supply, Distribution and
Workforce Practice Models

Because maldistriburion is such a critical issue in
California, adopting and expanding successtul
policies that address geographic pracrice choices will
be key: It is also appropriate to question whether
telehealch modalides could make better use of
limired resources and whether California could
make betrer use of its workforce by expanding
pracrice acts for selected professions, notably those
providing primary care, oral health care, and vision
care.

An underlying theme for policy making in the
furure is the potential to rethink bew we question
our supply of practitioners. Perhaps ir is time to
focus on the type of care — such as primary; oral, or
vision — that needs to be provided rather than che
type of provider in calculating supply. New practice
and financing models, including padent-centered
medical homes and accounrable care organizations,
look to teams of providers where doctors, nurses
and medical assistants mighe all play key roles in
providing care. These maodels alleviate some of

the demand for physicians, but require changes

in financing and reimbursement, as well as berter
implementation of health information technology
and practice culture changes, to succeed. Policies to
address supply and distribution and to facilitate the
development of new practice models include the
following.

CENTER .
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* Because professionals tend to practice in the
areas where they train, increasing training and
residency opportunities in underrepresented
fields and communities is a good investment.
The ACA provides for the establishment of
Teaching Health Centers, which provide
medical residency opportunities in community
health centers. California is developing such
a center in Modesto. Although individually
insufficient to meet upcoming demand, itis a
step in the right direcrion.

* Expand loan repayment programs for
practicing in underserved areas and expanding
these programs o encompass high-need
professions/roles such as registered nurses
working in expanded roles (care manager) in
primary care, and to professional counselors,
social worlers and psychologists working in
communiry clinics.

* Enhance integration and implementation
of telehealth to reach more parients more
effectively, and allow connections between
clinicians, and berween clinical sites,
particularly in remote areas.

* Strengthen the capacity of safety net
providers who serve underrepresented patient
populacions.

* Improve, standardize and streamline worldorce
data collection and availability in order o
enhance regional and statewide planning and
coordination.

* Promote ongoing statewide and regional
partnerships for health worldorce planning,
Adequate responses to changes in demand
can only be mer through coordinated
planning efforts beyond the level of individual
organizations or communities.

* FExpand the scope of practice for select
professions such as nurse practitioners and
physician assistants to serve as providers.
Research suggests that these professionals are
already serving key roles in rural areas where
physicians are scarce.

* Invest in training and health information
technelegy that would allow the safe delegarion

of tasks to clinical support siaff in ream-based
models.

* Develop financing medels thar mitigare
income differences berween primary and
specialist providers and that reward outcomes-
based services by teams of providers focused on
the patient.

Improving the Education Pipeline
Recent state-level programs intended to increase
the supply of registered nurses suggest thar focused
educational investments can make a difference, but
these investments must be carefully targered. This
experience highlights the need for good educational
and employment dara for railoring these efforts.
California’s Office of Statewide Health Planning
and Development (OSHPD) has recently ser

up a website that offers maps of the educational

programs offered in the state, which holds great

promise for future students and policy makers

alike. Many of the educational issues are profession-

specific and can be explored in more depth through
the literature cited in the bibliographies at the end
of this report. Specific policy considerations that
can be gleaned from the work done to dare on this
topic include:

* Increasing the number of primary care
physicians is an important, but long-term goal
that cannot be achieved fast enough to meer
the upcoming increase in demand. However,
investing in strategies to encourage medical
students to practice in primary care is an
important goal.

* In the short term, the ACA offers some
opportunities for refocusing education
resources on professions such as nurse
practitioner and physician assistant. These
professions require less training time chan
medical school and could help meet some of
the more immediate demand for primary care
providers.

* Promoting and supporting innovations in
Californid’s community colleges to increase
completion of health professions programs
and enhance retention of underrepresented
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students would also help increase diversity and
meet workforce demands. This will require
creative and tailored solutions and partnering
berween community college administrators,
faculty, workforce investment boards, and local
communities. In addition, some allied health
programs could explore parenering with private
sector technology manufacturers, for example,
to help support clinical training options, which
are often in short supply. Such a2 move would
require legislative action to help protect from
misuse and conflict of interest.

* Investing more equitably in primary and
secondary education programs would help
prepate a diverse group of students to enter the
health professions in the first place.

Increasing Diversity
According o the California Pan-Ethnic Health
Network, more than half those eligible for subs-
idies or Medi-Cal under the ACA are people of
color, and 32-51% of adults in these groups speak
English less than well.” While research suggests thar
linguistic, racial and ethnic concordance berween
physicians and patients improves the quality of care,
California’s physician workforce does nor reflect
its parient population. Neither do the nursing,
dentistry or pharmacy professions. Long-term
strategies for addressing these disparities include
developing the education pipeline, as nored above,
particularly to encourage Lartinos to pursue more
educarionally-intense occupations. In the short-
run, the mismatch berween providers and patients
calls for other serategies to build bridges berween
the health care system and padients from various
cultures. Possible solutions include:
» Investing in interpretation, including
rraining existing providers o work better
with interpreters and interpretation services;
training existing bi-lingual clinical support staff
such as medical assistants to serve as dual-role
interpreters; and improving reimbursement
and reward for practices utilizing interpretarion
services.

7 CPEHN. (2010). Equity Through lmplementation.

November 2010. Policy brief based an dara from the California
Health Interview Survey {CHIS).

* Training for positions such as community
health worker, promotord, and health
educator that can 1) facilitace links between
clinical care delivery and population health and
2) reach our to California’s diverse communities
to assist them in navigating the system, inform
them of opportunities under the ACA and
support interest in health careers.

*  Building career ladders that allow members of
California’s diverse allied health professions to
move up will improve their careers, help their
communities, and help diversify the health care
workforce.

* Evaluating and replicating models that
worlk to recruit and enroll members from
underrepresented communities into health
professions programs.

* Including communities of coler in the policy
and planning processes for implementing
health care reform.

How are things changing and where
are the good ideas on education and
practice?

As described in derail in the darta sections below
(see both the description of data that introduces
the chart and figure section as well as the analysis of
available data sets), the data systems for California’s
health workforce are good but could be much
better. There are many basic questions that cannor
be answered by the current data. These include
practice locations (not just address of record, which
could be 2 mailing address} and comparisons across
professions (for example, to see how many NPs,
PAs, MDs and DOs are providing primary care
services). Some of the shortcomings of the current
data sets are likely to be improved upon launch

of OSHPD’s Health Workforce Clearinghouse

but this effort is still in development. Additional
improvements to the collection and availabiliry of
dara could be encouraged through policy changes
that would significanty help those who are trying
to derermine whether and where to build new
educarional programs and how to administer
incentive programs for practitioners serving
traditionally hard-to-reach populations.
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Perhaps more importantly, the state would be

well served by enhancing efforts to collecr best
practice ideas on education and health care services
so training programs and delivery insticurions
throughout the state could benefir from innovarors
and early adaprers of good ideas. Such efforts
would be maost helpful if they also formed bridges
berween employer needs and schools, would-be
employees and communities seeking to prepare
youtch for job opporrunities.

Going forward

The health care workforce is vital; it constirures a
significant portion of the state’s labor marker and

is the source of care for Californians. The state
malkes major investments each year in the health
care workforce through support for the University
of California health professional schools and health
systems, the State University and community
college training programs, Medi-Cal, grants to lacal
health departments and communiry-based direct
training and loan programs. To plan for the optimal
ourcome of workforce investments, the state needs
to:

1) Measure the investments and adequacy of
supply;

) Evaluate their effectiveness;

) Develop ways to improve their effectiveness;

and

4} Moniror the improvements.

3

The following information helps frame ways to
understand the issues surrounding the health care
worlkforce and how California can best realize

a good rerurn on its investment while helping
ensure that the state’s population has access to
high qualiry providers. As California moves
toward implementing the ACA and to meeting
the evolving needs of the population, the role of
the health care workforce is critical. This report
provides an overview of much of the information,
dara and perspectives on California’s health care
workforce and offers recommendations for policy
makers to consider.

Following this executive summary, the report
includes the following sections:
1. Summary of interviews of key informants
In June 2011, fifteen individuals with
healch care wotkforce experdse were
interviewed. A summary of these thought
leaders’ responses to questions is included
here along with their specific solutions and
recommendarions.
1. Warkforce data charts and figures
Secrion TII of chis report includes graphic
presentation of data from the state’s
Department of Consumer Affairs for the
professions it oversees, which includes
the vast majority of health professions in
California. Specific data presented include
new licenses over time by profession and
maps thar show distribution by profession
by county.
IV. Health Professions Workforce Data
Section IV provides an overview and
analysis of California health professions
workforce data. It lists licensing,
professional and education dara, describing
the various data sets and workforce surveys
available, and offering commentary on
both the strengths of these dara as well
as opportunities for improvement. This
section also describes OSHPD's new Health
Workforce Clearinghouse.
V. Summaries of published California worldforce
literature by profession
Section V offers summaries of the literature
included in the bibliographies that are in
Section VL
V1. Annotated Bibliographies
Section VI provides annotated
bibliographies of select, non-exclusive
published literature on the health
workforce. The focus is on California but
we include some seminal national reports
and literature.
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Il. SUMMARY OF INTERVIEWS:
PERSPECTIVES FROM THOUGHT
LEADERS

The following section is based on interviews of
fifteen key informants with expertise in the health
care field. Respondents were interviewed during
the month of June 2011. All interviews were
conducted using methodology approved by the
Comumitree on Human Research at the University
of California, San Francisco. A list of those

interviewed is included at the end of the section.

ACA Programs and Policies

Leaders were asked to identify which ACA
programs and policies aimed at mitigating the
impact of significant increased demand for services
had the most potential and promise for California,
and whether rhese programs would be sufficient to
meet the demand.

Workforce Development

While many of those interviewed thought that
there is a shortage of primary care physicians, and
that the ACA would result in increased demand
on primary care clinicians, increasing the number
of primary care physicians was seen as a long-
term solution incapable of meeting the increase in
demand projected by 2014.

Other types of providers could be developed to
address these demands. While abour 32 percent
of physicians and one-third of physician’s assistants
enter into primary care (pediatrics, family
medicine and internal medicine), 65 percent of
nurse practitioners do so.” Interest in primary care
among current medical school students has been
on the wane for years, ranging berween 14-20
percent, alchough by 2010, interest in this field

8 American College of Physicians. Nurse Practidoners in
Primary Care. Philadelphia: American College of Physicians; 2009:
Policy Menograph. {Available from American College of Physicians,
190 N. Tndcpendence Mall West, Philadelphia, PA 19106.);
Bodenheimer, T); Chen, E. and Bennet, H.D. (2009) “Confrondng
The Growing Burden OF Chranic Disease: Can The U.S. Health
Care Worldforce Do The Job? The answer is “no”™—not as currendy
constnured.” Health Affairs, 2009 January/February (2 B}: 64-74.

had increased back o 30.5 percent.” However, very
few medical students (6%) were interested in family
medicine.'

Even if the number of primary care providers
could be increased fast enough, additional
measures would be required to ensure that these
new providers were a) culturally and linguistcally
competent, and b) targeted to the geographic
areas (medically underserved) and institurions
(community health clinics) likely to experience the
greatest demand.

Because the number of providers, including
culturally and linguistically competent providers, is
unlikely to increase fast enough to meet demand,
redesigning practice models so that providers can
delegate tasks to other health care professionals—
such as nurses, community health workers, and
medical assistants—holds promise. Research
suggests that 50 percent of the time spent by
primary care physicians is spent on prevenrive care
and screenings, much of which could conceivably
be done by others.!! Allied health professionals are
more likely to reflect the demographic cultural and
linguistic makeup of the communities in which
they are employed, which is an additional asser.
However, there have also been shorrages in some
of the allied health fields, so investment in these
programs would likely be worthwhile. While there
was considerable success in expanding training
programs for nurses at the community colleges,
approximately one-quarter of this funding is grant-
based and likely non-sustainable in the long run.

"The ability to delegarte tasks is reliant not only

upon changing practice models, but on enhancing

9 Kruse, ]. (2011) COGME 20 Reporr: Advancing
Primary Care. Accessed June 27, 2011, heep:/fwww.hrsa.gov/
advisarycommitrees/bhpradvisory/cogme/Reports/index.honl.

10 Association of American Medical Colleges. (2010).
2010 GQ Medical School Graduation Questionnaire: All Schools
Summary Report. Accessed June 27, 2011, hrtps:/fwww.aame,orpf
daw/pg/allschoolsreporus/.

11 Yarnall, ICS.H; Pollak, K.1; Ostbye, T.; Krause, KI.M.;
and Michener, L.J. {2002). “Primary Care: Is There Enough Time
for Prevention?” Amcrican Journal of Public Health, 2003 April;
(93)4: 635-641.
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health information technology, and restrucruring
reimbursement. One “hidden workforce” that
needs to be developed to address increasing
demand is the health information technology
workforce. This workforce includes those tasked
with implementing and maintaining telemedicine
and electronic health records systems, and clinical
and administrarive suppore staff who must work
with these systems. Current training programs
reportedly do nor adequarely prepare technicians
for the workforce due to lack of resources and
applied training opportuniries.

Proposed new models of care such as the parient-
centered medical home call for a whole-person
orientarion and coordinated care across the health
care system. Access to behavioral and mental health
services, and integration of behavioral health into
primary care, require more coordinared training
of behavioral health providers and the supporring
worldforce. ‘The state has only two pathway
programs at the secondary school level in human
services, and an inchoate set of certificare programs
at the graduate level ro develop this worldorce.

Finally, as California’s population ages, the demand
for home health wotkers and personal care
attendants is increasing, This workforce is among
the fastest growing job categories in the srate—
projected to increase by 44-46 percent by 2018.7
Because nearly a third of this workforce is currently
uninsured, the Affordable Care Act would benefic
these low-wage workers by expanding access to
health care coverage.

Strengthening Existing Models of Care
Many informants agreed that community healch
centers (CHCs) and public hospitals would bear
the brunt of the increase in demand. Capacity
building for these institutions will be viral to the
successful implementation of health care reform.

While both school-based health centers and nurse

managed health centers show promise, their

12 Paraprofessional Healtheare Instiute. (2010). Sate Facts:
California’s Direet Care Wotldoree. 2010 December. Bronx, NY.

numbers and capacity may be currently insufficient
to meet growing demand. One person noted

that these lacter, primarily nurse-managed cenrers
had potential to address primary care physician
shortages, especially in physician-shorrage areas,
while another felr that nurse practitoners and other

nurses would be better deployed in communicy
health clinics.

Better coordination between public hospitals,
non-profit hospitals, including academic medical
centers, and community health centers, could help
to strengthen capacity and improve quality of care.
‘This should include electronic integration. One
individual noted that hospitals needed to re-assess
the way they look at their provision of community
benefit and include investment in prevention racher
than just emergency room services for Medicaid
and uninsured populations. Since these institutions
are using public resources in the form of rax breaks
to provide care, they should be encouraged 10
practice berter stewardship of these resources.

Another issue that impacts the capacity of
community health centers has to do with a
disparity in designation between CHCs and rural
health centers. While the CHC cannot turn away
uninsured patients, rural health centers have more
flexibility in this respect. This may result in cost
shifting opportunities for rural health centers,
which can turn away the undocumented while
CHCs cannot. This could increase the strain on
CHGs already experiencing greater patient flow,
especially if federal funding to cover the uninsured
is decreased under the assumption that most
cirizens will be insured as a result of the Affordable
Care Act.

Reforming Primary Care
Reimbursement Rates

Reforming primary care payment rates will have
some positive impact. In California, payment rates
for primary care under Medi-Cal (Medicaid) are
scheduled be increased to 100 percent of Medicare
rates, and 80 percent of Medicare for other
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outpatient care. One respondent nored thar while
this would help, Medicare rates are not thart high
and reforming primary care payment rares is “not
a game-changer” that will encourage physicians
to rush to become Medi-Cal providers. It is also
unclear whether this is a good long rerm solution
since rthe increased federal dollars to support this
strategy may only last for a couple of years.

New Financing and Delivery Models
According to several key informants, new financing
and delivery models have greater porential for
addressing the increase in demand. These include
the patient-centered medical home model of care
(PCMH) and accountable care organizations

(ACQs).

While both of these models are projected to cut
costs and improve access and quality of care,

the shift ro the PCMH model may acrually

require more primary care physicians. Researchers
evaluating Seartle-based GroupHealth Cooperative’s
medical home pilot concluded thar the medical
home model required mare primary care physicians,
smaller patient panels, enhanced staffing ratios, and
improved staff training to effectively implement
this team based model of care. Nonetheless,
downstream cost savings for the GroupHealth pilot
included decreases in emergency room use and
hospitalizarion.’”

Developing means of capturing and redirecting
these cost-savings, and covering the costs of
employing the allied health professionals and health
information rechnology required to implement
these models, requires fundamental reimbursement
reform away from a volume-based to a value-based
system.

While many of the individuals interviewed thoughe
ACOs a good idea, others were skeptical, noting

13 Soman, M.P, Trescot, C.E., Eriltson, M. Larson, E.

B. Reid, R.J., Coleman, I, Johnson, EA., Fishman, RA., and
Hsu, C. (2010). “The Group Healsh Medical Home At Year Tivo:
Cost Savings, Higher Patient Sadsfacdon, And Less Buenour For
Providers” Health Affairs, 2010; (29)5:835-843.

that ACOs would not bring abour significant
change unless more fundamental changes were
made to pracrice models. One nored thar the
current models are not propetly structured around
rewards and consequences. Current models for
ACOs in California reportedly reward organizations
for reducing unnecessary hospitalizations, but

do not punish them for failing to reduce costs or
hospitalizations.

The Affordable Care Act also conrtains additional
provisions for improving and transforming long
term care and support services. The Communirty
Living Assistance Services and Supports (CLASS)
Act within the ACA establishes a public / private
long-term care insurance program. Itis privately
funded by individual payroll contributions, burt the
federal government will administer it. This cash
benefit is andcipated to slow the rate of the elderly
and infirm relying on Medicaid as they exhaust
their resources. This cash benefit could be paid
directly to home health workers or family members
to provide care in the home. As one person noted,
an integrated health care system has to work across
the full spectrum and support sufficient home
health capacity to allow people to age ar home
rather than in hospitals. The latter is more costly
and less desirable for quality of life. 'The workforce
implication is for more home care and in-home
health care services and for integrating these direce
care workers into the broader PCMH model.

Key Informants’ Specific Solutions and
Recommendations

Key informants made a number of recommendarions
for strengthening California’s capacity ro meet the
demands of health care reform. They also identified
a number of strategies already in the planning or
implementation phases that will help to contain costs
and maintain or improve quality of care.
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Improve Telehealth and HIT Capacity to
Implement Meaningful Use

1)

2)

3)

Find ways to use HIT to stretch the
health care workforce—Address the need
for a workforce competent in health
information technology that is capable
of implementing, using, and maintaining
electronic health records (EFRs) and
telemedicine.

a. Enhance the preparation of HIT
specialists by developing internships
and apprenticeships to provide on-the-
job training to enrollees in community
college HIT programs.

b. Develop and disseminate an HIT
curriculom for medical assistant
training programs and other health
professional training programs.
Training providers in HIT will allow
them to develop protocols to delegate
tasls, and training medical assistants
and ocher clinical support staff in
computer skills and HIT will allow
them to berter assist providers in patient
care and documentation.

Improve data integration across systems

so thar information can be shared safely

and efficientdy berween labs, hospitals,
communiry health centers, and medical
office practices.

Enhance telebealth so that primary

care physicians in remote sites can access

specialists and non-physician providers

can provide care in remote sites and access
primary care physicians. Telemedicine

can also relieve the pressure on providers

and other clinic staff by allowing nurse

case managers and other clinic staff to
receive and monitor physiological data
sent electronically from patients at home.

Changing the laws around telehealth could

go a long way towards crearing berter access,

coordination of care, and cost containment,

Utilize teleconferencing for interpretation
services to increase accessibility and cur the
time required for interpreters to travel from
place to place.

Target Workforce Development

1)

3)

4)

5)

14

Invest in training to develop multi-
disciplinary teams. Place more emphasis
on teambuilding and communicarion in
health professions training.

Promote and support innovations in
community colleges to increase the
successful completion of health professions
programs, with a focus on underrepresented
racial and ethnic groups. This requires
creative solutions and partnering berween
community college administrators, faculty,
workfarce investment boards (WIBs), and
the communiry.

Invest in nurse practitioner and physician
assistant training programs, and increase
the number of slots available for training
NPs and PAs. Both of these professions are
easier to scale up and require less time in
training than primary care physicians.
Maintain, rather than increase, capacity
in RN training programs for the time
being. Support community college nursing
program capacity so that it can be scaled up
when necessary to meer demand. Continue
to support collaborative programs berween
the community colleges and the CSU and
UC system for the seamless transicion
berween associates and baccalaureate
degrees.

Reform nurse training away from a
hospital-based focus towards a communiry
health-based focus. Create more roles for
RN care managers and chronic disease
managers to support the 10 percent of
patents that incur 70 percent of health care
costs.' Increase clinical training for RNs

Bodenheimer, T. and Berry-Millerr, R. (2009). “Follow

the Money — Conrrolling Expendimures by Improving Care
for Patients Needing Costly Services™. New England Journal of
Medicine. 2009; 361:1521-1523.

CENTER ..
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7)

8)

9)

10)

and allied health workers in community
clinics and home sectings.

"Train for positions like community health
worlker, promotords and health educator
thar can facilirate a link between clinical
care delivery and population health.
Invest in primary education: Strengthen
pathway programs for the health careers and
provide students with more information
early on abour the types of carecrs available
beyond doctors and nurses. Worlk on
enhancing math and science skills in the
early grades so thar studencs are eligible

to participate in pathway programs in

the first place. Invest more equitably in
primary education to obeain a more diverse
healthcare workforce.

Scholarships and loans: forgivable loans
are an important component of building
the health care workforce in geographically
remote and underserved areas. Expanding
loan repayment programs like the National
Health Service Corps to registered nusses
working in expanded roles (care manager)
in primary care, and to professional -
counselors, social workers and psychologists
working in communiry clinics might help
meet growing demand and implementation
of patient centered medical homes.
Investigate models like those urilized in
Europe where loan repayment for college
education is based on a proportion of post-
graduation salary. This strategy might
remove some of the disincentive to enter
primary care.

Develop data sources: Better dara sources
are needed to allow training organizations
and others ro determine employer demand
and assess educational outcomes post-
graduation.

Grow-your-own strategies: Health
professions training programs need o
adopt recruitment and outreach straregies
that benefit the region in which they are
situated. These benefits might rake the

form of developing health care practitioners

who are culeurally and linguistically

concordant with local patient populations,
developing practitioners who are likely

to stay in underserved areas, providing

jobs and economic opportunities to local

communities, and providing educational
support to K-12 educators in the local
community.

a. Use performance criteria to fund
residency programs that have shown the
abiliry ro address local health care needs
and train professionals that will stay
in the community; not just programs
thar recruir the best and brightest
from around the world. While chis
might mean recruiting from the local
area, in one case an interviewee noted
that recruiting from Mexico produced
candidates that best mer these criteria.

b. Use distance learning and collaborative
arrangements between community
colleges and CSUs to train and rerain
local trainees in rural areas.

c. Teaching Health Centers established
through the ACA were norted as
promising, although unlikely to be
able to provide anywhere near enough
graduates to meet growing demand for
primary care physicians.

d. Develop and strengthen regional
partnerships and develop pathways for
high-need professions in underserved
areas.

Promorte Regional and Statewide
Planning and Coordination

1)

Encourage ongoing statewide and regional
partnerships for health workforce planning.
This can provide a statewide perspecrive
while respecting conditions unique to each
region. The work of the Health Workforce
Planning Council has been valuable, but is
only funded through the planning stages

for the ACA, and not into implementation.
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Workforce investment boards, colleges,
community-based organizations, employers,
and foundations are key players.

Changes underway at the Department of
Mental Health Services include a statewide
behavioral health services assessment

and plan over the next year to lool at
integrating behavioral health services into
primary care. This will make it imperative
to integrate behavioral and mental health
into statewide worldforce planning.
Strengthen the relationship of the AHECs
(Area Health Educarion Centers) and the 1)
communiry health centers so that they can

better coordinate educational opportuniries

to train providers and other health

professionals to serve in community-based

health care.

Strengthen the Capacity of Safety Net
Providers

1)

2)

3)

4)

Develop better partnerships between
Community Health Centers (CHCs)

and hespitals. Encourage or require
hospirals to invest in community clinics
and prevention as part of their community 2)
benefit. Begin a process to place CHGCs at
risk of losing money if they do nort reduce
hospiralization, and share the savings if they
do. Provide both types of organizations
with support for innovation during the
transition.

Enhance Community Health Center
electronic health record (EHR) capacity
so that CHCs can document and publicize
their role in decreasing preventable
emergency department utilization.

Level the playing field between Rural 3)
Health Centers (RHCs) and FQHCs by
requiring that both provide care to the
uninsured.

Community Healtth Centers will need

a sustainable business model beyond

‘330 funding’, a grant program under the
Public Health Service Act, which is not

guaranteed past 2013. This might include
increasing the number of privately insured
partients and patients with Medicare. CHCs
can capitalize upon the fact that chey

are the ideal medical home, providing a
comprehensive range of services including
primary care, urgent care and often oral
health, laboratory services, and mental and

behavioral health.

Redesign Practice Models and
Financing Structures

Develop practice models thart include an
interdisciplinary team working together
to provide patient care. Require all clinical
staff to worl at the rop of their license.

In a clinic or other primary care setting,
staff such as care managers, promortords,
health coaches, nurses, medical assistants,
community health workers, and others

can be trained to take on much of the
planning, screening, health education,
panel management, communicy linkages
and follow-up to lighten the burden on the
primary care providers.

Changes to reimbursement structures
that pay for value, rather than volume,

and emphasize prevention, are expected

to improve health outcomes and conrain
costs in the long run by decreasing
emergency room visits and hospiralization.
Reimbursement structures that cover
preventive services provided by nurses,
medical assisrants, patient navigarors, care
coordinators, and other clinical support
staff are viral to implementing new practice
models.

Encourage patient engagement and self-
management through renewed emphasis
on prevention. Utilize telehealth, parient
portals and other HIT resources to provide
greater access to health information, and
new staffing models to encourage patient
participation.
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4) The state of California has used its section
1115 Medicaid waiver to restructure
the state’s public hospital financing
system and prepare for the Affordable
Care Act. This waiver is intended to
ensure betrer coordination of care through
the establishment and strengthening of
organized delivery systems."” The State is
providing incentives to public hospirals for
quality improvement and betrer integration
with primary care.

Enhance Diversity

Key informants discussed a number of issues
surrounding work to diversify California’s health
worldforce. Several people noted thar physician-
to-patient cultural and linguistic concordance was
ideal and resulted in berrer health outcomes. Visits
can also be shorter if no interpretation is needed.
However, because of the lack of racial and ethnic
diversity among physicians in particular, other
members of the health care team who may be more
reflective of local communities are often called
upon o serve as a bridge between the patient and
the provider. Finally, employment in the health
careers, especially if career ladders are in place,

can serve as an engine for upward mobility in
underserved communities.

Several leaders noted chat the allied health
professions were more likely to reflect the
demographics of the state. Even in nursing, younger
nurses in training are more diverse than the group
of currently practicing nurses, possibly due to a
number of inidatives bolstering diversity in the
nursing workforce. Individuals noted thar the
diversity programs funded through grants

from The California Wellness Foundation and The

California Endowment have made a big difference,

but their future remains uncertain.

1) Ensure that communiries of color are
represented on the new Health Benefit
Exchange Board, which will broker coverage
for expanded insurance for the ACA.

15 Stare of California — Health and Human Services Agency.

(2010), “Calilornia Section 1115 Comprehensive Demonstadon

Project Waiver—A Bridge w Reform: A Seetion 1115 Waiver
Proposal.”

2)

3)

4)

5)

6)

8)

Fund interpreter training for programs for
medical assistants at Community Healch
Centers and other pracice sites. Some feel
thar MAs are key staff who have sufficient
language background and have the potential
to become interpreters in the exam rooms.
Reimburse and reward practices for the
extra costs of using interpreting services.
Longer visit times and the increased costs
of interpreration may serve as a disincentive
to rake on non-English speaking patients.
The number of non- and limited-English
speaking parients will increase as a resulr of
health care reform.

Train and urilize more promotords in
health care settings and determine how
promotoras can be further utilized in both
Lartino and non-Latino communities thar
need a bridge to the health care system.
Fund primary education programs:
Disproportionate numbers of Latino and
African American youth drop our of high
school before they even get a chance to
enter health careers programs, so supporting
primary education is important. Support
programs in the high schools like Health
Academies and career and technical
education so that youth connect with the
subject matter early.

Build career ladders: Because the allied
health professions are more diverse,
building career ladders ro move allied health
workers up is an important strategy 1o
diversifying the health care workforce.
Develop better data: Use dara from the
medical board to track race, language,
echnicity, and practice type for physicians.
Implement dara collection and wacking
similar to this in other health professions in
the stare.

Medical schools need o need to invest

in recruiting diverse students and in
requiring cultural competency training of
all students.

) CENTER ..
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10}

11)

Worl wich private sector employers to
encourage investment in training a diverse
worltforce. Make the business case that if
you invest money in this communicy, you
will develop the sort of workforce you need
to do business in this community.

Hold California’s medical schools
responsible for recruiting local
underrepresented students and not just
fulfilling their diversity requirement by
recruiting from abroad.

Further examine the issue of private allied
health training programs. These programs
marker heavily to low-income communities
of color. They offer financial aid with very
high ruition, but for fields that rend to
offer very low wages. They are often the
only health care training institutions in
some communities. Whar are the pros and
cons of these organizations for workforce
diversity?
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