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William H. Stewart, M.D.

The Surgeon General

Public Health Service

Dear Dr. Stewart:

I am transmitting herewith the report "Education for the Allied Health

Professions and Services," prepared at your request by the Allied Health
Professions Educational Subcommittee of the National Advisory Health
Council.

The group has been concerned both with the problems of meeting the
needs for health manpower, particularly for the allied health professions and

services, and the problems of the education of allied health manpower, and

the development of new kinds of workers. We have reviewed the supply and

the needs for personnel in the allied health field, the educational patterns, and

the availability of educational opportunities in various parts of the country.

The Subcommittee has found need for greater attention to the analysis of

duties and qualifications required for the delivery of health care services; the

development of career ladders to reduce the "dead end" jobs in the health
occupations; and the improvement of methods to identify and recruit individ-

uals into the allied health occupations.

We have emphasized the importance of the development of a strengthened

educational structure for the preparation of health personnel, as an essential

to the provision of high quality care to all people. We believe that the Public

Health Service has a great opportunity at this time to assist in the develop-

ment of these programs and urge you to stimulate planning, development, and

implementation of new programs in these areas.

Sincerely yours,

44Aurd°144-
Boisfeuillet Jones
Chairman

April 19, 1967

,,-...,,,,,---.:--.^',' ,,",



Contents

Page
Preface xi

Chapter I. Summary and Recommendations 1

Chapter II. Health Manpower Supply and Needs 3

Trends in Supply 3

Needs for Health Manpower . 5

Summary 9

Chapter III. Education and Training for the
Allied Health Occupations 10

The Allied Health Occupations 10
Educational Programs 13

Discussion 22

Chapter IV.

Bibliography

Appendix A.

Appendix B.

Appendix C.

Appendix D.

The Output of Educational Programs 26
Distribution of Educational Programs 26
Distribution of Graduates 27
Annual Graduates in Relation to Young People. . . 27
Annual Graduates in Relation to Total Population . 34
Annual Graduates in Relation to Hospital Beds. . . 34
Needs for New Programs 35

36

Summary of Aid Available Under Allied Health
Professions Personnel Training Act of 1966 40

Annotated Bibliography of State Reports on
Allied Health Manpower 41

Universities wi'.h Schools of Allied Health
Professions 46

Tables 48

vii



Tables

Table
number Page

1. Supply of health workers, by level of train;ng: 1966 4

2. Persons in the health occupations in relation to the labor force:
1900-75 5

3. Personnel needs in hospitals: 1966 7

4. Personnel needs in extended care facilities: 1966 8

5. Distribution of selected allied health personnel in relation to
population, by geographic division 9

6. Examples of allied health professional and technical occupa-
tions for which education is provided in 4-year colleges, junior
colleges, and technical schools, by level of education and major
orientation 11

7. Educational programs in selected health occupations, by
category of personnel and type of institution: 1965 14

8. Number of educational programs and number of jurisdictions
with programs for selected allied health occupations: 1965 . . . . 26

9. Baccalaureate graduates in relation to young people for selected
allied health professions, by geographic division: 1965 27

10. Graduates at less than baccalaureate level in relation to young
people of programs for selected allied health occupations, by
geographic division: 1965 28

11. Graduates of programs of education for selected health occupa-
tions allied to medicine and relation to hospital beds, by geo-
graphic division: 1965 34

12. Needs for selected allied health personnel in hospitals and ex-
tended care facilities and annual number of graduates 35



Figures

Figure
number

1. Employment in health occupations in relation to major occupa-
tional groups: 1940.65

2. The medical services pyramid

3. Baccalaureate graduates of programs in selected allied health
professions in relation to young people: 1965

4. Graduates at less than baccalaureate level of programs in se-
lected allied health occupations in relation to young people:
1965

Page

6

13

28

29

5. Graduates of programs in selected allied health occupations in
relation to young people in each geographic division: 1965. . . . 29

6. Dental hygiene graduates in relation to young people and loca-
tion of programs: 1965 30

7. Medical record librarian graduates in relation to young people
and location cf programs: 1965 31

8. Occupational therapy graduates in relation to young people:
1964 32

9. Physical therapy graduates in relation to young people: 1964 32

10. Medical technology graduates in relation to young people and
location of programs: 1965 33

11. Radiologic technology graduates in relation to young people
and location of programs: 1965 33

iz



Appendix Tables

Table
number Page

1. Number of baccalaureate programs in selected allied health
professions, by geographic division, State, and program: 1965 . . 48

2. Number of programs at less than baccalaureate level in selected
allied health occupations, by geographic division, State, and
program: 1965 50

3. Number of baccalaureate graduates of programs in selected
allied health professions, by geographic division, State, and
program: 1965 52

4. Number of graduates at less than baccalaureate level of training
in selected allied health occupations, by geographic division,
State, and program: 1965 54

5. Graduates of programs for selected allied health occupations,
by geographic division, State, and program: 1., ,i 56

6. Graduates in relation to population of baccalaureate and less
than baccalaureate level programs for selected allied health
occupations, by geographic division and State: 1965 58

7. Number of additional annual graduates needed to bring each
State up to the level of the highest SW ., by State and level of
program: 1965 66

z



I
i

Preface

Surgeon General William H. Stewart, in his charge to this Subcommittee,
reviewed the general picture of health manpower needs in the United States
and the concerns of the Public Health Service in this area. He discussed the
studies and findings of the Surgeon General's Consultant Group on Medical
Education in 1959, and the resulting Health Professions Educational Assist-
ance Act in 1963, and the findings of the Surgeon General's Consultant Group
on Nursing, and the ensuing Nurse Education Act of 1964. He pointed to
the health manpower problem which should next be facedthat of the allied
health professions and services. He called attention to the lack of a coherent
educational structure for preparation for the health services, to lacks in faculty
and curriculum, and to the need for creative thinking and experimentation
and for a systematic approach to better utilization of health manpower.
He discussed in general terms the legislative proposal, then before the
Congress, to provide assistance to education for the allied health professions
and services.

The Surgeon General then asked the Subcommittee to help him in two
ways: To prepare guidelines to help meet these manpower needs, and to
prepare a document which could be of help to the health professions, to
educational institutions, to public health officials, and others, in the 'dead&
cation of needs, the development of educational programs for the allied health
services, and in suggesting new paths and new opportunities.

The group has followed the development of the legislation which has now
been enacted, and has consulted with the Subcommittee staff and with others
in the development of policy recommendations le "lig to the implementation
of the Allied Health Professions Personnel T. -'r ng Act, P.L. 89-751.

In this document the group, in response to the Surgeon General's request,
reviews the situation with respect to manpower supply and needs, educational
patterns, and availability of educational opportunity, and makes recommenda-
tions for the future.

xi



Chapter I

Summary and Recommendations

There are now major unmet needs for health man-
power. Indeed, the lack of adequate health manpower
is a most serious problem as we aspire to bring the
full potential of modern medicine to all members of
v.ir society.

Needs in medicine, dentistry, and nursing have
received major attention for a number of years, and
fairly well-defined goals for educational progress and
expansion have been established. But with a few
exceptions relatively little attention has been given
to the needs and the educational potential for the
many allied health occupations which are essential
to modern health services.

Today no one or two individuals alone are capable
of acquiring the breadth of knowledge to deliver the
range of potential health services. Many types of
skills must be drawn on to provide comprehensive
health care. The concept of the health team is an
old one, but one more honored in the breach than in
practice. The problems are found both in the avail-
ability of personnel, and the ways in which they are
used. This unfortunate situation in part is the result
of haphazard development of educational programs
for health workers, both professional and technical,
and in part to organizational patterns for the delivery
of health services, which seldom facilitate the pro-
vision of personal, continuous, and comprehensive
care.

This report is concerned with the problems of
meeting needs for health personnel, particularly for

the allied health professions and services. It is con-
cerned primarily with education, while recognizing

closely woven needs with respect to improved utiliza-

tion, to the development of new kinds of workers,

and to the organizational setting in which health

services are provided. But it recognizes the need for
comprehensive planning for the development of edu-
cation for health service, and for strengthened inter-

relationships among these fields.

The "allied" health occupations include a broad
rangeperhaps every group beyond medicine and
dentistry. We speak often of professional and tech-
nical fields, but the terms tend to defy definition. A
professional is presumably educated to develop a
high degree of professional judgment, and insofar
as possible he should use that capability at the level

of diagnosis, planning, supervising, and teaching, as
well as at a specialist level. By the same token, the
professional person should not have his time encum-
bered with repetitive tasks which require less than
his best talents. This is true for the sake of society,
which has many unmet needs which can only be filled
by a highly-prepared person. But it is also true for
the sake of the professional who needs the challenge
of tasks and opportunities that require his special
talents. Thus we need not only more professional
people, but more and new kinds of technicians and
assistants as well.

Our goal of having comprehensive health services
available for all people requires an educational struc-
ture of a magnitude sufficient to supply adequate
numbers of well-prepared personnel, and of an or-
ganizational pattern that promotes the development
of smooth-functioning health teams. Today we have
neither. For the allied health occupations the output
of schools is grossly inadequate. At the same time,
the placement of educational programs is sadly

fragmented.
There is a great opportunity today for the Public

Health Service to assist in the development of educa-
tional capability, and to encourage the development
and demonstration of effective and efficient use of
health manpower. The recent enactment of the Allied
Health Professions Personnel Training Act is already
giving impetus to developments in this area.

Other recent legislation will have an impact on the
training of health manpower. As an integral part of
comprehensive regional medical programs, training

1



programs of continuing education for physicians and
other health occupations may receive assistance under
the Heart Disease, Cancer and Stroke Amendments
of 1965 (P.L. 89-239). Under the Comprehensive
Health Planning and Public Health Services Amend-
ments of 1966 (P.L. 89-749), planning programs
will identify health manpower needs as they relate
to comprehensive health services. Specific pr.:visions
authorize the Surgeon General to make grants to any
public or nonprofit private agency, institution, or other
organization for training projects of two types: (1)
-raining oriented toward the development of improved
o r ore effective comprehensive health planning
throughout the Nation, and (2) training designed
to develop new methods or improve existing methods
of providing health services. In addition, the law
authorizes grants to schools of public health for
provision of comprehensive professional training in
the fields of public health and in the administration
of State or local health programs.

We propose as a quantitative goal the doubling of
the output of educational programs for professional
and technical workers for the allied health services,
with particular attention to achieving a better balance
of opportunity among the geographic regions of the
United States.

To assure the highest quality preparation, we rec-
ommend that the Public Health Service, in coopera-
tion with other governmental and voluntary agencies
and educational institutions, encourage and assist in:

2

1. Further experimentation with the development
of university schools of allied health professions,

2. Further experimentation with the development
of other interdisciplinary health personnel edu-
cational centers,

3. Preparation of teachers both for professional
and technical programs, with formal courses in
educational methods and techniques,

4. Developmental work in interdisciplinary and
core curriculums, looking to the development
of career ladders,

5. Studies of methods of delivery of health serv-
ices with identification of new occupational
needs and support of development of appro-
priate curriculums,

6. Programs to help professional workers develop
methods of making optimum use of technical
and auxiliary personnel,

7. Regional, State, and community-wide planning
for development of educational programs, in-
cluding strengthened liaison between junior and
senior colleges and medical centers,

8. Studies of the roles of certification, licensing,
and accreditation in providing adequate num-
bers, utilization, and quality of health service
personnel, and

9. Recruitment for health careers, on an interdis-
ciplinary basis, including studies in recruitment
methods.

,



Chapter II

Health Manpower Supply and Needs

With the rising capacity of medicine to provide a
satisfying array of services, the lowering of financial
barriers to service, and the growing acceptance of a
public responsibility to assure that all people have
adequate medical service, needs and demands for
medical care continue to outstrip their availability.
Today we find that health manpower is the critical
factor in the provision of health services.

Many people are struggling with approaches to the
measurement of health manpower shortages. But no
one figure can express the total need. And even if it
were possible to envision ideal health services staffing

for a community, a State, or a nation, the continuing
development of new knowledge and techniques, new
patterns of service, and new methods of payment are
constantly changing the needs, both for numbers and
varieties of health workers.

As the opportunities of medical science are growing

and changing, so are the talents and skills of the
people who provide health services. New knowledge
creates the need for new technologies, and with the
development of new bodies of knowledge come new
professions. In their wake arise new divisions of
labor. There are today a great many health occupa-
tions. For some a baccalaureate or graduate education
is a prerequisite to entering the field. Others are in
a state of transitionwith some programs leading to
a baccalaureate degree and others requiring 2 or 3
years of post-high school preparation. Still others
are identified at the technical levelwith 2-year
college programs leading usually to an associate de-
gree. These in turn cannot always be differentiated
in work level of the graduates from some of the
1-year programs of vocational and technical schools.
There are also a number of categories of aides with
short term on-the-job or apprentice training.

Trends in Supply

Some 2.8 million persons were employed in the
health occupations in 1966. The detail is shown in
table 1, grouped insofar as possible by level of train-
ing. These 2.8 million health personnel represent 3.7
percent of the civilian labor force. The rise since the
beginning of this century is shown in table 2.

The rising level of education in the United States
and the fast-developing technology in industry and
agriculture are important among the factors which

make it possible to devote an increasing share of
manpower to health services. It was less than 15
years ago that service workers first outnumbered farm
workers, and that "white collar" workers outnum-
bered "blue collar" workers. Fig. 1 indicates (on a
logarithmic scale) that the rate of increase of workers
in the health occupations has been even greater than
that of all service occupations considered together.

3
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Table 1. Supply of health workers, by le iel of training: 1966

Loyal of training and occupation Number of porsoro

Total 2,786,200

Physician, dentist, and other doctoral level 442,400

Physician (M.D. and D.0.) 297,000
Dentist 95,400
Other 50,000

Nurse (baccalaureate, diploma, and associate degree) 640,000

Other occupations which may have baccalaureate or post-baccalaureate preparation 422,000

Dental hygienist 1 16,000
Medical record librarian 2 12,000
Medical technologist: 40,000
Occupational therapist 6,500
Physical therapist 12,500
Speech pathologist and audiologist 13,000
Radiologic technologist 72,000
Other 250,000

Other 1-3 year post-high school 531,800

Certified laboratory assistant 1,500
Cytotechnologist 3,320
Dental assistant 95,000
Dental laboratory technician 27,000
Inhalation therapist 5,000
Practical nurse . 300,000
Other 100,000

Short training 750,000

1 Some baccalaureate, primarily 2-year programs.
2 Employed in hospitals.
3 ASCP registered (both baccalaureate and less than baccalaureate). Hospitals report 22,000 not ASCP registered employed in 1966.
4 Both baccalaureate and less than baccalaureate.

Source: Bureau of Health Manpower



Table 2. Persons in the health occupations in relation to the civilian
labor force: 1900-75

Year

Experienced civilian labor Feral
Percent in

heakh
occupationsTOW

In health
occepations 2

1900 29,030,000 345,000 1.2

1910 37,291,500 500,000 1.3

1920 42,205,700 650,000 1.5

1930 48,685,600 900,000 1.8

1940 51,742,000 1,090,000 2.1

1950 62,208,000 1,440,000 2.4

1960 69,628,000 2,040,000 3.0

1966 75,770,000 2,786,000' 3.7

1975 89,083,000 3,800,000' 4.3

1For 1900-30, data include civilian gainful workers 10 years old and over; for 1940, data include persons 14 years old and over in

the experienced civilian labor force; for 1950-75, data include persons 16 years of age and over in the civilian labor force.

'Includes those health occupations identifiable from decennial census data.

sEstimated by Bureau of Health Manpower.

Sources References (38) and (51).

Needs for Health Manpower

There is evidence of unmet needs for health services
on every hand. This can be seen in relation to:

1) Population growth and change
2) Differentials in health status in relation to in-

come level

3) Technological changes
4) Studies of professional groups
5) Hospital and nursing home staffing studies

6) State studies
7) Variation among States

Population Growth and Change

The population of the United States stood at 195
million in 1965. It will reach an estimated 224 mil-
lion by 1975, and by 1980 it may reach 243 million.
This is an average increase of 3.8 million people a
year. The number of people aged 65 and over is
expected to rise from the present 18 million to 21
million by 1975, and to 23 million by 1980.

Differentials in Health Status in
Relation to Income Level

The findings of the National Health Survey pro-
vide ample evidence of the relationship between low
income and poor health (26). Measuring the impact
of illness by the number of days on which people
missed work, school or otherwise had to reduce their
usual activities, the National Health Survey found
that those in families with annual incomes below
$2,000 had more than twice as many days of restricted
activity as those in families with incomes over $7,000

(64).

Technological Changes

The National Commission on Technology, Automa-
tion, and Economic Progress has stated that new tech-
nological developments have brought substantial
needs for more health manpower, with better prepa-
ration (31). The Commission points out:
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"The tasks that lie ahead include not only imple-
mentation of the programs recently passed, but a
broader effort to achieve the following goals: (1)
fuller access to diagnostic and patient care facilities
by all groups in the population; (2) broader and
bolder use of the computer and other new health tech-
nologies; (3) increased spread and use of health sta-
tistics, information, and indexes; and (4) new pro-
grams for training health manpower.

"One major barrier to achieving more adequate
health care is that there are not enough physicians and
other health care personnel. ..The gap between the
technological potential and our ability to apply it ef-
fectively is partly due to the lack of a significant im-
provement in the proportion of physicians to popula-
tion. We have also not developed the proper
manpower training programs for the new technologies.
We continued to hold on to our traditional and basic
training programs in the various health and medical
fields without analyzing the new technologies avail-
able and the real possibility of training new categories
of manpower who can perform many of the functions
now carried out by highly skilled and scarce profes-
sional personnel.

"One solution lies in restructuring our training pro-
grams in accordance with current scientific and tech-
nological developments. The only solution, in the
long run, is an increase in the number of trained med-
ical personnel, physicians, nurses, and medical techni-
cians in all categories."

Studies of Professional Groups

A number of studies have dealt with present and
future needs for physicians, dentists, and nurses.
Among these are the 1959 report of the Surgeon Gen-
eral's Consultant Group on Medical Education (46),
the 1961 report of the Commission on the Survey of
Dentistry in the United States (14) , and the 1963
report of the Surgeon General's Consultant Group
on Nursing (47). These saw needs far beyond the ca-
pacity of the Nation's schools of medicine, dentistry,
and nursing. Testimony presented before the House
Interstate and Foreign Commerce Committee (52)
and the Senate Labor and Public Welfare Committee,
in support of the Allied Health Professions Personnel
Training Act, showed parallel situations in medical
record library science, dental hygiene, medical tech-
nology, occupational therapy, physical therapy, radi-
ologic technology, and other allied fields.
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Fig. 1. Employment in health occupations in
relation to major occupational groups: 1940-65
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Hospital and Nursing Home Staffing
Studies

Hospitals.Almost two-thirds of all health per-
sonnel are employed by hospitals. A study of the staff-
ing needs of these institutions, just completed by the
Public Health Service and American Hospital Asso-
ciation, indicates that hospitals see a need for 257,000
adlitional health personnel, if staffing needs for op-
timum care are to be met (table 3). In total, the staff
required to give optimum care would be 20 percent
higher than present staff levels.

The greatest needs, at the professional level, apart
from nursing, are for radiologic technologists, dieti-
tians, occupational therapists, physical therapists, med-
ical records personnel, and social workers.

For technical personnel, greatest needs are seen for
laboratory assistants, inhalation therapy technicians,
and surgical technicians.

These reports from hospitals, of course, repre-
sent present patterns of service. The gross dispari-
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Table 3. Personnel needs in hospitals: 1966

Category of personnel Present staff
Additional needed to
give optimum care

Total professional and technical 1,332 100 257,200

Nursing service:
Nurse-RN 361,000 79,500
Licensed practical nurse 150,600 41,400
Surgical technician 17,600 3,900
Aide, orderly (except in psychiatric hospitals) 374,400 51,300
Aide, orderly in psychiatric hospitals 117,600 18,500

Diagnostic services:
Medical technologist 54,500 9,200

Laboratory assistant 14,600 2,500
Cytotechnologist 1,600 500

Histologic technician 3,900 700

Electrocardiograph technician 5,900 800

Therapeutic services:
Occupational therapist 4,100 2,300

Occupational therapy assistant 3,800 1,200

Physical therapist 8,500 2,900

Physical therapy assistant 5,200 1,100

Social worker 10,700 5,100

Social work assistant 1,500 500

Recreation therapist 3,800 1,600

Inhalation therapist 5,600 2,200

Speech pathologist and audiologist 1,200 500

Radiology:
Radio logic technologist 24,000 3,900

X-ray assistant 6,000 900

Pharmacy:
Pharmacist 9,400 1,900

Pharmacy assistant 5,600 900

Medical records:
Medical record librarian 6,300 1,800

Medical record technician 10,100 1,800

Dietary:
Dietitian 12,700 3,500

Food service manager 5,400 800

All other professional and technical 106,500 16,000

Source:. Estimates for 7,000 A.H.A. registered hospitals based on 5,300 returns in P.H.S.- A.H.A. survey.

ties between supply and demand in many fields point
not only to training needs, but also to the need for the
development of new patterns of manpower utiliza-
tion.

Nursing homes and other extended care facilities.-
A parallel study of the staffing and staffing require-

ments of extended care facilities is being conducted
by the Nursing Division of the Public Health Service.
Preliminary analysis of a small sample of returns in-
dicates that extended care facilities would need some

32,000 additional professional, technical, and auxiliary

workers to meet optimum care needs (table 4). This
represents an increase of 12 percent over present pro-

fessional and technical staff.

Greatest needs reported, in addition to nursing per-
sonnel, are for physical therapists, dietitians, occupa-
tional therapists, and recreational therapists. Nurs-

ing homes, like hospitals, put first emphasis on
strengthening professional and supervisory staffs.

7



State Studies

In the past 4 years studies of health manpower
needs have been made in no less than 25 States. Some
of these studies have been concerned with needs in
one profession; some cover the whole range of health
services. These studies have been made by medical and
nursing societies, hospital associations, health careers
councils, departments of health, commissions on edu-
cation, mental health agencies, and employmeii.:. se-
curity commissions. They all indicate severe shortages
of trained personnel. For example, the report of a
joint committee representing the University System of
Georgia,the Georgia State Department of Education,
and the Georgia Department of Public Health
showed: Of 11 occupations surveyed, the need by
1970 was estimated at 21,329three times the num-
ber that could be educated under present conditions.
Appendix B contains summaries oi! these reports.

Variation Among States

Disparities among the States in the supply of health
manpower are very substantial. The ratio of health
personnel to population in the Northeast is more than
50 percent higher than the South. These differences
are found with respect to all categories of health per-

sonnel.

Three examples will show the differences with re-
spect to allied health personnel. There are 27 regis-
tered medical technologists per 100,000 persons in
the West North Central States, but only 13 per 100,-
000 in the Middle Atlantic States. The distribution of
registered occupati-nal therapists varies from 6 per
100,000 in the Pacific States to 1 per 100,000 in the
East South Central States. For physical therapists the
range is from 9 per 100,000 in New England to 2 in
the East South Central States (table 5).

Table 4. Personnel needs in extended care facilities: 1966

Category of personnel Present staff
Additional needed to
give optimum care

Total professional and technical 275,000 31,900

Nursing service:
NurseR.N. 31,000 6,000
Licensed practical nurse 33,600 9,400
Aide, orderly, attendant 177,400 10,700

Therapeutic services:
Occupational therapist 1,600 800
Occupational therapy assistant 1,300 300
Physical therapist 2,000 1,200
Physical therapy assistant 900 300
Social worker 1,200 500
Recreation therapist 2,600 900
Speech pathologist and audiologist 300 400

Medical records:
Medical record librarian 300 100
Medical record technician 800 100

Dietary:
Dietitian 4,600 900

All other professional and technical 17,400 300

Source: Estimates for all known nursing homes based on 499 returns in PHS survey.
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Table 5. Distribution of selected allied health personnel in relation
to population, by geographic division

Geographic division I

ASCP
Registered

medical
technologists

AOTA
Registered

occupational
therapists

1965

Members of
American
Physical
Therapy

Assedatien
11165

United States

New England
Middle Atlantic
South Atlantic
East South Central
West South Central
East North Central
West North Central
Mountain
Pacific

Rate per 100,000 persons

19.2 3.7 5.2

15.7
12.6
15.8
19.7
22.2
22.1
26.7
24.5
21.3

5.0
3.7
2.5

.9
1.7
4.3
4.3
3.7
6.2

9.0
5.1
4.3
2.3
3.6
4.8
4.7
6.3
8.4

Source: Computed from data in reference (57).

Summary

Needs for health services are great, demands are in-
creasing, and the shortage of health manpower is a
critical factor in our ability to meet health service
needs.

There are 2.8 million persons in health occupations
today. This number will probably increase to 3.8 mil-
lion persons by 1975. The expected increase in popu-
lation, especially in the older years, will require ever
increasing numbers of health personnel to provide ad-
equate health services.

An indication of the magnitude of the present

shortage of health personnel can be obtained from re-
cent surveys of hospitals and nursing homes. The re-
turns show over 300,000 additional health workers
are needed to provide optimum patient care.

Specific indications of needs are found in studies
made in a number of States. Testimony in support of
the Allied Health Professions Personnel Training Act
of 1966 showed the existence of shortages of medi-
cal record librarians, dental hygienists, medical tech-
nologists, occupational therapists, physical therapists,
and radiologic technologists.
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Chapter III

Education and Training for the Allied Health Occupations

The Allied Health Occupations

The development of a systematic description of the
allied health occupations presents several difficulties.

The first is that of language. What is a health pro-
fession? For some purposes it can be defined as one
for which preparation is at least at the baccalaureate
levela point at which there is presumably some mas-
tery of both the theoretical and technical aspects of the
body of knowledge of a professional area, and at
which the student has gained a broad general educa-
tion in the humanities and social sciences as well as
preparation in the biomedical sciences. But for some
fields the professional organization and licensing laws
give equal recognition to 2- or 3- or 4-year post-high
school preparation, so the above definition is a hard
one to stick to.

For some fields the word "technologist" is used to
mean a person with baccalaureate level preparation,
and "technician" 1- or 2-year preparation. There
might be a philologic basis for this, in the sense that
"technologia" means "systematic treatment" or "a
practical art, utilizing scientific knowledge, as medi-
cine" while "technician" one "versed or skilled in
the technical details of a subject'; or "skilled in a
practical way." There are exceptions to this usage,
and at the present time, a lack of general agreement
as to the educational qualifications and responsibilities
which differentiate between technologists and tech-
nicians.

In similar fashion the word "therapist" may de-
note a wide range of educational levels. A physical
therapist has a baccalaureate degree; an inhalation
therapist often receives 1 year of technical prepara-
tion. "Assistant" is another word which in some fields
means 1 or 2 years of post-high school preparation, in
others a baccalaureate degree.

A second difficulty is that for many of the occupa-
tions related to the provision of health services, the
educational patterns are undergoing substantial
change both in length and in locus of training. Great-

10

est attention has been given to changes in nursing ed-
ucation, and to substantial growth of educational re-
sponsibility in both senior and junior colleges but
with growing appreciation of the essential and com-
plementary roles of educational and clinical facility.
Parallel educational changes are found in most of the
allied health fields.

While there is no single way of grouping the allied
health occupations to sharply differentiate educational
requirements, there is a similar problem in identifying
work areas. To make a beginning, however, in the fol-
lowing table 6 the major health service occupations are
grouped by educational level and by the most typical
work area.

A description of the functions of each of these
types of workers is beyond the scope of this report.
Detailed information can be found in the Health Ca-
reers Guidebook published by the Department of
Labor in 1965 (60).

N-Yil Types If Health Workers

Experimentation and development of educational
programs for new types of health workers is essen-
tial to the improvement of health care. Programs are
now being developed to train health workers to per-
form a variety of duties which are supportive of and
complementary to existing health occupations. It is
important that some of these training programs and
occupations be oriented toward training individuals in
"dead end jobs" who have had previous training or
experience but are blocked in their development.
These programs should allow individuals to improve
their career opportunities and to permit them to
assume additional responsibilities.

Some of the new curriculums are focused toward
training of individuals to be assistants to physicians,
dentists, and optometrists. For some the training is
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fairly short and for some it requires a college degrt,
plus 1 or 2 years special education after college.

The following experimental and developing pro-
grams are illustrative:

(a) The "pediatric nurse practitioner" is being
trained to assume an expanded role in child health.
In one of these programs nurses with the regular
nursing bachelor of science degree receive four months
of intensive training at a medical center, followed by
twenty months of field experience (63) which pre-
pares them to furnish comprehensive well child care
to children of all ages, to identify and appraise acute
and chronic conditions and refer them to other facili-
ties as indicated, and to evaluate and temporarily
manage emergency situations until medical assistance
is available. Similarly trained nurses are also joining
the offices of private pediatricians to act as the doctor's
associate.

(b) A 2-year program for ex-medical corpsmen
or others with comparable experience in the health
field. The broad objective is to develop highly skilled,
career-oriented assistants for physicians, who will
assume responsibility for repetitive and technical tasks
classically performed by physicians. They will extend
the eyes, ears and arms of the doctor and allow him to
serve more people. (28)

(c) Training of men as "medical emergency
technicians" and ambulance technicians is conducted
at a few universities. Since physicians no longer ride
ambulances, there is a need for well-trained ambu-
lance attendants to direct emergency operations and to
render emergency are on the scene and en route to
the hospital (22). New York State has recently en-
acted legislation requiring training for ambulance
technicians.

(d) Dentist's assistants. Experiments in the train-
ing and use of dental auxiliaries with expanded func-
tions have been conducted by the Divisions of Dental
Health and of Indian Health of the Public Health
Service. In evaluating the work performed by these
auxiliary workers, no significant difference has been
found in the quality of fillings placed by the dentist
or by the auxiliary, in cavities first prepared by the
dentist.

12

In New Zealand, dental nurses with expanded func-
tions which include filling teeth, have functioned
effectively in the school dental health program, aftet
2 years of training. They carry out a very clearly de-
fined and limited range of dental operations on pre-
school and primary school children, including teach-
ing them good oral hygiene habits, under dental
supervision (18).

(e) A program for the training of-1nental health
aides is being conducted in the New York area in a
hospital affiliate of a medical school. The hospital, as
part of its mental health service unit established four
neighborhood service centers to be staffed by workers
representative of the local community. These workers
were specifically selected and trained by the hospital
staff to be mental health aides. They are first prepared
for the roles of interviewer and expeditor, then trained
on-the-job to acquire more knowledge about the
agencies and the resources that can be suggested to the
neighborhood people to assist them in handling their
day-to-day living problems. These mental health aides
can provide and expedite service for large numbers of
disadvantaged persons, and increase the understanding
of the professionals of problems in the local com-
munity (42).

(f) Obstetrician's assistant with much of the
training of a nurse-midwife.

(g) Surgical assistants trained to assist in the op-
erating room as "scrub" assistants. (34, 33) .

Directly related to the problem of developing new
occupations is that of properly utilizing trained people
whose training is outside the generally accepted and
established academic patterns. Methods must be de-
vised to provide these individuals with additional
training to permit them to meet the educational and
licensure requirements of their occupation. Every year
more than 10,000 corpsmen and other health techni-
cians are released from the armed services. These men
have been trained and have functioned effectively in
many areas, including medical, dental, optical, operat-
ing room, physical therapy, radiology, and others.
But there have been no mechanisms for finding these
men, attracting them to civilian medical services, and
utilizing their valuable skills.



Educt.tional Programs'

The balance among educational levels in the
health service occupations is a remarkable one. Of the
2.5 million workers in the health occupations, the
greatest numbers are prepared at the doctoral level,
and at the 1. and 3-year post-high level. (Fig. 2.)

Fig. 2. The medical services pyramid
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This distribution of career opportunities shows lit-
tle relation to the general education aspirations
of young people todaymost generally stated in
terms of completion of junior college, senior college,
or ir aduate work. In 1965, over 45 percent of all
persons 18-21 years of age were enrolled in institu-
tions of higher education. Fig. 2 suggests strongly
the need for changes in the educational structure for
the health occupations to bring it into the main stream
of educational patterns.

Preparation for the allied health occupations is
offered in educational institutions at every level from
university to vocational high school, in hospitals, lab-
oratories, and independent schools.

Within the university settings are concentrated the
post-baccalaureate and baccalaureate degree programs.
Almost all of the schools of medicine, dentistry, veteri-
nary medicine, and pharmacy are located within uni-
versities; although a few are independent schools.

1Mudi of the material on the curriculum and organization
of courses in the allied health programs is taken fron=
*mains and on-site visits to schools by staff and
of the Subcommitme.

Curriculums for physical therapy, occupational ther-
apy, and social work are usually organized in univer-
sity settings, with clinical training provided in an
affiliated teaching hospital. Preparation of medical
technologists is increasingly provided in a university
or college setting, but there are many small independ-
ent hospital schools. The majority of the nursing
programs are in hospital schools, but the numbers in
universities and junior colleges are increasing rapidly.
Two-year radiologic technology programs are found
primarily in hospitals but are increasingly being found
in university settings. Dental hygiene programs may be
placed within dental schools, but are also being estab-
lished in junior colleges. Graduate schools prepare for
a number of health-related specialties. Newly emerg-
ing schools of allied health professions are experiment-
ing with bringing the preparation for health service
occupations into a closer educational relationship, as
are junior colleges, and other technical and vocational
schools.

To indicate this range, table 7 shows the number
of educational programs for selected health occupa-
tions, by type of institution in which the program is
offered.

There are no neat patterns or structured guidelines
for the organizational placement of educational pro-
grams in academic settings. While a few schools have
educational structures which recognize and encourage
inter-relationships among health workers, a significant
number of schools are now struggling with the prob-
lem of moving from isolated curriculums toward
comprehensive programming, and there are many
small independent schools preparing workers for a
single field. Programs vary considerably in the close-
ness of the relationship between educational institu-
tions and hospitals.

The patterns of educational placement and organi-
zation for health occupations can be grouped:

1) Schools of the allied health professions
2) Other organizational placements in universi-

ties with medical and dental schools
3) Programs in other universities and colleges
4) Technical and vocational schools

(a) Junior colleges
(b) Other technical and vocational schools

5) Hospitals
,

6) Military training programs
7) Proprietary sdleob
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Schools of the Allied Health Professions

A promising approach to education for the health
professions at the baccalaureate and graduate level
today is the grouping of a number of he:11th curricu-
lums in a college or school within a university medi-
cal center. In this approach the individual curriculums
gain status and strength. The programs which are in-
herently related are placed in an environment where
constant interaction is possible. With the combining
of several programs in a college or central unit, du-
plications in such areas as administration, faculty, and
facilities can be minimized. More importantly, indi-
viduals who will later work together in the medical
scene are prepared together. Communication with
other health professionals, a critical factor in the pro-
vision of health services, is learned during their edu-
cational experience.

Nine universities with medical centers have or are
developing formal structures for interdisciplinary
programs in preparation for the allied health pro-
fessions:2

Loma Linda University Loma Linda, California
University of Califor-

nia, San Francisco
Medical Center

University of Florida
Indiana University
St. Louis University
State University of

New York at Buffalo
Ohio State University
University of

Pennsylvania

San Francisco, California
Gainesville, Florida
Indianapolis, Indiana
St. Louis, Missouri

Buffalo, New York
Columbus, Ohio

Philadelphia, Pennsylvania
Temple University Philadelphia, Pennsylvania

A tenth school, Northeastern University, has a divi-
sion of allied medical sciences, which while not part
of a medical center, is closely affiliated with the
hospitals, medical and dental schools, and clinics in
the Boston area. Other universities are actively explor-
ing or studying such program development. The fol-
lowing discussion is based on the programs of these
10 universities.

2 Since the preparation of this report, other universities
have or are developing schools of allied health professions.
Some of these are: University of Alabama, Birmingham,
Alabama; University of Illinois, Chicago, Illinois; University
of Kentucky, Lexington, Kentucky; Boston University (Sar-
gent College), Boston, Massachusetts; State University of
New York Downstate Medical Center, Brooklyn, New York;
Jefferson Medical College, Philadelphia, Pennsylvania; Medi-
cal College of South Carolina, Charleston, South Carolina.

Organization.These schools with formally struc-
tured curriculums in the field of allied health are pri-
marily administered and budgeted in one of two
ways: they are either independent schools in a medi-
cal center, equal to the school of medicine or nursing,
or they are administered by the school of medicine as
a department within the school. The programs at
Loma Linda University, University of Florida, St.
Louis University, the University of Pennsylvania, the
State University of New York at Buffalo, and Temple
University are administered as separate schools in an
academic medical center. The programs at Ohio State
University and Indiana University are administered as
departments within the school of medicine.

There is considerable variation in the organization
and grouping of health professions education in these
universities. In some the programs are tightly organ-
ized and administered in a single organizational unit.
In other universities the health programs are located
in one or more departments and are coordinated
through a dean or vice president for health affairs. In
still others, some of the allied health programs are
located in a school of allied health professions and
some in the dental school, the school of arts and
sciences, or university hospital center, with little coor-
dination. In each case, however, there is some univer-
sity organization to provide program quality and
flexibility.

An example of a tightly-knit organization is the
College of Health Related Professions at the Univer-
sity of Florida, which includes programs in medical
technology, physical therapy, occupational therapy, re-
habilitation counseling, health and hospital adminis-
tration, clinical psychology, communicative disorders,
and a Rehabilitation Research Institute. An example
of a university which has some health programs in
the School of Allied Medical Professions and in other
parts of the university is the University of Pennsyl-
vania. In the School of Allied Medical Professions
baccalaureate degrees are awarded by the divisions of
medical technology, occupational therapy, and physi-
cal therapy. In addition there are health curriculums
offered by five other units of the university: the Dental
School (dental hygiene program), the School of Social
Work (medical social work program), Graduate
School of Arts and Sciences (clinical psychology and
biomedical electronic engineering), the University
Hospital (inhalation therapy, radiologic technology,
medical technology) and the Graduate Hospital (his-
tologic technology, medical records science and radio-
logic technology).
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Northeastern University offers programs leading to
a baccalaureate degree and organized on the coopera-
tive plan of education in which students alternate
periods of academic study on campus with periods of
paid employment in jobs related to their professional
objectives. These programs are medical technology
(College of Liberal Arts and Lincoln college),
speech and hearing therapy (College of Education),
physical therapy (Boston Bouve College), pharmacy
(College of Pharmacy), and nursing (College of
Nursing).

There are nursing programs or colleges of nursing
in all of the 10 universities listed above. However,
in only two of them are the schools for nursing
organizationally related to the allied health programs.
St. Louis University has a combined School of Nurs-
ing and Health Services. During the first 2 years the
students in the school attend combined classes in lib-
eral arts, anatomy, physiology, psychology, and med-
ical ethics. At Temple University, nursing is one of
the programs in the College of Allied Health Sciences.
In other universities, the nursing program is in a
separate school or college of nursing, which may be in
the university health center. At Loma Linda Univer-
sity, the students in nursing and some of the allied
health professions combine classwork in physiology,
bacteriology, pathology, and introduction to medicine.
Other course work, such as psychology, counseling,
anthropology, and history is also open to other stu-
dents.

Eight of the ten universities have programs in dental
hygiene. Each is administratively related to the dental
school. Two dental hygiene programs are of particular
interest. The first, at Loma Linda University, combines
classes in microbiology and pathology for dental hy-
giene and nursing students. The second, at Northeast-
ern University, has flexibility in the educational pat-
tern. Students can earn either an associate of science
degree or a baccalaureate degree in denial hygiene.
Graduates of the associate degree program may trans-
fer their credits to complete the requirements for a
bachelor of science degree by part-time study. North-
eastern University is affiliated with Forsyth School for
Dental Hygienists. Students take their studies at North-
eastern and earn an associate degree from its University
College, at the same time they earn a certificate in
dental hygiene from Forsyth. Graduates of this pro-
gram may also complete the requirements for a bache-
lor of science degree by part-time study in the sciences.

Baccalaureate level programs. Curriculums offered
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at the baccalaureate level in some of these 10 univer-
sities are: medical technology, occupational therapy,
physical therapy, medical record library science, dental
hygiene, radiologic technology, medical dietetics, and
medical illustration. In addition to 4 years of academic
study some of the programs require clinical training in
the year following the awarding of the baccalaureate
degree. These curriculums usually include 2 years of
study in the liberal arts and sciences prior to specializa-
tion in a health profession. During the first 2 years
very few courses are offered specifically for students in
the allied health professions. The ones which are
offered are generally introductory courses to the health
occupations or basic sciences.

During the last 2 years of baccalaureate degree pro-
grams, most of the schools include in the curriculum
subjects which are common to; and are required for,
all students in health related occupations. The back-
ground courses typically include medical terminology,
medical ethics, medical records and administration,
anatomy, physiology, pathology, and psychology. Some
of these courses are combined for only one or two of
the occupations. Usually the combined courses are for
those occupations in which the course content provides
background information and supportive skills rather
than specialized skills. Courses providing specialized
training related only to one of the occupations are
taught in dasses specifically directed to the needs of
that occupation.

Examples of specialized courses and classes which
have been combined in some of the schools of allied
health professions are:

Pathology and microbiologyclasses combined for
students of physical therapy, occupational therapy,
medical records administration, dental hygiene, and
nursing.

Physiology and anatomy--dasses combined for
students of occupational therapy, physical therapy,
medical records administration, and medical technol-
ogy.

The occupational therapy and physical therapy pro-
grams share the greatest number of combined courses.
These may include anatomy, physiology, applied neu-
roanatomy, kinesiology, psychology, child develop-
ment, and a survey of the field of emotional and
physical rehabilitation.

The combined clinical experience, planned in such
a way as to insure that students are prepared to work
as part of a medical team is an essential part of the
program in schools of allied health professions. Some



schools offer courses on medical and surgical disorders,
with discussions on a variety of medical problems, and
particular emphasis on the role of each of the health
related occupations in the diagnosis and treatment of
the disorder. One of the schools requires, for all stu-
dents enrolled in the allied health programs, attend-
ance at a series of lectures and clinical presentations
by the hospital and teaching staff on dietetics, geriat-
rics, obstetrics, gynecology, urology, otolaryngology,
dermatology, ophthalmology, speech therapy, sight
and hearing, rehabilitation counseling, and public
health education. These lectures emphasize the coor-
dinated role for each of the health professionals in-
cluding the role of the rehabilitation counselor, the
clinical psychologist, and the medical social worker.

Certificate programs.Certificate programs are pro-
grams providing the clinical and academic background
which lead to certification by professional associations.
These programs may or may not carry academic credit
toward a degree. They are usually 2 years or less in
length and are located in the university hospital or
medical school but not sponsored by the school of
allied health professions. Four of the universities with
schools of allied health professions offer certificate
programs. Examples are: radiologic technology (Loma
Linda University, University of Pennsylvania, Ohio
State University, and Indiana University), cytotechnol-
ogy (Ohio State University), laboratory technology
(University of Pennsylvania), inhalation therapy (In-
diana University), and orthoptics and nurse anesthesia
(Ohio State University).

The University of Pennsylvania also offers a post-
graduate certificate program in occupational therapy
and physical therapy. All students in this program
have a baccalaureate degree from an accredited college
and the required prerequisites in natural and social
sciences.

There is a unique program combining certificate and
associate degree programs in health related fields at
Northeastern University. Noncredit certificate pro-
grams are offered in radiologic technique (2 years),
medical laboratory assisting (15 months), dental as-
sisting (3-month course in cooperation with Tufts
Dental School), and an institute for nursing home
administration (a series of programs of 1 week dura-
tion each on various aspects of nursing home man-
agement). At Northeastern University, students who
complete the coursework for an associate degree
through part-time or evening study (at Lincoln Col-
lege) can apply their credits toward the bachelor of

science degree at the University College. Associate in
science degrees are offered in biomedical engineering
technology and cht.nical-biological technology.

Graduate programs.Most of the universities with
schools of allied health professions offer graduate
degrees in health related occupations. Examples of
curriculums are clinical psychology, medical social
work, speech pathology and audiology, dietetics, and
hospital administration. These programs are typically
located outside of the school of allied health profes-
sions. In many instances the course work is conducted
in more than one department and also requires a
period of clinical training in a hospital or medical
center.

The graduate programs in clinical psychology,
speech pathology, and.audiology are either offered in
the graduate schools of liberal arts and sciences or in
the schools of education. Bioengineering programs are
either located in or coordinated with the department
of engineering. The medical social work programs are
located in the schools of social work with clinical ex-
perience in hospitals. The hospital administration pro-
grams are usually conducted in cooperation with the
school of business administration.

Of the nine universities with schools of allied
health professions, only one offers graduate courses in
its school of allied health. The College of Health
Related Professions at the University of Florida offers
courses leading to a master's degree in rehabilitation
counseling, and in a joint arrangement with the Col-
lege of Business Administration a master's degree
in health and hospital administration. The Depart-
ment of Psychology in the College of Arts and
Sciences has "sub-contracted" all specialized courses
and the internship and practicum in clinical psychology
to the Department of Clinical Psychology in the Col-
lege of Health Related Professions. This College pro-
vides specialized courses and clinical affiliation for the
programs of the Department of Speech in the College
of Arts and Sciences (27).

St. Louis University offers graduate programs in
five health related occupations: medical social work,
dietetics, clinical psychology, speech pathology, and
hospital administration. All of these programs include
clinical training in a hospital or medical environment.

The University of Pennsylvania offers graduate pro-
grams in three health related occupations: medical
social work, bioengineering, and clinical psychology.
All of these programs include training in a medical
environment.
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Ohio State University offers graduate degrees in
bioengineering, dietetics, and clinical psychology. The
State University of New York at Buffalo offers grad-
uate degrees in rehabilitation counseling, medical
social work, clinical psychology, and speech pathology.
The programs responsible for the training of health
professionals outside the School of Health Related
Professions are closely associated and integrated with
this program through a clinical council, with represen-
tatives from all of the health fields sharing representa-
tion on this body.

Temple University currently offers a master's degree
in medical technology through its Graduate School.
Additional graduate work in the areas of nursing,
occupational therapi, physical therapy, and medical
records is planned. Indiana University offers dietetics,
and has other programs in process of formation within
the Graduate School of Education.

Discussion.The vital element in the organization
of these allied health programs is their location in an
environment which can foster interaction and com-
munication between the students and the staff in
health related occupations.

Combining of general background courses for one
or more of the health occupations has the advantage
of utilizing the faculty and facilities more effectively.
In addition, such combinations allow students more
time and exposure before making a decision to con-
centrate in a specific health occupation. They also
provide students with a better perspective of each of
the specific health fields and the interaction of them
in direct patient care. An outline of the components
of a course in "basic health technology" appeared in
a recent article by Robert E. Kinsinger (22a). He
suggested that a course content be developed which
would enable students to become: (1) oriented toward
health service resources, (2) gain experience with
medical team relationships, (3) become acquainted
with legal and ethical responsibilities relating to health
services, (4) gain knowledge of pathophysiology and
pathopsychology, (5) learn about the diagnostic and
therapeutic techniques relating to health care, and (6)
develop the necessary skills in maintaining an environ-
ment which is conducive to the welfare of patients,
such as record keeping, principles of asepsis, steriliza-
tion, disinfection, and antisepsis.

In addition to the combined curriculums and clinical
experience, there are values in providing student facili-
ties, such as lounges and dining rooms, which will
foster and continue the communication between stu-
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dents. Such informal settings facilitate interaction
among students and reinforce classroom relationships.

Each university must develop its own program with
an organizational pattern which will maximize its
strengths of faculty, facilities, and curriculum. Combi-
nations of curriculum, faculty, and organization which
will provide the most flexibility for initiating curricu-
lum changes and the best clinical experience must be
responsive to varying needs and opportunities.

Other Organizational Placements in
Universities with Medical and Dental
Schools

In addition to the universities with schools of
allied health professions, some 50 other universities
with medical and dental schools offer three or more
programs of education for the allied health profes-
sions.

The fields most commonly offered, either in the
medical school, the school of liberal arts, or inde-
pendent schools, include medical technology, physi-
cal therapy, occupational therapy, and radiologic tech-
nology. Only a few of these institutions include pro-
grams in medical record librarianship. The dental
hygiene and dental laboratory technician training pro-
grams are administered by or affiliated with the schools
of dentistry.

While the majority of the programs are located in
the medical school or the college of liberal arts, many
of these universities have substantial programs for
health services in other departments and independent
schools of the university. Important examples are pro-
grams of speech therapy in schools of education;
dietetics in departments of home economics; and
schools of nursing, pharmacy, podiatry, and optome-
try. These schools often train technicians in supportive
roles for their profession.

University centers with medical schools and grad-
uate c:,,:!rfinents in the sciences, engineering, and
psychoke v '.re able to offer a combination of courses
leading to advanced degrees in fields directly related
to health occupations. Some are bioengineering (col-
lege of engineering and medical school physiology
department), biostatistics (department of mathematics
and medical school), radiobiology (department of
physics, medical school department of radiological
science), and clinical psychology (psychology depart-
ment and medical school psychiatry department).



Programs in Other Universities and
Colleges

Close to 600 other universities and colleges offer
specialization in one or more of the allied health oc-
cupations at the baccalaureate and graduate level.
These programs are designed to permit students to
combine curriculums for preparation in the allied
health professions, liberal arts, and basic sciences.
Approximately 60 of the schools offer programs in
three or more of the allied health fields. The greatest
number of programs is in medical technology (476
programs). The next largest groupings are baccalaure-
ate degree nursing (166 programs) and speech therapy
(109 programs). Smaller numbers of programs are
offered in radiologic technology, medical record li-
brary science, social work, occupational therapy, and
physical therapy. (See table 7.) Of the 476 schools
offering medical technology programs, 279 have no
other programs in the health field, while 189 offer at
least one other health curriculum.

These programs generally follow the educational
patterns prescribed in the minimum training essentials
established by the Council on Medical Education of
the American Medical Association. The programs
typically follow one of two patternsthe baccalau-
reate degree program and the post-baccalaureate cer-
tificate program. The baccalaureate program permits
students to complete 2 to 3 years of undergraduate
education in liberal arts and sciences and then special-
ize in a health field in the last 1 or 2 years. Depending
upon the course of study, the clinical experience re-
quirement may be fulfilled either prior to or just fol-
lowing the baccalaureate degree.

The second type of program is the post-
baccalaureate certificate program. Students with bac-
calaureate degrees and acceptable college prerequisites
are given advanced standing in allied health pro-
grams. The academic course of study usually lasts for
a year; the length of the program may vary with the
background of the individual student. The required
clinical training follows the didactic training.

In medical technology programs, the minimum ed-
ucational requirements for a baccalaureate degree are
3 years of college plus 12 months of specialized train-
ing in a hospital school of medical technology. The
colleges give students 1 year of academic credit for
the 12 months of study.

In the occupational therapy and physical therapy
programs, the usual pattern is for students to complete

a 4-year baccalaureate program, and then fulfill their
clinical training requirements. Some colleges also
offer a shorter post-baccalaureate certificate program in
occupational therapy and physical therapy for quali-
fied college graduates. The required clinical experi-
ence for certification is 6 months for occupational
therapy and 4 months for physical therapy. The mas-
ter's degree programs for physical therapy are offered
at the present time only in universities with medical
schools.

Although the training for the radiologic technology
program is usually 24 months, a few of the programs
extend over a 4-year period and lead to a bachelor of
science degree.

Some of the colleges offer experimental or unusual
educational programs in the allied health fields. One
school offers a special program of 3 years of profes-
sional work in occupational therapy leading to a cer-
tificate in occupational therapy rather than a college
degree. This program is designed for individuals who
might not qualify for admission to a baccalaureate
degree program. Another college permits college
graduates with appropriate backgrounds to be admit-
ted to the final hospital year of its undergraduate
programs in orthoptics and medical technology. These
graduates are awarded a diploma in one of these
fields.

Technical and Vocational Schools

Vocational schools have given considerable atten-
tion to the health services for many years. As early as
1950 vocational schools were preparing some 5,000
practical nurses annually. Today these schools prepare
students for more than a dozen health occupations. In
recent years technical and vocational programs have
developed into several patterns and levels. Most im-
portant, with respect to education for the health occu-
pations, are the technical or vocational schools which
emphasize 1-year post-high school programs, and the
junior or community colleges which emphasize 2-
year programs. But the programs of the two types of
institutions are by no means mutually exclusive.

In the past most of these programs have been oper-
ated as independent entities, with little or no interre-
lationship. Yet increasingly a common core is being
identified that makes possible the sharing of instruct-
ors, classes, facilities, library, clinical resources, and
other educational services, and centers for interdis-
ciplinary education are being developed. These are
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proving more effective in producing the kinds and
quality of workers needed for the variety of occupa-
tions in the health field. Instructional equipment and
facilities are being shared. Faculty for special sub-
jects such as anatomy, bacteriology, or community
health and resources, are serving all groups. And
finally, these centers are providing one location and
one administrative group with which health agen-
cies in the community may communicate in relation
to the training of students and placement of grad-
uates. Further, such centers give trainees the oppor-
tunity to select from a number of occupational object-
ives, and they may be more readily counseled into the
career best suited to their capabilities.

Junior colleges.The 2-year community junior col-
leges are innovating and experimenting with pro-
grams for health technicians. The associate degree
programs most frequently offered are: nursing, radio-
logic technology, dental hygiene, dental assistant,
medical assistant, medical laboratory assistant. Other
1- or 2-year programs include: medical secretary, prac-
tical nurse, medical office assistant, dental laboratory
technician, medical record technician, and occupa-
tional therapy assistant.

Two examples of such programs visited by mem-
bers of this study group are St. Mary's Junior College
in Minnesota and Foothill College in California.
Seven training programs for the allied health occupa-
tions are offered by St. Mary's Junior College in
Minneapolis. These are medical laboratory assistant,
medical record technician, medical secretary, nurse-
technician, occupational therapy assistant, radiologic
technologist, and food service. Several additional cur-
ricula are being proposed.

All programs require a core of general education
courses on which technical courses build rather
directly. Some courses cut across departmental lines
and are intended for all persons engaged in work in
the health field. Laboratory hours, utilizing the clinical
facilities of nearby hospitals and health agencies, are
central to each of the programs. These students' clini-
cal laboratory experiences, utilizing pre- and post-
discussion periods, are chosen, directed, and evaluated
by instructors to exploit the individual learning possi-
bilities to the utmost.

Foothill College, one of the four community col-
leges serving northern Santa Clara County, in Califor-
nia, offers six health science programs leading to the
associate of arts degree. These programs were estab-
lished and designed with the cooperation of an advis-
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oty group from the community to meet the specific
needs of county residents. The programs included in
the curriculum are nursing, dental assisting, dental
hygiene, inhalation therapy, medical assisting, and
X-ray technology. This course-work is supplemented
by actual clinical experience. In the medical assisting
and dental assisting programs, clinical experience is
conducted in local medical clinics, and selected dental
offices.

Vocational schools and technical institutes.Multi-
disciplinary programs offering 1-year preparation for
health service have been developed under the spon-
sorship of State and local boards of education in
Massachusetts and in Wisconsin. Others are being
developed in many States, including Pennsylvania,
West Virginia, Arizona, Florida, and South Carolina.

An outstanding example of this type of program is
that of the Springfield Technical Institute, in Spring-
field, Massachusetts. This offers seven post-secondary
school programs to train students in allied health
occupations. The programs offered are dental assist-
ant, medical assistant, medical laboratory assistant,
surgical technician, physical therapy assistant, practical
nursing, and a pilot study program for inhalation
therapists. Others are planned. All are 10 months in
duration except for medical laboratory assistants, 12
months, and practical nursing which is 15 months.
The training facilities housed in the Institute include
a dental clinic, laboratory, and classrooms. Other
facilities include a five-floor building, formerly a hos-
pital, which provides medical, surgical, and nursing
laboratories; classrooms; specialized teaching units;
visual aids; and a medical library. Faculty in subject
fields such as anatomy, physiology, and bacteriology,
may instruct in all of the programs. Clinical experience
is gained in Springfield arel. hospitals. Cooperative
hospital-school externship agreements with 16 com-
munity affiliating agencies make it possible for students
to correlate theory and practice with supervised on-the-
job clinical experience. The curriculum is established
and revised through the recommendations of an advis-
ory committee representing community business, in-
dustry, dental and medical professions, and hospitals.
Their guidance is essential in keeping the program
attuned to the medical needs of the community (49) .

Educational Programs in Hospitals

The role of the hospital as a training institution has
been changing over the past decades. Once the pri-



mary training ground for many health occupations, it
is increasingly the locus of the clinical training and
experience, as technical schools, colleges, and uni-
versities play greater roles in the education of health
personnel. As educational demands increase, these
institutions have accepted broad educational respon-
sibility, while the hospitals retain the vital role of
providing the clinical setting which is essential to
the total educational process. The development of
strong and constructive relationships between a

school and its teaching hospital is essential to a good
educational program.

Hospital training activities related to the allied
health occupations can be categorized in three areas:
they provide basic education for students enrolled in
their own programs, they provide clinical experience
for students of health related occupations in affiliated
educational institutions, and they provide inservice
training for their own staff and for new employees.

Hospitals provide basic education for many health
related occupations, and clinical experience for many
more. There are 781 hospital programs for nurses and
572 for radiologic technologists. Others include prac-
tical nurses (232), medical technologists (133), lab-
oratory technologists (118), inhalation therapists
(20), cytotechnologists (48), and less than 20 pro-
grams each for medical record technicians, surgical
technicians, medical record librarians, and dietitians'
assistants.

The radiologic technology curriculum is representa-
tive of post-secondary school programs of 2 years or
less which are taught entirely within the hospital?
Both didactic aad clinical training are under the
direct supervision and responsibility of the hospital
staff. Examples of other programs in this group are
those for cytotechnologists, inhalation therapists, and
medical record technicians. The Council on Medical
Education of the American Medical Association has
prepared essentials of acceptable schools for each of
these occupations.

The clinical portion of most baccalaureate, associate
degree, and other technical programs is provided in a
hospital setting, in affiliation with the educational in-
stitution. Usually this follows a prescribed academic
program in the educational institution, with clinical
experience supervised in part by faculty from the
affiliated school. This relationship has been discussed
earlier.

2 Preparation for this field is also offered as a baccalaureate
program.

A few of the major cities have established pilot
programs in which the Board of Education and the
hospitals have established a joint program for the
short-term training of allied health workers. In one
of these programs, the public school system and the
hospitals have cooperated to develop a variety of
short-term intensive technical training courses in
health care specialties (17). The adult education
program includes courses for practical nurses, food
service supervisors, operating room technicians, nurs-
ing aides, orderlies, and laboratory aides. Courses are
being planned for physical therapy aides, occupational
therapy aides, inhalation therapy aides, and social
service aides. In addition they are exploring the possi-
bilities for courses for ward clerks, housekeeping
supervisors, pharmacy aides, central supply aides, elec-
trocardiographic technicians, medical assistants, med-
ical secretaries, and others. This particular community
is now planning for a unified training center for
health occupations under the auspices of the public
schools and the hospitals. It would combine all
courses in the same building, unify the administration,
and make maximum use of the classrooms, labora-
tories, and instructors. Such a program can remove
the cost of training from the hospital and assure qual-
ity education (44) .

Hospitals have extensive training programs and re-
fresher programs for health occupations under the
Federal Manpower Development and Training Act
program, as well as within their own resources (19).

Military Training Programs

Within the Department of Defense, each of the
three services trains medical corpsmen, laboratory as-
sistants and technicians, medical record personnel,
dental auxiliary workers, and many other allied health
workers.

An example of the military training program is that
of the U.S. Naval Hospital Corps School at Great
Lakes, Illinois which offers the basic curriculum of
study for all navy hospital corpsmen. The basic pro-
gram, which has required up to 20 weeks for comple-
tion, has currently been reduced to 14 weeks to meet
the demands for hospital corpsmen resulting from in-
creased military commitments.

The curriculum includes 560 hours of didactic and
practical instruction in seven subject matter areas
theory and techniques of patient care, anatomy and
physiology, first aid and emergency procedures, pre-
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ventive medicine, materia medica and therapeutics,
NBC warfare defense, and military requirements. All
material except patient care is taught by senior enlisted
men with an average of 15 years of military service as
hospital corpsmen. The course work in theory and
techniques of patient care is taught by Nurse Corps
officers with at least a baccalaureate degree.

The corpsmen receive the majority of their patient
care training after the completion of basic school
through on-the-job training in the wards of hospitals
and dispensaries. After completion of the on-the-job
training, the hospital corpsmen may be assigned to one
or more of the 35 technical specialty schools.

The instructors in the program have all been gradu-
ated from an intensive 4-week course at the Navy In-
structors' Training School where they are taught to
teach with excellent teaching aids. This instructors'
training program demonstrates that selected persons
in a technical field with long experience practicing
in the field can be utilized as effective instructors
with only a minimum background in the liberal arts
and in instructional methodology.

One of the major implications of this program
which merits consideration by nonmilitary schools is
that the common core of skills and knowledge for all
corpsmen has enabled the many specialists within the
hospital corps to be versatile and flexible in respond-
ing to changing service needs.

Proprietary Schools

There are no adequate statistics or studies of either

the quantity or the quality of commercial school pro-
grams or their graduates. Programs of commercial
schools range from 3 to 18 months. Their appeal is
often one of professional prestige, and of high earn-
ing power after a short course of training. The cost
is usually higher than that of public institutions
offering vocational education on a similar level.

The schools present several problems of public
concern. First is the problem of cost, both to the
school and the student. The public schools are able
to meet all or part of these costs through tax support.
Commercial schools must charge the student actual
costs, which for a good program, must be fairly high.
The students, in turn, usually do not have substantial
financial resources, and are being prepared for posi-
tions which are not highly paid. Thus the school has
a difficult problem in trying to meet standards on a
minimal budget.

Second is the problem, of professional recognition.
Hospitals and other employers look for accreditation
or other evidence of quality of program, or licensure
or certification of the individual. These recognitions
are not given to many of these programs. Thus the
graduates have a handicap in finding employment.

Third is the problem of countering the educationally
desirable trend of bringing education for the health
occupations into the main stream of education.

On the other hand, these schools give evidence to
an important fact: today's educational system is not
meeting either the demand for workers on the part
of employers, or the demand for training on the part
of potential students.

Discussion

Planning for education in the allied health occupa-
tions must begin with certain assumptions. First of
all, the demand for health services will continue to
grow and will, for the foreseeable future, outstrip
our capacity to produce the quantity and quality of
service personnel needed.

Second is the fact of technological evolution. We
must plan educational programs to provide a secure
general base on which career development and mo-
bility is possible with a minimum of wasted time and
effort.

Third, since the present pattern of organization and
delivery of health services is neither perfect nor un-
changeable, room must be left for innovation and
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experimentation in the delivery of health care, types
of personnel, and educational preparation.

Fourth, education and training are primarily the
business of educators in educational institutions.
Education for the health professions must include a
substantial portion of clinical experience; yet the
character and nature of that experience should be
under the control of the educational institution pri-
marily responsible for the program, to insure that
the clinical exposure provides the requisite educa-
tional value.

Fifth, teachers should have preparation in teaching
and in view of the fact that so many teachers in these
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areas lack even a baccalaureate degree, the problem
of faculty and faculty preparation is critical.

Sixth, regular planning for educational priorities is
essentialnationally, regionally, and locally.

Administration and Organization

A practical and hopeful model for education at the
baccalaureate level is found in the university-based
school for the allied health professions, administra-
tively equal to other colleges in the university. While
the ideal setting for such a college for the health pro-
fessions is in a university with a medical and dental
school and with an affiliated hospital, the number of
such institutions is inadequate to meet the needs.
Therefore, liberal arts and community colleges will
increasingly provide bases for interdisciplinary pro-
grams, with appropriate cooperative relationships with
nearby medical and dental schools, medical centers,
hospitals, and other health service facilities.

Parallel interdisciplinary programs are developing
in junior colleges and technical and vocational insti-
tutions. The need for appropriate relationships with
medical centers and hospitals must be stressed.

Curriculum

Curriculum design is central to the accomplishment
of goals in education. The baccalaureate program
requires a basic liberal education. The amount of
material which has so far been identified as amenable
to common instruction for all disciplines is rather
small. Nonetheless, the possibilities of core courses
for certain groups of professions has not been ade-
quately explored. To the extent that students with
different occupational objectives receive core instruc-
tion, economy in teaching will be promoted, the stu-
dent's career choice will be broadened, and the func-
tioning of the health team will be strengthened.

The major potentialities for combined instruction
would seem to exist for patient-centered, laboratory-
centered, and doctor-dentist related occupations.
Patient-centered groupsnurses, dietitians, and physi-
cal therapistsmight share courses in the principles
of medicine, for example. Laboratory-centered per-
sonnel such as medical technologists might study bio-
chemistry with medical students in the general pro-
fessional training period. Dental hygienists and
dentists can share instruction on some aspects of
clinical technique.

Attention to core curriculum and equivalency of
training is vital in both the professional and technical
curriculums. Experimentation with the establishment
of "career ladders" in the allied health occupations
will require new types of courses. Upward mobility
should be encouraged but should be linked realisti-
cally with the capabilities of the individual. While
it is desirable to have certain courses in a junior
college accepted for credit in a senior college, it is
perhaps more important to adopt the principle of
credit for attainment in a field which could be tested
by examination. There should be less concern for
formal course requirements, and more for grasp of
knowledge and skill. Programs should be designed
to facilitate progress from the technical to the more
advanced levels of education and practice in the
health occupations.

There is a great need for developing leadership in
curriculum planning. The work of program admin-
istrators and teachers in the development of courses
and teaching materials should be subsidized and other-
wise encouraged. Objective studies should be made
within hospitals and elsewhere in order to identify
new needs both in the teaching of existing occupa-
tional groups and in the development of new types
of workers.

Faculty

The lack of adequate numbers of competent faculty
today constitutes the major obstacle to improvement
and enlargement of education for the allied health
professions. Every means available must be utilized
to ensure that teachers are utilized at their maximum
potential. This includes adoption of some organiza-
tional principles already mentioned, such as placing
the college of allied health professions in a university
with a medical school. Such placement makes possible
the sharing of faculty with other departments, the
development of core courses, and the increase in the
number of students in a class. However, all the struc-
tural reform, in view of the tremendous need for ex-
pansion of the schools, will not make the present or
anticipated future supply of faculty adequate. The
first job of the schools will be to identify and encour-
age potential teaching talent for the future.

Although there is no magic formula for producing
a good teacher, certain generally accepted standards
of quality exist. First, the teachers should have
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preparation more advanced than that offered by the
program in which they will teach. This does not
necessarily call for establishment of advanced degree
programs in each of the existing allied health profes-
sions; but the competency of teachers can be strength-
ened by advanced education in allied fields, comple-
mentary to the particular health profession, as well as
in instructional methodology.

It must be equally clear that didactic instruction
alone is not enough. Instructors concerned with clin-
ical practice should have, in addition to adequate
educational experience, service responsibility. There
must be an appropriate balance between the academic
and clinical aspects of education, but clinical teaching
should never be separated from the service environ-
ment completely.

Hospital Affiliation

For those educational programs for which hospital
experience is a requisite, the teaching hospital affiliated
with a medical or dental school is the ideal setting for
clinical experience. However, where this is not possi-
ble, certain basic standards should be met. The hos-
pital should have sufficient patient population to
provide an adequately varied experience. It should
have a full-time house staff. The teaching staff in
the allied health professions should have faculty ap-
pointments in the appropriate educational institution.
The practical experience of the students should be
under the direction of such faculty members.

Accreditation

Accreditation has been one of the important meth-
ods by which standards of excellence have been
upheld in educational programs in the United States.
In the field of higher education generally, accredita-
tion (defined as a process whereby an agency or
organization recognizes certain institutions or pro-
grams as meeting predetermined standards of quality)
has taken three main forms: approval of schools or
programs by State departments of education or other
State agencies; accreditation of programs of study by
national professional organizations; and accreditation
of schools by regional associations of schools and
colleges.

Accreditation by professional organizations was be-
gun by the American Medical Association in 1906.
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In the health field the National Commission on
Accrediting now recognizes professional agencies
which grant specialized program accreditation in the
following fields: Medicine, dentistry, nursing, dental
hygiene, medical record library science, medical tech-
nology, occupational therapy, optometry, pharmacy,
physical therapy, psychology (clinical), public health,
and speech pathology and audiology.

The Council on Medical Education of the American
Medical Association, in addition to accrediting pro-
grams in medicine, has developed minimum standards
for, and grants "approval" or accreditation of, schools
or programs for medical technologists, radiologic
technologists, occupational therapists, physical thera-
pists, medical record librarians, medical record tech-
nicians, cytotechnologists, and inhalation therapists.

In the health field, as in the field of higher educa-
tion as a whole, accreditation of particular occupa-
tional programs has been largely confined to those at
the senior college or graduate level. At the junior
college level, the prevailing pattern is that of accredi-
tation of the general education program of the college
by the appropriate regional association. In some
States, certain health occupation training programs
are approved by State agencies or boards.

With the development of an increased number and
variety of allied health occupations, a question arises
as to the appropriate role of professional organizations
in the accreditation process. Today various centers of
leadership in the community have a legitimate concern
with the character and quality of education in the
health occupations. Among these are educators, prac-
titioners, State licensing boards, employers, and lay
groups.

The individual professional organizations can be
expected to continue to play a key role in accredita-
tion. However, as we move toward new kinds of
training centers and programs in education for the
health services, we need flexibility and experimenta-
tion in the evaluatinn and maintenance of quality in
curriculum content. There is growing interest on the
part of accrediting organizations in experimenting
with various mechanisms both in evaluating institu-
tions and specific programs. For instance, some atten-
tion is being given to mechanisms whereby accrediting
agencies assessing a college as a whole, use on their
assessment teams evaluators named by professional
organizations. In this way the professional organiza-
tions concerned have opportunity to give of their
knowledge and skills in the accreditation process, in



relation to the total education program. There is need
to experiment with varying kinds of membership on
accrediting bodies with a view to developing and
evaluating different means of joint accreditation of
a variety of programs within a single institution.
Such membership might, for example, include repre-
sentatives of the relevant professions, regional accred-
iting associations, users of health services, and even
under certain conditions some government agencies.
In an area such as health, where the public interest
is so great, the need for quality evaluation of the
health training as such is essential. At the same time
it is necessary to develop a realistic balance between
such quality assessment and the assessment of the
institution as a whole. The overall objective, of
course, must be to assure excellence in the training
of persons who will be rendering health services,
while meeting in the most relevant and effective
manner the ever changing needs for such services.

Program Planning and Development

So much of this report stresses the need for inte-
gration in the teachin; of allied health personnel
that it may seem redundant ..3 restate the concept.
The school of allied health professions must have
the most intimate relationship with other health
professions to make possible the fullest development
of the team approach to health care. One way to
make this possible is to encourage team instruction
in the clinical setting. For example, the total care
of the rehabilitation patient involves the physician,
nurse, dietitian, occupational and physical therapist
each with different services to offer, but each made
more effective in association with other colleagues.

Relations with other divisions of the universities
are also significantparticularly in the basic sciences
related to health. To assure opportunities for upward
mobility of students trained initially at lower levels,
colleges of allied health professions should also be
intimately related to technical training centers, prob-
ably the most significant of which, in the future, will
be those in junior colleges.

The direction of nations' planning i:a such areas as
hospital construction and specialized patient care is
toward regionalization. Likewise, the allied health
professions must recognize community needs on a
regional basis and make realistic plans in conjunction
with hospitals, junior colleges, and universities to
meet these needs. Where a university medical center-

based program exists, it should lead the way in such
planning, working jointly with junior colleges, tech-
nical and vocational schools, hospitals, and public
health agencies in the area. The important thing,
however, is not who provides the leadership, but
that all the vertically as well as horizontally related
groups contribute to the solution of community prob-
lems on a cooperative basis.

As a permanent responsibility, the planning group
should recommend priorities for expansion and in-
auguration of educational programs based on: (a)
health service needs of the community; (b) skills and
knowledge required by health personnel; (c) identi-
fication of educational experiences required; (d) se-
lection of appropriate educational institutions to pro-
vide these experiences; (e) plans for preparing in-
structors; and (f) follow-up and evaluation of
graduates.

Recruitment

If this Nation is to have sufficient health personnel,
we must attract young people to careers in the health
occupations and provide them with information about
health careers and the kinds of opportunities which
exist to prepare them for such careers. These tasks
will require major effort on the part of communities,
States, and the Federal Government. Voluntary
agencies and the public schools must be participants in
this essential effort.

Among the important factors which must be given
greater attention are these: the need to project a true
picture of the health professions today and the related
requirements for ability and education; the need to
provide counseling which will direct applicants into
educational programs appropriate for their interests
and abilities; and the need to enlarge the recruitment
pool by including age groups, minority groups, and
others presently restricted from some schools.

There is considerable evidence that adequate and
accurate information is not reaching potential recruits
in many secondary schools throughout the country.
Guidance counselors and school officials are often
unaware of the opportunities for students in the vari-
ous types of educational programs and of the appropri-
ateness of each for the different types of students.
Particularly serious is the general lack of public un-
derstanding of many of the health professions and
their requirements for higher than average students
and many more college-bound students.
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Chapter IV

The Output of Educational Programs

The preceding chapter discussed the educational
programs for allied health workers. The present
chapter will deal with the location of these programs,
their output, and the number of graduates in relation
to young people, to total population, and to hospital
beds. It will also suggest the relative needs for addi-
tional training centers in various parts of the country.

It should be noted here again that nursing, pharmacy,
optometry, engineering, and certain other professions
are outside of the scope of this report. The occupa-
tions on which the following discussion is based are
listed in table 8. They include programs at the
baccalaureate, associate degree, and 1-year post-high
school level.

Table S. Number of educational programs and number of jurisdictions with
programs for selected allied health occupations: 1965

(Baccalaureate and less than baccalaureate)

Occupation
Number of
programs

Number of
furisdidions 1

Medical technology 692 52
Radio logic technology 693 51

Laboratory technician and assistant 147 36
Dental hygiene 55 32
Cytotechnology 75 32

Dental assistant 94 30
Physical therapy 42 23
Occupational therapy 32 21

Medical record library science 29 21

Medical office assistant 43 15

Inhalation therapy 25 13

Medical record technician 14 13

Dental laboratory technician 11 9
Surgical technician 12 9

1 Indudes 50 States, Distrid of Columbia, and Puerto Rico.

Source: Compiled from data in appendix tables 1 and 2.

Distribution of Educational Programs

Programs of training for the allied health occupa-
tions are very unevenly distributed throughout the
United States. While there are medical technology
programs in every State, less than half of the States
have educational opportunities for medical record
librarians, physical therapists, and occupational thera-
pists (table 9).

26

The distribution of baccalaureate level and less than
baccalaureate level programs for each of these fields

are shown by State and geographic division in ap-
pendix tables 1 and 2. These show strikingly how
limited are the opportunities for preparation for these

occupations.



Table 9. Baccalaureate graduates in relation to young people for selected allied
health professions, by geographic division: 1965

Geographic division T.t.l occupations 1
Dental
hygiene

Graduates per 100,000 persons age 18 years

United States 2 135.6 124.8 10.8

New England 182.1 182.1 =1

Middle Atlantic 102.6 95.3 7.3
South Atlantic 76.8 73.5 3.3
East South Central 49.7 49.2 0.5
West South Central 118.1 118.1
East North Central 181.7 163.4 18.3
West North Central 272.2 248.9 23.3
Mountain 137.0 137.0
Pacific 151.2 119.6 31.6

1 Includes medical record library science, medical technology, occupational therapy, physkal therapy, and radiologic technology.
2 Includes Puerto Rico.

Source: Computed from data in appendix table 3.

Distribution of Graduates

In 1965 there were 13,500 graduates of the selected
allied health occupations discussed in this chapter.
Of this number, 3,800 were at the baccalaureate level
and 9,700 at less than baccalaureate level (appendix
tables 3 and 4). At the baccalaureate level, the largest
number of graduates was in medical technology
(2,000), followed by physical therapy (870) and
occupational therapy (460,

At less than baccalaureate level, radiologic tech-
nology had the largest number of graduates (3,140).
There were 1,480 graduates of programs for dental
assistants, 1,320 for medical technology, and 1,190
for dental hygiene.

The number of graduates at the baccalaureate level
is shown for each State in appendix table 3, while
appendix table 4 contains parallel data for those
programs at less than baccalaureate level.

Annual Graduates in Relation to Young People

To measure the extent to which the various parts
of the United States are providing training oppor-
tunities in the allied health occupations for their own
young people, the annual number of graduates has
been related to the number of young people in each
State and geographic division. In the following dis-
cussion the rate is computed as the number of gradu-
ates per 100,000 18-year-olds.

In fig. 3 the rate of baccalaureate graduates in rela-
tion to young people is shown for each State. Ten
States in the New England and North Central parts
of the United States had rates of 200 or more gradu-

ates per 100,000 young people. Most of the 19
States with rates of less than 100 were in the South.

There were 351 graduates at less than baccalaureate
level per 100,000 young people (table 10). The
East South Central States had only 222 such graduates
per 100,000 while the New England States had 571.
The rates for graduates at less than baccalaureate level
are shown for each State in fig. 4. The lowest rate
was 90 in Mississippi; the highest, 775 in Vermont.
Ten States had rates of less than 200 while 17 had
rates of 400 or more. The rates for baccalaureate and
less than baccalaureate programs together can be seen
in fig. 5.
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Fig. 3. Baccalaureate graduates of programs in :elided allied health professions
in relation to young people: 1965
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See appendix tub 3 for a list of the profusion: included.

Table 10. Graduates at less than baccalaureate level in relation to yourg people
of programs for selected allied health occupations, by geographic division: 1965

Gempaphk division Total
Medical

occupations 1
Dental

occupations 2

Graduates per 100,000 persons age 18 years
United States 340.7 238.1 102.6

New England 566.0 382.0 184.0Middle Atlantic 397.0 2587 138.3South Atlantic 267 2 201.1 66.1East South Central 221.6 164.9 56.7West South Central 214.1 184.6 29.5East North Central 338.1 263.0 75.0West North Central 349.1 287.3 61.8Mountain 372.3 277.5 94.8Pacific 469,5 225.9 243.6

'Includes medical record library science, medical technology, laboratory technician, medical record technician, radiologic technology,
rytotechnology, inhalation therapy technician, surgical technician, and medical office assistant.

Includes dental assistant, dental hygiene, and dental laboratory technician.
Includes Puerto Rico.

Source: Computed from data in appendix table 4.
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Fig. 4. Graduates at less than baccalaureate level of programs in selected allied
health occupations in relation to young people: 1965
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Fig. 5. Graduates of programs in selected allied
health occupations in relation to young
people in each geographic division:
1965
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The foregoing discussion has been related to aca-
demic level. Dental hygiene, medical record library
science, medical technology, and radiologic technology
are each considered as an occupational grouping in the
following paragraphs, with baccalaureate and certifi-
cate graduates considered together.

Dental Hygiene

In the country as a whole there were 54 dental
hygiene graduates per 100,000 young people in 1965.
The lowest rate among the States which had any
graduates was 17 per 100,000 young people in North
Carolina; the highest was 258 in Vermont. Fig. 6
shows the range of rates among the States as well as
the location of baccalaureate and certificate programs.
The highest rates were in the Northeast and North
Central States, Florida, and Oregon. A broad band
of States across the South, the West North Central,
and Southwest States had no programs at all.
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Medical Record Library Science

There were 6.3 graduates of programs in medical
record library science per 100,000 young people. Only
21 States hid such programs (fig. 7). In these
States the lowest rate was 2.1 for New York, the
highest was 37.6 for Nebraska. Only five States had
rates higher than 15 per 100,000 18-year olds.

Occupational Therapy

For the country as a whole, there were 17 occupa-
tional therapy graduates per 100,000 young people.
New Hampshire had the highest rate, 240; while
Pennsylvania had the lowest, 8 (fig. 8). Only Minne-
sota and North Dakota along with New Hampshire
had rates of 75 or more. Twenty-nine States, mostly in
the South and in the Mountain States, had no pro-
grams in occupational therapy.

Fig. 6. Dental hygiene graduates in relation to young people and
location of programs: 1965
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Fig. 7. Medical record librarian graduates in relation to young people and
location of programs: 1965
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Physical Therapy

The number of physical therapy graduates in rela-
tion to young people varied from 11 per 100,000
young people in Florida to 145 in Connecticut, with
an average for the United States of 32 (fig. 9). Five
States had rates of 75 or more while 28 States had no
programs in physical therapy. These States with no
programs were located principally in the South and
Mountain States.

Medical Technology

All States had medical technology graduates. The

rates per 100,000 young people varied from 24 in

C

Type of
program

* I or more
baccalaureate

I or more
associate or
certificate

South Carolina to 253 in Nebraska. The rate for the
United States was 121. There were 19 States with

rates of 150 or more, mostly in the central part of
the United States (fig. 10).

Radiologic Technology

In the United States the average number of radio-
logic technology graduates was 115 per 100,000
young people. All States except Alaska had graduates
(fig. 11). The rates ranged from 28 in Mississippi
to 420 in Vermont. The rates of 150 or more were
largely in the New England States and the West
North Central States. Almost all States in the South
and West had rates of less than 100.
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Fig. I. Occupational therapy graduates in notation to young people: 1964
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Fig. 9. Physical therapy graduates in relation to young people: 1964
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Annual Graduates in Relation to Total Population

The preceding section was concerned with the
distribution of training opportunities in relation to
the potential pool from which students could be
drawn. It could be argued that to measure the need
the output might be more appropriately measured in
relation to the total population to be served.

In the United States there were 1.9 baccalaureate
graduates a year per 100,000 total population while
graduates at less than baccalaureate level of selected

allied health occupations averaged 5.0 per 100,000
total population (appendix table 6).

For baccalaureate and less than baccalaureate pro-

grams combined, the number of graduates in relation
to total population was 6.9 for the United States.
The differences among geographic divisions were much
the same as we have seen in relation to the number
of young people.

Annual Graduates in Relation to Hospital Beds

Since so many graduates of the selected allied health
occupations are employed in hospitals, the number
of annual graduates (baccalaureate and less than
baccalaureate) in the foregoing occupational groups
( ;xcepting those related to dentistry) has been related

to hospital beds (table 11). There were 6.0 such
graduates per 1,000 hospital beds in the United States
as a whole. The Mountain States had the highest
rate, 9.1; and the Middle Atlantic States the lowest,
4.4.

Table 11. Graduates of programs of education for selected health occupations
allied to medicine and relation to hospital beds, by geographic division: 1965

I

Geographic division
Number of
graduates 1

Hospital
beds

Graduates per
1,000 beds

United States 2 10,171 1,713,780 5.9

New England 849 124,518 6.8
Middle Atlantic 1,691 394,106 4.3
South Atlantic 1,180 250,793 4.7
East South Central 457 94,063 4.9
West South Central 851 130,442 6.5
East North Central 2,234 334,766 6.7
West North Central 1,241 142,558 8.7
Mountain 481 53,046 9.1
Pacific 1,115 179,230 6.2

2 Includes both baccalaureate and less than baccalaureate graduates in medical record library science, medical technology, occupa-
tional therapy, physical therapy, radiologic technology, cytotechnology, laboratory technician,, medical record technician, inhalation
therapy technician, surgical technician, and medical office assistant.

2 Includes Puerto Rico.

Source: Computed from data in appendix table S.
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Needs For New Programs

The 1966 hospital and extended care facilities sur-
vey referred to earlier in this report showed budgeted
vacancies for about 11,000 allied health workers in
the categories shown in table 12. These are all of the
occupations discussed above, except those related to
dentistry, plus needs for an additional 22,000 workers
to provide optimum patient care. This means a
present need for some 33,000 more workers in these
occupations, in contrast to a present annual training
capacity of a little over 9,000. A modest immediate
goal, then, would be to double the present output.

For baccalaureate programs, this would mean raising
the annual rate of graduates from 1.9 to 4.0 per
100,000 total population. For graduates at less than
baccalaureate level this would mean raising the gradu-
ation rate from 5.0 to 10.0.

The rate of 4.0 baccalaureate graduates per 100,000
population is currently the rate in the geographic
division with the highest rate, West North Central.
If this rate were applied to each State with a lower
rate (keeping the present rates for the eight States
with higher than 4.0) the number of graduates for
the country as a whole would be increased from the
present 3,800 to a total of 8,000.

The rate of 10.0 graduates for programs at less
than baccalaureate is now reached by only three

statesVermont, Colorado, and Oregon. If this rate
were reached by each State with a lower rate, the
number of graduates would be increased from the
present 9,700 to a total of 20,000.

The additional number Lf 'Annual graduates in the
selected allied health c ms needed to bring
each State up to 4.0 and 10.0 r....pectively is summar-
ized below:

Additional numbc.
of graduates floosied

Number of States

Baccalaureate Less than
level baccalaureate level

Total 50 50

None, or less than 25 18 6

25.49 8 9

50.99 10 5

100-149 5 6

150.199 2 8

200-249 2 2

250-299 2 4

300 and over 3 10

The detail is shown in appendix table 7.

These figures are presented simply as a basis for
discussiona first approximation for program plan-
ning inquiry.

Table 12. Needs for selected allied health personnel in hosptals and
extended can facilities and annual number of graduates

Occupation

Additional
needed for

optimum care
1914

Annual
graduates

1965

Total 33,200 9,353

Medical technologist 9,200 3,300

Radio logic technologist 3,900 3,200

Laboratory technician 2,500 737

Medical record personnel:
Professional 1,900 170

Technical 1,900 70

Surgical technician 3,900 78

Cytotechnologist 500 325

Occupational therapist 3,100 450

Physical therapist 4,100 870

Inhalation therapy technician 2,200 153

Source: Column 1 was estimated on the basis of returns from 5,300 hospitals and 499 nursing homes; column 2 from appendix tables

4 and 5.
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Appendix A

Summary of Aid Available for Education and Training of Allied Health
Personnel Under the Allied Health Professions Personnel Training Act of

1966 (P.L. 89-751)

Type of grant Type of aid 1 Extent of support
Amount of

aid (millions)

Grants for construe-
tion of new, ex-
panded or improved
teaching facilities

Grants for up to 66%% of costs of
construction of new schools or major
expansion of existing schools; 50% of
costs of minor expansion, renovation,
or replacement

Accredited training centers
for allied health profes-
sions eligible for aid ,

No funds
provided for
fiscal year
1967

Improvement grants Formula grants and project grants to
schools for immovement of educa-
tional program.; no matching required

Same as above $2.8 (approxi-
mate share of
1967
appropriation)

Advanced trainee-
ships

Support for traineeships for advanced
training of individuals preparing to be
teachers, supervisors, administrators,
specialists; no matching required

Training centers for allied
health personnel which are
affiliated with a medical or
dental school may apply
for grants

$0.75 (approxi-
mate share of
1967
appropriation)

Project grants for
curriculum develop-
ment

Project grants for curriculum develop-
ment; no matching required

Same as construction
grants above

i

$0.2 (approxi-
mate share of
1967
appropriation)

I Aid available for junior college, baccalaureate, and graduate or specialized levels of training.
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Appendix B

Annotated Bibliography of State Reports on Allied Health Manpower

Alabama

Dunbar, John B. Expanding Needs in the Paramedical
Professions. University of Alabama Extension News &ile-
um 23:1-3, August 1965.

Total job openings in 1965.

"The Health Careers Council, from interviews with lead-
ers around the state, estimates that Alabama could now pro-
vide aproximately 7,000 jobs in the health-related profes-
sions. Most of these are in the field of nursing. This number
does not include jobs for sub-professional personnel such as
orderlies, file clerks, and assistants of various sorts. If we
added these, more than 17,000 jobs would now be open ....
Regardless of the route that is taken, the state must divest
itself of the notion that paramedical workers are a by-product
of routine hospital and university operation."

Alaska

Clark, Dean A. and Associates. Health Service Resources, A
Profile of the State of Alaska. Pittsburgh, Pa., Graduate
School of Public Health, University of Pittsburgh, April 12,
1965, 52 pp.

Ratio of M.D.'s, R N.'s and psychologists to 1960 popula-
tion.

"In the category of technicians, either medical or dental,
therapists and other health workers, the State of Alaska falls
considerably behind the United States averages. This is appli-
cable also in the fields of practical nursing, midwives, phar-
macists, dietitians, dentists, and optometrists."

Arizona

Interim Report of the Joint Committee to Study Nursing
Needs and Resources in Arizona. Arizona Nurse 18:23.38,
November-December 1965.

RN. enrollment in 1965 was 1,089
R.N. enrollment needed by 1975 to meet goal is 1,500
L.P.N. enrollment in 1965 was 164
L.P.N. enrollment needed by 1975 to meet goal is 700

Nurses for Arizona Committee. Nurses for Arizona. The
Committee, May 1964.

"By 1970, it is estimated that Arizona will need 7,700 or
an increase of 2,563 registered nurses."

Arkansas

Statistical Report of the Arkansas State Board of Nurse
Examiners January 1, 1965 to September 1, 1965.

Nursing figures, present only.

"Based on 350 per 100,000 population, we need 6,252
RN.'s and we only have 2,595."

"Based on 233 per 100,000 population, we need 4,162
L.P.N.'s and we only have 2,690."

California

State of California, Department of Public Health, Division
of Community Health Services. Compensation of Full-time
Professional and Technical Public Health Personnel in
Local Health Departments in California. March 1965.

In public health departments, there are 408 vacancies out
of a total budgeted force of 5,539. This includes 103 va-
cancies of 1,774 budgeted positions in nursing, and 32
vacancies of 129 positions in therapy, both occupational and
physical.

State of California, Department of Public Health, Division
of Public Health Training. Health Manpower Needs in
California. (no date, 47 pp.] (mimeographed)

For 20 health occupations gives numbers currently em-
ployed, numbers needed by mid 1970's, and numbers pres-
ently being trained.

Georgia

Finches, Cameron. Nursing and Paramedical Personnel in
Georgia, A Survey of Supply and Demand. Atlanta, Georgia,
Georgia State College, December 1962.

Of 11 occupations surveyed, the need by 1970 was
estimated at 21,329. Of this figure, the maximum number
that can be trained under present conditions is 7,416.
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Hawaii

Kosaki, Mildred D. Nursing and Nursing Education in
Hawaii. Report No. 3. Honolulu, Legislative Reference

Bureau, University of Hawaii, 1962, 117 pp.

Present supply and 1970 needs.

Using a ratio of 350 nurses per 100,000 population, the
Western Interstate Commission for Higher Education esti-
mated in 1960 that Hawaii would need in 1970 a total of
1,889 additional nurses including all levels of training, and
that this would mean 189 annual graduates needed. In 1960,
Hawaii had an annual 107 graduates. This compares with a
figure of 108 annual graduates in 1958.

Idaho

Consultants from the Department of Medical and Hospital
Administration of the Graduate School of Public Health,
University of Pittsburgh. Hospital and Health Resources in
Idaho. Boulder, Colorado, Western Interstate Commission
for Higher E lucation, May 1964, 20 pp.

Ratios to 1960 population for several occupations.

"Idaho's 235 registered nurses in active practice per
100,000 population is somewhat lower than the national
ratio of 297 R.N.'s per 100,000 population. Idaho has only
5.2 social workers and but 0.8 occupational therapists per
100,000 while the country at large has 19.5 social workers
and 3.7 occupational therapists per 100,000. Data for other
professions indicate that Idaho does rather poorly in the case
of dietitians, physical therapists, podiatrists, and psycholo-
gists."

Illinois

Health Careers Council of Illinois. IHA Study Reveals Mas-
sive Increase in Personnel Vacancies. Pathways Issue No. 1,
November 1965.

Total budgeted vacancies 1963, 1965.

"All doubts about the extent of personnel vacancies in
Illinois hospitals have been removed by the just released study
of budgeted hospital personnel vacancies, conducted by the
Illinois Hospital Association. Total budgeted vacancies have
increased 79% from 1,950 vacancies reputed in 1963 by 2"
hospitals to 3,485 reported in 1965 by only 270 hospitals.
Add your own estimate of the number of non-budgeted
vacancies that exist as well as the number of vacancies
existing in Illinois hospitals not responding to the survey."
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Indiana

Indiana Employment Security Division, Research and Statis-
tics Section. Occupational Shortages in Indiana Hospitals.
Indianapolis, The Division, November 1963, 12 pp.

Present needs and present training capacities.

"The majority of the hospitals cannot train personnel for
their needs. Training programs are both costly and time
consuming, and many hospitals have neither the funds nor
the facilities for conducting training."

Kansas

Gentry, Frank L. Education is Helping to Solve Long-
Standing Personnel Shortages. Hospitals 39: 55.60, June 1,
1965.

Figures from 117 reporting hospitals.

"Only recently, 117 hospitals in Kansas responded to a
hurried survey and tallied 1168 job openings in some 28
positions for which they would have immediately employed
a trained person if he had been available. Kansas now has
six schools, providing 12-month courses for licensed practical
nurses; it seems safe to predict that Kansas hospitals could
absorb the graduates of 15 L.P.N. schools ..."

Kansas Health Facilities Information Service, Inc. A Study of
Nursing Needs and Goals in Kansas Through 1975. Pub.
No. 108. August 1965, [47 pp.].
R.N.'s: Employed, 1964-6,203

Needed. 1964-7,002
Needed, 1975-7,913

L.P.N.'s: Employed, 1963-1,096
Needed. 1964-3.867
Needed, 1975-4,711

Committee on Manpower. Governor's Council on Mental
Retardation. Report on Initial Meeting, March 4, 1965.

Mental health personnel needs-1965 and 1976.

Kentucky

Teague, Russel E. Health Manpower Statistics. February
7, 1966 (unpublished).

Present supply for many health occupations.

Minnesota

Health Manpower Study Commission. Health Manpower for
the Upper Midwest. A Study of the Needs for Physicians



and Dentists in Minnesota, North Dakota, South Dakota,
and Montana. St. Paul, Louis W. and Maud Hill Family
Foundation, June 1966, 135 pp.

"The Commission strongly recommends that the body
charged with regional planning of health services lay plans
for continuing regular data collection and study of material
relative to such professional groups as nursing, medical tech-
nology, physiotherapy, occupational therapy, dental hygien-
ists, and others that are needed to maintain a high quality of
medical and dental care and to meet the demands of an
affluent and growing population . . . The Commission lastly
recommends that the junior colleges incorporate programs
for training health manpower among their educational offer-
ings."

Montana

Consultant from the Department of Medical and Hospital
Administration of the Graduate School of Public Health,
University of Pittsburgh. Hospital and Health Resources in
Montana. Boulder, Colorado, Western Interstate Commission
for Higher Education, May 1964, 20 pp.

Ratios to 1960 population for several occupations.

"With only 83 licensed practical nurses per 100,000 peo-
ple, Montana is well below the national average of 115 per
100,000.... The health professions with which Montana is
relatively poorly supplied include medical record librarians,
pharmacists, podiatrists, and psychologists, in regard to all
of which it is below the national average. Finally ... Mon-
tana is far below the national average for social workers,
having a ratio of 8.2 per 100,000, compared to a figure of
19.5 per 100,000 nationally."

Nevada

Consultants from the Department of Medical and Hospital
Administration of the Graduate School of Public Health,
University of Pittsburgh. Hospital and Health Resources in
Nevada. Boulder, Colorado, Western Interstate Commission
for Higher Education, May 1964, 20 pp.

Ratios to 1960 population for several occupations.

Nevada has ratios below those for the nation with respect
to dietitians, medical technologists, occupational therapists,
optometrists, and veterinarians.

Nursing Comm:ttee of Nevada Public Health Association.
Nursing in Nevada 1964. Nevada Tuberculosis and Health
Association, 1964, [121 pp.].

Using a ratio of 350 per 100,000 population, Nevada will
need 1,586 R.N.'s in 1970, which constitutes an increase of
919 over the 1963 supply.

New Mexico

Dillman, Everett G. New Mexico Nursing Needs and Re-
sources: The Situation. Albuquerque, University of New
Mexico Bureau of Business Research, 1964, 19 pp.

Present supply and needs to 1970.

R.N.'s 1964 supply-2,227 (201 per 100,000 population)
1964 unmet need in hospitals and other institutions-
315

"Computed conservatively, the annual demand until 1970
will require at least 100 nurses more than the expected net
increase in supply. This probable annual deficit is cumula-
tive, and can only serve to curtail nursing services available
in the State, unless it is eliminated by definite action pro-
grams."

Mariani, Rose R. Survey of the Manpower and Training
Needs of New Mexico State Institutions. Albuquerque, The
University of New Mexico School of Medicine, January
1965, 148 pp.

Present supply and need in State institutions.

North Carolina

Employment Security Commission of North Carolina. Man-
power and Training Needs for Medical and Health Service
Occupations in North Carolina. Raleigh, North Carolina,
Bureau of Employment Security Research, September 1963,
63 pp.

1963 supply, 1963 and 1966 needs.

Hospitals, medical institutions, and schools now do exten-
sive training in many of the 34 occupations covered in this
survey. An examination of the survey data indicates that
such training will meet only 73 percent of the need by year-
end 1966. Thus, additional training will be required to
meet anticipated shortages of about 3,075 by year-end 1966.

Oklahoma

Oklahoma Mental Health Planning Committee. Long Range
Plan for Mental Health in Oklahoma. Oklahoma City, The
Committee, [no date], 65 pp.

"All service professions are in short supply. Demands
are increasing out of proportion to population increase."

Oregon

Report of Committee on Manpower and Training, 1963-
1965. State of Oregon Division of Menial Health, February
9, 1965, 20 pp.
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Pennsylvania

Pennsylvania Health Careers Committee, Pennsylvania Health
Council. Health Careers. Harrisburg, The Committee,
[1965].

General employment outlook in many health occupations.

"The demand for public health nurses far exceeds the
supply?'

Rhode Island

Hospital Association of Rhode Island. Personnel Employment
and Training Survey, January 1966.

In a survey of two hospitals, there were 152 R.N.'s em-
ployed, with 50 budgeted vacancies, and 111 LPN's employed,
with 28 budgeted vacancies.

A Plan for the Consolidation of Public Health Services in
Rhode Island. New York, Community Research Associates,
Inc., 1965, 126 pp.

Present employment figures for several occupations.

Nursing Needs and Resources in Rhode Island. A Survey
by The Rhode Island Council of Community Services, Inc.
in Cooperation with The Rhode Island League for Nursing.
August 1964, 84 pp.

:cording to a survey of 70 South Carolina hospitals in
Augi. 1964, there is a shortage of 1,381 hospital em-
ployees . . . The shortage of professional and paramedical
personnel is approximately 775, or 20.8%."

South Carolina Hospital Association's Committee on Hos-
pital Careers. Medical Technology in South Carolina and
Hospital Dietitics in South Carolina. Hospital Careers Digest
Vol. II, Nos. 2, 3, October and November 1964.

Present supply figures.

Alford, Elizabeth M. Nursing in South Carolina 1964.
Columbia, South Carolina, Seh Carolina Hospital Associa-
tion, December 1964, 55 pp.

A statistical study of the quantity of nurses and the quality
of their training including figures for need through 1970.

South Carolina State Nurses' Association. Nurses for South
Carolina. [1964], 15 pp.

Projected needs for 1970.

The ratio of 187 nurses per 100,000 population in 1962 is
far below the national ratio. Using a ratio of 300 per
100,000 population, in 1970 the state will need 7,944
R Ws, an increase of 3,602 over the supply in 1960. The
State will also need 4,766 L.P.N.'s, an increase of 3,156 over
Cie 1960 supply.

1963 data on R.N.'s and L.P.N.'s including age, education,
and type of employment. Vermont

South Carolina

South Carolina Hospital Association and South Carolina
Employment Security Commission. Manpower Requirements
for Health Facilities in South Carolina. Columbia, South
Carolina, The Commission, March 1966, 54 pp.

"Manpower requirements in medical and health services in
South Carolina will increase substantially in the next five
years . . . Employment totaled approximately 17,400 in the
81 surveyed occupations . . . The number of additional
workers required to meet both expansion and replacement
needs will total nearly 6,600 by 1967 and 14,900 by 1970."

South Carolina Hospital Association. Crisis in Health Care
in South Carolina. Preliminary Report on Professional, Para-
medical, and Technical Personnel, November 9, 1964.

Present supply and needs for all categories of hospital per-
sonnel.
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Report of the Task Force on Mental Health Manpower.
Appendix to the Vermont Mental Health Plan. Montpelier,
Vermont, Vermont Department of Mental Health, August
1965, 26 pp.

Present Ripply and budgeted vacancies in mental health and
mental retardation positions.

There are 20 unfilled budgeted positions in the mental
health and mental retardation fields in Vermont, including
six positions for social workers, as of May 1, 1965.

Virginia

McGlothlin, William J. Educational Programs in Virginia
for Fields Related to Health. Staff Report #6. Richmond,
Virginia, The Higher Education Study Commission, Com-
monwealth of Virgiaia, 1965, 55 pp.

1965 supply and demand figures for 17 occupations.



"One estimate by the Virginia Council on Health and
Medical Care shows only 557 dental assistants in full-time
employment, less than half the 1,200 needri. Most of these
have been trained by individual dentists in offices rather
than in any formal program . . . . There are too few medical
technologists they cannot be trained fast enough to meet
the demand. It is estimated, for example, that the need
in Virginia is for perhaps 2,000 medical technologists, but
there are only about 800 in the state . . . . This number
[graduated from training schools in Virginia now] is insuffi-
cient to meet the need of replacements caused by turnover. let
alone satisfying the needs caused by the expansion of labora-
tory tests. The number of laboratory tests has doubled in the
last five years alone, and hospital beds and outpatient visits
have increased at the same time. Growth of the laboratories
has been almost astronomical."

Wyoming

Consultants from the Department of Medical and Hospital
Administration of the Graduate School of Public Health,
University of Pittsburgh. Hospital and Health Resources
in Wyoming. Boulder, Colorado, Western Interstate Com-
mission for Higher Education, May 1964, 20 pp.

Ratios to 1960 population for several occupations.

"Wyoming's number of licensed practical nurses, 104 per
100.000 population, is somewhat lower than the average of
115 per 100,000 for the United States as a whole . . . .

[Wyoming] is well below the averages for the country as a
whole in regard to occupational therapists, podiatrists, psy-
chologists, and social workers...."
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Appendix C

Universities with Schools of Allied Health Professions

University of Alabama
(Program in development stage.)

Loma Linda University

University of California

University of Florida

University of Illinois

Indiana University

University of Kentucky

Boston University

Northeastern University

St. Louis University
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Charles H. Winkler, Ph.D.
University of Alabama Medical School
1919 7th Avenue South
Birmingham, Alabama 35233
Ivor C. Woodward, M.A., Dean
School of Health Related Professions
Loma Linda University
Loma Linda, California 92354
Willard C. Fleming, D.D.S., Chancellor
University of California
San Francisco Medical Center
San Francisco, California 94122
Darrel J. Mase, Ph.D., Dean
College of Health Related Professions
University of Florida
Gainesville, Florida 32603
Charles E. Richards, M.D., Director
School of Associated Medical Sciences
College of Medicine
University of Illinois
Chicago, Illinois 60680
J. L. Arbogast, M.D., Director
Division of Allied Health Sciences
School of Medicine
Indiana University Medical Center
1100 West Michigan Street
Indianapolis, Indiana 46207
Joseph Hamburg, M.D., Dean
Allied Medical School
University of Kentucky Medical Center
800 Rose Street
Lexington, Kentucky 40506
George K. Mackechnie, M.A., Dean
Sargent College of Allied Health Professions
University Road
Boston, Massachusetts 02215
Edmund J. McTernan, Chairman
Allied Medical Sciences
Northeastern University
104 Hayden Hall
Boston, Massachusetts 02115
Sister Mary Stephen Noth, S.S.M, Dean
School of Nursing and Health Services
St. Louis University
Nicholas Building
1504 South Grand Blvd.
St. Louis, Missouri 63104
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State University of New York at
Buffalo

State University of New York
Downstate Medical Center

Ohio State University

University of Pennsylvania

Temple University

Jefferson Medical College

Medical College of
South Carolina

J. Warren Perry, Ph.D., Dean
School of Health Related Professions
State University of New York at Buffalo
18 Diefendorf Annex
Buffalo, New York 14214
Joseph Benton, M.D., Dean
State University of New York
Downstate Medical Center
College of Health Related Professions
450 Clarksoi. Avenue
Brooklyn, New York 11203
Robert J. Atwell, M.D., Director
School of Allied Medical Services
Ohio State University
Columbus, Ohio 43210
Wesley G. Hutchinson, Ph.D., Dean
School of Allied Medical Professions
University of Pennsylvania
Philadelphia, Pennsylvania 19104
Aaron L. Andrews, Ph. D., Dean
College of Allied Health Professions
Temple University
Philadelphia, Pennsylvania 19122
John W. Goldschmidt, M.D., Dean
School of Allied Health Sciences
Jefferson Medical College
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