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Foreword

The purpose of this monograph is to describe
and evaluate various methods used to determine
present and future health manpower supply and
requirements. The methodologies presented were
chosen after a review of the documents identified
in the Inventory of Health Manpower Planning
Activities of 1973 in the Bureau of Health Man-
power. Documents selected for their methodolog-
ical content were then analyzed in detail. The
authors also provided supplementary material by
researching other references and information
sources.

This monograph does not address the full range
of methodologies that may be used in overal|
health manpower planning; rather, it is limited to
the specific subject of eslimating manpower
supply and requirements. It deals only peripher-
ally with related manpower issues that affect
supply and requirements, such as labor produc-
tivity, task delegation. and geographic and
specialty distribution.

The methodologies presented are practical and
can be implemented with the resources available
to state and local health planners. Theoretical or
more complex methodologies commonly used at
the national level have been deliberately
excluded.

3



The monograph is presented in two volumes.
Tre first volume provides an analytical perspec-
tive, the definition ot terms, the factors that detey-
mine suppbly and requirements, ihe concepts that
underlie each methodological approach, and the
uses and limitations of health manpower statis-
tics within the context of tne subject area. The
secund volume is a practical manual that de-
scribes the methodology step-by-steg, ncluding
questionnaire samples and selected tables for
estimating health manpower supply and require-
ments.

It is hoped that this monograph will contribute
to planners’ understanding of the state of the art
and tc the improvement of health manpower
planning.

= 7
e

Z. Erik Farag, Ph.D.
Director, Division of
Planning Methods and Technology

Bureau of Health Planning
and Resources Development
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Preface

The National Health Pianning Intormation
Center, a compongant of the Division of Planning
Methods and Technology. Burzau of Health
Planning and Resources Development, is cur-
rently pubiishing two series of monographs on
health pianning.

The first series, of which this two-volume mono-
graph is a part, invoives health planning methods
and technology. Future monographs wilt also
include detailed descriptions of pragmatic
methods developed and used by practicing health
planners in a variety of locations and situations.
The overall purpose is to provide heaith planners
with suggestions for methods and procedures
that can be adapted to their own health planning
environment and experience.

The second series includes monagraphs on
health planning information, as well as general
and topical bibliographies of the health planning
literature and reference works to current
programs, to individuals, and ‘o institutions
involved in health planning.

Copies of alt monographs published by the
National Health Planning Information Center can
be purchased from:

. The National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161
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This second monograph. Methodological
Approaches for Determining Health Manpower
Supply and Requirements. was prepared by
Robert R. Nathan Associates. Inc.. of Washington,
D.C. The monograph is presented if two volumes.
Analytical Perspective (Volume 1} and Practical
Planning Manual (Volume ).

The report on which this monograph is based
was originally entitied "Critical Review of Meth-
odological Approaches Used To Determine Health
Manpower Supply and Requirements.”” The report
was funded under HRA Contract No. 230-75-0057.

The project team for Robert R. Nathan
Associates was directed by Harriet M. Kriesberg.
The report was written by Ms. Kriesberg. Jonn Wu,
Edward D. Hollander. and Joan Bow. Advice in the
preparation of the report and review of the final
manuscript were provided by an outside panel of
practicing health planners. The panel consisted of
rene H. Butter of the School of Public Health.
University of Michigan; Lewis Dars of the New
Jersey Department of Higher Education: and
Thomas L. Hall of the School of Public Health.
University of North Carolina.

Mary C. McGuire of the Bureau of Health Plan-
ning and Resources Development. Heaith
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I. General
Description of

Methodologies
Used

Introduction

Unplanned and unfocused studies of health
manpower requirements and supply yield a mean-
ingless collection of statistics. The relevancy of
the study findings and of the policy conclusions
is a reflection of the attention paid initialiy to
defining the objectives of the study in the light of
the problems that need to be addressed. .

While all manpower studies are intended to
reduce uncertainty and error. the overall objec-
tives of estimating requirements and supply may
vary from the comprehensive to the specific, the
immediate to the long run, the ideal to the practi-
cai. For example, manpower studies may be
undertaken to provide input to a health systems
plan. identifying "the number, type anad :ocation of
the area’s health resources’;' to estimate the
impact of changing population on manpower re-
quirements; to identify the number and type of
health manpower needed = impiement a new
health program, to review &~d co:ament cn the
certificate-of-need appiicatinns

No one study or general data base will satis-
factorily answer the range of issues that face the

1 PL 93:641.Sec 1513 (b)(D).
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health planner, nor will he be able to start de novo
with every problem to which he must respond. Thz
planner must become adept at analyzing the prob-
lem and data requirements. identifying relevant
information; integrating, distilling and impro-
vising to provide the necessary inputs for his
study; and maniputating tie statistics in a logical,
rational fashion to produce reliable r.stimates.

The state-of-the-art at present re quires that the
planner reiy on reasonable assumptions for a
number of important variables in his estimating
process because no precise figures are available.
Issues such as labor productivity and price elas-
ticity of demand are critical but have not been sat-
isfactorily measured. As a result, any estimate of
supply and requirements must be viewed with
reservaticns, no matter how skillfully derived or
ingeniously executed. All estimates at some point
rely on informed judgment and therefore repre-
sent an approximation of reality.

All manpower studies, whether of requirements
or supply, have an analytical framework that out-
lines the steps to be followed. Logically, one
would proceed in the following fashion:

1. Clearly define the problem and underlying
issues and policy choices. The study findings
should enhance the pianner's understanding of
the nature of the manpower problems in his area.

2. Define the manpower to be measured —

doctors, medical faboratory personnel, all allied
health workers, health-related workers. The man-
power classification scheme must relate to the
problem the planner is addressing. If, for example,
the problem concerns a new clinic to house ar.
alcoholic, drug abuse or mental health program,
then psychiatrists, psychologists and social
workers are the appropriate group to s‘udy, while,
if this program deals with a massive inoculation
effort of the type undertaken when the polio
vaccine was introducd, primary care physicians
and nurses are the indicated occupations.

12
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When one is deciding upon the manpower that
is to be measured, the interrelatedness of the job
content of health care workers must be kept in
mind. Doctors and dentists r.4v:: hictorically been
the core independent occu:4tn in the health
industry, with nurses as the.: .~ dependent as-
sistants. Today, the proliferai of specialties
and occupations has created an increasingly
complex relationship of complementarity and
substitutability among health occupations.

3. Determine the relevant !abor market and
medical service area of the study. In most studies,
the fact that data are available by geographic
boundaries based on political subdivision or the
census definition of standard metropolitan statis-
tical areas has determined the area of study. The
Nat' ral Health Planning and Resources Develop-
mei: Act of 1974 calls for the establishment of
heaith service areas (HSA's) “‘appropriate for the
effective planning and development of health ser-
vices . ..coordinated with the boundaries of areas
designated . .. for professional standards review
organizations, existing regional planning areas,
and state planning and administrative areas."?

4. Determine the relevant time period. The
target date may e the present or anywhere from
one to several years in the future. The length of
training tirne may vary, according to the profes.
sion and skiil ievel, from one to 11 years after high
school. The starting date of a new program that
Wil alter conuurmer demand or the scheduled
opening of a major facliity that wlll need to be
atalfed may be other considerations. The relevant
tune period is determined by the problem ad-
dressed, taking into account the time required to
produce the types of health manpower under
study. In genaeral the longer the projection period,
the less rellable tho estimate.

2. P D361, Soc, 1511, Soo Chapler I of Volome | tor a dig-
cossion of the concepts of rodovant labor market and appropri
ula haalth sorvico aron.
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Aruitoxt provided by Eic:

5. Formulate the assumptions regarding the
future in terms of the total environment. The plan-
ner must envision the size and demographic
characteristics of the population; general eco-
nomic conditions, especially gross national prod-
uct; number of persons in the labor force and the
unemployment rate; and changes that will occur
in the delivery system to ¢reate a more coherent
structure and to adapt to the comprehensive care
financing of a National Health Insurance pro-
gram. Whatever the assumptions are, they should
be made in as precise terms as possible and
should be explicitly presented in the report.
Failure to do so may lead to misinterpretation
and misuse of the study findings.

6. ldentify the precise information needed and
investigate the availability of secondary data. Dis-
tinguish the essential from the optional data re-
quirements, recognizing that the differentiation is
based on the problem definition and the methed-
ology used. The data search may produce inforn. .
tion not previously known and thus lead to a refor-
mulation of the problem, the assumptions and the
datarequirements. Secondary data are sometimes
inconsistent or noncomparable; the planner must
decide on the techniques to be used to overcome
these difficulties. If, for examnple, the historical
record 15 based on several time series that are not
continuous, the coverage and definitions under-
lying each series should be studied to determine
how to link them. The use of secondary data typi-
cally saves timo and cost, but it requires careful
scrutiny and a1t times labonous  adjustments,
Whaon secondary data do not oxist, proxy mea-
qures that can be used i their stead should be
sought. ' If socondary or proxy data are not avinl-
able, and the data are essential for thoe study, pri-
mary data collection 15 nacossary. In that case,
idontify the sources of information and the appro-
priate raspondont

Y G the dimcussion of procy measures i Chapter 11 and
Theecdata thal iy e asatul e prosy measiees i Appondic i
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The General
Classification
of Types of Studies

Consus Survey of
Target Population ®

O

ERIC

Aruitoxt provided by Eic:

7. Select the methodological techniques to be
used for collecting primary data and for statistical
analysis. No one technique can be recommended
across the board. The planning agency must con-
sider the advantages and disadvantages of the
alternative methodologies that are described in
detail in Chapters |l and IV and the resources at
the planner’s disposal.

8. As a general principle. any means of alter-
native independent projection is worth pursuing
as a check against the systematic projections and
to get some sense of the range ot error in the
latter. Many cross-checks should be builtinto the
system itself ...."* All statistical computations
should be checked at least once. preferably by
someone other than the person who originally
computed them. Whenever possible. prepare esti-
mates using more than one methodology. Trv fora
range of estimates. not a single statistic, by
adopting several sets of assumptions tolearn how
they affect the projections of supply and requirg-
ments and to make the study results more useful.
Evaluate the accuracy of the results. Measure the
reliability of the estimate statistically. Validate
the estimates. if possible, by comparing them
with other independently obtained figures.

A census is a complete enumeration of a popu-
lation. The principal steps in the planning and
executionof acensus are:

1. State the objectives of the census as clearly
as possible. it is easy to forget them when one is

1 Guldstem. Harold M., “Methods ol projecting supply and
demand i high level occupations.” Paper presented at the
Annual Convention of the American Statistical Association,
Phitadelphis, September 8, 1965 Washington, D C.: Amgrican
Statistical Association, 1965 ’

L T section on census and sample surveys draws on and
closely tollows Cochran, Wilham G . Samphng Techmques,
snd ed pp. 12,58 1011, 72.73 New York: John Wiloy & Sons,
e 1963
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engros~ed in details, and then to make decisions
that th.sart the objectives.

2. Define the population about which informa-
tion is wanted: the target population (for example;
physician health manpower in the United States:
haalth manpower providing primary care in a city).
The definition of the target population may pre-
sent no problems, but borderline cases may arise.
It is best, therefore, to define practically who is
and who is not a member of the population. The
definition must be usable in practice: the enu-
merator must be able to decide in the field, with-
out much hesitation, whether a doubtful case
betongs to the population; a resrondent must be
ahle to comprehend who is to be included in his
resnonse.

3. Pin down the data to be cullected by de-
signing the plan of analysiu. One Imust be sure to
gather all the data relevant to the objectives of the
census and necessary for the analysis; no essen-
tial data should be omitted. However, one must
guard against asking for more ir;. smation than is
needed. The longer the questinnnaire, the more
likely are errors and omissions; and the .juality of
answers to important as well as unirnportant
questions may be lowered.

4. Determine the methods of measurement,
There may be a choice of measuring instruments
and of methods of approach. For instance, data
about a person's health may be obtained from
statements that he makes or from a medical
examination. The survey may employ a self-
administered questionnaire; an interviewer who
raads a standard set of questions without devia-
tion; or an interviewing process that allows the
interviewer to probe as much as he thinks neces-
sary. The approach may be by mail, by telephone,
by personal visit or by a combination of the three.
Preliminary to the taking of the census, the con-
struction of questionnaires or record forms on
which the questions appear and on which
answers are to be entered should receive major

16



Sample Survey

attention. Witk simple questionnaires, the
answers can often be precoded and later routinely
transferred to mechanical equipment. For the
construction of good record forms, it is necessary
to visualize the final summary tables that will be
used for the analysis.

5. Pretest the measuring instrument and the
method of approach. It has been found useful to
try ou' the questionnaire and the field methods on
-+ smal! scale. Such a trial nearly always results in
improveients and may reveal unsuspected
tr ~sble sp..ts. For example, one may find that the
,o.. will te m sch greater than expected, that a
¢ .astion is ambiguous, that the ordering of ques-
t.one is difficult for the respondent to follow, and
so on.

6. Organize the field work. In a major census
there are many problems of administration. Per-
sonnel must receive training in objectives of the
survey a: o .n the methods of measurement to be
employerd 2 * must be adequately supervised. It
is invaluat.e to introduce a procedure for early
checking ot the quality of the returns. Plans must
be made forhandling nonresponse.

7. Summarize and analyze the data. The com-
pleted questionnaires have to be thoroughly
edited to amend recording errors, to delete data
that are obviously wrong and to follow up for non-
responses. Tabulations, which lead to the esti-
mates, are then performed. Different methods of
estimation may be available. Data from a census
should cover all the units of the target population
and should be comparable overtime and space.

Administrators, often familiar with censuses,
are inclined to be suspicious of samples and re-
luctant to use them in place of censuses.
Although this attitude is now less prevalent, it
may be useful to list the principal advantages of
sampling as compared with complete enumera-
tion. Briefly, these are reduced costs, greater
speed, greater scope, and greateraccuracy. If data

17



are secured from only a small fraction of the popu-
lation. the cost is bound to be smaller than if a
complete census is attempted. For the same
reason. the data can be collected and summar.zed
more quickly with the sample than with a com-
plete count. If highly trained personnel or special-
ized equipment must be used to obtain the data.
samples may be practicable and a complete
census may be out of the question. A sample may
actually produce more accurate results than will a
complete enumeration. Higher quatity personnel.
reduced workloads. more careful supervision of
the field work. and quicker processing o! results
become feasible in a sample survey.

Many of the principal steps in the conduct of a
census are repeated in the conduct of a sample:

1. Aclear statement of objectivesis necessary.

- 2. The target population must be defined. The
population to be sampled should coincide with
the target population. Sometimes, however, it
happens that the sampled population has to be
more restricted than the target population. If so, it
should be remembered that conclusions drawn
from the sample apply to the sampled population.
Judgment about the extent to which these conclu-
sions will also apply to the target population must
depend on other sources of information.

3. One must verify that all the data are relevant
o the objectives of the sample survey and that no
essential data are omitted.

4. At this juncture, one takes a step that was
not required in planning a census: the specifica-
tion of the degree of precision wanted in the re-
sults. The results of sample surveys are subject to
some uncertainty because only part of the popula-
tion is being measured. Uncertainty can be re-
duced by larger samples, but these cost either
more time, more money or both. The specification
of the degree of precision Is the responsibility of
the person who is going to use the data. Many
administrators are unaccustomed to thinking in
terms of the amount of error in estimates that is

18
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consistent with making sound decisions; some-
one with a knowledge of statistics can often help.

5. As in the conduct of censuses, there may be
a choice of measuring instruments and of
methods of approach to the population: self-
administered questionnaire vs. interview; mail vs.
telephone contact, and so on.

6. Next, one must take another principal step
that does not occur in a census: before the sample
is selected, the population must be divided into
parts that are called sampling units. These units
must cover the whole of the population, and they
must not overlap, in the sense that every element
in the population belongs to one and only one
unit. Sometimes the appropriate unit is obvious;
at other times there is a choice of unit. In asample
of hospital employees, the unitis the hospital; for
physicians statewide, the unit might be the
county medical society. The construction of this
list of units is called a frame. It is often one of the
major practical problems of asample survey.

7. A sample may be drawn in a variety of ways.
One can select haphazardly, cail for volunteers, Of
select by simply using one’s judgment. Under the
right conditions any of these methods can give
useful results, but the difficulties are that one has
no basis for correcting for bias or for specitying
the confidence limits of the estimate. To be able
to do this, one must use probability sampling
designs: simple random sampling, stratified
random sampling, systematic sampling, cluster
sampling, double sampling, or any of numerous
other strategies.

8. In the planning of a sample survey, a deci-
sion must be made about the size of the sample.
This decision is important. Too large a sample
means a waste of resources, and too small a
sample diminishes the utility of the results. The
principal steps involved in the choice of the
sample size (n) are as follows:

a. Keeping in mind the significance of the
estimate for the planner’s use and the objec:
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tives of the study, one must find some equa-
tion which connects (n) with the desired
precision of the sample. The equation will
depend on the content of the statement of
precision and on the sampling plan. One of
the advantages of probability sampling is
that it enables this equation to be con-
structed.

b. The equation will contain as parameters
certain unknown properties of the popula-
tion. These must be estimated in order to
solve the equation.

c. Data are often published for certain major
subdivisions of the population. Desired
limits of error are set up for each subdivision.
A separate calculation is made for the size
of sample (n) in each subdivision, and the
total {n) is found by addition.

d. More than one characteristic is usually
measured in a sample survey. If a desired
degree of precision is prescribed for each of
them, the calculations could lead to a series
of conflicting values of {n), one foreach item.
Some method of reconciliation must be
found.

e. Finally, the chosen (n) must be appraised
to see if the resources are available to take a
sample of this size. This appraisal requires
an estimation of all the costs, labor, time and
materials required.

9. All of the remaining steps of the sample
survey are familiar from the census: the pretest,
the organization of the field work, and the tabula-
tion and analysis of the data.

The prospective builder 0f economic models

must be able to spot persistent relationships {cor-

relations) among relevant variables and to identify

6. The discussion I1s based on Lowry. Ira S., "A short course
in model design,” (in) Berry, B.J.L. and Marble, D F. eds..
Spatial Analysis, pp. 53.64. Englewood Cliffs, N.J.: Prentice-
Hall, Inc.. 1968. The article is addressed to urban planners;
however, the main steps apply to health manpower planners as
well.

An excellent introduction to mathematical mode! building is
Beach, E.F., Economic Mode!s: An Exposition. New York: John

20
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causal sequences. Then he must write in mathe-
matical notation a logical framework within
which the variables of interest, the dependent or
endogenous variables, stand at the end of a
causal sequence, and the prime causes, the inde-
pendent or exogenous variables, are at the other
end. For instance, y = f (x, z); y, the dependent
variable, is a function of x and z, the independent
variables; a = f(r, s, t); a, another dependent vari-
able, is a function of r,s,¢t, other independent vari-
ables; and so on. The logical framework may in-
clude dozens of equations; at this point, the
model builder borrows from the theorist.

Although “‘theory’ and ‘‘model’ are often used
interchangeably, a distinction can be drawn. The
theorist's overriding aims are logical coherence
and generality. He is ordinarily content to specify
only the conceptual significance of his variables
and the general form of their functional interrela-
tionships. The theorist derives interesting and
empirically relevant propositions from the small-
est set of postulates possible.

The model builder is interested in the applica-
tion of a theory to a concrete case. He is con-
strained, as the theorist is not, by considerations
of cost, of data availability and accuracy, and of
time. Above all, he is required to be explicit, where
the theorist is vague. Things that “'succeed,” how-
ever mysteriously, get substituted for the theo-
rist's elegant constructs.

The theoretical ‘“borrowings’” of the model
builder are clearest from the set of structural rela-
tions he chooses as the framework of his model.
An articulated model will consist of a set of prop-
ositions of the general form,y = f(x,z...). These
propositions include all the variables in which the
model bullder is interested and specify the ways
in which variables act upon one another.

Wiley & Sons, Inc., 1957. Another excellent book for the fitting
of both single equation and simultaneous equation models I8
Johnston, J., Econometric Methods, 2nd ed. New York:
McGraw-Hill Company, 1972. Thig is very much a teaching text;
however, it assumes an introduction to statistics.
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Propositions can be classified in terms of their
content as technological, institutional. behavioral,
or accounting. This is always useful for models
relating to policy issues. The model buijlder is
bound by rules of consistency {there can be no
contradictory propositions) and coherence (there
must be as many independent propositions as
there are variables). Within these rules the expert
model builder has a wide leeway.

The theorist is satisfied with the general forms
shown above. or with these forms plus a few con-
straints and restrictions. The model builder must
be much more explicit. specitying the exact func-
tional forms of his structural relations: for
example.y = a + bx + c¢ (l/z). He must also fit
his variables (x.z) and parameters (a.b.c} from
empirical sources.

Once the model builder has settled on a theo-
retical perspective. designed a logical framework.
and postulated the existence of enough empirical
relationships to permit an attack on his problem.
his next task is to “'fit" the model. This task means
(1) giving the variables mentioned in the model
precise empirical definition. and (2) furnishing
numerical values for the model's parameters. A
variable conceived in general terms must be re-
lated to an available statistic. Often a variable in-
cluded in the model because of its theoretical sig-
nificance may not be directly observable in the
real world: so. a suitable proxy must be chcsen.

If the model can be formulated as a set of simul-
taneous linear equations. econometric”
methods can be used to find values for all param-
eters of the model. Alternatives to an econo-
metric fit can be described generally as “heuris-
tic™ methods. For example, the model is parti-
tioned into smaller systems of equations — some
containing perhaps a single parameter — so that
the parameters of each subsystem can be fitted
independently. Methods of obtaining estimates of
the various parameters in these subsystems may
vary considerably. A model ordinarily contains
parameters whose function is nominal. and a
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mode! builder may simply assign an arbitrary but
plausible value to such a parameter. Trial and error
methods can be used to find a set of parametric
values which seem to work. Finally. model build-
ers sometimes resort to “*human’ parameters. At
the appropriate point in the operation of the
model. intermediate or preliminar: results are
scanned by persons with the necessary expertise
who are asked to alter these outputs based on
their experience in the field: the altered data are
then fed back to the computer for further pro-
cessing.

Fitting a model is like the manufacture and
assembly of a new piece of machinery. A team,
guided by engineering drawings, shapes each
component and installs it in proper relation to
other components. Along the way considerable re-
design, tinkering and adjustment of parts are
done: but eventually the prototype is completed.
Still a question remains about the prototype
(model); Will it really work? Will the computed
manpower predictions be plausible by intuitive
standards? It is important to realize that it is ex-
tremely difficult to establish clear and objective
standards for the resuits of a model.

In conclusion, in the process of model building
the participants invariably find their understand-
ing increased. The necessity cf framing questions
carefully does much to dispel the fog of sloppy
thinking. ’

Much statistical analysis is done with the aid of
only a few very simple measures as described
below.

7 Adescrniption and inventory of 56 health manpower models
are available 1n U.S. Department of Health. Education. and
Welfare, Bureau of Health Resources Development, An Anal
ysis of Health Manpower Models. 2 vols, Rockville. Md.: U.S
Departmant of Health. Education, and Weltare, 1974.

8 US. Department of Labor. Manpower Admimistration,
Handbook for Manpower Planners. A Census Use Study. Part |
pp. 84-85. Prenared by the U.S. Department of Labor and the
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"MEAN:

MEDIAN

MODE:

RATIO:

PROPOR-
TION:

represents an average of a set of data
calculated by dividing the sum of all
data in a set by the number of data
items in the set. For example, if your
children had ages of 3, 5, 6 and 8,
then the average or mean age is

3+546+8 = 22=55
4 4

represents the middle value of a set
of data. If the set contains an odd
number of data items, the median is
equal to the « entral data item. But, if
the set corains an even number of
dataitems, tho median is equal to the
average of the two central data items.
For example, if five children had ages
of 4,5, 7, 8 and 10, then the median
age is 7, if four children had ages of 4,
5,7 and 10, then the median ageiis 6.

represents the most frequently oc-
curring value in a set of data. For
example, 20 is the mode for the fol-
lowing set of data; 20, 40, 10, 15, 20
and 20.

expresses the size of one number in
relation to another number. A ratio is
obtained by dividing the number
which serves as the basis of compari-
son into the number which is being
compared to it. For example, 140 is
twice as large as 70; thus the ratio of
1401070is 2. Likewise, 70 is one- half
the size of 140; thus the ratio of 70 to
140is0.5. .

a ratio in which the size of one num-
ber is compared to the size of a total
number. For example, if the rural
population of an area is 30,000 and
the urban population is 10,000, then
the proportion of the total population
which is rural is 0.75 or 30,000/(30,000

U.S. Department of Commerce, Social and Economic Statistics
Administration. Washington, D.C.: U.S. Government Printing

Otfice. 1973.
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+ 10,000) = 0.75. Proportions are
usually multiplied by 10U and ex-
pressed as percentages (e.g., the
rural population is 75 percent of the
total population).

RATE: a ratio of one th'-.~ to another in a
specified period . ‘ rime. In calcu-
lating a rate, the ,.merator is the
number of events which occurred
during an even period and the de-
nominator is the population in whirh
the events occurred. For example, if .
the number of unemployed persons
in atown is 225 and the labor force is
5,175, then the unemployment rate is
{225/5,175) x 100 = 4.3 percent.

Measures of the No method or equation (no matter how good) for *
Reliability of estimating the values of a variable will produce
the Estimate correct estimates every time. !f, on the whole, the

estimates are close to the actual values of the
variable, the method of estimation is thought tc be

a good one. A means for measuring the reliability
of such estimates (i.e., how '‘good" the estimates
are overall) is necessary. The standard error of,
estimate is such a measure of reliability. It isnot a

measure of how '“wrong” our estimates are. Rath-
er, it is a measure of the difference between the
actual values of the variable and the correspond-

ing estimated (or computed) values. As such, it

gives an idea of the dependability of the estimate

overall. The greater the divergence between actual

values and estimated values, the greater is the

standard error. A single actual value can be com-

pared with its estimate to determine if it is within

+1, 2 or + 3 standard error of the estimate.

About two-thirds of the actual values will fall with-

in +1 standard error of the estimated values,

about 95 percent within +2 standard error, and

practically all within + 3 standard error.

The Chi-square (X?} is another measure of reli-
ability, used most frequently in manpower studies
to determine if there is reason to believe that the
particular classifications (groups) involved in a
portion of the study are homogeneous with re-
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spect to some particular characteristic. For ex-
ample, suppose we compare the incidence of a
particular disease, during some time period, on
persons of four different age groups. We would
like some way of ascertaining whether the differ-
ences in the incidence of the disease between
age groups might be significant or accidentai. !f
the incidence is attributable merely to chance, we
could ciausify all four into one age group. The X2
test tells the probability that these differences are
due to chance. The hypothesis that the four
aroups are homogeneous with respect to the inci-
Jence of this disease car: be accepted or rejected
in light of the size of the probability and the impor-
tance of not making an error {i.e., rejecting a true
hypothesis or vice versa).

The Chi-square test has other applications in
manpower studies. The X ? test may be used, for
example, in sampling to test for significant differ-
ences between the sample variance and the popu-
lation variance or between two sample variances.’

The t-test is another way of testing the reli-
ability of an estimate. It indicates whether, at a
particular level of significance, there is suffi-
cient reason to believe that one variable can be
explained by (or is dependent upon) another varia-
ble.

Any statistical test has meaning only with re-
spect to the specific level of significance under
which it is performed. The level of significance
controls the stringency of the test. For example,
suppose a t-test is performed to determine if there
is reason to believe that the dependent variable

g Information on general statistical measures and methods
1s avallable  standard statistics textbooks. such as Croxton.
FE. Cowden. DJ. and Klein. S.. Applied General Stalistics
Englewood Chtts, NJ  Prentice-Hall. Inc.. 1967. For a
diseusston of econometnc methods. see Johnston. J.. Econo-
metrc Meothods. 2nd ed New York: McGraw-Hill Company.
1972. Apphed statistical methods for manpower forecasting
are presented in Morton. J.E . "On manpower forecasting.” (im
Methods for Manpower Analysis. No. 2. Kalamazoo. Mich:W.E.
Upjohn Institute for Employment Research, September 1968.
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Estimating Procedures

Trend Analysis Basedon
Time Series

(e.g., manpower supply) can be explained by an
independent variable (e.g., wage level or training
slots). The hypothesis assumed for the purpose of
the test is that no such relationship exists. If the
test is performed at a five percent level of signifi-
cance, five out of 100 true hypotheses would be
rejected in the long run; at a one percent level of
significance, only one out of 100 true hypotheses
would be rejected in the long run. The purpose of
the test and the use to which its results are to be
put must be considered when determining how
high a level of significance is necessary.

The t-test can also be uscd to determine at what
level of significance there is reason to believe that
one variable can indeed be explained by another
variable. Perhaps at a one percent ievel ot signifi-
cance, this relationship does not seem to hold,
but if we are willing to accept a five percent level
of significance, perhaps such a relationship dves
seem reasonable.

A variety of methods of analysis may be used
for estimating. Among these procedures are trend
analysis based on time series, regression and cor-
reiation analysis.

A time series is a set of chronological data
which records the change in *he size of some vari-
able at successive time intervals (yearly, quarterly,
monthly, etc.). Seve 2! time series are of interest
in health manpower studies: ror ex> nple, num-
bers of graduates of me.tical schools; personal
income data; population size for a particular state
or region. Most time series follow some kind of
pattern as they change in the long run. The pattern
is called a trend. Trend analysis is important to
projections since past trends can be expected to
continue or to change in a predictable fashion,
barring unforeseen events.

There are two important reasons for looking at
time series. One is merely to observe how a vari-
able has changed over time and whether it has
deviated from the trend. Such observations may
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assist the planner in formulating his assumptions
regarding the future. Second, it may be necessary
to quantify the trend itself and attempt to project
it into the future. It is sufficient for the first pur-
pose to collect time series data, graph them, and
observe the general characteristics of the trend.
If, however, the object is to project the future, a
mathematical formula is needed to express the
nature of the trend precisely.

Trend analysis proceeds in a sequence that
begins with data collection and ends with a fitted
trend line and estimating equation:

Step 1 intrend anaiysisis the collection of chro-
nological data (time series) for the desired vari-
ables. Care must be exercised with regard to the
nature and quality of the data.

Step 2 is to plot the data collected for a single
variable on graph paper. The resulting set of
points is called a scatter diagram (see Fig. 1). The
approximate shape of the curve formed by the
time series can usually be determined from the
scatter diagram by inspection.

Scatter diagrams in A and B of Fig. 1 show
straight line trends; they are said to form ‘“linear
curves.” The linear curve in A of Fig. 1 shows that
the num ar of annual graduates has been in-
creasing by a constant amount each year. The
linear curve in B of Fig. 1 shows that the number
of annual retirements has been decreasing by a
constant amount each year. The scatter diagram
In C of Fig. 1shows that population has been in-
creasing over time, but the time series does not
form a straight-line trend. The exponential trend
curve, Y = abX, shown in C of Fig. 1, seems to fit
the scatter diagram better than a straight-line
curve because population has been growing at
(approximately) a constant rate, not by a constant
amount.

Step 3 is to “fit the curve” with a mathematical
equation once it has been determined from the
scatter dlagram how the trend can best be approx-
imaied. The method of least squar®s is most fre-
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quently used to do this, when a straight line is a
good fit. This method produces Y = a + bX where
Y is the variable to be estimated, X is time,aand b
are constants. The method of least squares is said
to yield the closest fit of a line to the actual
values, since it provides an equation such that the
sum of the squared difference between the true
values of Y and the estimated values ¢f Y is mini-
mized. With values for @ and b determined by the
least squares method, the value of Y, the depen-
dent variable, can be estimated when values are
assigned to X, the independent variable. The time
series trend equation estimates how the depen-
dent variable, Y, has changed over time. Thus, the
independent variable, X, is always time.

As we have seen, not all scatter diagrams of
time series approximate straight lines. They may
form many different kinds of series curves that
can be expressed in terms of mathematical equa-
tions. Trend fitting is tailored to the form of curve
that is described by the data.

Trend analysis is actually a specific form of re-
gression analysis. Regression analysis involves
the formulation of an estimating or regression
equation which describes the relationship
between two or more variables, thus making it
possible to estimate one variable based on
another.

In regression analysis, the variables have a spe-
cial relationship to each other. The variable to be
estimated, Y, is called the dependent (or ex-
plained) variable (as in time series trend analysis).
The independent (or explanatory) variable is the
one used as the basis for estimation; it is thougkt
of as adeterminant of the dependent variable. The
main difference between trend analysis and re-
gression analysis lies not in the method of analy-
sis used, but in the fact that the independent vari-
able in regression analysis may be any quantity
(not just time) which seemns to be closely related
to the dependent variable:- There is often more
than one independent (explanatory) variable per
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regression equation. Table 1 gives examples of
the relationship between variables that might be
used in a regression analysis.

Table 1. Examples of Relationships Between
Dependent and Independent Variables

Regression Dependen* ._riable Independent variable

tamily income
size of family

| I Y = expenditures for Xy
physician, dentaland X

[}

2
hospital services X; = typeof health
insurance coverage
X, = degree of

urbanization

X = number of fami-
lies covered by
Medicaid (zero
price services
available)

| P Y = service utiliza- X, = ageofpopula-
tion rate tion

X, = sex of popula-
tion

X, = race of popula-
tion

m........ Y = labor force parti- X, = agesofchildren
cipation rates of X, = husband’s
females income

A problem arises in using regression analysis in
health manpower studies since many of the inde-
pendent variables (e.g., family income, size, race)
are interrelated and the effect of this interrelation-
ship reduces the accuracy of the estimates of the
dependent variables.

The basic steps undertaken In trend analysis
are applicable in regression analysis as well. A
scatter diagram, a pictorial representation of the
nature of the relationship between two variables,
is prepared. The simplest relationship that can
exist between two sets of variables is a linear
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relationship; when this is the case, their scatter
diagram approximates a straight line. The equa-
tion of such a straight lineis Y = a + bX, where Y
is the dependent (explained) variable, X is the
independent (explanatory) variable, and a and b
are constants (as in trend analysis). The straight
line which is the “best” fit for a scatter diagram is
called the regression line (simple regression line),
and its equation is called a simple linear regres-
sion equation. This equation is usually found by
the use of the least squares method, as in trend
analysis. )

If there is more than one independent variable,
the linear relationship can be described by a
multiple linear regression equation of the form

Y=a+b1X1+b2X2+ bnxn
where:
: X,,Xz, D

are the independent variables. Again, the method
of least squares is recommended for estimating
the values of the constants

a,b,b,, ... b,

. As in the case of trend analysis, not all relation-
ships between variables are linear. Technigues
exist for determining nonlinear regression equa-
tions.

The reliability of the estimating (regression
equation) needs to be tested to get some idea of
the “goodness” of the fit of the regression line to
the actual values plotted in the scatter diagram
(see Fig. 2). The standard error of estimate
(Symbo! Sy.x) may be used. In regression analysis,
the value of the standard error of estimate rep-
resents the magnitude of the dispersion of
observations around the estimated regression
line. It gives an indication of the amount of disper-
sion in the dependent variable, Y, which the re-
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Fig. 2.

Scatter Diagram
Showing Standard
Error of Estimate

Correlation Analysis
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gression line does not account for, and there is a
measure of the reliability of the regression equa-
tion to estimate Y. The basis of the standard error
estimate is the difference between each actual
value of Y and the comresponding estimated value
of Y. The greater the divergence between actual
values and estimated values, the greater is the
standard error of estimate. The reliability of any
one specific estimate is given by how far the re-
gression line lies in terms of S, i.e., within
+18,,, iZSy,x, iSSy,x.

Correlation analysis is closely related to regres-
sion analysis as well as to measu: ¢s of reliability
of estimation, such as the standard error of esti-
mate. Correlation analysis involves measuring the
adequacy of the estimating equation in explaining
the dependent variable. As such it is another type
of test as to the reliability of the estimating equa-
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tion. It has the advantage of being independent of
the units of the original data, and it can be applied
to simple and multiple linear regression equations
and to nonlinear estimatirig equations as well.

All of the variability in the values of the depen-
dent variable, Y, Is measured by the sum of the
squares of the deviations of the Y values from
their mean. ' Part of this variation is explained by
the regression line. The rest of the variation is left
unexplained by the regression line. The coeffi-
cient of determination, R2, measures the propor-

tion of the total variation in the dependent variabie.

that is explained by the use of the regression
equation. For example, if R2 = 0.857, the regres-

sion equation used explaired 85.7 percent of the

total variation in the dependent variable, Y. If R2
= 0.325, only 32.5 percent of the total variation of
Y has been explained.

The coefficient correlation, R, is the square root
of the coefficient of determination. The correla-
tion coefficient varies from -1 through 0 to +1.
The + sign indicates a positive relationship; i.e.,
as X increases, Y decreases. The sign of R can
thus be determined from the scatter diagram di-
rectly. The absolute size of the correlation coef-
ficient indicates roughly the degree of the rela-
tionship. When there is no relationship whatso-
ever, the correlation coefficient (R) is 0. An abso-
lute value of 1 (+1 or -1) iqdicates the strongest
relationship possible (i.e., the points of the scatter
diagram lie on aregression line).

As has been mentioned earlier, the t-test, a test
for reliability of an estimate, is used to determine
whether at a specific level of significance there is
reason to believe that one variable can be ex-
plained by one or more other variables. Specific to
correlation analysis, the t-test can be performed
to answer such questions as: Does the value of R
differ significantly from zero? Does the value of R

10. Total variation = Z(Y - Y) 2 where Y is the dependent
variable and ¥ is ihe mean of the values of the dependent

variable.
34
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Sensitivity Analysis

differ significantly from a specified value other
than R? Do two values of R differ significantly
from each other? When dealing with nonlinear
curves, the t-test could be used to test whether
the nonlinear coefficient of determination, R?, is
significantly larger than a coefficient based on a
linear equation. This would give an indication as
to whether the nonlinear regression equation is
really a better estimating equation for the de-
pendent variable, Y, than a linear regression
equation would be.

Sensitivity analysis is an important interme-
diary step between the supply and requirements
estimates and the planner’'s decision on alterna-
tive policies or programs. It permits an appraisal
of the estimate and of the procedures used in a-
special way. By means of a sensitivity analysis,
the planner can learn how responsive his final
estimate is to changes in particular variables, the
seriousness of possible errors in any variable
upon the estimate and what impact alternative
policies under consideration may have on pro-
jected supply and requirements. "

Sensitivity analysis involves three major steps:
The first is to select those input variables and
their adjusted values that are tc be used in the
sensitivity analysis; the second is to decide on
the criteria for the degree of change that will be
considered high, low or moderate sensitivity; and
the third is to measure the amount of change in
the final estimate that results from a change in
input variable. Specifically, the planner applies his
methodological approach several times, each’
time varying one variable while holding all others
constant, and each time recording the effect of
this variation on the final estimate of require-
ments or supply.

The selection of the variables to be used may be
made to test alternative proposed policies, the

11, Sensitivity analysis is similar in concept to the dea of
elasticity of supply and demand.
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implications of assumptions or the effect of data
adjustments. The degree of change that will be
considered “‘sensitive” may be some percentage,
such as +10 percent, of the original final esti-
mate. The measurement of the amount of change
is done, as we have said, by varying one input only
and calculating the final estimate. |f the outcome
is a change in the final estimate within the se-
lected + 10 percent, we have an estimate that is
not sensitive to this variable; if greater than +10
percent, the estimate is considered sensitive.

Having performed a sensitivity analysis, the
planner is better equipped to interpret the results
of his methodological approach and to make a
more thoughtful policy recommendation. For
example, let us assume that the planner has pro-
jected the supply of primary care physicians in
1980 and has decided to do a sensitivity test on
the effect of first-year enrollment in medical
schools. The results of the test are that the final
supply estimate is insensitive to changes in the
size of the first-year class in medical schools. The
planner then decides that increasing the number
of schools or the size of classes is unlikely to pro-
duce the desired result: an increased supply of
primary care physicians. A more detailed, step-by-
step example of a sensitivity analysis is carried
out in Chapter Il in the description of the service
targets approach.

At some point in all studies of supply and re-
quirements, the planner falls back on expert opin-
ion. The use of professional judgment may be an
explicit element in the methodological design, or

12. For further information, refer to Brown, Bernice B., Delphi
Process: A Methodology Used for the Elicitation of Opinions of
Experts. California: The Rand Corporation, 1968; Dalkey, N.C,
Predicting the Future. California: The Rand Corporation, 1968;
idem, The Deiphi Method: An Experimental Study of Group
Opinion. California: The Rand Corporation, 1969; and Reicher
Nicholas, Delphi and Values. NTIS Pub., No. AD693002.
Springfield, Va.: National Technical Information Service. 1969.
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itmay be an alternative of last resort. In measuring
present requirements, the manpower/population
ratio and health needs approach direct the planner
to experts for their judgment of the apgropriate
standard. The service target and economic
demand methods require inputs on such factors
as manpower staffing and productivity, for which
no measurement may be available; in such cases,
the planner should turn to the experts. The same
situation may be faced in the measurement of
supply; data gaps will probably exist for signifi-
caut aspects of current and future supply.

Since all projections of supply and require-
ments incorporate assumptions about the future,
the planner may seek the help of experts in formu-
lating them. The assumpticns underlying all pro-
jections are based upon judgments of the future
and, as we have pointed out, the validity of the
projections reflect how accurately the assump-
tions describe the future. The Delphi method was
developed by the Rand Corporation for - the
express purpose of using the intuitive judgments
of professionals and developing a consensus
about the future.

The Delphi approach enlists the participation of
a panel of experts in a structured program of mail
interviews which involves a round of question-
naires, accompanied after the initial response by
feedback on the views of the experts in the panel.
Each succeeding round permits the individual
expert to alter his views to come within closer
range of other opinions or to explain the rationale
behind his divergent opinion. A minimum of three
rounds is needed. The interviews are conducted
by mail and at no time are the panelists brought
face-to-face.

Several assumptions are implicit in the Delphi
method: First, that the views of & group are supe-
rior to that of any single advisoi; second, that the
Delphi procedure of group exchange by eliciting
separate answers and explanations and feeding
back anonymous responses is better than com-
mittee meetings with the likelihood of unfavorable
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face-to-face interactions; and third, that the
opinions of experts will converge with repeated
assessment and exchange of views .around a
central value.

The following steps should be followed in the
Delphi method:

Step 1. Select your experts with care and limit
the number according to the time and money
available for the design, distribution and analysis
of the series of questionnaires. A Delphi panel
may be as few as six or more than a hundred.
Request their participation in the Delphi panel,
explaining what will be required of them.

Step 2. Design the first-round questionnaire,
requesting estimates of the future, if possible in
numerical terms, e.g., the staffing pattern of phy-
sician assistants to physicians, by specialty — 0,
1,2,and soon.

Step 3. Mail the questionnaire and ask for the
response within a fixed period of time. Analyze
the results of this first round; if numerical re-
sponses were feasible, compute median values
and the interquartile range of responses. *

Step 4. The second-round questionnaire con-
tains the questions asked in the first round plus
the information obtained in the analysis of the
first-round responses. Request that the panelist
revise his earlier estimate in the light of the feed-
back information, if he so desires. Should his
answer lie outside the interquartile range, ask him
to explain and justify his estimate. Analyze the
answers of the second round.

Step 5. The third round again feeds back to the
panelists the median and interquartile values
given in round two, plus the rationale of extreme
positions. All feedback comments are anony-
mous. Again, the panelists are asked to recon-
sider their estimates, in the light of the additional

13. The interquartile range is the interval containing 50 per-
cent of the responses.



information on the views of other members, and to
revise their estimates if they would like. Expla-
nations for extreme positions — that is, outside
the interquartiie range — are requested.

Step 6. The fourth and succeeding rounds
repeat the process described above.

By means of the Delphi method the planner
may elicit opinions of experts who are widely scat-
tered geographically. It combines their different
opinions and allows for an exchange of views. At
the same time, it overcomes the inherent prob-
lems in conference interactions dominated by an
overriding personality or a bandwagon effect. The
process of interaction, with anonymous informa-
tion feedback and estimate reassessinent, pro-
duces a consensus that represents more thought-
ful viewpoints.

Unfortunately, little is known of the validity of
the Delphi results and whether the final estimates
are in fact close to the tnith. Nor do we know the
size of the group or the number of rounds that is
optimum. it is possible that the reasoning and
justification fed back to the panelists may spread
misinformation. In addition, the planner should be
aware that he inay be embarking on a 3roject that
could take weeks or months, depending upon his
design and the cooperation of is parelists.

39



Il. Operational
Suggestions

31

In studies of manpower requirements and Study Planand Dry Run

suncly, as in other situations, one should keep in
mind that haste makes waste. A study plan that
sets down the work program in detail, that estab-
lishes a time schedule for each task and allocates
costs within the framework of a budget, is invalu-
able. The time taken to prepare a study plan,
including a work program, a time schedule and a
budget, is well spent and brings rewards in the
quality, timeliness and efficiency of the final
product.

Another procedure that is worthwhile is a trial
or dry run of the study. One “walks through™ the
phases of the study, stating the objectives, identi-
fying data sources, structuring and filling in
dummy tables, doing a sample of statistical com-
putations. The objective is to identify the diffi-
culties likely to be encountered and to face and
resolve the problems in advance.

The dry run will serve multiple purposes. The
result will be an improved plan of study that more
realistically describes the tasks, time and cost of
the effort. It will pinpoint the data gaps and incom-
patibilities. It should also make clear the technical
problems that have to be met and alert the planner
to call upon expert: “or technical assistance early
in the study program. The dry run should help the
planner assure himself that the allocated funds
are sufficient to complete the study, and if not,
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Shortcut Technlques

they shouid motivate him to modity his study
objectives and procedures. Not least, the dry run
will force the pianner to think through his under-
lying assumptions, and the study will be immea-
surably improved if the pianner makes the as-
sumptions expiicit. It is wondrous, indeed, how
many assumptions must be made during the
course of a study and how invisible they become
as the work proceeds, although they play a major
role in the resuits and the proper interpretation of
the study findings.

One more operational suggestion with regard to
the underiying assumptions may be offered. The
pianner may improve the usefulness of the study
it he considers at the start the policy implication
of his findings and develops several sets of as-
sumptions that wili iead to a range of estimates. It
may be particulariy useful if the alternative as-
sumptions illuminate the '‘sensitivity’” of the re-
sults to ditferences in assumed values of varlable
factors, so that one may detect those elements in
the situation to which particular attentlon must be
paid. The program recommendations that result
from the study findings will flow In part from the
assumptions that underlie the estimates. The
planner is in a position to build into his study the
options on aiternative manpower mixes, for
oxempia, and to clarify for program planners the
import of these choices in terms of manpower
requirements and supply.

Since time and cost constraints are among the
biggest obstacles faced by the heali* planner,
shortcut techniques shouid be considered as
long as they do not comromise the usability of
the rosuits. The use of secondary data sources,
for exampie, in lieu of coliecting data from primary
sources Is both a time and cost saver. The planner
should be a scavenger, acquiring, distllling, inte-
grating and synthesizing hits and pleces of rele-
vant information from overywhere, secure In the
knowlad(e that the time and money he saves by
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using secondary sources can be put to good use
inother phases of the study.

In his search for secondary sources, the planner
should be on the lookout for proxy measures. A
proxy, by definition, acts for or serves in place of
another. Proxy data therefore are substitutes for
needed but unavailable statistics. Proxy measures
may be specific to geography, time or subject
matter; for example, national or state data in lieu
of local area data; most recent available figures
instead of current figures; variables of similar
characteristics or behavior substituted for others
more difficult to measure.

For example, in estimating manpower require-
ments, it is unlikely that the local planner will find
area data on health care utilization by type of care
and by population group, or data on income elas-
ticity of demand or supply productivity, and so on.
In the estimation of manpower supply, local area
data for labor force separation rates or mortality
rates are also unllkely to be available. In such
cases, national or state data may be adopted or
adapted, based on assumptions about compara-
bility of the populations of the two areas. With
regard to time discontinuities, the most recent
data may possibly be used as a proxy, with due
regard for the constancy over time of whatever is
being measured. Proxies for subject matter vari-
abies, such as labor-force participation rates for
nurses in lleu of labor-force participation rates for
the occupation under study, may be available.
When a planner uses proxy data, he should assurs
himself, as with any secondary source, of its
quality and its applicability for his use.

When no secondary data exist, the plannermust
collect the data himself from respondents who
have the Information. His preference should be to
undertake a sample survey rather than a census
survey, since it is possible to draw a sample that
will enable him to produce a final estimate of
supply or requirements that will fall within the
range of reliabllity that he specifies. There ap-
pears to be a reluctance among some health plan-
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ners to use sampling and a strong bias in favor of
the census approach. The planner should explore
the alternatives carefully. While the census ap-
proach may appear to be more understandable,
definitive and reliable, experience has shown that
there are no guarantees that all respondents will
be reached or will answer. If the planner has no
rational basis for adjusting for nonrespondents,
the census survey may not be more accurate than
a sampling survey, only more costly. In both
cases, the steps (aside from sample design and
selection and the weighting of responses) are
identical. But 1« size of the operation in a sample -
survey is a fraction of that of a census. In either
case, technical expertise is needed.

if, for very good reasons, the decision is made
in favor of a census, the wise planner incorporates
a sample survey into the framework of the
study as a safeguard and as a device to collect
more detailed information from a select few. The
universe study asks a few basic questions; the
representative sample is subject to Intensive
questioning. A census study can bog down,
taking longer or proving more difficult than antic-
ipated. The sample within the census offers pro-
tection against a total loss that would result from
a poor response. .

One of the important Initiai decisions in the
conduct of a survey Is the identification of the
proper type of respondent to provide the type of
information sought: Individuals, employing orga-
nizations, educational institutions, government
agencies, and so on. Theoretically, one should
address one's inquiry to the best-informed source.
Practically, one should go to the respondent who
can give the most information for the least cost.
These two propositions lead to the conclusion
that institutions and organizations are the pre-
ferred respondents; Individuals, the second or
third choice. However, the flnal decision must
take Into account the nature of the information
sought. For example, data on personal character-
Istics — age, sex, address, educational attain-
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ments — would appear to require the individual as
respondent; however, the possibility that the
licensing boards or certifying bodies would re-
lease this type of information should be explored
first. It is to the planner’'s advantage to gather the
information he needs, first, from secondary
sources and, second, from as few knowledgeable
respondents ag possible.

In designing the study, the planuer tnay find it
helpful to divide the study plar into component
subject areas: doctors, dentists, pharmacists,
etc.; core practitioners and allied heaith person-
~ nel; workers in ambulatory and institutional care;
nurses in hospitals, medical offices, schools, in-
dustry and other employment. Although the plan-
ner must adhere to the same basic concepts and
definitions, he does not have to proceed method-
ologically in the same way throughout the study.
He may alter his methodology for each compo-
nent, depending upon data availability, planning
staff expertise, the relative importance of the
sector and the financial resources allocated to the
total study. One very important advantage to dis-
aggregating is that assumptions about the future
may be adjusted according to the logical develop-
ments in each sector. The final estimate aggre-
gates the best possible estimate for each sector.
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lil. Detailed
Description of
Alternative
Requirement
Methodologies

Health Manpower/
Population Ratio
Method

Data Requirements

The traditional and most widely used method-
ological approach to estimating health manpower
requirements is the health manpower/population
ratio method, ofien referred to as the personnel-
to-population method or fixed population ratio.

Health planners use this method to character-
ize the current manpower situation, to assess the
adequacy of the present supply of health man-
power, to study the geographic distribution of
health workers, and to deter™ine the number of
personnel that will be requirec > provide the com-
munity with health services in the future that are
equivalent to a national, regional, minimal or opti-
mal level.

The basic idea underlying the manpower/popu-
lation ratio method is that population size is the
major determinant of manpower requirements.
Thus, data that are essential for the application of
the method are: (1) area population statistics, and
(2) the desired ratio of manpower to population.

A key data element is the ratio that represents
the appropriate number of personnel per unit of
population. Planners have relied upon the current
or historical relationships existing in their cwn or
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other communities in the state or nation, or upon
the judgment of experts. '

Refinements of the approach disaggregate the
population by area and demographic characteris-
tics and the number of personnel by detailed man-
power categories — physicians, dentists, nurses,
physical therapists, and so on. The method can be
further elaborated by varying the ratio in different
time periods in recognition of some expected
change; for example, an increase In manpower
productivity,

In its simplest form, the manpower/popuiation
ratio method determines requirements by multi-
plying population by the selected ratio:

Manpower requirements = population X designa: od ratio

Current requirements are calculated by multi-
plying present population by the selected ratio;
future requirements by multiplying projected
population by the designated ratio.

A variant of the method reverses the ratio and
studies population relative to rnanpower, that is,
the number of people to be served by each indi-
vidual health worker.

The manpower/populaticn ratio method as-
sumes that changes in the gize of the population
wlill require an equally proportionate change in
health personnel to assure adequaie care. For this
to be true, all other conditions affecting the
demand for services — demographic shifts, soclo-
economic conditions, prices of medical services,
the level of third-party financing and so on — and
all other factors affecting supply — manpower
productivity, the organization of the delivery
system, technological change, relative factor
prices — are elther uni:hanged or must work to-
gether in such a-way that tha relationship of popu-

1. Sao the discussion on the Delphl method at the ond of
Chapter | for ono approach to obtaining a consonsun amang
oxports.
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Step-by-Step Description

lation size and manpower requirements is not
altered.

What we are imagining for the future is a health
care industry so structured that population growth
produces a proportionate increase in the demand
for services and, moreover, that changes of an
equal proportion in the quantity of manpower will
result in an exactly matching percentage change
in the provision of services to meet the demand.

Let us consider this hypothetical situation: The
problem the planner faces requires that he esti-
mate how many primary care physicians his com-
munity needs this year and how many it will
require in 1980 — a priority issue in his area. The
estimates are part of an overall assessment of the
present and future supply of health manpower,
and will be used to establish priorities among
alternative programs.

From secondary sources, our planner acquires:

1. Current area population 100,000

2. Projected 1980
population ........... 110,000

3. Current number of physi-

cians practicing in the

community per 10,000
popnlation ........... 12 physicians per
10,000 population

4. The rutio of physicians

to population in the

Unit- 1 States, adjacent

state:, and his state for

salectad years in the

pas: de sade are studied.

The yice of the de-

sire e ratio for this com-

Mo Y i 15 MD's per
10,000 population,
or 15/10,000 =

0.0015
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The computationis simple:

Currant status = 700,000 population X
(12/10,000) = 120 physicians

Preser:t requirement = 100,000 population X
(15/10,000) = 150 physicians

Future requirement = 110,000 population X
(15/10,000) = 165 physiclans

The simplicity of the method is its greatest
advantage. Relative to other methods, data re-
quirements are minimal, and the statistics are
easily obtained; the estimates can be prepared in
short order at low cost; the methodology requires
modest staff expertise. It is useful as a descriptive
device, as an input to more sophisticated method-
ologies, as a validation of estimates derived by
other means, and as a datum to be used in pro-
ducing more thoughtful judgments.

The weaknesses of the method are sericus and
may be overriding. Inevitable changes in the fu-
ture involving socioeconomic ‘conditions, tech-
nological and biomedical advances in health care
and the configuration of the delivery system are
ignored, although they affect the amount of ser-
vices the population demands and the amount of
services health personnel will provide. To ignore
these changes and focus on population growth
may be feasible in the very short run, but it is peril-
ous for long-term projections. it has been pointed
out that ““manpower/population ratios do not take
into account the variations in the size of service
areas for a particular type of manpower as the
population density changes.'’? Furthermore, it is

2. U.S. Dopartment of Health, Education, and Wallare, Bureau
! Health Resources and Develobment, The Delineation of
Frnnomic and Health Service Areas and the Location of Health
Muanpower Education Prograrms. p. 149, Washington, D.C.: U.S.
Government Printing Oftice, 1474,
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Reterence

Sarvice Targets Method

untenablc to assume that a fixed relationship of
manpower to population Is appropriate for any
length of time other than the immedlate. But
even if the assumption about a fixed ratio of man-
power to population is relaxed and changes in
the standard ratio are allowed during the projec-
tion period, thus obviating some objectionable
aspects of this methodological approach, the
particular ratio chosen may be suspect—whether
it be designated by expert opinion or by the
standard found in another area. In fact, if the
designated ratio is based on a standard higher
than that existing in the planner’s community,
the conclusion that a shortage exists is built into
the methodology and is inevitable.

Aside from the unrealistic nature of the under-
lying assumptions, local heaith planners may en-
counter a data problem. Population and manpower
data may not be published for the relevant labor
market or health service delivery area. Available
data may not apply to the manpower categories
under study, or may use varying occupational
titles and different job descriptions. In addition,
data gaps rnay make it difficult or impossible to
deveiop a time series from which to study histori-
cal relationships in order to select a ratlo.

With this methodological approach, as with the
others, the strengths and weaknesses must be
weighed in terms of the options and circum-
stances thiat face each planner. Severe criticisms
can be leveied against the ratio method, but its
use in many instances reflects the fact that more
satisfactory approaches may not be feasible. in
fact, most studies use the manpower/population
ratio at some point.

Bugnanno, Mario F., Jeffers, James R. and
Siebert, Calvin D., Health Manpower Resources:
Patterns and Trends — A Study of Health Man-
power in lowa. lowa City: University of lowa, 1970.

The seivice targats method focuses on the ser
vices produced hy health personnei and the
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volume of services to be provided to health care
consumers as the central determinants of man-
power requirements.

It is through the transter of health care services
that manpower requirements and the population’s
demand for health care are linked. Occasionally
referred to as the ‘“normative approach,” this
method has as key parameters the norms or stan-
dards of the services required by the community
and the services produced by health psrsznnel.
Thus, the methodology quantifies the public’s
health demands and health manpower’s outputs.

The service targets approach mav be especially
suitable when the planner is preparing an
estimate of health manpower requirements for nis
community as part of a comprehensive health
plan. He recoqnizes that he cannot plan for man-
power (or for facilities) without a knowledge of
the services to be provided. He conceptualizes the
delivery system and the services his community
has or wili have (as in Fig. 3), and @stimates the
health personnel required to provide various types
of service — preventive care, ambulatory care,
omergency care, inpatient (acute) care, long-term
care. .

At another time, the planner may have to focus
his attention on the weakest link in the delivery
system in his community, perhaps identified by a
health planning task force as emergency care or
primary medical care or preventive dental care.
His estimates will refer, therefore, to the kinds of
manpower that are used to deliver the se services.

Data essential for the service targets method
are: (1) population, (2) quantitative standards or
norms for health services, (3) work assignments
and staffing patterns followed in the provision of
services, and (4) manpower productivity.

Pcpulation figures are available through the
census; however, they may need to be tailored to
the health service area. The health service norms
are attained from experts' opinions or from utiliza-
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Fig. 3. Conceptualized
Comprehensive Health
Services Delivery
System 3

General Description
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tion statistics. Similarly, information on work
assignments and staffing patterns may come from
professionals or task analysis studies. Manpower
productivity may be estimated in various ways.*

The logic behind the service targets method
reasons (1) the community has so many people;(2)
each person in the community requires so much
service; (3) each health worker provides a certain
proportion of service per hour, day or week; and 4)
each person works a specified number of hours,
days or weeks a year. Put the pieces of the puzzle
together in the proper order and the picture of
manpower requirements appears.

inits siimplest form, the calculations underlying
the service targets approach to manpower require-
ments are:

3. Adapted from U.S. Department of Health, Education, and
Welfare, Division of Comprehensive Health Planning, Guide to
Comprehensive Health Planning, prepared by Arthur Young &
Company. Washington, D.C.: U.S. Government Printing Office,
1974.

4. See the discussion of manpower productivity in Chapter il

of Volume !. ‘
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Manpower = _Population X services per person

manpower productivity (average
output per unit of time)

in amathematicai format, the formulais:

where:

M, =

My = VXPXa

or NXa

manpower requirements for an occupa-
tional category in year t;

standard for quantity of services re-
quired per year,

population, current or projected;

V X P = total number of services per
year for a given population;

standard of manpower staffing, or pro-
portion of the service provided by this
heaith occupation;

standard productivity of a specific type
of manpower (such as number of visits
peryear).

The major assumption is that appropriate stan-
dards or targets for the quantity of services de-
manded and produced can be determined. implicit
iIs the belief that the experts have sufficient
knowiedge or the planner has suitabie statistics
upon which to set the norms, The value judgments
that underiie the choice of standards — more ser-
vices in preventive care, less in specialized care
— shouid be made explicit.
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Step-by-Step Description

Case Study One

Let us begin with a simple case study, limiting
ourselves to one type of service. The problem to
be solved is the number of optometrists required
in Maryland in 1980.

1. Let us assume a state population of
4,700,000.

2. The service target is 13 visits to optometrists
per 100 persons (0.13 per capita visits per year), a
standard slightly higher than the national average
obtained from the National Health Survey.

3. Assume that each optometrist in 1980 will
follow the scheduling recommended by the
school of optometry and see two patients per
hour, i.e., 16 patients per day.

4. Assume optometrists work five days per
week, 50 weeks a year, a total of 250 workdays per
year.

5. To solve the service target equation of man-
powerrequirements, we plug in the statistics:

Manpower requirements =
4,700,000 X0.13 _ 611,000 _ .
16 X 250 = ~4000 = 152.8 optometrists

6. We are aware that alternative assumptions
are reasonable regarding each variable in our
equation — population, service target, produc-
tivity, and staffing pattern. To test the sensitivity
of each variable and estimate requirements based
on alternative sets of assumptions, we proceed
with a sensitivity analysis.® For example, let us
change the productivity measure by adopting the
scheduling that is closer to the current prevailing
rate of productivity. Let each optomatrist in 1980
see only nine patients a day, and let all other
variables remain unchanged.

5. The case studies were adapted from the report of the Mary-
tand Council for Higher Education, A Projection of Maryland'’s
Health Manpower Needs Through the 1980’s. Baltimore, Md.:
Maryland Councitl for Higher Educatlon, January 1969.

6. See the discussion of sensitivity analysis in Chapter |.
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The projected 1980 optometrist manpower re-
quirements become:

4,700,000X0.13 _ 611,000  _ 5746
9X 250 2,250

This figure is abcut 78 percent higher than the
first estimated figure of 152.8, and the difference
is due to the change in productivity. Suppose that
the estimated suppiy of optometrists in 1980 is
240. Under the first higher productivity assump-
tion, one would have tc conclude that there would
be a surplus; under the second assumption of
lower productivity, one would expect a shortage.
Thus, the final estimate is said to be very sensitive
to the assumption on productivity, and the accu-
racy of this measure is vital to the reliability of
requirements estimate.

Case Study Two

The maldistribution of physicians has been
identified as a serious problem in the state, and
the planner would like to know whether the dis-
tribution of doctors will be better or worse in 1980.

1. Re: 1980 population: Three independent sets
of population projections were studied; the one
selected is a conservative estimate, below the
projections of the regional planning commiszion
and the U.S. Census Burcau, and was prepared by
ademographer in the state planning office.

2. A service target was set for each of the five
regions in the state for physicians practicing in
private offices. The standard of office visits was
based upon data collected in the National Health
Survey. Since the NHS provides national data, the
rates of physician visits per capita for each of the
regions in the state were determined by means of
a multiple regression analysis, with family
income, race, age distribution and percent of rural
population as independent variables. The calcu-
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lated rates varied among the regions from 3.9 in a
rural area to 5.5 in a metropolitan sut urb.’

3. Productivity was calculated by dividing the
current demand for physician services for the
state and for each region (using statistics from the
National Health Survey as proxy data) by the num-
ber of physicians in private practice. Services
were defined to include telephone consultaticns
and home and clinic visits as well as visits to the
physician's office. This index of productivity was
validated by information from other independent
sources. The assumption is that physician pro-
ductivity will not change significantly between the
time of the National Health Survey, 1967, and the
target year of cur projection, 1980.8

-4._Staffing pattern: The proportion of primary
care services provided by the physician was not
neatigated in the report from which this case
study is taken. In effect, the planner assumed that
all of the services given in the doctor’s office were
performed by the MD. (We will relax this assump-
tionin Case Study Three).

5. The estimating computation is shown in
Table 2.

7. The same study produced estimates of physician require-
ments in hospital teaching and administrative service. The
hospital sector estimate was based on a variant of the man-
power/population ratio method, using hospital beds as the
populaticri. The estimate of physicians in the teaching and
administrative setting was determined by trend analysis.

8. An alternative method for estimating productivity is: Med
ical visits per week X average weeks worked per year = aver:
age visits per year. The aiternative method is given in Press,
Paul M., “Estimating appropriate physician supply’’ (mimeo),
table 17, p. 60. For a discussion on the definition and
measurement of output, see Reinhardt, U., “A production
function for physician services,” (in) Review of Economics
and Statistics. pp 57-58. February 1972.
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Table 2. Estimating Computation
for Phiysician Requirements, 1980

Service Productivity Primary care
norm standard physician
Region 1980 {visits {visits requirements in
population | per capital| per doctor) 1980
mo | @ @ | k@
Loveeees 2,508,000 5.1 5,400 2,369
...... 332,000 438 5,400 295
"..... 1,400,000 5% 4500 1,711
IV..... 145,000 3.9 8,000 71

Case 3tuagy Three

Let us alter the assumption on staffing patterns
and add an average of one physician assistant to
each doctor’s office staff. Let us further assume
that 30 percent of the primary care services de-
livered in the doctor’s office could be provided by
the physician assistant (See Table 3.)

Table 3 shows, for example,that in region | the
30-percent increase in the productivity of a physi-
cian due to the use of a physician assistant (from
5,400 visits per doctor per year to 7,020 visits per
doctor per year) would produce a 23-percent
decrease in primary care physician requirements
{from 2,369 to 1,822 physicians). However, it must
be kept in mind that each physician now employs
a physician assistant. Thus, region | would require
1,822 physician assistants in addition to 1,822
physicians.

Table 3. Requirements for Physicians
and Physician Assistants

s S| oy
1980 Service norm | icac (visits ' physician and P.A.
Region | population | (visits per per doctor/yr.) requirements
(1} capita) (33 : (1) x (2) = {3)
2} Staffing [ Stafting ithout With one
pattern | pattern P.A. P.A.
without | with one
PA PA. M.D. [ P.A. M.D.I PA.
1 2,508,000 5.1 L ARG 7,020 2,369 0 18221822
1} 332,000 a8 5,400 7.020 295 0 227 227
111 1,400,000 55 4500 5,850 1,71 0 1,316 1,316
W 145,000 39 8,000 10,400 n 0 54 54

Note: Assuming that with one P.A. per physician productivity would increase 30 percent.
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Strengths and Weaknesses of
the Method

The strength of the service targets approach to
estimating requirements is its focus on the
central issue of providing services, and therefore
on the importance of the efficient and effective
organization of the delivery of care. Attention is
directed to manpower utilization and its impact on
productivity. The implications of the health team
can be studied, allowing the planner to theoreti-
cally test the effect of alternative manpower
mixes on manpower requirements.

The planner is directed by thic method to do an
indepth analysis of each service component of
realth care and of the staff to provide the service.
Tris disaggregation enables the planner to tailor
his methodology according to the unique charac-
teristics of the particular service sector.

In the area of manpower requirements for phar-
maceutical - = -zes, for example, one must
estimate the 1. .,.act of the expanded use of drugs
in medical practice; the shifting role of pharma-
cists away from drug compounding and dispen-
sing and toward advising and maintaining drug
profiles; the relative importance of different em-
ployment settings — pharmaceutical houses,
drugstores, hospitals, HMO’s; and the potential
use of auxiliary personnel. A completely different
set of considerations must be quantified in deter-
mining manpower requirements for radiologic
technologists. First, the radiologist determines
the diagnostic and curative use of X-ray and other
radiation techniques. The use of radiologic ser-
vices and of radiologic technologists depends
upon the doctors’ orders. New technology — B-
scan, holography, xerography — expands the
horizon, but the concern about health hazards
will surely limit the use of radiologic services.

The search for understanding of the underlying
factors and relationships that is required in the
service targets approach is one of its greatest
strengths. The planner is faced with the Achilles’
heel of this method when he attempts to quantity
the variables dealing with service targets, man-
power staffing and productivity. He will almost

57



certainly find important data gaps. Should he
decide to collect primary data, he must be pre-
pared for a long-term effort, considerable expense
and the need for expert technical assistance.

The planner should be wary of the temptation to
elaborate the study to such an extent that the
detailed findings are only of academic interest
and of no practical value in the light of his policy
options.

By far the greatest danger of this method is the
use of improper criteria for setting the service
standards — in terms of the demand for services
and the productivity of labor. If the standards used
are not valid, the estimates may be grossly un-
realistic. In this, as in every other methodological
approach, the final outcome is only as good as the
judgment and statistical data that are used.

Maryland Council for Higher Education, A Pro-
jection of Maryland’s Health Manpower Needs
Through the 1980's. Baltimore, Md.: Maryland
Council for Higher Education, January 1969.

One sophisticated methodological approach to
health manpower requirements employs the bio-
logic needs of the community as the fundamental
determinant of manpower requirements. The start-
ing point is to identify and quantify the commu-
nity’s health care needs, using a normative judg-
ment of good health care. Reflecting its basic
orientation, the health needs approach has been
labeled the ‘‘biologic care” and ‘‘professional
standards’ method.

When asked, “How much and what types of
health manpower do you need to provide optimal
health care for your community?” the planner
turns to the health needs approach. His concern is
with what “‘ought to be” and what “‘might be,” not
with “what is” or “what is likely to be.” As a plan-
ner, he is thinking in terms of the ultimate goal
and highest target of health care — planning to
assure that level of preventive, diagnostic or
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Data Requirements

General Description

therapeutic care which will obtain the optimal
health status for the community.

Alternatively, the planner may be faced with the
question of the requirements for minimal health
care, that is, the amount of manpower necessary
to maintain the health of the community at the
lowest level that is considered acceptable. In this
case, too, the health needs approach is used.

The health needs approach may be viewed as a
particular application of the service targets
method, in which the standard for consumer de-
mand for services is set by professional judgment
of the care needed. These standards can be set at
any level: optimal, minimal or acceptable care.

The data requirements are extensive: the extent
of health needs must be identified; agreement on
the proper modes of care and type of treatment for
each health need must be reached; the appro-
priate treatment must be defined in terms of the
personnel to deliver the service and the time
needed for the treatment; and the amount of ser-
vice that the individual health worker can be ex-
pected to provide must be set.

In other words, the first step determines the
health status of the community; that is, the
number and characteristics of people with specif-
ic incidences or prevalences of iliness or disease
— or other requirements for health care services
— are quantified. In the second, the appropriate
treatment of each disease and iliness is specified
in quantitative terms. The third specifies the
amount of time it takes for the typical practitioner
to provide each service and the fourth calculates
the number of hours in a year that the practitioner
works.

While National Health Survey data on morbidity
and census poputation figures aie at hand, the
bulk of the essential data at this time is based on
the judgment of professionals.

The basic logic of the health needs approach is
akin to the reasoning behind the service targets
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method; the number of personnel needed is deter-
mined by dividing the total amount of services
needed by the average service provided by a
health worker. The unit of measurement is usually
time, so that total amount of service time needed
and the amount of service time provided by the
practitioner is calculated.

When the planner goes the route of the health
needs approach, he is making two major assump-
tions: (1) data on health needs, appropriate treat-
ment and manpower productivity are available or
can be obtained; (2) the community's needs are
the relevant criteria for determining manpower re-
quirements. The validity of the assumptions
depends upon, on the one hand, the resources
available to the planner, and on the other, the pur-
poses for which he is preparing his estimate.

In other words, manpower requirements, now or
in the future, are calculated ‘‘by multiplying the
population and the number of conditions per per-
son, the number of service units each person
needs and the time required for each service unit;
then, dividing all this by the average workload (or
desirable workload) of the practitioner.”

The mechanics may be easier to see using a
formula.

M, = PXCXVXT

w
where:
M, = manpower requirement in year t;
P = the population that needs a given type

of care for a specific health problem in
year t (current or projected);

C = the average number of "‘conditions’ per
person per year,

V = the average number of a given kind of
service per person per condition per
year, based on need;

T = averagetime required per service;
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Step-by-Step Description ®

W = average workload of the individual prac-
titioner — total amount of service time
provided by the average practitioner per
year for a given kind of service.

The objective of the study is to estimate the
number of physicians needed to provide *good”
primary care.

1. First, we must delineate the scope of the
study. Primary care physicians shall be defined
for purposes of this analysis as internists and
pediatricians, providing *“all personal health
needs except those relating to dental, mental and
obstetrical problems and routine physicals for
adults.” 10

2. Data cn the incidence of disease and the
prevalence of conditions requiring medical care
must be obtained. We refer to such sources as
U.S. Department of Health, Education, and Wel-
fare, Public Health Service, NCHS Series 10, No.
37, “Current Estimates for the Health Interview
Survey, U.S.,” July 1965-June 1966, pp. 20, 33; and
NCHS, Vital and Health Statistics, ‘‘Chronic
Conditions and Limitations of Activity and Mobil-
ity, U.S.,,” July 1965-June 1967, PHS-1000-161, ~).
19, 59.

3. The appropriate treatment for a variety of
diseases and health conditions afflictir~ children

9. The case study used in this section was adapted from
Schonfeld, Hyman K., Heston, Jean F. and Falk, Isidore S.,
"“Numbers of physicians required for primary medica! care."
The New England Journal of Medicine. Pp. 571-576. March 16,
1972. A four-volume monograph by the same authors entitled,
“Standards for Good Medical Care" has been publis ed by the
Social Security Administration (DHEW Pub. No. [CSA] 75-
11326) and will be available from the National Technical Infor-
mation Service, Springfield, Virginia. These volumes describe
the methcdology in detail, contain information on appropriate
numbers of attendances, and discuss applications of the ata.

10. Schonfeld, Hyman K., Heston, Jean F. and Falk, Isidore
S., *'Number of physicians required for primary medical care."”
The New England Journal of Medicine, March 16, 1972.
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and adults must be estabiished. An opinion survey
of physicians is undertaken for this purpose.

4. Information about the amount of service
time required to treat the health problems and the
amount of hours that pediatricians and internists
spend delivering patient care to each particular
group is obtained. The treatment of acute and
chronic conditions and well-baby care are re-
viewed separately and then combined for a mea-
sure of the total service required in each age
group.

The study of Schonfeld, Heston and Falk pub-
lished in the New England Journal of Medicine
grouped acute conditions into the following cate-
gories in order to match data on incidence of ill-
ness and prevalence of conditions reported by the
National Center for Health Statistics: infective
and parasitic; respiratory; digestive; injuries; and
others. Chronic conditions were classified as:
neoplasms; allergic and respiratory; circulatory;
digestive; genitourinary; muscles, bones, joints;
paralysis, impairments, fractures, injuries; and
others." ’

5. Data analysis is next. For purposes of illus-
tration, let us consider the special case of chil-
dren under 17 years of age with acute conditions,
and let us use the following set of hypothetical
data to estimate the number of pediatricians
needed to provide for their care.

a. Suppose a community exists with 10,000
children under 17 in year t.

b. Imagine that, on the average, each child
visits a pediatrician for two acute conditions
per year.

c. Suppose professional judgment is that the
average amount of service required for diag-
nosis and treatment of each acute condition is
two visits (V).

1. Ibid. 62
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d. Furthermore, based on ;+. >ssional ¢pinion,
the average amount of time (in minuies) for
each unit of service is set as 20 minutes (7).

e. Let us suppose further that on the average a
pediatrician in the community devotes 48 hours
per week to primary care of acute conditions
and practices 48 weeks per year. The average
workload, therefore, of a pediairician is 2,304
(48 x 48) hours per year, or 138,240 (2,304 x 60)
minutes per year (W).

f. We then calculate the answer to our ques-
tion, **How many pediatricians are required in
our community to treat the acute conditions of
persons under 17 years of age?"

where:

P = 10,000 (persons under 17 years of age
seeking primary care for their acute con-
dition); .

C = two (acute conditions per person per
year, on the average);

V = two (visits required, on the average, to
treat each acute condition);

T = 20 (minutes per visit, on the average);

W = 138,240 (minutes per year that a pediatri-
cian devotes to care of acute condi-
tions).

By substituting all these numbers in the
formula for M,, the number of pediatricians re-
quired in year t to treat 10,000 persons under 17
years of age, each having two acute conditions
peryear,is :

10,000 X2 X 2X 20
138,240

= 5.8 pediatricians

6. The number of physicians needed to provide
**good" primary care — the objective oi the overall
study — is obtained by summing the estimates of
internists and pediatricians required to provide
well-baby care and to treat the acute and chronic
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conditions of all age groups in the population
during the target year.

The logical coherences of the health needs
method — that manpower needs are determined
%y health care required — are very satisfying for
health resources planners. One can easily con-
ceptualize the analytical framework: typaes of
health conditions, such as acute, citronic, preven-
tive; required types of care, such as ambulatory,
Lospital based, long term; health occupations
providing the care, such as physicians, nurses,
therapists. When the community’s needs are the
proper criteria, and data on health status and
appropriate treatment are obtainable, this ap-
proach is excellent.

The planner should be aware that the technical
difficulties in defining and quantifying health
needs, “acceptable’” modes of care, and man-
power’s output are formidable. Professionals do
not agree; the health status of a population
changes over time; medical practice advances;
assignments of responsibility and functions of
health occupations shift; and last, but not least,
published statistics are out of date, inapplicable
orincomplete.

Most serious of ail, criticism is directed at the
method’s failure to take into account the patient’s
willingness to seek care and the community’s
ability to pay for health services. The assumption
is that there are no financial, psycholcgical or
social constraints to seeking care. The ccncept of
“demand as need” has the inherent danger of
overestimating manpower requirements, as we
pointed out in Chapter Il of Volume I.

The economic demand approach brings into
consideration the financial resources available to
pay for the services of health personncl. For em-
ployed health workers, these financial resources
pay wages and salaries; for the self-employed,
they pay fees and charges. Payment may come
from patients’ pocketbooks, Blue Cross-Blue
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Data Requirements

Shield, commercial insurance companies, or
government agencies. Purchasers of medical care
and of the services of health manpower are sarsi-
tive to the level of medical prices and labor :osts
and react by varying the quantities they bu,. The
element of “effective” demand is introduccd in
several methods described here: (1) the survev of
budgeted vacancies, (2) economnic analyses de
riving manpower requirements from utilization or
expenditure data, and (3) an input-output mods!
based on occupational and industry matrixes.

One of the most popular methods for determin-
ing current and future requirements is the bud-
geted vacancies or job vacancy method. In
anocther guise, it is known as an area skill survey
or employer survey. It gathers information from
the best-informed respondents—employers—in
recognition of the fact they know better than any-
one else how many workers they will hire now and
in the future and the considerations that go into
these decisions. This method answers the basic
questions: How many job openings are there
today, and for what occupations? How many are
filled? How many are part time; how many full
time? What are your plans for expansion and new
services? How many jobs will be available in the
future? In addition, this method can collect a vast
array of additional pertinent data, e.g., statistics
on facility size and occupancy and on institutional
training programs and educational activities.

Essential datarequirements are;
1. Current employment and budgeted vacancies
for each of the selected occupations;

2. Projected employment or anticipated addition-
al personnel to be employed in the target year,;

3. Hours worked, full time or part time.

In addition, information may be gathered re-
lated to job descriptions, new occupational cate-
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gories, wages, characteristics of the staff,' turn-
over, length of time jobs are vacant, and so on.
This type of information is important for an under-
standing of the functioning of the labor market.

With regard to the characteristics of the facility,
information on number of beds, staffed and not
staffed, number of inpatient days, ard plans for
expansion may be collected.

in brief, data are obtained frorn an employer sur-
vey concerning the number of current employees,
budgeted oper: positions, and anticipated person-
nel needed in the target year. Present manpower
requirements are the sum of filled and unfilled
budgeted positions; future manpower require-
ments are the sum of the additional personnel
needed in the target year and present require-
ments.

I
Myp = Present manpower requirements and
M,, = Future manpower requirements
then,
M, = E, + Vy and
My = E, + Vp, + Aa.
where: '
E, = Presentorbase-yearemployment,
be = Present or base-year vacancies;
A, = Additional personnel needed in
target year,
Ve, + Ap = Workers needed due to vacancies

and expansion.

Assumptions are made regarding the present
and future. it is assumed that budgeted vacancies
represent “‘live’” job openings for which funds are

12. Such information — age, sex, race, educational attain-
ment -~ is more easily and reliably obtained from the individual
or professional association than from the institution.
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Step-by-Step Description:
Case Study 14

available and for which qualified applicants would
be hired. Excluded are the ‘‘fictitious’ budgeted
vacancies for which no recruitment will take place
because the budget is out of line with the institu-
tion's current financial position. It is further as-
sumed that the estimate of additional personnel
needed in the future is made in the light of realis-
tic expansion plans. To guide its respondents, one
study iisted the following assumptions as a basis
for the estimate of additional personnel needed in
the next two and five years:

1. That qualified workers will be available to
meet any anticipated employment needs;

2. That the present long-term trend of
economic growth of the United States wili
continue with no major setbacks for the
next few years;

3. That scientific and technclogical ad-
vances will continue, affecting work meth-
ods, manpower reguirements, and consump-
tion patterns, for both goods and services;

4. That the present-day normal workweek of
the establishment will continue through the
forecast period;

5. That the current plans for plant and facili-
ties expansion and modernization will
mate-‘alize according to schedule. ?

1. The critical first step is to define the scope
of the survey: what population or geographic area
is to be studied and what occupational categories

13. South Carolina Hospital Association and South Caroiina
Employment Security Commission, Manpower Requirements
for Health Facilities in South Carolina, 1966. Quoted in Ber-
kowitz, Monroe et al., Medizal Care Prices and Health Man-
power in New Jersey: An Exploratory Study. Prepared for the
New Jersey Comprehensive Heaith Planning Agency. New
Brunswick, N.J.: Rutgers University, 1970.

14. The case study is adapted from the State of Wisconsin,
Department of Health and Sociai Services, Hospital Manpower
Survey. Wisconsin: Division of Health, 1969.
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and health facilities will te inc'uded. The decision
on the survey scope is based on the objectives of
the study, taking into account political, social and
other nontechnical considerations. In our case
study, an inventory of short-term general hospitals
was conducted. Another study surveyed all private
and public hospitals, all nursing homes, the State
Board of Health and those medical laboratories
covered by the State Unemployment Compensa-
tion Board. In contrast, another study collected
data from hospitals, convalescent homes, physi-
cians’ offices, dentists’ offices, dental laborato-
ries, health clinics and public health agencies. *°
Among the studies that have limited themselves
to hospitals alone, the scope has been defined in
various combinations to include long-term and
short-term, general and special, governmental and
nongovernmental, profit and nonprofit hospitals.

The selection of occupations may be compre-
hensive or selective. In any case, a job description
for each job title used is typically inciuded in the
questionnaire. Information on occupational titles
and examples of job descriptions are given in a
companion volume in t.is series, entitled Data
and Information Needs for Health Manpower Plan-
ning.

2. The sampling frame must be prepared by list-
ing the name and mailing address of all employers
in the area defined for study. Typically, lists from
several sources are combined io create the sam-
pling frame. Ingenuity is needed to gather to-
gether a complete coverage of all facilities and
employing institutions from various sources —
tor example, licensing agencies, professional
associations and the yellow pages.

3. The sampling design must be prepared.
Taking into account the desired precision, cost
and time requirements, decide on the sample size
and sampling plan. A stratified random sampling
techniqueis often used.

15. Connecticut Board of Education, Division of Vocational
Edu:ation, untitied memo, September 1, 1967,
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A bias in favor of conducting a census of em-
ployers is common among health planners who
suspect that valid results can be obtained only
from a complete enumeration and fear that sam-
pling produces unreliable results in a totally un-
predictable fashion. In fact, a true census count is
a fantasy; a census rarely, if ever, achieves 100
percent complete coverage. Weill-designed
samples that can provide accurate data, within
specified limits as to the deviation from true
values, at lower cost and in less time, must be
constructed.

4, The survey collection instrument must be
constructed with careful attention given to def-
initions and instructions to the respondents.
The goal is a questionnaire format that
conveys the same idea to all respondents
and facilitates their recording an answer. It
should gather all necessary information for the
subsequent analysis. At this point, thought
should be given to the format of the work tables,
which will transform the information from the
respondents to statistical data to be analyzed by
the planner. A study of the effectiveness of col-
lecting occupational employment data from
hospitals by mail, using a structured and non-
structured questionnaire, reached the following
conclusions on data collection methods:'®

a. The nonstructured questionnaire is impracti-
cal and costly for the collection of occupational
employment data from an industry group which
is dominated by very large establishments with
almost limitless occupational possibilities.

b. The response to the structured question-
naire was better than the response to the non-
structured schedule,

16. State of Massachusetts, Division of Employment Se-
curity, A Cornparative Study of the Collection of Occupational
Employment Data in Hospitals in Massachusetts by Means of
Structured and Nonstructured Questionnaires, June-Septem:
ber 1971. Boston, Mass.: Occupational Research Department,
Division of Employment Security, 1972.
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c. In terms of response quality both question-
naires appear capable of yielding comprehen-
sive staffing information.

d. The cost of developing the structured sched-
ule is substantially greater than for the non-
structured document.

e. The cost of ~liting and coding the nonstruc-
tured schedule is many times that of the struc-
turea que stionnaire.

f. The aggregate costs of developing the struc-
tured schedules, edi.ing and coding them, are
considerably less than the aggregate costs of
developing the nonstruc..ied schedules and
editing, classifying and coding the occupations

Fig. 4. An Example "
T T T GG A on W PERGONREL Y OCCURATIORAL CA TRy T T T T
I Numtar of Emottiyess Additinnal Iull ime person Anticiyated || Parsons
b paytoll 58 0t el Amedna 10 01 optiminm | sddin sl pronding
March 28 1904 cate Int prasent pelien! (nm patbonnel BOrvICes UN
O pabon . e e o wr rmagaaiis o= ae o needed nesl || teetor
calogner Vo time Part tana {Lany Pudyetad Bomiting you tor service of
ot as or than Wi nes propn At n stathing comieact
<o par waen) bt wauh PRIDS bt ot more hads || basises ot
- o aulor new Merch o
Ho ul e sarvicon 1969
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Noto that coiumn c in the preceding ques-
tionnaire, which deals with p. time em-
ployees, asks not only for the numi.  of persons

17. State of Wisconsin, Department of Health and Social
Sarvices, Hospltal Munpower Survay. Wisconsin: Divigion of
Health, 1969,
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but also the number of hours worked per week.
Conversion of part-tirne to full-time equivaients Is
tricky. Full-time equivalent employees can be cal-
culated on a reliable basis only if the actual
number of hours is known. Columns d and e refer
to personnel needed to provide optimum care.
Such terminology may present no difficulty to the
respondent who clearly has in mind what he
considers ‘“‘optimum’’; the problem arises for the
researcher who is interpreting the collective views
of employers. A distinction between additional
personnel needed for whom budgeted vacancies
exist and those for whom no financial support is
available helps the planner to differentiate re-
quirements based on ‘“effective demand’” from
those based on “‘need."

5. The data must be collected by mall or per-
sonal interviews. Follow-up of nonrespondents is
usually necessary to identify or limit the bias in-
herent in underreporting. In our case study, 19
hospitals, 12 percent of the sample, did not re-
spond. An analysls of the location.and size of the
nonrespondents was made in order to understand
the direction of blas due to nonreporting and to
determine what, iIf any, corrections shouid be
made to adjust forit.

6. The data must be processed. Each returned
questionnaire Is edited for Inadequate or incon-
sistent responses. Respondents are contacted, If
necessary, for the correct information. Cards
should be punched, 100 percent verified, and cor
verted to magnetic tape. The first computer run
should identify reported figures exceeding expec-
ted limits so that questionnaires can be examined
to locate the arror, and, If necessary, those re-
spondentscan be queried foraccurate information.

7. The work tables must be prepared, fol-
lowed by analysis and estimation. The Chi-
square test may be used In deciding the grouping
of employers (e.g., oy size of hospltal) by judging
whether the statistics confirm or disprove the
hypothesis that the Institutions arg in fact aliko or
different. Decide on the appropriate muasure of
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central tendency and compute the standard error
of estimate to understand the degree of accuracy
of the measure.

When a sample survey is conducted, the data in
all sample strata are weighted by the reciprocals
of the probability of sample selection (e.g., for 25-
percent probability of sampie selection, multipiy
by four, and then adjust for nonresponse). The
weighting inflates the sample to the size of the
population.

The strong point of the employer survey ap-
proach Is that the source of information is the
best-informed respondent, especially for the short
term. In addition, reiative to other methods, data
collectionis simple and inexpensive.

However, there are inherent weaknesses, both
operational and conceptual. it is often difficult to
identify every employer in the population to be
surveyed. The sampling frame, therefore, may not
cover the universe.

The number of respondr ats is critical but un-
predictable, since respondents may elect not to
respond for a wide variety of reasons. Conse-
quontly, there may be unmeasurable sampling
errors. Adjustments for nonrespondents may re-
quire information on the characteristics of non-
respondents that is not available or is costly to
obtain.

Response error is difficult to avoid: the particu-
lar respondent who is filling out the questionnaire
— someone like an administrative assistant in the
personnel department — may not know some of
the answers, the data requested may be too diffi-
cult to obtain irom the records; the respondent
may not bhe motivated to respond but may view the
survey as an unproductive, irrelevant activity; and
tho data collection instrument may be so long and
so complex that the willing respondent inadver
tentiy orrs.

Moreovar, problems arise in the wording of
queastions. The uge of "budgeted’ openings i4
quaestionable, since budgots froquently deviate
from the roal financial situation. Dopartment

12
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heads budget for positions at salary levels that are
unrealistic or use the budgeted personnei funds
for other uses. In addition, the use of “optimum
care’’ as a standard introduces unstated and
varying assumptions made by respondents about
the criteria of desirable care and the situation in
the future, and ignores the important element of
the level of funds available to pay for that
“optimum." Respondents are asked to report the
additional personnel they will need at some future
time, such as next year or five years from the pres-
ent. What is not evident in their response is the
line of reasoning that each employer follows with
regard to future conditions — his budget, his
institution’s growth, the organization and state of
the art of medical care, the general economy and
many other influences.
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Another methodology can ba employed to link
effective demand to manpower requirements. It
derives manpower projections from a study of the
changes In health services used (or purchased)
that occur as a result of demographic shifts. This
dynamic approach reasons that the composition
as woll as the size of the population is the major
doterminant of the types and quantity of services
used. In turn, it Is the population's demand for
particular services that creates the demand for
gpocial types of manpownr,
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llustrative of the kinds of issues that may be
addressed by the service utilization approach is
the planner's responsibility to review and com-
ment on ‘'certificate of need” applications. The
pleriner must consider how much services of what
type will be demanded in the future and how much
and what type of manpower will be needed and
will be available to staff these services. Only with
this information can he assess the request for
new or additional facilities. His concern for the
financial viability of the community’s health insti-
tutions focuses his attention on the effective
demand for services.

In applying this method, the planner derives the
estimate of manpower requirements from the esti-
mate of the demand for services. The demand for
services is in turn based upon the pattern of ser-
vice utilization of each group in the population
and the number and characteristics of persons in
that group. The future demand for medical care is
converted into projected manpower demand by
applying the proportionate change in services
used to the present manpower requirements. The
method disaggregates the population and the ser-
vices used and permits estimation of manpower
requirements for aggregates of health personnel
or particular, discrete occupations.

The underlying logic may be described in the
following formula:

pX V/p XN !
Mip = Mpx ( - BB

LV, XNy,
where:

L = thesum;

/ = type of care, such as physician visits.
laboratory tests;

p = population group, such as males under
17 or females over 60;

b base year;

—~

target year;

Problem Addressed

General Deacription
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M. = manpower required to produce a pa"
ticular type of care (e.g., ambulatory
care)in the target year,

M, = manpower required to produce the par-
ticulartype of care in the base year;
pr = the utilization rate of the particula; =/t ¢

of care, i (for example, physician v’ I's)
by the population group, p (males u.1 der

17);

N, = number of persons in the pop''ation
group, p (males under 17), in the *-«get
year,

pr = number of persons in the pog :i-tion
group, p, in the base year.

The product of V,, N, divided by the prr duct of
vlp pr

M v[p Np[

}':vlp pr

represents the proportionate change in the uti.iza-
tion of services due to the change in r»nulal “i
from the base year 10 the target year.

Data Requirements ' » opulation, manpower and service utilizetior.
data are required.

First, base-year and projected populcticni for
th,2 area, by demographic characteristins S 18
sex and age, must be obtained. Fig o 1liu hate: ¢
simple population matrix table.

Second, statistics on base-ye -~ o sower re-
quirements by type of care are new'ed: doctor's
office; hnspitals; other institutici.«' use; labora-
tory, phurinacy and othertypes of s 'vices.

Third, information on the utilization of services
iS necessary.

An xample ¢! a care mntrix indicates the
extent of disaggregation th= cir be built into this
inethod. (See Fig.6.)

18. Data on hnalth care .xpenditures, dis.ggregated by type
of care and populatiun group, can be use¢ : ‘ead of utilization
data '
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Age Target Year

Male| Female | Male [Female

Base Year !7

|
65andover . ... !
. -t

Fundamental to this method is the assumption
that health manpower requirements are derived
from the demand for health services. The demand
for health services is, in turn, determined by the
demographic characteristics of the area’s popula-
tion and the pattern of service utilization of each
group.

While we recognize that children and the aged
make different demands on the health care
system, we assume that like groups will continue
to use services in the same way so that the utiliza-
tion pattern of the base year is equally applicable
in the target year. Moreover, it is assumed that the
elasticity of demand with regard to population is
such that an equally proportionate change in ser-
vice demand occurs from a change in the popula-
tion size and composition. The same relationship
exists between manpower requirement ard ser-
vice demand: a percentage change in serv..es de-
manded results in an equal percentage change in
the manpower required.

Other variables affecting the utilization rate —
such as the price of medical services, personal
inrcome and the financing arrangements — can be
ignored or are reasonably assumed to remain un-
changed during the projection period.

The assumption of ceteris paribus — all other
things being equal or constant — blankets many
important variables influencing manpower re-
quirements: labor productivity, technological
change, and relative factor prices.

16

Fig.5. A Simple
Population Matrix
Table

Underlying Assumptions
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Fig. 6. Example of a
Care Matrix
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Projections may be made for numerous occupa-
tional categories, e.g., physicians, dentists, vision
care and hospital manpower. We will illustrate the
use of one health service's utilization method for
estimating the statewide demand in 1980 for
physicians providing ambulatory care.

1. Data must be gathered from many sources. ®
Ideally, current information would be available: in
practice, the latest available statistic for each vari-
able is used. The planner is properly concerned
that the base year be as recent and as uniform
among the variables as possible. The data that are
necessary are:

a. Base-year resident population by age and
sex, by state and by county (U.S. Bureau of
the Census, General Population Characteris-
tics, Series PC(1)B, tables 16 and 35, would
have the 1970 data); -

19. The case study has been adapted from Berkowitz, Monroe
el al., Medical Care Prices and Health Manpower in New
Jersey: An Exploratory Study. Prepared for the New Jersey
Comprehensive Health Planning Agency. New Brunswick, N.J.:
Rutgers University, 1970.

20. Various publications from the U.S. Department of Health,
Education, and Welfare, Puh!~ Health Service, NCHS Series 10
and NCHS Series 13 contain data on the utilization of health
services The most current are: “'Physician Visits, Volume and
Interval Since Last Visit, U.S., 1969." HSM 72-1066, NCHS
Series 10, No. 73, July 1972. On the utilization of short-term
hospitals, the major sources are: “Utilization of Short-Stay
Hospitals: Summary of Nonmedical Statistics, U.S., 1967."
HSM 72.1058, NCHS Series, 13. No. 9, May 1972; “Utilization
of Short-Stay Hospitals, U.S., 1968." NCHS Series 13, vol. 21,
no. 6, September 19, 1972; and "'Utilization of Short-Stay Hos-
pitals: Summary of Nonmedical Statistics, U.S., 1970." NCHS
Series 13, vol. 21, no. 9, December 6, 1972. Other sources
such as Current Estimate Irom the Health Interview Survey,
United States, 1970, HSM 72-1054, NCHS Series 10, No, 72,
May 1972, provide selected general information on utilization
of health services. Data from the Health Interview Survey are
also available on rnicro-data tapes from the National Center
for Health Statistics. For detailed information about coverage,
general description, cost, delivery time and data years avall-
able, see Standardized Micro-Data Tape Transcripts, U.S.
Department of Health, Education, and Welfare, Public Health
Service, NCHS, DHEW Pup. No. (HRA) 74.1213, rov. June
1974, pp. 16-18.

(k!

Step-by-Step Description:
Case Study '°
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b. Projected population by age and sex, by
state and by county (each state may make its
own projection; however, oné may obtair the
data from the Bureau of the Census, Current
Population Reports, Series 375);

c. Base-year estimated health manpower re-
quirements by type of care and type of oc-
cupation for the area under study. In some
studies present manpower requirements are
estimated by use of one of the alternative
methodologies, such as budgeted vacancies,
in others, the latest supply figures are used
as a proxy; '

d. The utilization rate of health service by
demographic characteristics of population
and by type of care for the area under study.

If such statistics are not available for the

state (or local area), the national data from

the National Health Survey can be used as a

proxy measure.

2. Computation is relatively simple. We have
already designed the formula that described the
relationships among the variables. We have col-
lected the data and manipulated them into the
form we need. The computation step plugs the
statistics into the formula:

LV XN
w, =, x [ 2V .9'>
Vi % pr

We have said that future requirements are present
requirements, adjusted for changes in service uti-
lization as aresult of population changes.

In the case of the state's requirernents for
pt.ysicians to provide ambulatory care, the com-
putations are:

a. Requirement for physicians in 1970 (M,)
= 8,256.

bh. Base year and projected number of resi-
dents by age and sex for the area under

21, Supply estimates are appropriately used as proxy mea-
sure for requirements for time periods when the two are in
nquihbrium. The use of proxy Measures was discussed pre.
viously inthis chapter.

7Y



study (N ,, and N ). In Table 4 we show the
distribution for the state of New Jersey.

c. Percentage change in the demand for ser-
vices due to the effect of population is cal-
culated in Tabie 5.

d. 1970 total demand for physician service in
New Jersey equaled 30,830,000 visits { £V, x
Npb). Projected 1980 total demand for physi-
clan services in New Jersey is 34,857,000,
taking into account population changes only
(ZVipNpp).

e. The proportional change in total demand
for physician service for a!l types of care in
New Jersey between 1970 and 1980 due
solely to population change equals 13.06 per-
cent (34,857,000 + 30,830,000 = 1.1306).

f. Therefore, the total number of physicians
for all types of care required for New Jersey
in 198015 9,334 (8,255 x 1.1306 = 9,334).

The strong suits of this method are its reliance
on measures of effective demand — the utiliza-
tion rate — and its detailed study of the behavior
of groups of people seeking health care. The
degree of disaggregation inherent in this method
permits the planner to base his manpower
estimate on the health care demands of each seg-
ment of the population, reflecting the cultural and
physical characteristics of each group of people.
This estimate represents the change likely to
occuras aresult of one important dynamic factor,
namely, the change in population over time.

However, the assumption that other important
economic factors, such as income, price, and
third-party financing, remain unchanged is very
limiting and unlikely to represent reality. The as-
sumption that population and the demand for set-
vices are so related that a change in population
brings a proportionate response in the demand for
services is very restrictive and needs to be vali-
dated. Furthermore, the assumption that present
utilization patterns are the proper standard for the
future is questiorable, since we realize that there
are many unmet health needs in our country.

R}

Strengths and Weak.
nesses of the Method
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References

Tabie 4. Adjuster! Population Distribution
for New Jersey by Age and Sex
(in thousands)

— _

| Sex and age Neb Not

| 1970 1980

i 1

| Male

. Underi17 ............... 1,151 1,141
17-28 . e 424 534
25-44 ... ... .. 842 1,077
45-64 . ... ... . 777 810
B5plus . ... 288 340

\ Feinale
Under17 ....... ........ 1,108 1,101
1724 .0 446 5¢7
2544 .. ... .. 206 1,141
4564 .. ... . 842 89¢C

_ 65pIUs ... .. 410 486

I TOTALS ... e 7,194 8,087

The method has operational as well as con-
ceptual weaknesses. These relate to the vast
amount of data and the expertise needed to do the
analysis. The analytical potential of the method is
enormous; the coraputer makes it pnssible to
study innumerahile combinations of population
groups «na typas of care. The planner must exer-
cise control to <disaggregate ir a meaningful
fashion and only to a logical degree. Without
control, the compilaiion of statistics can be over-
wheiming.

State of New Jersey, Department of Heaith,
Health Manpower in New Jersey. Report of the
Heaith Manpower Data Project. Trenton. N.J.:
Department of Health, 1972.
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Table 5. Population and Physiclan Visits
for Stato of New Jersey, 1970 and 1960~

Constant
utilization Projected:
rates V}y Base-year year{1980)
(Averageno, | Baseyear | (1970)total | Projected | tolaldemand
Sexand age of physician (1870) demandfor | yoar(1980) | for physician
visitsper | population®, | physician | population | visits
person per v visits Vj, Vb N VipN
s, | P Lmarn | " ol
196 8
() @ (3) W - (%)
----------------- thousandg ««--+vveevnnns
Male
Undert? ...... 3 1,151 4,59 422
m-u ... 30 424 1212 534 1,602
54 ... 32 842 2,694 10 3,448
464 ........ 41 m 3,186 810 33
g5and over ..., 5.5 68 1,564 30 1670
Femalg
Under17 ...... 24 1,108 3,767 1,101 3,143
na..... 48 446 2,141 . 567 2722
64 ... 5.3 906 4,802 1141 6,047
$H64 ........ 5.2 842 4,378 890 4,628
85and over ... 67 410 ALY 406 3,056
Total( )........ £ V,p pr = 30,830 Evlp pr = 34,657
2 See Fig. 8,
b See table 4,

22. State of New Jersey, Dapariment of Health, Health Menpower in New Jursey. Report
of the Health Manpower Dala Project, Trenton, N.J.; Department of Health, 1972, p 266,

Full Tt Provided by ERIC.
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Economic (Effective)
Demand Approach:
Constant Utilization
Rate with Changing
Population and
Changing Income
Method

General Description

Berkowitz. Monruc et al.,, Medical Care Prices
and Health t*znpo» ~rin New Jersey. Prepared for
the New Jerse Comprehensive Health Planning
Agency. New Brunswick, N.J.: Rutgers University,
1970.

U.S. Department of Health, Educatizn, and Wel-
fare, Health Resources Administration, DM/
Modeling Program ror Health Manpower Analysis:
Overview, Rationale and Status. Report No. 74-
163. Washington, D.C.: U.S. Go.ermnment Printing
Office, 1974,

This method improves on the previous method-
ology — constant utilization rate with changing
population —— by removing one of the restrictive
assumptions that held that income would not
change during the projection period. With this re-
fined model, health manpower requirements are
again derived from health care demand as deter-
mined by the utilization of services by nopulation
groups whose numbers and income are changing
over time.

The logic underlying this method s, as bhas
been stated, that the manpower requirements are
derived from effective demand. To accurately
project health service demand, people's income,
as well as their age, sex, and other characteristics,
must be considered. Therefore, one should apply
the base year's service utilization rate to a like
group in the target year — a group whose charac-
teristics are defined by demography, income and
the type of care used. In general terms, the projec-
tion would alter present requirements by taking
into account the population effect, income effect
and the effect of the interaction of population and
income. Thus, the formula describing the under-.
lying logic may be written as before:

My = My X (M)
XV X Npp
where:

M” = manpower required to produce a partic-

ular type of care in the target year,

83



Mlb = manpower required to produce the par-
ticular type of care in the base year,
vl = the utilization rate of the particular i
p) type of care, by the population group;
Np, = number of persons in the pcpulation

group, p, in the target year,

N,p= number of persons in the population
group, p, in the base year,

p = the population group, by age, sex and
income, such as males 15-24 years of
age with less than $3,000 income, fe-
males over 60 with $3,000-8$4,999
income.

in fact, however, utilization and manpower data
may not be available in sufficient detail to permit
classification by age, sex and income. 2 There-
fore, an alternative estimating procedure has been
developed that uses aggregate data and sepa-
rately measures income effect, population etffect
and the interaction effect of changes in popuia-
tion and income on the demand for services, then
calculates the combined effect on demand that
results from these separate effects. The resulting
percentage change in the demand for services is
applied to the base-year manpower requirements
to oroject manpower requirements in the target
year.

The method of estimating the income, pophula-
tion and the interaction effect separately requires
an explicit estimate of income elasticity and
population elasticity, showing the sensitivity of
service utilization (or expenditures) to changing
income and changing population.

23. National utilization data for physiciars, dentists and
inpatient hospital care is available by sex, age and family
income trom U.S. Department of Health, Education, and Wel
fare. National Center for Health Statistics. Additional national
baseline data, from U.S. Department of Health, Education, and

Welfare, Division of Manpower Intelligen~¢, I1s given in

Appendix B.

81i

75



O

ERIC

Aruitoxt provided by Eic:

76

Income e'asticity is measured thus:

the estimated income elasticity

n =oeles for utihization of health service
oYYy ofr expenditure,

where:

A = difference between target vear and base
year;

A ele, = percentage change in the utilization of
health services (or percentage changes
in health services expenditures) from
the base year to the target year,

LYY = percentage change inincome level from

the base year to the target year.
Population elasticity is measured in this manner:

n, =Aaeigp = the population elasticity forthe
APIP, utihization ot healtk. service
expeaditures.

where:
APIP, = perr itage changein population.

The projection of manpower requirements,
combining the separate effects, can be repre-
sented in the following formula:

V,V:M,b X 1+ &OF
£, )
where:

aE _ n/xAY R anAP . nl;AY X
Ey Yo Py Yy

fincome (popuidtion
eftect) eftects

< oy )
ng X
P
Pb
ntergctaan eltect

where:

M, = estimated number of health manpower
requirements in target year f;

8o



M,, = number of health manpower require-
ments in base year b,

AE/E,= percentage changes in demand for
health service that is measured by per-
centage chunges in utilization of health
services (™ by percentage changes in
health services expenditures) as a resuit
of changes in income level, population
composition, and their interaction.

The interaction term — the product of the
income effect and the population effect — taxes
into account that the demand for heaith care is
changed not only by the separate shifts of income
and population but also by the impact that these
moves have on each other. The irmpact of income
on health demand is due not only to income
elasticity but also to the number of people at each
income level; the impact of population on health
demand is due not only to population elasticity
but also to the average income of each pcpula-
tion subgroup.

As in the earlier constant utilization rate
method, datarequirements are extensive:

1. Base-year and projected populatioin by
subgroups for the area under study.

2. Base-year manpower requirements by
type of care.

3. Base-year utilization of heaith services by
popuiation ¢croups and by type o1 care,s and
additionally,

4. Base-year and p:ojected personal income
for the area understudy.

This case study proj.~ts the numher of dentists
in the state in 1975, 1980 an- 1985.

24 if available. expenditure data may be usea in place of
utilization data.

25. The case study was adapted from the State of New
Jersey. Department of Health. Healt.r Manpower in New
Jersey. a Report of the Health Manpow.r Data Project(Trenton,
N.J.: Department of Health, 1972).

80

Data Requirements
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1. Essential data are collected:
a. Base-year and projected population for
the area by sex and age.
b. Base-year manpower requirements. The
American Dental Association membership
directo.y showed 4,503 dentists in the state.
c. Base-year uiilization data (or expenditure
data). Since area data may be dif’ cult to
obtain, national data may be used if the
national ® demographic and income popula-
tion is comparable to that of the area under
study. The national data may be adapted by
applying national utilization rates to the
comparable local population groups.
d. Base-year and projected petsoral income
for the state. 7

2. Computations are made.

To estimate the percentage char¢ 2 the
demand for dental services, AE/E,. i three
major factors that induce change — ths came
effect, the population effect, and the i @rag.an
effect — must be caiculated.

The income effect is measured by

ele, X ayY

Yivy '

(income elasticity X (percentage change in income)

26. Sources for utilization data have been given pravinusiy.
For health services expenditures, the major source is the U.5.
Department of Healt':, Educaticin, and Wellare, Social Sacurity
Administration, Office of Research and Statistics. For
example, Personal Health Care Exponditires by State snd
Statistics, Social Security Ad :inistration, DHEW Pub. No.
(SSA) 73011906 contains us~fu. infor~ation. :

27. Historical data on total persona: Insciag oy states may be
obtained from U.S. Depariment of Commsscy, Bureau of Eco-
nomic Analysis. 3..vey of C'* ;ent Busginess, or may b2 avait-
able from th- = .e econcmic PlEnning agency. income and
population p: - .:.ciions by states and vegions far 1980 and 1990
are now avidiabia trom the 'J.S. Department of Commerce,
Bureau of T« -r.ic Analysiz If projected population and
\ncome data asu not available for the area, a simple hnear
model can be employed by running a regression on historical
data and assutning the pasi trend will continue thicughout the
projection period. 8 -

(




The income els - ‘city for dental services, ac-
cording to the study of the Commission on the
Cost of Medic Cars, Is 1.17, which means that
on the average, a 1-percent rise in income will
induce a 1.17 percent rise in the number of dental
visits or in money spent for dental services.?

The percentage change in income for the state
was calculated by dividing target year income by
base year income.

Total personal | Projection | Percentage change

Period | income (Y)in period inincome

$ million AY
— Yp
1970 ... 33.674
1975... 37.485 1970-75 11.3
1980 . .. 42.477 1975-80 13.3
1985. .. | 47.506 1980-85 11.8

Putting together income elasticity and income
percentage change data produces an estimate of
the income effect.

Lel s % income effect
Period AYlYy b
| (%) (%)
Mm@ (1) x (2)
1970-75 . .. 1.17 11.3 13.2
1975-80 ... 1.17 13.3 15.6
1980-85 . .. 1.17 11.8 13.8

28. Income elasticity for dental expenditures was estimated
in part by the 1964 American Medical Association Survc,. The
Cost of Medical Care: A Survey. Chicago: American Mec.ical
Asscciation, 1964. However, one can always estimate the
value of income elasticity for the area under study by running
a simple regression analysis base on the model, log £ = log a
+ b log y, where log E = percentage change in heaith
services expenditures (or services), log a = constant term, b
= income elasticity, and log y = percentage change in
income level, if area data are available. For further informa-
tion, see Feldstein, Paul J., The Demand for Medical Care,
General Report, vol., 1. Chicago: American Medical Associa-
tion, 1964. pp. 57-76.
83
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Thus, it is estimated that the percentage change
in the demand for total number of dental visits
would increase 13.2 percent, 15.6 percent and
13.8 percent in the respective projection periods
due to income effect alone.

The populaticn effect is measured by
aeley AP

. X e —-
aPP, © P,

(elasticity of population) X (percentage change in population)

The elasticity of population is usually assumed
to be 1. In other words, the change in population
induces a proportional char.g2 in utilization or
expenditures.

The percentage change in population is calcu-
lated by dividing projected population size by
base-year population.

Total popula-  Projection F rcentage change

Period tion (P} in period in population
thousands AP

——— Pb :

1870 ...... 7.194

1975 ...... 7.645 1970-75 6.3

1960 ... ... 8.087 1975-80 5.8

1985 .. ... 8.606 1980-85 6.4

Combining population elasticity and population
percentage change yields the population effect:

“Aeley AP Population
APIP, Pp effect
Period (%) (%)
(1) (2 (1) x(2)
1970-75 ... 1 6.3 6.3
1975-80 ... 1 58 5.8
1980-85 ... 1 6.4 6.4
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Thus, it is estimated that the percentage change
in the demand for total number of dental visits
would increase 6.3 percent, 5.8 percent and 6.4
percent in the respective projection periods due
to the population effect alone. '

The interaction effect is measured by multi-
plying the income effect and population effect,
since it represents the reaction that results from
the combination of these changes.

Income Population Interaction

Period effect effect effect .
(%) (%) (%)

(M 2 (3= (Mx(2
1970-75 ... 13.2 6.3 0.8
1975-80 ... 15.6 5.8 0.9
1980-85 ... 13.8 6.4 0.9

We a-e now in a position to estimate the per-
centage change in the demand for dental care ser-
vices, AE/E,, by summing the three separate ef-
fects for each projection period.

AE
Ep
Income Population Interaction Changen

Period effect effect effect demand
(%) (%) (%) (%)

M 3] ) M +@+ @
1970-75 ... 13.2 6.3 0.8 20.3
1975.80 ... 15.6 5.8 0.9 22.3
198085 . .. 13.8 6.4 09 21

Finally, the number of dentists required in the
state in 1975, 1980 and 1985 may be estimated.

990
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Base-year Percentage Requirements Target-year
dentists change for additional dentist
Period dentists requirement
, () (2 (1) x(2) (M + [{1) x(2)]
1970 ... 4,503 20.3 914 5,477
1975 ... 5,417 223 1,208 6,625
1980 ... 6.625 211 1,398 8,023
1985 ... 8,023 - x .

Strengths and Weaknesses
of the Methods

’ References

As with the earlier utilization methoq, the
strength of this method lies in its reliance on ef-
fective demand, as determined by the income, age
and sex of the arec's population, as the basis for
estimating manpower requirements. The intro-
duction of the dynamic element of change in
income over the projection period tends to make
the estimates more realistic.

Several weaknesses are especially significant.
The assumption that factors ‘other than demog-
raphy and income will not change during the
projection period is unwarranted except for the
very short run. The planner should be aware that
the use of utilization or expenditure data hides
from view the unmet needs for services from the
-eople who do not have access to medical care,
for reasons of geography, ignorance or poverty.
The planner should also recognize that this
method can entail, as our case study demon-
strated, a very complex statistical analysis re-
quiring considerable time, money and expertise.

Berkowitz, Monroe et al., Medical Care Prices:
and Health Manpower in Mew Jersey: An Explor-
atory Study. Prepared for the New Jersey Com-
prehensive Health Planning Agency. New Bruns-
wick, N.J.: Rutgers University, 1970.

State of New Jersey, Department of Health,
Health Manpower in New Jersey. Report of the
Health Manpower Data Project. Trenton, N.J.:
Department of Health, 1972. '
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If we view the health service industry in the
context of the total economy and health
manpower in the context of the manpower stock
required to produce all the goods and services
demanded by the community, we are led to the
industry-occupational matrix method developed
by the U.S. Bureau of Labor Statistics.

This method estimates future manpower ie-
quirements on the basis of an industry-occupa-
tioral empioyment matrix that shows the percent
distribution of an industry’'s employment by occu-
pation and the percent distribution of an occupa-
tion’s employment by industry. Given the totai
labor force, one can derive the employment in
each industry and each occupaiional category in
the matrix.

The Bureau of Labor Statistics developed the
national industry-occupational employment ma-
trix over a number of years of intensive study
and projected the matrix to 1980 on the basis of
historical trend, multiple regression analyses,
input-output analyses and special industry
studies. A number of states have also prepared
industry-occupational matrices. It is possible for
an area to create its own base-line matrix based
on statistics available in the 1970 census. (Table
€

Le' us assume that the planner has to justify the
health sector plan to the gevernor's planning
board. The heaith planr.or warts to present an
overview of the direction in which hls community
is headed and the part that the health sector is
likely to play. He recognizes that the resources
available to support health manpower and health
facilities depend on the total resources of the
community and the priority given to health car: in
the allocation of these limited resources. His
focus, then, is not on manpower requirements
based on population size or services or needs, but
based on the relationship of employment in the
health industry to that in other industries.

One of the concerns of the general nlanning
boa:d may be educational planning and *he ade-

N2
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General Description

Data Requirements

quacy of existing educational programs for the
future. The value of the input-output approach is
that it facilitates the allocation of funds to health
educational Drograms, consistent with overall
manpr wer needs for skifled workers.

The planner may use this method to address
anotner problem. He may already have an
estimate of manpower requirements and wish to
substantiate it by the findings of another method.
Or, recognizing the weakness of a one-point mea-
sure of requirements, he may wish to use the
input-output method to develop, in conjunction
with his other estiriate, a range of possible future
outcomes that, considering the future's uncer-
tainties, might be a better guide for policy
decisions.

The national BLS matrix includes 160 two-digit
and three-digit standaru industrial classification
industries and 13 health occupation categories.
Matrix ratios have been prepared for the years
1970 and 1980. A sampie of the nationwide BLS
matrix for medical and other health services
follows. ®

To apply the industry-occupational matrix
method, we select the occupations and industries
to be covered in the local matrix. One possible
criterion for selection is the proportion of the total
industry employment accounted for by each
health occupation. Second, we project future area
employment in the selected industries, and third,
multiply the projected industry employment by
the matrix ratio for each occupation to obtain the
estimate of future employment.

The datarequired are:
1. Industry-occupational matrix, for the plan-
ning area. The national industry-occupational

29. U.S. Department of Labor, Bureau of Labor Statistics,
Tomorrow's Manpower Needs, vol. IV, The National industry-
Occupational Matrix and Other Manpower Data, BLS Bulletin
1737. pp. 108-111, 135-:39. Washington, D.C.: U.S. Government
Printing Office, 1972.
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Tabte 6. National Industry-Occupational Employment Matrix, 1970 and Projected 1980
(Percent Distribution of Industry Employment by Occupation)

Medical and Hospitals Other Medical
QOccupation Other Health and Health
Services Services

T0Ratio B0Ratio 70Ratio 80Ratio 70Ratio 80Ratio
Medical, Other Health Worke: - 3463 M2 076 251 40%  36.%

Y

Dentists v o215 19 06 05 558 484
Digtiians, Nutrtonists ~—~ * 4 % & 0¥ 0B 8
Nurses, Professiona W4 145 1685 183 N6 84
Optometrists 3 33 02 03 86 18
Osteopaths K] J 04 04 15 B9
Pharmacists 33 30 45 A2 13 1
Physicians and Surgeons 579 591 1.84 187 0% 124
Psychologists ' 16 A 12 A3 22 23
Technicians, Medical, Dental 5.1 70 569 812 573 4B
Veterinarians 01 01 00 00 02 02
Other Medica!, Health Workers 465 33 53 314 350 36
Other Service Workers 064 2169 439 4 26 2
Nurses, Practical 713 1013 638 823 83 1306




Underlying Assumptions

matrix prepared by BLS may be adapted for local
or state use.

2. Estimates of total area employment for the
health industry in the base period.

3. Projections of total area employment for the
health industry in the target year.

If the national BLS matrix is used, it is assumed
that BLS assumptions about the economy, tech-
nological change and other future conditions are
well founded and apply to the local area as well as
to the nation as awhole.

One of the most important assumptions
underlying manpower projections describes
the labor force in the target year. The size,
sex, and age compuosition of the labor force
are expected to change by 1980 as indicated
by thelatest labor force projections prepared
by tne Bureau. ® (1) The labor force, 100.7
million; (2) Armed Forces, 2.7 million; and (3)
civilian labor force, 98.0 million.

The assumed size of the Armed Forces in
1980 (2.7 million) is generally consistent with
peace-time conditions in the late 1950’s and
early 1960’s. The validity of this assumption
deperids greatly upon developments in
foreign affairs in the 1970's.

Another important assumption is full em-
ployment in the target year, 1980. Basedon a -
three-percent unemployment rate to repre-
sent full empioyment, 31 civilian employment
in 1980 was computed as follows: (1) Civilian
labor force, 98.0 million; (2) unemployment
(3 percent) 2.9 mlllion; and (3) civilian em-
ployment, 95.1 million.

Other major assumptiions underlying the
national manpower projections are: (1) The

30. U.S. Department of Labor, Bureau of Labor Statistics, The
U.S. Labor Force to 1985, BLS Report 119. Washington, D.C.:
U.S. Government Printing Office.

31, Although projections in this volume are based on a three-
percent model, alternate projections based on a four-percent
unemployment rate are published in U.S. Department of Labor,
Bureau of Labor Statistics, U.S. Economy in 19870. BLS Bul-
ietin 1673. Washington, D.C.: U.S. Government Printing Office,
1970.
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international climate will improve. The
United Sta‘es will no fonger be fighting a war,
but, on the other hand, a still guarded rela-
tionship between the major powers Will
permit no major reductions in armaments.
Tnis would still permit some reduction from
the peak levels of defense ex enditures
during the Vietnam conflict, (2) The Institu-
tional framework of the American _economy
will not change radicaily; (3) Economic,
social, technological, and scientific trends
will continue, including values placed on
work. education, income, and leisure; (4)
Fiscal and moneiary pelicies will achieve a
satisfactory balance between low unemploy-
ment rates and relative price stability without
reducing the long-term economic growth
rate; (5) All levels of government will join
efforts to meet a wide variety of domestic
requirements, but Congress will channel
more funds to State and local governments;
(6) Problems pased by air and water pollu-
tion and solid waste distposal may require
2n increasing amount of the Nation’s prc:
ductive resources, but will not dampen Sig-
nificantly our long-run potential rate of
growth .32

If the national BLS matrix is used, ir. addition to
accepting the assumptions underlying the projec-
tions, the planner assumes that the local area
occupational distributions are consistent with
national patterns.

The use of fixed coefficients to describe the
proportion of industry employment attribuiable to
an occupation contains certain inherent assump-
tions. First, the relationship of earnings among
the various occupations and the cost of labor rela-
tive to other inputs into health care will remain
constant during the projection period. In other
words, employers have no incentive to change the
amount of labor they use relative to other inputs
or substitute one type of worker for another.
Second, the supply of labor will be sufficient to

42. U.S. Department of Labor, Bureau of Labor Statistics,
Tomorrow's Manpower Needs, vol. IV, The National Industry-
Occupational Matrix and Other Manpower Data. BLS Bulletin
173/, Washingt~ -, D.C.: U.S. Government Printing Oftfice, 1972.
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Step-by-Step Description

meet employment requirements during the projec-
tion period, therefore, changes in the use of man-
power will not be introduced due to labor short-
ages.

Two techniques have been prepared by BLS for
the development of state and area occupational
projections based on the national industry-occu-
pational matrix: the first depends upon the
national matrix for the base period and the target
period; the second requires the use of an area
matrix for the base period. 3

BLS Area Projection:
Method A

To illustrate this method, we use the case study
of one state’s requirements for professional
nurses in 1980, 34

1. As in all other methods, data acquisition is
the starting point. Essential data are the 1980
national industry-occupational matrices and the
1970 and 1980 area industry employment esti-
mates. 3

2. From these sources, identify the industries
in which RN’s are employed. In addition to
medical and other health services, we find min-
ing. construction, manufacturing, transportation,
communication and public utilities, wholesale
trade, retail trade, finance, insurance and so on.
The medical and other health service industry is

33. U.S. Department of Labor, Bureau of Labor Statistics,
Tomorrow's Manpower Needs, vol. |, Developing Area Man-
power Projections. pp. 10-13. BLS Bulletin 1606. Washington,
D.C.: U.S. Government Printing Office, 1969.

34. The case study was adopted from Chirikos, Thomas N.,
Allied Health Manpower in C io: Employmen! Trends and
Prospects. Ohio: The Ohio Sta  University, Center for Human
Resource Research: 1972.

35. U.E. Department of Labor, Bureau 0! Lavor Statistics,
Tomorrow's Manpower Needs, vol. IV, The latic 1al Industry-
Occupational Matrix and Other Manpower Dara. Appendices F
and G.



dominant, as one would expect, with 94.26 oer-
cent of RN emoloyment in 1970 and a projecied
93.36 percent in 1980. We are, therefore, intro-
ducing a shoricut for purposes of this case
study, and will use only the health service indus-
try, recognizing that the final estimate is a slight
understatement since the distribution in all other
industries, which is relatively small, has been
neglected.

3. Determine the extent to which RN employ-
ment accounts for total employment in the hospi-
tal industry: 16.65 percent in 1970 and 18.33 per-
cent in 1980; in other medical and health service
industries, 11.63 percent in 1970 and 8.48 percent
in 1980.

4. Obtain the area employment, 1970 and 1980,
for the industries we are studying.

Industry Total area employm.ent

1270 1980
estimated projected

Hospital ................ 140,000 196,000
Other medical and
health services ........ 74,700 122,000

5. The 1970 national industry-occupationai pat-
terns are applied to their respective 1970 area
industry employment estimate. The resulting
occupational employment is then summed to area
totals. This same procedure is followed using the
1980 national industry-occupational patterns and
the projected area industry employment esti-
mates (see Table7).

6. The 1970-80 change factor for the occupa-
tions must then be computed by dividing the 1980
area employment aggregate (46,272.40) by the
1970 area employment aggregate (32,130.81) de-
veloped in step 5. The computed 1970-80 change
factor for professional nurses is 46,272.40/
32,130.81, or 1.440.
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Tabla 7. Method for Computing Ares Industry

Employment Estimates
1970 1980
Estimated  nationa Proiected  national
070area industry-  Col.(0X  1980area industry:  Col.(4)X
Industry tolalem-  occupational  col.(2)= totalem-  occupational col. {5} =
ployment  patterna  col.(3)  ployment  patten  col.(§)
(percent) (percent)
oo g f
Hospital ..... 140,800 1666 2344320 196,000 1833 35,926.80
Other medical
and health
services ... 74,700 11.63 866761 122,000 848 10,34560
All other
industriess,
Total ........ 3213081 46,272.40
19

8. See U.S. Department of Labor, Bureau of Labor Statistics, Tomorrow’s Manpower Needs, vol. IV, The National
Industry-Occupational Matrix and Other Manpower Data. BLS Bulletin 1737. Washington, D.C. 11, Government
Printing Office, 1972,

b. Excluded from the illustrative case study.




7. Base-period (1870) area employment esti-
mates must be made for each ocrupation for
which projections are desired. fhe 1970 census
can supply the basic data necded for these =3ti-
mates. Sugnose, for purposes of the estimate, the
number of professional nurses in 1070 we-
reported to be 41 000 nurses.

8. The 1980 employment estimates for each
occupation may be ccmputed by applying the
change factor. {step 6) to the base-period area
employment (step 7).

The 1970-80 change «f professional nurses
(1.440) x base-period professional nurse employ-
ment (41,000) = 1980 employment of professionai
nurses in the community (5,904).

BLS Area Projection:
Method B

This second method will be outlined, but a case
study will not be presented.

1. The area base-perioa industry-occupational
matrix must be developed. Such profiles are avail-
able from the 1970 census.

2. The 1970-80 occupation change factors must
pe computed for each cell in the national
matrices, thus (1980 national matrix cell) / (197C
national matrix cell).

3. The 1980 matrix is computed by applying the
derived national occupation change factors (step
Z) to the corresponding cell in the area base-
period matrix (step 1). This procedure is repeated
forall occupations in an incustry and the resulting
occupational ratios summed to industry totals
and forced to 100 percent.

4. To forecast the area's total requirements for
an occupation, steps 2 and 3 must be completed
for each industry. The resuiting occupational
ratios for the projected year for each industry
must be applied to the separately projected area
industry employment estimates.

5. The resulting occupational estimate for each
industry is then aggregated to obtain the area’s

HEERA
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totai employment requirements for the occupa-
tionin the target year.

The great advantage of this method is that it
builds upon the solid base of Census and BLS
data. Two methodologies have been designed by
BLS that permit area planners to adapt national
data for purposes of arca projections. (In practi-
cal terms the BLS method A is relatively simple to
use, in contrast to method B.) One can etect to
alter the occupational structures and industry
growth if alternative assumptions are more likely
to be realized. '

The overriding weakness of the use of the
national matrices is that state and local area staff-
ing patterns may ncot fit the national pattern. In
addition, the assumptions underlying the national
matrix may be unrealistic for the local community.

Disaggregated estimates are not possible using
this method. The BLS national input-output matrix
contains only a dozen health occupational cate-
gories, some of which cover a combination of
occupations, such as, for example, the category
of "technicians-medical and dental.”

Serious criticism can be directed. at the use of
fixed coefficients, since it fails to take account of
the flexibility in the use of manpower that is pos-
sible in response to changing circumstances. The
use of fixed ratios is as objectionable in the input-
output method as in the manpower/populaiion
ratio method. The substitution possibilities that
make it possible to vary the manpower mix are
assumed to be nil. This assumption flies in the
face of our experience in the past decade.

Chirikos, Thomas N., Allied Health Manpower in
Ohio: Employment Trends and Prospects.
Columbus, Ohio: Center for Human Resource
Research, The Ohio State University, 1972.

State of lllinois Office of Planning and Analysis,
Occupational Manpower Projections, 1975-1980.
February 1972
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U.S. Department of Lapor. Bureau of Labor
Statistics, Tomerrow's Manpower Needs, vol. 4,
The National Industry — Occupational Mat:ix and
Other Manpower Data. BLS Bultetin 1737. ‘Nash-
ington, D.C.. U.S. Government Printing Oftice,
1972
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IV. Detailed
Description of
Alternative Supply
Methodologies
Current Supply

Employer Survey:
Method of Estimating

Problem Addressed

Since active supply consists largely of em-
ployed personnel, primary data on the actlve
supply are obtained from an employer survey. The
methodology is sometimes called an area skill
survey and Is identical to the job vacancy or
budgeted vacancies approach used in estimating
requirements. The use of the same methodology
indicates the compatibility of the concept of
active supply and with that of “effective demand”
requirements.

The central problems that the planner faces
with current supply are the imbalance with current
requirements — shortage or surplus — and geo-
graphic and specialty maldistribution. To properly
address these problems and to select effective
policies to correct for inadequacles, the planner
must pinpoint the particular characteristics of
supply that may be the roots of the difficulty or the
keys to the solution. For example, if hospitals
report an excessively large number of vacancies
in the nursing services, can inactive nurses be
attracted back into the labor force? Can LPN’s be
substituted for RN’s? Can the nursing schools
respond? Are there unfilled slots in nursing

103



classes? Are there excessive dropouts — before
or after graduation? Are the vacancies concen-
trated in a particular geographic location?

A survey of employers is undertaken, using the
same methodology as described in the budgeted
vacancies approach to measuring requirements in
Chapter iii. The inventory is typically undertaken
along with a study of job vacancies and future
staff plans. The survey may be a census or a sam-
ple and produces an occupational profile of the
employment setting — hospital, nursing home,
clinic, private office and so on.

There are two underlying assumptions: first, the
unemployed are an insignificant proportion of the
“active” supply and therefore can be ignored;
second, much pertinent and relatively accurate
information can be amassed at relatively low cost
by means of a survey of employers.

Essential datarequirements are:

1. Current employment for each of the selected
occupations;

2. Projected employment or anticipated addi-
tional personnel to be employed in the target
year;

3. Hours worked — full time, part time; number
of hours worked in past 7 days.

in addition, information may be gathered re-
lated to job descriptions, new occupational cate-
gories, wages, the personnel characteristics of
the staff, ' turnover, length of time jobs are vacant,
the nature and size of the institution, and its
future plans. This type of information is important
for an understanding of the future supply as well
as the current supply.

1. This type of information is best obtained from the indi-
vidual or the professional association, not the employing
institution.

104
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Step-by-Step Description

Strengths and Weak-
nesses of the Method

Survey methodology was described in Chapter
Il, and a case study of a survey of employers
was presented in Chapter !li in the description of
the budgeted vacancies approach. At this point,
we will list the steps that are undertaken without

further amplification.

1. Defina the scope of the survey; choose the
area and occupations to be covered in the
study;

2. Prepare the sampling frame (the master list
of employers by name and mailing address);

3. Design and select the sample;

4, Design the questlonnaire, including the
rationale for each question asked;

5. Plan the analysis, including the preparation
of dummy tables;

6. Conduct a dry run;

7. Collect the data;

8. Process the data;

9. Prepare the estimates.

The great strength of this approach to esti-
mating current active supply is that the employ-
ers are a reliable central source of information on
the supply structure and the institution’s charac-
teristics. Much pertinent and reasonably accurate
information can be amassed at relatively low cost.

The weaknesses, however, are very real. It is dif-
ficult to develop a sampling frame that represents
the universe, covering every employer in the
sector under study. Sampling and response error
are inevitable and may be difficult or impossible
to correct.

The questionnaire asks for a great deal of data.
The description of the occupations, for example,
takes several pages, and it is doubtful if any re-
spondent will take the time to study it carefully.
Many surveys ask for the number of full-time and
the number of part-time workers, but do not obtain
the information on number of hours worked. This
information is needed to calculate full-time equ
alent employees; untenable assumptions such
as “two part-time workers equal one fuli-time”
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are sometimes used to convert to full-time
equivalents.

Employers are not necessarily the best sources
of Information for some aspects of active supply,
and they provide no data on the unemployed. 2The
characteristics of individual active practitioners
(age, sex, race, educational attainment) and of the
labor market (wages in thls occupation relative to

- other occupations) are needed to underst:.ind the

problems in the current situation and to plan prop-
erly for the future.

Ohio Valley Health Services Foundation, Health
Service Manpower Survey. Ohio: Ernst and Ernst,
1970.

State of Massachusetts, Division of Employ-
ment Security, A Comparative Study of the Collec-
tion of Occupational Employment Data in Hos-
pitals in Massachusetts by Means of Structured
and Nonstructured Questionnaires, June-Septem-
ber, 1971. Boston, Mass.: Occupational Research
Department, Division of Employment Security,
1972.

The concept of potential supply encompasses
all qualified workers, whether they are active or
inactive. A licensure survey covers both ithe ac-
tively employed and the inactive, and is a method
of measuring current potential supply. The Na-
tional Center for Health Statistics is encouraging
state licensing boards to develop a supply data

2. One source of area unemployment statistics is the State
Employment Security Agency, which collects data on appli-
cants to the U.S. Employment Service and on claimants for
unemployment insurance. The Emptoyment Service Auto-
mated Reporting System (ESARS) provides quarterly data

on job applicants by selected occupational categories for 125
Standard Metropolitan Statistlc. . Arezs. Unfortunately, some
unemployed workers, especiaiiv in the health field, do not

apply to state empioyment ajencies and therefore are not
counted in the ESARS RFeliable uner 2loyment data for indi-
vidual occupations and - :as are not :2adily available.
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Problem Addressed

General Description

Underlying Assumptions

base by attaching a questionnaire to their license
application forms.

_The health planner seeks information tc heip
him properly address health manpower probiems.
Although today's probiems may appear on the sur-
face to be a ‘‘shortage” or ‘“‘surplus,” closer
inspection, made possible by information ob-
tained in a licensure survey, may disclose that the
issue in fact is not numbers, but maldistribution,
malutilization or artificial constraints to entry. The
planner must study the options that the charac-
teristics of current potential supply offer him
before he can decide on the programs of actions
he would recommend. Changes in supply in the
shost run, for exampie, may be accomplished by
tapping the pool of qualified inactives or removing
barriers to the qualified ineligibles. On the other
hand, services may be improved by altering the
manpower mixes, substituting new professions,
such as physician extenders, physical therapy
assistants and pharmacy assistants. One long-
range option is to increase the production of
health workers through expanded or redirected
educational programs. A licensure survey will
provide information that will help the planner to
assess the alternatives. a

There are two forms of licensure surveys in use:
the first is a one-time census survey; the second
is a licensure attachment survey of a sample of
individuals applying for a license or its renewal.
The data obtained provide information on the
number of qualified persors in gach licensed
occupation, on the types of employers, on educa-
tional preparation, and cn labcr~ force participation
and geographic mobility. If the ~tate does not re-
quire annual license renewal, a number of years
may elapse before the attachment survey provides
representative or complete data on the supply of
licensed practitioners.

The use of a licensure survey alone to estimate
supply assumes that the relevant health workers
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belong to licznsed occupations. Nonlicensed
occupations or unlicensed workers are excluded
from the count of current supply. Furthermore, it
isimplicitly assumed that only licensed personnel
are performing the functions designated by law in
the profession’s scope of practice. Persons with-
out licenses or differently titled professionals are
excludea, although they may be assigned equiva-
lert duties on the job. Finally, it is assumed that
the head count of discrete occupations may be
used as the proper measure of potential supply.

The essential data cover several broad cate-
gories: demographic characteristics; education
and training background; current empioyment
experience and work history; geographic location
and mobility; occupational speciaity. One must
balance the benefits of additional data against the
risk of nonresponse. Specifically, the information
required is:

b

. Demography — age, sex, marital status,
race;

2. Education — school location, year of gradu-
ation, educational attainment;

3. Employment — years of experience, activity
status, locations of present and past employ-
mernit, type of employer;

4. Occupational specialty — primary, secon-
dary, tertiary.

Additional information would be very helpful for
more intensive analysis and further research. It
would be desirable but not essential to have the
respondent’'s name and mailing address. Probe
questions in every category would add dimension
to the analysis; for example, in the area of educa-
tion, the name of school and length of program; in
the area of employment, the reason for inactive
status or earning level at present or most recent
job.

The first step in a licensure survey is to obtain
the cooperation of the licensing boards for the

103

Data Requirements

Step-by-Step Description

99



100

occupations under study. The boards will provide
the sampling frame for the survey or attach the
questionnaire to the license  plication forms.
The number of licensed occLi.«t Hne and licens- .
ing boards may vary from state ' < ~te.

The succeeding steps are - :al to those
followed in any survey, and arede  ped in detail
in Chapter |. Briefly, they are:

1. Define the scope of the survey; choose the
occupations to be included in the study;

2. Prepare the sampling frame (the master list
of licentiates by name and mailing address),

3. Design and select the sample;

4.Design the questionnaire, including the
rationale for each question askad;

5. Plan the analysis, including the preparation
of ..:mmy tables;

6. Conduct a dry run;

7. Collect the data;

8. Process the data;

9. Prepare the estimates.

An example of a licensure survey questionnaire
is shown in Fig. 7. The questionnaire Is a card,
tailored to fit into license renewal envelopes, with
questions on both sides. Instructions are given
on a separate caid. This design had two major
drawbacks:

The difficulty in consulting a separate card
for codes cauced many respondents not to
use them, and some respondents answered
only through question 18, not realizing there
were addltionusl questionson side 2.7
I¢entifying information, such as name, address,
license number and social security had to be
blocked out. This proved necessary when respon-
dents objected to public disclosure of contfiden-
tial information. The unfnartunate consequence 18
that follow-up mallings are impossible; one

3, Lowls Dars and Jon Tomson, Developmaont of a Uniform
Data Buse for State und Local Health Manpowor Plunning,
Haaith Manpower Planning Serias, Menograph 2. Tronton, N J.:
New Jorsey Dopartmant of Highor Education, 1974, . 7.
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cannot check incomplete or suspect responses or
conduct special sample studies.

The licensure attachment survey is a continu-
ous process, and complete coverage of the poten-
tial supply requires a block of time, varying with
the renewal interval (annual, biennial nr longer
periods) and the timing of the renewal data (fixed
uniform date, birth date, original date ot licen-
sure). The conduct of an attachrnent survey is
operationally different from the one-time census
survey. The analytical scheme must include a plan
for assembling the periodic survey responses to
be equivalent to the universe and for eliminating
duplication.

The licensure survey has a number of opera-
tional advantages: the choice of occupations is
prescribed, and the problem of organizing the
sampling frame is eliminated. Some socio-
economic data may be obtained as a by-product of
the licensure process. When the questionnaire is
enclosed with the licensure application, mailing
costs are substantially reduced, and the propor-
tion of returns is probably higher.

HRRY
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Future Supply
Projections

The weaknesses are largely conceptual. Licen-
sure surveys focus on discrete occupations, as-
suming an equality between the number of per-
sons and the amount of services that we know Is
unrealistic. We know that the setting in which
health personnel work affects their productivity
and that many work part time. Moreover, not all
qualified workers are licensed, and some func-
tions legally limited to licensed personnel are In
fact performed by others.

The licensure survey does not necessarily pro-
duce a total count of potential supply. Not all
inactive workers retaln their licenses; some drop
their licenses and re-register when they return to
the labor force.

Dars, Lewis and Tomson, Jon, Development ofa
Uniform Data Base for State and Local Health
Manpower Planning. Health Manpower Planning
Series, Monograph 2. Trenton, N.J.. New Jersey
Department of Higher Education, 1974.

U.S. Department of Health, Education, and Wel-
fare, Public Health Service, National Center for
Health Statistics, State Licensing of Health
Occupations. PHS Pub. No. 1758. Washington,
D.C.: U.S. Government Printing Office, 1967.

To estimate the supply of health personnel at
some future time, one measures the inflows and
outflows from the current supply. Fig. 8 outlines
the essential data.

The essential datz are:

1. Baseline data on the supply of health per-
sonnel, defined as the employed and the unam-
ployed seeking work;

2. Dataon entrants as a result of the additlon of
new graduates, occupational and geographic
mobllity and re-entry Into the labor force of in-
active professionals;

3. Data on occupational losses refiecting
deaths, retirement, occupational and geo-
graphic transfers.
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Aruitoxt provided by Eic:

Supply In the
future period
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period
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N + 1 =
Where:
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l NLF
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(E + UE)

N +

TP + OC + NLF + | "_
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= Employment

Unemployed workers seeking work in
occupation

Entrants from training and oducational
programs

Entrants from othes occupations
Entrants from persons not in labor force
Immigrants entering the occupation
Deaths

Retirements

Transfers

Other 108308 (0. , emigrants)

it

4

oo

[N

5. Adapted from Glasgow, John M., Health Manpower Supply
and Requirements Projection Techniques, a paper presented
at the University Consortium Conference for Comprehensive
Health Planning, Arlington, Virginia, May 29-30, 1974, mimeo.
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inventory of Educational
Institutions: A Method
of Estimating Inflows of
New Graduates

Problem Addressed

Ideally, each element of future supply is asti-
mated separately. These estimates are aggre-
gated to obtain the supply projection. However, in
practice, statistical data for some elements of
future supply, such as occupational and geo-
graphic mobility, are not available. One has a
choice: employ an assumption, based on the
information available; or adopt a methodology,
z.ich as trend analysis, which enables one to take
into account the inflows and outflows to the stock
of supply without requiring that each element be
measurable.

Assumptions must be made regarding the con-
ditions which are likely to occur during the projec-
tion period and which will affect each element of
inflow and outflow. For example, in preparing the
estimates of the number of graduates from educa-
tional programs, one must assume that the level
of government-financed support for training, the
number of schools, size of class, etc., will stay the
same, increase or decline. If it is reasonzble to
believe that the trend will continue, the rate of
change in the past can be used in the projection
period. Changes in the rate of growth should be
based on statistical evidence or sound logic.

Graduates of health education programs are the
major source of additions to the supply stock.
Health pianners and education planners join in
their efforts to keep supply and requirements in
balance by adjusting the output of educational
programs. Excessive numbers of graduates have
unfortunate consequences: qualified young
people are unable to find jobs, and public and pri-
vate funds devoted to education are misapplied.
insufficient numbers of graduates are equally un-
desirable, since employers cannot fill openings,
and needed services cannot be delivered. The
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problem is to fine-tune the system of health per-
sonnel production to blend into the system of
health delivery.

The planner may be fortunate in having avail-
able secondary sources of information on health
education programs in the area. The U.S. Depart-
ment of Health, Education, and Welfare, Allied
Health Education Programs in Junior Colleges/
1970 (DHEW Pub. No. [NIH] 72-163) and Allled
Health Education Programs in Senior Colleges/
1971 (DHEW Pub. No. [NIH] 73-241) offer loca!
information on individual allied health programs.
Professional associations, such as the AMA and
ANA, aiso have data for individual occupations.
However, secondary sources may not be up to
date or may not provide sufficiently detailed infor-
mation. In that event, primary data may be
required.

A census or inventory of educational programs
in the planning area is conducted by mail or per-
sonal interview.

First, it is assurned that the output of institu-
tions located in the area represents the total addi-
tion of new graduates to the supply in the area;
that there is no attrition and that the inflows of
new graduates trained elsewhere balance the out-
flows of local graduates. Second, it is assumed
that no new institutions will come into existence.

To estimate and project the number of
additions to the stock of supply that comes from
graduates of educational and training programs,
the following information is essential:

1. Number of educational and trainiing institu-
tions;

2. Number of programs;

3. Enroliment in each class;

4. Number of graduates;

5. Capacity of progrgms;
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Step-by-Step Description

6. Plansforchangesin the number of programs
and in their graduate capacity.

Additional information could be helpful in
projecting future supply. Probe questions on num-
ber of applicants, acceptances, and unfilled
student spaces in each class, the locale of em-
ployed graduates, and the dropout rates of stu-
dents would provide valuable insights. One survey
of allied health personnel solicited opinions con-
cerning:

$1) the identification of problems related to
uture demands for the allied health person-
nel being trained by their institutions in
terms of numbers, changes in skills needed
and education required;, (2) the plans of their
institutions for the addition of new allied
health specialities to their Rresent curricular
offerings; (3) the factors that are inhibiting
the expansion of present programs or the
introduction of new programs at their institu-
tions; and (4) the process used by each of
their institutions for determining need and
for implementing expanded or additional
allied health occupational programs. ¢

An open-ended question asking for comments
on any issue the respondent wishes to discuss

may reveal previously unidentified problems and
constraints.

The conduct of a census has been described in
Chapter |. The specific application in the case of
an inventory of educational institutions involves
the following steps:

1. Deflne the scope of the survey. Decisions
must be made concerning occupations to be
studied, curriculums to be covered (baccalaure-
ate, assoclate degree, technical/vocatlonal), and
types of institutions to be included (universitles,

8. ‘State of Pennsylvania, Department of Educatlon, A
Description of the Demand and Supply of Allled Health Per-
sonnel Tralned by Institutions of Higher Education In the
Commonwealth of Pennsylvania. Harrisburg, Pa.: Pennsylvania
Department of Education, Bureau of Planning, 1971.
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colleges, commercial schools, teaching hos-
pitals).

2. |dentify all relevant schools and all pro-
grams, accredited and nonaccredited, within the
area. The AMA Allied Medical Education Directory
lists accredited programs in selected allied health
fields. Nonaccredited training programs in insti-
tutions, high schools, Voc-Tech schools, etc.,
should be in-. luded if they are within the scope of
the survey.

3. Identify the contact person in each institu-
tion who would be a relinble informant on each
program.

4. Structure the questionnaire. Determine the
questions to be asked relating to the institution,
program and student body. (For examples of
survey questionnaires see Appendix A.)

5. Conduct the Interviews or mail question-
naires.

6. Complle the data on the number of potential
graduates by years and by occupational cate-
gories.

Educationai institutions have the central role in
the production of newly qualified heaith person-
nel. Therefore, an inventory of educational institu-
tions produces the most accurate information on
current and past classes and the most reliable
projections of future programs.

However, the perspective of educators sensi-
tive to the commlitment to faculty and the invest-
ment in’ buildings and equipment, may not be
clearly focused on the future demands for quali-
fled personnel. This Is a basic weakness of this
methodological approach to estimating future
inflow. The impetus for new occupations and the
initial asslgnments of new professional respon-
sibllities are found not In educational institutions
but on the job. The state-of-the-art, the organiza-
tion of the delivery system and the demands of
consumers specify the skills health personnel
must have. Core practitloners and employing
institutions respond to new technology and other

i20
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biomedical advances by restructuring personnel
tasks. Educators respond more or lese rapidly to
the demands of employers for graduates who have
been trained to deliver the needed services.

Another weakness may occur if assumptions
about the future, especially guv+~rament pro-
grams, are not well founded. The ra:; snse of edu-
cators is conditioned by the funds available to
underwrite new programs. Consequently, the
assumption about the future level of Federal
suppoit must be made expliclt, since it Is crucial
for projecting the numbers of rew graduates. We
have seen how Federal funding support, as in the
case of physician assistant programs, wlll stimu-
laia institutions to undertake development they
are not likely to have foreseen. It would appear at
this time that a major change in governmental
policy regarding health manpower training is
taking place with inevitable repercussions on the
enroliment and capacity of educational institu-
tions.

While educational Institutions are the largest
producers of health personnel, alternative routes
to formal education are being recognized and may
become increasingly important, e.g., in the
development of proficiency examinations. This
group of heaith professionals whose skills were
acquired in nontraditionai ways are overlooked in
the inventory.

The inventory obtains the views of administra-
tors of existing programs about the future status
of their programs and of any new ones that they
believe will be inaugurated. The last decade has
seen a burgeoning of medical and allied health
programs in new institutions, particularly
community colleges. New institutions are by def-
inition excluded from an inventory.

Anothor weakness of the new graduates ap-
proach is that It falls to take Into account the
extent to which new graduates of educational pro-
grams are retained in the community in which
they are trained. Newly graduated practical nurses
are more llkely to work In the same area where
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they studied than are newly graduated doctors,
who will move on to internships and residencies
in other areas. To estimate the additions to the
supply stock, the planner must adjust the total
number of graduates by the retention rate. The
professional societies and licensing boards may

have information that can be useful for this pur-
pose.

Reibling, Louis A., National Conference of
Health Manpower Programs. St. Louis, Missouri,
Ju.,uary 14-16, 1973,

Pennsylvania Department of Education, A
Description of the Demand and Supply of Allied
Health Personnel Trained by Institutions of
Higher Education in the Commonwealth of Penn-
sylvania. Harrisburg, Pa.. Pennsylvania Depart-
ment of Education, 1971.

Butter, Irene and Feldstein, Paul J., Increasing
the Supply of Physicians — Alternative Sources
for @ State. Health Manpower Policy Discussion
Paper Series, No. A.4. Ann Arbor, Mich.: University
of Michigan, School of Public Health, 1973.

An alternative method of estimating additions
to the stock of supply uses the number of licenses
issueri in a year. This approach produces a net
figure of additiu..s, since the adjustments for geo-
graphic and occupational mobility have already
been made by the person applying for the
license.” Projections of future inflows may be
made by trend analysis of the historical data on
new licentiates.

7. The adjustment for mobility is approximate since some
professionais maintain licenses in several states.
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General Description

Underlying Assumptions

Data Requirements

The licensing boards are asked to provide the
number of new licenses, covering initial state
licensure, based on examinations, endorsement
and reciprocity, but excluding renewals and
‘“‘grandfather clause’ waivers, for as many years
as the data are available. Two alternative methods
of analysis may be used: the first based on trend
analysis, the second using the average of the
annual rate of change. Both methods produce an
estimate of net inflows to the stock of supply.

The underlying assumptions are that the his-
torical trend is a reliable basis for estimating the
inflows into stock of supply during the projection
period and that no new element will enter the
picture which will significantly alter the situation.

Moreover, it is assumed that new licentiates are
a measure of the additions to the stock of supply,
that nonlicensed personnel are nonexistent or
inconsequential. Furthermore, it is assumed that
the analysis of a head count of discrete occupa-
tions is meaningful.

The essential data requirements are he histori-
cal trends of new licentiates by year. However,
additional background infcrmaticn on new licen-
tiates would be useful for va idating the results of
this method. Data on the percentage who pass (or
fail) the licensure exam and information on the
location of the required education and experience
could be used to adjust the number of new gradu-
ates. The area graduates estimate, corrected for
geographic retention and occupational mobility,
plus the out-of-area inflows, should equal the esti-
mate of new licentiates.

Information on the age of new licentiates can
be used to update the age distribution of the pro-
fessionals, an important datum for estimating the
separations due to deaths and retirements.
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The application of trend analysis in the method
of estimating new licentiates would proceed with
the following five steps.

1. Obtain historical information on annual new
licentiates for the occupation.

2. Plot the trend series of the number of new
licentiates on graph paper.

3. Examine the graph to determine whether a
constant or changing rate of increase (decrease)
is areasonable assumption.

4. Compute the annual average rate of increase
(decrease) in the occupations. A constant rate of
change can be derived by using the linear model
Y = a + bt where b is the annual average rate of
change. However, If the rate is increasing, de-
creasing, or differs from one time period to
another, one can use an exponential trend model,
Y = ablorlog Y = loga + (log b) ¢, or other curve-
fitting equations.

5. Apply the annual average rate to the current
supply to compute the number of net additions to
the stock of supply. (Correct for losses due to
separations to project next year's supply. Repeat
this process for each year in the prolection
period.)

As an alternative to the trend.analysis used In
method A, the planner may use the average of the
annual rate of change. The planner would proceed
with the following four steps:

1. Compute the percent change for each year.
This Is done by calculating the difference be-
tween two years and dividing the difference by the
base year.

2 Sum all of the percentages.

3. Compute the average annual change by
dividing the sum (step 2) by the number of years
for which the percent change has been calculated.
For example:

8. For a more detailed description of trend analysis, see
Chapter |.
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Percent Net Increase in New Physician Lizentiates

Number of Annual  Annual change

Year physicians difference (percent)
1965 ........... 7,410

1966 ........... 7,565 155 21
1967 ........... 7,737 172 . 2.3
1968 ........... 7,900 163 2.2
1965t0 1968 . . . .. ) 6.6
Annual average .. 2.2

4. Apply the annual average rate to the current
supply to compute the number of net additions to
the stock of supply. (Deduct for losses due to
separations to project next year's supply. Repeat
this process for each year in the projection
period.)

An alternative procedure under method B
multiplies the average annual increase by the
number of years in the projection period to obtain
estimated inflows, as in the following sample.

Net Additions to Supply of Physicians,
1970-75

1970 supply . oo oo 8,256
Averagerateof increase .......... 22
Number of years in projection perlod 5
Estimated inflows to supply, 1970-75 908

Add the estimated inflows to the current supply.
Deduct the estimated outflows due to separations
during the projection period to determine future
supply inthe target year.

Strengths and Weak: The method of estimating net inflows to the
nesses of the Method  5yupply stock by means of a trend analysis of his-
torical data on new licentiates overcomes the dif-
ficulty of separately measuring geographic and
occupational mobility. Alternative methods, such
as the new graduates approach, are handicapped
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by insufficient data on the location and field of
employment that graduates follow. As a result,
reliable adjustments for graduates retained in the
area and in the health field are difficult to make.
However, when one uses data on new licentiates,
one may assume that the reason a perscn is ap-
_ plying for a license is his desire to work in the
state and at that occupation. Place of residence,
given in the application form, is an indicator of the
geographic area of employment.

The limiting factor, of course, is that licenses
are held by inactive as well as active workers. Indi-
viduals seek a license who may have no present
intention of working in the state. Professiopals
with multiple licenses — license collectors — are
not uncommon; the additional licenses may.be
sought to safeguard one’s future options.

On the one hand, new licentiates overstate the

inflows; on the other, they may understate the
number. Despite the legal definitions of the scope
of practice, delegation of new tasks and reassign-
ments of duties are continuing processes
that produce new occupations and redefine the
functions of existing professions. Because non-
licensed personnel are performing some of the
responsibilities limited by law to licensed profes-
sionals, a head count of new licensees does not
give acomplete picture.

Another limitation of the new licentiate method
— as in any approach that relies on licensure data
— is the fact that licensure applies to a limited
number of professions, albeit important ones.
Certified and noncertified occupations, represent-
ing the majority of the long list of allied health
programs, are not covered in any licensure study.

Maryland Council for Higher Education, A
Projection of Maryland’s Health Manpower Needs
Through the 1980’s. pp. 3-31 and 3-32. Baltimore:
Maryland Council for Higher Education, 1969.

State of New Jersey, Department of Health,
Health Manpower in New Jersey. pp. 100-101.
Trenton, N.J.: New Jersey Department of Health,
1972,
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Life Tables: A Method
of Estimating Outflows
Due to Mortality

Probiem Addressed

Generai Description

Underlying Assumptions

" Data Requirements

To project future supply, one must take into
account the outflows from the stock of active
supply. These losses stem from occupational and
geographic transference, withdrawal from the la-
bor force, and death. Data gaps or unavailability
create difficulties in meastring losses caused by
transference and labor forc~ withdrawals. How-
ever, a method is avalilable for estimating the loss
due to death. It employs life tables prepared by
the National Center for Health Statistics that are
based on Bureau of the Census population data
and death statistics.

The National Center for Health Statistics pub-
lishes three series of life tables — complete, pro-
visional abridged and final abridged. The com-
plete life table contains values for single years of
age and represents an analysis of decennial
census data and a complete count of deaths over
a three year period; the abridged tables provide
mortality rates by age groups, relying on post-
censal population estimates and deaths In a
calendar year. Appendix B contains a sample page
of the abridged life table for the United States,
1972, ’

The method of estimating outfiows due to mor-
tality applies the mortality rate for each age group
to the number of health personnel in that age
group to compute the loss to supply caused by
death.

It Is assumed that the mortality rates given In
the life tables are appropriate for the projection
period and for the health personnel included in
the estimate. This means that no drastic change
in the way of life that would affect the number of
deaths — no wars or life-extending medical ad-
vances — is likely to occur. It also implies that the
life span of the cohort groups in the general
populationis similar to that of health personnel.

Essential data needed tc estimate |osses due to
death are:
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1. Age distribution of the health manpower
under study for the base year

2 Life tables founu in U.S. Cepartment of
Health, Education, and Weifare, Natlonal
Center for Health Statistics, Monthly Vital
Statistics Report, Summary, Finai Mortality
Statistics, 1972. DHEW Pub. No. (HRA) 75-1120,
vol. 23, no. 7, Supplement, October 3, 1974.
Washington, D.C.: U.S. Government Printing
Office, 1974.

1. Obtain the age distribution of the supply of
health professionals. For purposes of illustration,
let us use physiclans. The professional society or
licensing bureau may be the source for the base-
line data. Suppose the baseline data of the supply
of health professionals (i.e., physician) by age
group in the year 1970 is as follows:

Age group 1970 physician supply
2520 ... 1
3034 ... 337
3539 ... 957
40-44 ... ......... 1,142
45-49 .. ............ 1,165
5054 .............. 826
5559 .............- 888
6064 .............. 937
6569 .............. 496
704 ... 480
Allages ........ 7,239

2. Obtain the mortality rate for each age group
from the life tables. The tables show the propor-
tion of persons alive at the beginning of the age
interval who die during the five-year interval. For
example, the mortality rate for U.S. males, ages
25-30, was 1.0 percent in 1970. Suppose it is found
that the mortality rates for each age group is as
follows:

128

Step-by-Step Description

119



120

Age group Male mortality rate ®
(%)
2529 .............. 1.0
30-34 .............. 11
3539 ..., 1.6
4044 .............. 2.4
4549 .............. 3.8
5054 .............. 6.0
5559 ... .......... 9.2
6064 .............. 13.7
6569 .............. 19.3
704 . .viivvninn. 74.9

@ Maie mortality rate was selected since the majority of physi-
cians are male.

3. Apply the appropriate mortality rate to the
number in the corresponding age group. For
example, in the group 25-29 years of age in 1970,
there are 11 doctors, with a mortality rate of one
percent. Thus, none would die, and there would be
11 survivors for the age group 30-34 in 1975. If we
do the same calculation for each age group, the
attrition due to death for each age group in 1975 is

as follows: ~
1970 1970 physician Male mortality 1975
age supply rate (%) attrition
25-29 ... 1 1.0 0
30-34 ... 337 1.1 4
35-39 ... 957 1.6 15
40-44 ... 1,142 2.4 27
45-49 ... 1,165 3.8 44
50-54 ... 826 6.0 50
55-59 ... 888 9.2 82
6064 ... 937 13.7 128
65-69 ... 496 19.3 96
70+ ... 480 74.9 360
All ages. 7,239 : 806
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The availability of national life tables that are Strengths and Weak-
updated annually by the National Center for nesses of the Method

Health Statistics and are based on census data
and death statistics is an overwhelming ad-
vantage.

Data problems do exist, nonetheless. Age dis-
tributions for the occupations under study are an
essential input to this method, but may not be
available. National age distributions are published
for some professions, such as doctors and
nurses. State professional societies may be able
to approximate the distribution from other infor:
mation they have. National or state age distribu-
tions may or may not be suitable as pruxy mea-
sures for the area.

The applicability of national vital statistics to
the workers in any health occupation in a particu-
lar area must be questioned. Are these workers
likely to live longer, shorter, or on the average
almost the same span of years as other males and
temales of their race in the general population?
One should not blindly adopt the mortality rates
given in the life tables for any specific group in
any particular area, but should adjust them to pro-
vide a better fit, if possible.

Moreover, in adopting the mortality rate of 1972
or later published figures, one must consider the
prospect for change in the projection period that
will alter longevity. While it is true that such
drastic events are atypical, wars do occur and life
expectancy does change over time.

State of New Jersey, Department of Health,
Health Manpower in New Jersey. Report of the
Health Manpower Data Project. Trenton, N.J.: New
Jersey Department of Health, 1972,

Supply projections are made by adding inflows
from various sources to the stock of current
supply_and by subtracting outflows. These out-
flows are the result of geographic and occupa-
tional transfers and deaths and retirement. The
Bureau of Labor Statistics has prepared labor
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Estimating Outflows
Due to Deaths and Re-
tirements

Problem Addressed
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General Description

force separation tables for each state that enable
the planner to estimate the loss to current and
future supply that is attributable to deaths and
retirements. The tables provide data for selected
health occupations by state for the years 1970
and 1985.

The number of separations is a vital datum to
education and manpower planners because it
represents the level of production of health
workers that is necessary to replenish current
supply, assuming no growth in requirements or
worker mobility. This is the number of health
workers that must be replaced if the supply
status quo is to be maintained.

Two alternative methods may be used to esti-
mate the outflows due to death and retirement
for specific occupations in each state. Method A
is based on calculations of separations year by
year; method B uses an average annual separa-
tion rate for the entire projection period. In both
methods, one applies the separation rate to the
number that represents the sum of the stock of
current supply in the base year and the additions
to the stock.

Method A — Separations Year by Year. Method
A calculates, consecutively, the losses for each
year in the projection period. The total supply
and additions is estimated for each year seriatim
before annual separations are computed.

The following formula describes method A in
mathematical terms:

P, = (S, + Ap)x Ry

SD+1 =(Sb +Ab)'Pb

Po+1=1Spsr +Aps1)XRpuy

Sbs2 =(8ps7+Api1)-Ppsy
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Poun =860y * Apuinn!* Boy ooy

Sb+n = (Sb+n + AB+n)'pb+n-

= Annual separations in the base year,
Sp = Supply in the base year;

Ay Annual additions to supply in the base
year,

R, = Annual rate of separations in the base
year.

Method B — Average Annual Separation Rate.
Method B uses an estimate of the supply in the
base year pius additions to the mid-year of the
projection period. The average annual separation
rate multiplied by the number of years in the
projection period gives us the total separation in
the time span from the base year to the target
year.

The formula for method B is:

P =Sb + (At/2)X(RXY),

where

P = Total number of separations;

Sy = Supplyin the base year,

A; = Total additions to base-year supply
during the projection period;

A2 = Total additions to supply by the mid-
year of the projection period;

R = Average annual rate of separation;

Y = Number of years in the projection

period.

The use of the labor force separation tables
incorporates into the supply projections what-
ever assumptions underlie the statistics in the
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Data Requirements

Step-by-Step Description:
Method A — Separations
Year by Year

published tables. Computation of the rates of
retirement and deaths by age, sex, and specific
occupation group is based on working life tables
that assume, for example, that separations for
men under 35 are solely due to death, not retire-
ment. This is a reasonable assumption since few
retirements occur at that age. An assumption

that may not be equally acceptable is the use of

1960 working life patterns for women o develop
the separation rates for women in 1970 and 1985.
It can be argued that while the pattern for female
labor force participation in 1960 may still be valid
in 1870, it is of doubtful validity for 1985.

The separation tables provide state data. Their
use for local area studies assumes that the area
pattern of working life and age distribution is
comparable to that found in the state as a whole.

Essential data include:

1. The total active supply in the base year.

2. The publication of the U.S. Department of
Labor, Bureau of Labor Statistics, Tomorrow’s
Manpower Needs: Estimating Occupational Sepa-
rations From the Labor Force for States. Supple-
ment No. 4, prepared by McElroy, Michael P. and
Cangialosi, Joseph S. Washington, D.C.: U.S. Gov-
ernment Printing Office, 1974. This volume con-
tains annvual labor force separation rates in 1970
and 1985 by state for more than 400 occupations.

If data are available for the proportion of males
and females in the base-year supply, a more
refined estimate may be prepared. A breakdown
by sex for each occupation in every state is avail-
able upon request from BLS regional offices.

1. Add the annual inflows representing all new
additions to the base-year supply. For purposes
of illustration, let us assume that the new addi-
tions each year remain constant at 5,000 and that
base-year supply is 100,000 . ........... 105,000.

2. Obtain the separate rates (for the occupa-
tion and state) for 1970 and 1985 from U.S.
Department of Labor, Bureau of Labor Statistics,
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Tomorrow’'s Manpower Needs: Estimating Occu-
pational Separations From the Labor Force for
States, Supplement No. 4. For this example, let
us use the rate for dental laboratory technicians in
"Alabama:

Year Separation Rate
1970 0.01900
1985 0.01860

3. Interpolate the rates for years between 1970
and 1985. °

To interpolate the 1980 rate, the number of
years from the base year to the interim year
(10) is divided by the number of years in the
projection period (15) and then multiplied by
the change in the rate from the base year to
the projected year.
1—% X 0.00040 = 0.00027

Since the rate is decreasing from the base
year to the projected year, the change is
added to the base year to obtain the interim-
year rate.

Base-year rate - change = interim-year rate
0.01900 - 0.00027 = 0.01873

9. For an explanation of the method of interpolation, see
u.S. Depaitment of Labor, Bureau of Labor Statistics, Tomor-
row’s Manpower Needs: Estimating Occupational Separations
From the Labor Force From States. Supplement No. 4, p. 9.
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Step-by-Step Description:
Method B — Annual
Separations Rate

4. Apply the separation rate to the sum of
supply and annual inflow (step 2) to calculate the
number of separations.

, s | Annuai 2 Supply plus s“f;’:},’“ Number of
Year UPPY 1 infiows annuat inflows P separations
- (R)
1870 . . | 100,000 5,000 105.000 0.01900 1,995
1971 . .| 103.005 5,000 108,005 0.01897 2,049
1972 . .1 105,956 5.000 110,956 0.01395 2,103
1973..] 108,853 5,000 113,853 0.01892 2,154
1980..| 127,748 | 5.000 132,748 0.01873 2.486
1985. .| 139.891 | 5,000 144,891 001860 | 2695
a. It is assumed that numbe: ol new auditions per year wilt
remnain constant throughout the period.
b. Separation rates for those years between the base year
1970 and projected year 1985 are based on straigh?-hine inter-
polation. The rate selected appliga t0 cental laboratory tech-
nicians in Alabama.

1. Determine the supply in the basse year (1970
supply = 100,000).

2. Add the inflows to base-year supply of 5,000
peryear (inflows from 1970 to 1985 = 75,000).

3. Sum supply plus cumulative additions up to
the middle year of the projection period (1977.5) to
calculate middle-year projection of supply and in-
flows: 100,000 + [75,000 X (7.5/15)] = 137,500.

4, To calculate the average annual rate of
separation to interpolate the 1977.5 rate, the
number of years from the base year to the target
year (7.5) is divided by the number of years in the
BLS data (15) and then multiplied by the charge in
the rate from 1970 to 1985: (7.5/15) X (0.0190 -
0.0186) = 0.0002. Since the rate is decreasing over
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time, the'change is deducted frdm the base year
to obtain the target year (1977.5) rate: 0.0190 —
0.0002 = 0.0188.

5. The middle-year projection of supply and ad-
ditions multiplied by 1977.5 rate equals average
annual separations (step 3 total X step 4 total =
137,500 X 0.0188 = 2,585).

6. Average annual separations muitiplied by
number of years in the projection period (15)
aauals the losses due to deaths and retirements
during th~= projection period (2,585 X 15 = 38,775).

Again, the avaiiability of published material on
separations, by state and occupation, for the
1970 base year and the 1985 projection year is a
great advantage. Data limitations are one of the
biggest hindrances to the study of labor force
separations. However, the 1985 separation rates
in this volume (U.S. Bureau of Labor Statistics,
Tomorrow’s Manpower Needs, Supplement 4) are
based upon 1985 age-specific rates and 1970
census occupational age distributions. One
limitation of using the 1970 age distribution is
the assumption that the age and sex distribution
of the occupation will remain the same. The 1970
age distribution is used because the 1970 census
is the latest source of age distribution for occu-
pations, and there is no reliable method to pro-
ject occupational age distributions. Projections
of the labor force age distributions can be made,
but insufficient data on occupational mobility
preclude the projection of occupational age dis-
tributions.
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Trend Analysls of Annual
Supply: A Method of
Estimating Net Changes
to the Stock of Supply

Problem Addressed

General Description

Underlying Assumptions

Another limitation Is the lack of working life
tables by occupation. The same age-specific
separation rates apply to age distributions as it
mortality and retirement do not differ by occupa-
tion. The nature and environment of work, cover-
age and provisions of pension plans, opportuni-
ties for emgloyment, and other factors influence
retirement patterns and mortality trends among
occupations. We know, however, that doctors are
less likely to retire, at any age, than people In
other occupations.

The marital status and number of chlldren are
assumed to have the same effect on all women
regardless of occupation. The more educatlan
women have, the higher are thelr labor participa-
tlon rates and their concentration in certain occu-
pations. Data are not available to account for
these differences.

The local planner has to cope with the lack of
data regarding specific inflows and outflows In
this area. A method Is avallable for estimating net
chanyes in the supply stock based on the histori-
cal record. This approach circumvents the need
to measure the component elements that make
up additions and losses to supply.

Differences between one year's supply and the
next represent the effect of all of the forces
operating to increase and to reduce the supply
stock. The net change in supply may be deter-
mined by a trend analysis of total supply over a
period of time. The method of trend analysis Is
described in Chapter i and In estimating the net
additions to the stock of supply based on new
licentiates.

In adopting this method, the planner assumes
that the difference between inflows and outflows
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in the future will follow the pattern of change in
the past. In other words, the relationship between
inflows from new graduates, in-migration, occu-

pational transfers and outflows from deaths, re-’

tirements and emigration will continue to follow
the historical pattern.

The historical record of active supply for the
health occupations in the area under study is
required. In general, the longer the period for
which data is avallable, the better.

For purposes of illustration, let us project the
supply of doctors of osteopathy, by specialty, for
the state in 1980, using the method of net
changes, using the following case study.

1. Obtain historical information on the total
number of doctors of osteopathy from the Ameri-
can Osteopathic Assoclation directories for the
years 1960-72. Since an historical series showing
osteopaths by speciaity is not available, the
methodology adopted is to project the total
supply to 1980 and then estimate the number in
each specialty, such as general practice, internal,
pediatric medicine and general surgery based on
the proportion of such physicians found in the
1971 Directory of Osteopathic Physicians. "

The historical data for total number of dociors
of osteopathy for years 1960-72 is illustrated in
the table that appears on the next page.

10. This case study was adapted from George E. Brehman,
Jr., A Study of Physiclan Manpower Demand and Supply in
Pennsylvanla: Methodology and Findings. Harrisburg, Pa..
Pennsylvania Department of Education, 1973.

11. 1971 Yearbook and Diractory of Osteopathic Physicians,
83rd ed. Chicago: American Osteopathic Assoclation, 1971.
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Aruitoxt provided by Eic:
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Total number of

Year doctors of osteopathy
1960 1357
1961 1,364
1962 1393
1963 1,442
1964 1,449
1965 1,461
1966 1,487
1967 1,526
1968 1,550
1969 1,673
1970 1,601
1971 1,667
1972 1,666

In 1971, 1,667 osteopathic physicians were
practicing in the state. Of that number 1,213, or
72.8 percent, were providing direct care to
patients.

The 1971 distribution of direct-care osteo-
pathic physicians, by type of activity, is as
follows:

1971 number of doc- Percent
Specialty tors of osteopathy distribution
Total direct care . 1,213 100.0
General practice .. .. . 781 64.4
Internal medicine 58 4.8
Pediatrics . 32 26
General surgery. 64 5.3
Other care or
specialties . 278 229

2. Plot the trend series of the total number of
osteopathic physicians on graph paper.

3. Examine the scatter diagram and determine
whether a constant rate of increase is a reason-
able assumption.

4, Compute the annual average growth in the
number of osteopathic physicians by using a
linear model, Y = a + bX.
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Aruitoxt provided by Eic:

Year X Y x2 b 8%
1960...] —6 1,357 36 -8,142
1961...| -5 1,364 25 —6,820
1962...| -4 1,393 16 —-5,572
1963....] -3 1,442 9 —4,326
1964....{ -2 1,449 4 ~2,898
1965....] -1 1,461 1 —1,461
1966.. .. 0 1,487 0 5
1967.... 1 1526 1 1,526
1968.... 2 1,550 4 3,100
1969.... 3 1573 9 4,719
1970.... 4 1,601 16 6,404
1971.... 5 1,667 25 8,335
1972.... 6 1,666 36 9,996
N=13 |2 X=0 |ZvY=19536 | £ x2-182|Z xv=42861

Substituting the relevant figures into the foliow-
ing formulae:

a=22Y = 19,536 = 1,502.8

N 13

b=2Xxy=4861=267
¥ X2 182
the trend equation with 1966 as the year of origin
is:

Y, = 1,502.8 + 26.7 X (1)

For convenience, we shift the year of origin to
1960. The trend equation equals:

Y = 1,502.8 + 26.7(X-6)
Y = 1,342.6 + 26.7 X (2

With these trend equations, one is able to
project the total number of osteopathic
physicians to any year beyond 1972, Suppose a
projection for the year 1980 is needed. With 1960
as the year of origin, the value of x in our esti-
mating equation (2) equals 20, the difference
between 1960 and 1980. By substituting in
equation (2):

1,342.6 + 26.7X
1,342.6 + 26.7(20)
1,

Y
Y
Y 876.6 = 1,877

Imn
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Strengths and Weaknesses
of the Method

Reference

Thus the total supply of doctors of osteopathy in
1980 is projected to be 1,877.

From 1971 information we know that direct-
care physicians make up 72.8 percent of the
supply uf osteopathic physicians. Applying that
percentage to the projected supply, we calculate
that 1,366 osteopathic physicians will be pro-
viding direct care in 1980. It is assumed also that
the distribution of direct-care osteopathic
physicians among various specialties in 1980
would follow the pattern prevailing in 1971. The
number of direct-care doctors of osteopathy in
1980, by type of care, is projected as follows:

1980 projection, Percent
Type of care osteopathic physicians distribution
Total direct care - . ... 1,366 100.0
Internal medicine .. .. 880 644
Pediatricians . . ....... 65 48
General surgery ...... 36 26
Other care or
specialties .. ... 313 229

The use of historical supply data and trend
analysis to project future supply overcomes the
difficulty of collecting data and estimating sep-
arately the components of inflows and outflows.
It permits the planner to measure the net change
to the stock of supply during he projection
period caused by all addittons and all
separations.

However, it should be recognized that the past
is not always a good indicator of the future. Dis-
continuities do occur, so that historical
experience In certain periods may provide a poor
basis for projection.

Brehman, George E., Jr., A Study of Physician
Manpower Demand and Supply In Pennsylvania
p. 87. (Harrisburg, Pa. Pennsylvania Department
of Education, 1973).
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APPENDIX A. QUESTIONNAIRE SAMPLES

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SLHVICE

OMB NO. 068872121
Apptovel Explres JUNE 30, 1974

HEALTH RESOURCES AOMINISTRATION
BUREAU OF HEALTH RESOURCES NEVELUPMENT
OIVISION OF MANPOWE M INTELLIGENCE
IN COLLABORATION WiTH THE

ASSOCIATION OF SCHOOLS OF ALLIED HEALTH PROFESSIONS :

1973 INVENTORY OF HEALTH OCCUPATIONS EDUCATION PROGRAMS
IN TWO-YEAR AND FOUR.YEAR COLLEGES AND UNIVERSITIES

INSTRUCTIONS FOR QUESTIONNAIRE {1

FORM HAAT 1 (10 7D)

: [ Please complete ths g
ember 30, 1973 Questions ahout the surv
ciation he sdquarters, One Dupont Circle, N.W., Washington, D ¢,

tuestinnnaire and return to the Awocialion in the enclosed
ey should he directed (0 Ms Marlene Leonard at the Avso-

0036, Area Code 202 Phope 202.293.342)

Beflore aitempting to complste the Questionnaite, please take 4 few minutes to read the lol; "

DEFINITIONS AND CRITERIA FOR HEPORTING PRUGHRAMS e o o — — . ..

E%EQQMM - A health accupation education program, fur purpnses ot the Inventory. inclindes formal classroom instruction.
ratory instruction, clinica! training, and/or supervised fietd expenence, leading (o competency 1n 4 specific health occupation

or profession, and resulting in a degree, certificale, or diploing

AND HAVING DIFFFRENT PRE-REQUISITF
QUESTIONNAIRF MIIST Bl (COMPL.

The following requireinents must be met for the mel-ssion of 4 prrogr

A diploma, certificale, or degree must be granted by
the reporling inshitution  This award st be granted
AFTER the professionat compunent of the prograim
has been completed.

The program musl have matnculated its (st s of
students on or before October 15, 1971

The program must be at teast 3 clock hours i
durstion.

INCLUSIONS - The enclosed Glossary of Oceupatsinal Titles
tepresenis examples of health occupations whose edvud et
programs will be inctuded in the Inventory “Tlus fist 1y nnt on
tended to be aft inclusive. Prograins for occupations ne
apectfically lisied should he reported 1f you convder thep 1.,
be within the framework of the Glosary

AWARD LEVEL - Degree, diploma, and certiliate pPrograme
should Te repuiled in this survey and are defined ax fisllow:

Degree Program. Any program windl results in the
awaiding of un assoctate, ba. hielor's, master’s, o
doctoral degree

Program  Any progsam which resalis .,
nted Tor at least that less than ¥y o
ter | 2th grade

Certilicate Program Al et the following certiln ate,
shovid be reparied

®  Occupational/Viwatiomsl Cetlifiate Ceptyhy
cate’ awarded for training ol st Teasi 30 ook
hours duration hut not smore than 36 m-mths
duration after matncutation in the program

LJ l'nllr‘hnlr Certilicate Cerhificate awended 10y
{raining Cother than continuing edwc atiomn it
moye lfun Yo months heyond the 1 2th grade
ar post haccalanireate training lor whach NO)
additional degree 1s granted

L] Certificate for Advanced Standicg Certibioale
awarded Tor training which i beyi.nd the
Master's, but NG at the Doctoral, Jegres Jeve

PROGRAMS OFFERED AT THFFIRINT AWARD LEVELS
S ARE CONSIDERED TU B S PARA®
ED FOR EACH PRGGRAM

PROGRAMS. A SFPARATE

aiman the inventory

L] Contmumg ¥ ducation Cetlghicatg Cerlificale
awarded Tor Training to maintain 4 health
workers pmbicency . which signifies evalushon

nihthe worker's participation i the program

[ — -
|

PROGRAMS OF FERED AT DIFFERENT AWARD LEVFLS
AXZ CONSIDEREC OIFFERENT PROGRAMS AND
SHQLD HE REPORTED SEPARATELY

LXCOSI0NG

Ve nventary 14 hited by the exdusion of

VAFIS TY ey o) prograns

V5B DT pupuan

Fragraoms wik b awaid anly o “Cerlifi ate ol Attendance

Progeams tesding to the M Do DO degree, graduite and
contmng education of physians and prentedical «ouves.

Pregrams for dentists, oplonetpsty, podialnsts, pharinacists,

and vetennarians

Programs leading to hensure s RN 1 VN LAPN and

programs of contimuing education for such persons, but
programy Jor purang-related oceupations are tneluded

Programs tor engineers at gl tevels with the exc ephiogn of

Hiwse programs which you pidge to have a ugnificant hyo-
wedical/enviconmental health content ar eniphasis,

Programs tor natiral sopentists such as bieslogie and rmcro-
bilogr scieptingy

Programs for social soieptints, e luding psychelogiaty

Programs lor wn tal warkers at abl levels with the exi ephan
ol Hose programs whieh yoou puidge Lo have a significant
medical ar psychiabite content o emphaniy

1oy
wil

v

atny lor mathemaicians and shatisticians sl al) levels
the exception of thuse prograns which you judge to

tave a sigilicant hiealth stabistics content amd emphasis

PLEASE PAINT URIMG HLUF ON pe ACK IN¥
WHEN COMPLETING THIS T ORM
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HHA T U S DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 0.M.B. NO. 58.5731.
oy Approvet Explres. JUNE 30, 19!
PUBLIC HEALTH SENVICE
HEALTH RESOURCES AR masTHATION
BUREAU NF HEAL TH HECOLRCL G O VELOPMENT
DIVILION OF MANBE S B R LG SCE
IHCOLLABONAY i yoTr it

ASSOCIATION OF SCHOOLS OF ALLIED HEALTH PROFESSIONS :

1973 INVENTORY DF HEALTH OCCUPATIONS EDUCATION PHOGRAMS
IN TWO-YEAR AND FOUR-YEAR COLLEGES AND UMIVERSITIES

QUESTIONNAIRE I

St INSTITUTION IDENTIFICATION
1 RAesponding bngtagt.an OFFICIAL USE ONLY

(3P B ABAT

7 WAL tpe B8 ontiateon i rcpiesented by tha reymonse? (Check the ON which hest desunbers the bacation of your progrdm)

CAHD O) a1 7 ] MAINCAMPLS 1IF A MULTICAMPUS INSTITUTION
naa L 1 GnANCH cAMELG OF A MULTE CARPUS INSTITUTION
e n [ 7) b ncaneus GF A MULTIECAMPUS INSTITUTION (Fqual slatis compuses with central aifminiiration but no
drfined Man Campur .
inaat [-_Wﬂ] COLLLT 0 WL Y WITH HD) WHALCH CAMPUST S
114 L, _ ] Db AL CHNTE N JO0IITAL ADLINISTHATIVLL Y LOCATEO VITHIN COLLEGE/UNIVCRASITY

[N A ] MEDILAL CFRTTRORDGII TAL ADMISISTHATIVI LY UNNTLATEO TO COLLEGE/UNIVERSITY

SECTION R PHOGRAAM IDFNTIHICATION

T b e e e GG B OF DCCHPATIONAL TITLES
saut giragt e b

sifeatesn (he b

cay tieliw the TWO {NGIT umbet of the major categoty 1010 which

bl '

1note AR CATLO NS
A faotm i ot e ot e gt g st the GLOTY LARCE ondrate o (P Daars iwinw ihe TV DIGIT e nuimtier ol the
B I et G T g ey S0t Ban At g Gan ahud et are preganed
T

(a om l i CLeuRA AL T

I nathirsy oo (e GEOPSATUE asipro sty tee Gecupatinnat tla 1ot whah yaur frudanty g heayg praparei,
Sl ety Tha e gt b e athir e ey gour (EhInyg ollney

M oyun bage caf et S00 gt Wan tt e O LOLGATUE gy vl 1RAT for vt gaur studenty
v b e prpter] ptovete g e s Gt o ey GminGnly As e ateh wa b 1y accupnhional dle

[T TR TR A SRR 1) S LN TR TR N A2 N oo the L ORSATCY [lease vend gy 1utera s you have
B bty b g p e o heae mre yhenoelarnae) Ihe gueshiomag e
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I, Completa all l:nes necestary to dentify the SORLIIC acadenmic 0rganizational unit in which this peogram 13 locatod

UNIVERSITY
ARD 02 COLLEGE
(ta-4d)
SCHOUL
{44.73)
*ARO 03 OIVISION
(1443
OEPARTMENT
(40-70)

CTION C — PROGRAM CHARACTEHISTICS o B
. Indicate the 1ype of program you are r#ponting. \CHECK ONLY ONE)

BASIC OCCUPATIONAL PREPARATION: Proqram desgn to providd students with the knowledge end skills needed to
wark 10 8 specific occupation &t the entry level of that occupation Admission 1o ProJrdm does not feQUIre Previous
formal training 10 1he occupation but may build on prievious informal training of practical experience. Typicalty, this
type of program grants the "hirst profession®l™ degree, feads to certification Of Licensure, of predarvs the student 1or

on entry-level job. The program may be acsdemic at the undergraduate level or may be non-academic,

JARD 04 {1e-1)

ADVANCEO EOUCATION OR TRAINING. Prayeam detigned to provide health workers with {ormel education or
training beyond that vihich 1s oHared us 'Basic Occupational Preparstion,” ANO which crnfers additionxl acodenic
credit or professionsl recogmtion in 8 sfecilic disciphne or occubatinn  This type of program includes SPECIALTY
TRAINING which quabifies the individual in @ T8cogniZed wnrcially of s discipling, for which the pecific
aducational requirements bayond “‘Basic Occupationst Prepsration.”

114 2y

CONTINUING EDUCATION. Program of ed: ! activities designed to 12in 8 nealth worker's proficiency in
(AL R 1} his pation C W od up dates “Batic Occupationsl Prepseration,” or "' Advanced Education.”

TEACHER TRAINING Program which provides individuals ALAEAOY TRAINED in a heatth profession vath
(14 4) cormpetency as teschers or as educationdl program managers. Teacher trdining may include some eiements which sre
ajvanced education or Lraiming, but it 1s never limied to 1his

', Withwn this program may a student elect é specialization?

Specislization 1s an area of cancentration within a program that develops s particutar expertise and distinguishes
one group of workers from others trained 1n the sime Drogram, e g, same institUtions ofer deqgree Programs in
radiologic technalogy with specializations in medical radwaraphy. nucicar medicine, of radidtion Inerapy
NOTE: I you consder 8 10€Ciali2ation o be & sepsréte program [see deliniticn of 'Drogrem’’ found in the Instructions),
report i1 0n & sepdrate questionneire.
t15-1) [___] NOSPECIALIZATION OFFERED [T") SPECIALIZATION I5 OFFEREO, (Spreily belnws

DFFICIAL USE ONLY

(18 20)

12148)

{a8 60!

61 78)

). Indicate the MINIMUM Itk VIQUS education HEUUIRED Ior entry into 1his Drogram

NOTE. 11t svoms appropriate Ipt you (o sheck mare than one, you may be regorting more than une program on this 10:m. Please re-esamine the
' delinition of “program  found i the INSTRUCTIONS.)

ARO 09
fo1 —-—] NONE on

ASSOCIATE OEGREE
14 21)

02) SOME HIGH SCHOOL ISpecify Minimum Grede) 108) I YEARSCOLLEGE

1031 ] HMIGH SCHOOL DIPLOMZ, ON CERTIFICATE OF (og
HIGH SCHODOL LQUIVALENCY

-
]
]
o4t [___] tesstiana yeans coLteas wor [___] sacueLons oeanee
3
L
(-

4 YEARS COLLEGE iwithuul Degrest

iKY [___v__] 2 YULARS COLLEGF tuithiut firgrees 11 MASTER'S DEGREE

'
i) i l REGIGTEHED NUNSE FAEPAIATION 12 DOCTORAL DEGHEL

OTHER t'iease SPecily}

OFFICIAL USE GivLY [IJ
LY PR

Hhea Tt 'apge
10 2.0

-2
i

4
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70. Check tha specific academic background(s) REQUIREO for entry into this program  CHECK AS MANY AS APPLY.

124.83) to1) [:] NONE an [:] SOCIAL/BEHAVIORAL SCIENCES
02) D BIOLOGICAL SCIENCES . SPECIFIC HEALTH TRAINING: -
[{:<}] D CHEMICAL SCIENCES 12 :I BASIC PREPARATION IN OCCUPATION ¢

(M)E CLERICAL SKILLS
(M)E FINE ARTS ad

(M)B GENERAL SCIENCES (14)
(on[:] INDUSTRAIAL ARTS

1001[:__—] MATHEMATICS e
um[:] PNVS‘ICAL EOUCATION

(t0) E PHYSICAL SCIENCES

OISCIPLINE FOR WHICH THIS IS AN
AOVANCEO COURSE

E NURSING, AN,

D OTHER SPECIFIC HEALTH TRAINING

C] REOUINED BACKGRAOUNO NOT ELSEWHERE
CLASSIFIEO.

(8pecify)

[}] indicare the "“':!j which this program is offered and the spacitic sward granted upen completion of the program {i.e., B3, BA, MPH, atc )

CYNOTE. 11 s
0016 r0-axom.ne 1he delinition of “program* found in the INSTRUCTIONS.)

LEVEL OF OFFERING
54.65) to1) [:] 0CC/VOC CEATIFICATE | (Lesa thon € montha)

(02} E 0CC/VOC CERTIFICATE |1 (8 dut less than 17 he)

2 800 10Pr1ate [07 yOU [0 Check MOre than One, you ma

y be reporting move than ons program on thic form.

SPECIFIC AWARD CONFERRED

i03) E 0CC/VOC CERTIFICATE 11112 but less thon 24 the)

104) [: 0CC/vOC CERTIFICATE IV {24 28 monthy)
los) [: OIPLOMA
to6) [:] ASS0C'ATE DEGREE
107} E ASSOCIATE OEGREE * CERTIFICATC
o0 L____l BACHE LOR'S OEGREE

. o) [:] BACHELOR'S CEGREE + CERYIFILATE

j COLLEGIATE CERTIFICATE ONLY (Training at or beyond
1o baccalaureal’s irvel)

[RR)] E—] MASTER'S OLGRAEE

ua [j MASTER'S OEGREF * CEATIFICATE

CERTIFICATE OF AOVANCED STANDING (Training
nm|__ beyon~ moater's degree \evel but nor ot ducioral degree levei)

114) E OOCTORAL OEQALE

118} [,,,.._] CONTINUING EDUCATION CLATIFICATE

FOR OFFICIAL USE ONLY l l

[ 1] ]

HENERERER

56 37 58 39 60 o) &2 6) 64 65 66 ¢7 68 69 70 71

12 for UNDIAGRADUATE FHOGRARMS ONLY  In what collegite yearls) do students without sdvanced standing GENERALLY enter this

program’ Check ALL 1#ve # which #7¢ appropriste.

104) INO 1OF SOPHOMORE)
CARD 06
1410 o [ __] NOT APPLICANLE IGRADUATE PROGRAMI ios) :] 37D (ORA JUNIOR}
[ —J STUDIL HTS NOT CONSIDERT D TO HE r’]
fon L. ENAOLLED IN COLLLGIATE FRNGHAM i08) ) 4aTH (ON GENIOR)
([ }} l,._,,_l 15T (OR FAESHMAHN! o7 E BTH IPRE DALGCALAUNEATE CLINICAL YEAN!
13 Trtie atw e REITEIA nombar of 4 sgnd i onnnibs gtoer iy 0 ensary for A tul! Line studeny enienng witrirut sdvanced SUINAING (N The programt
Cornpiate all pros CHn el e mecey tatloverwy EIAL CH G D TRY showa e b V2 {1bov &) Tar shstygredudte programs or tofioseng imdtnculahun

o acluate peogeanna [ XCLUDE summes vicat A uniest sunes school s REQUIRED 1o completa 81 pragiam in the everags amount of 1i1:e.}

AOND

120 21)

MAA 11 (Pagy 1}
(o1

et
—
-t
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Chech the c1edit hGUI Sy3Tem at your iNstituton

22 1 E SIMESTER
220 : QUARTER
1223 :} TRIMESTER

[:] QTHER F'ease specify and s xplain if necessary )

Lint 172 CREOIT HOUR dustnbution for the fo)low g drparimentsl orogram} and institutiunal :ocuu'mwnu
For programa v.Nch do NOT offer acicimie credit, Lleate 1udiats the CLOCK hours required.
Foe programs whic olfer 3 (3nge &1 POWILIY cradit hour 4 combinations snd 1recks, DIsase indiccte p:

1 the number of crecit OR the clock nours

which 18 TYPICAL program
Credit Cloce
:‘7';":', :‘7‘;“;" Compiste only of s Drogrem of'erx NO scadem ¢ credit.

Of the total :reeht for ctock! hours 1equired for completion of this prograin finclud ng

A UnWErSity reQuUisrAmEnts, sleztiven, departmental reQuiremenis, etc.) how Many nours are
(2427 needed 0 fulhili depariments) requirements STRUCTURED SOLELY FOR 3TUDENTS IN
‘. THIS PHOGHAM?

Of the deparimentsl requirements indicated 1n Line “A” sbove, how many hours sre nesded 10
the following ar

(28 3%) —— 1} Classroom study (NOT aisocialed wilh clinical training of fisld sxPerisnce |

3223% ———— | 2} Ctoss ‘sboratory study INOT gasociated u ith climcal training or ficld exPericnce

136 391 — | 3) Chinicat training endror supervised fiaid exp . ¢ student axOernance,
It aophiceble (FOKR THEF FURPOSFS OF TIS INVENTORY . THIS TRAINING CONKISTS
OF ACTIUAL OR SIMELATED WORK 104 A LU L SELRIECHS, WHICH W VWit MAY NOT
HEACCOMPANIED WY SPECIALLY STRUCTURED LABORATORY OR mnAcHc
SHSRIONS )

40 43) 4) SOeciet project houry.

laa 47) —— | 8) Thaus or dissertation nours

{f your prusram offere a theaie and non thees option. Pleaee enter the houre as though the
thesls oPtion only ucre being reported and then cheek “Thesie of dicserialion (e optional )

E] 7. mis or dissertation is cotional.

The totel of 1}, 2}, 3}, 4}, and 5) should equel Section A" If not, pleese explen

[] - : Of the total credit for clock) hours required for completion of this brogrem. how nwny hours are
e 81) needed tor department o1 electves (o7 departmiental requiremants NOT structured tolely for health
.{? Do NOT o e ctodit Gr clock houts raported in Section C , below.

c Of the 1o 18l crecit for clock) houts required lar cOrnpletion of this program. how many hauss are
f D needed L0 compslete cuurses requited of all students in the NSt u1ian venether o not they ara
(52 88) . encolied in 1 pragram ftometsmes calted Generat Education Reauirements).?
Do NOT duplicate credit of clock hours 1epof1ed 1n Section 8 |, at-ove

n Inoreses lor a student to ecnmplata this gram end te o 190 eward qieciHiod in jeem | | Pege
3.0f this form, haw many houts must be 8 awned tram it wutces
88 a9

iTotatof A + B + C)

B YO Ur DFCLg en g Wil Ot DMe 3 Baels, b e s fstitals etc  lor the purpdse af proveding same o rhon o the chimical taiming arer g
WPy fwitd @ e trirnC 0 10 urn) LY yorur sqituhion®

fery! [__. _] YES ANSWER ITCMS 17 - 19

617 [ ; NO PAOCEED TOITEM 20

T1 trage 4}
1
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17. i your answer t0 1tam 16 was 'Yes”, piesss completa the following chart regarding your athliated institution.

NUMBE R DF AFFILIATED NUMBER OF SPACES
INSTITUTICNS FOR YOUR $T UOENTS
No. Having No. of Mo, of Spat
N¢. Lowated No. Located Written Guarsntesd Usustty
Within Your Ournde Your Affilistion Spaces Available |
School's Schoot's Agreemaents Rewrved Your Stude:
INSTITUTION Admani b Admini With Your for Your but not
TYPE € 4 H ; s
m [¥3] = 1] 11}] 1]

CARDS 0710 {01) HOSPITAL (Privats, Gov't Supported, etc.)
{02) FACILITY FOR MENTALLY RETARDEO.

PHYSICALLY HANDICAPPED,
EMOTIONALLY DISTURBED

03) OUT@ATIENT CLINIC
{04) NURSING HOME/EXTENDED CARE
FACILITY
{08) SOCIAL SERVICE AGENCY
(08) MEDICAL CENTER (Universityt
07) LABORATORY
: tos) PAACTITIONER'S OFFICE
109) STATE/LOCAL HEALIN DEPARTMENTY
(t0) VOLUNTARY AGENCY fi e, Heart Fund,
Cancer Socisty)
{11) CORRECTIONS INSTITUTION
192) COMPREHINSIVE HEALTH PLANNING
AGENCY
113) DAY CARE CENTER
(14) ELEMINTARY/SECONDARY SCHOOL

{18) INSURANCE OFFICE

IRRRERERARERAEE
ERRRERERRARANEEE
ERRRRRRRRRRRREN

{168) OTHERS (Plesse SPecily)

18 Wha Branges for & student o attend an alfilisted Institution? @'@Ei}g[v—oug 1

Camro 11 (14-1) D FACILITY MEMBER FROM YOUR INSTITUTION

4.2} [j STUDENT HIMSELF.
143) Ej BOTH OF THE ABOVE SITUATIONS EXIST WITHIN THIS PROGRAM
1a4) D COOPERATIVE AHRANGEMENTY AMONG FACULTY MEMBER, STUDENT, ANO AFFILIATE

Mas) [:] OTHER. (Plecte §necily).

19, Dostuny member of en atfihate institution QUTSIDE vaur school's adristralive Structure 1.3 repoeted in Cotuman (21, tiesn 171, who 13 concerned
with the instruction 0f SUpervison of your students, heve an 8pPOIntment on your faculty?

“s 1 E vis 1821 NO

. 11 'V av,” how many of thuse insuNONs listeds in Cotumn (21, 1ter 1, 8 mumntier of the

+f on your feculty?

s 12

20.  For the credit ur clock hours nf courses hter) in Gection A of Item 15 _piease inedi 116 (he number of Liculty by tne Jp2ronirnate perrentage ol thaw
tirme spent tesching and/or superviting students in this proqeem Incturte thase woind 180Ch and. nf sunerasas studenly in ths ¢ nncal or the ditlact.c
poriiens of the program, or in both, reqardiess of the laculty mambier 4 full {:11.9 d 1P3: tinental sppoIntmEnt Do NOT wrcluiin tirmae spent by faculty
mambers’ wpervivion of specdl Projacts, thessy of diviartstions

NUMBER OF FACULTY WITHIN PERCINTAGL OF TEACHING AND/DR SUPERVISING TIME

bt 20 .ttt
i oy than AQ" 1e11 then 20%
) 1201 Ten i7a1 1261 128)
120 521 I I Of the total larulty abave, boes thany Full Tiene Eopnatint Lrulty (oichon oy srenqram?
HRA Tt (Page 5}

Hno 7

A0 o bur o hut
100% tesy than 100% loas 1han B,

O
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18 *his Program sccredited or approved by ¢ natioral agency or

heaith p. i ? {(Exciude general accreditation of intntution
&3 2 whots or budyerary approvais by fund.ng agercies.)

Accreditation/Approval ) he piocess by which an 299nCy OF 0gaMIaNON valuates and recognizes 2 progrem of study as Mesting
certain predetermined quatifications of stendards  For this survey, only ] ot i will be reported.

3z ___l PROGRAM IS ACCREOITEQ/APPROVED [PROCEEO TO ITEM 22
13324 [_ PROGRAM ACCREOITATION/APPHOVAL IS IN PROCESS [PROCEED TO ITEM 22

l CLINICAL PORTION OF PHOGRAM IS ACCREOITEQ/APPROVED OR APPROVAL IS IN PROCESS. ACADEMIC
1323} PORTION IS NOT APFROVED PRO! O TO ITEM zz[

1334 :] PROGRAM ACCREDITATICN:APPAOVAL PAOCESS EXISTS FOR THIS TYPE PROGRAM BUT 15 NOT BEING

SOUGHT. | pROCELD YO ITEM 23]
(33 8) Ll PROGRAM 00 NEW TO SEEK ACCREDITATION/APPROVAL. PROCEEO TO ITEM 23

338 E_] NO ACCREOITATION/APPROVAL PRAOCESS EXISTS FOR THIS TYPE PROGRAM. (PROCEEO TOITEM 13!

If thrs peogram or 1ts principal chimical atfitiate 8 acc ehied approved, please check at the left the agency(ic1) by which the program iy accredited;
approved, and supbiy the nlotmation in the Columns 10 tne righit of the respective agency Lies), uning the codes indicated in Columns (B} end (C).

Stetus of P ‘ion of Program
Accreditation/Approval Accradited/Approved

Year 1=Full
Program 2 = Conditional/ 1 = Ac.demic Only
ACCREOITING/APPROVING Last Provisional 2 = Clinical Only
AGENCIES Accredited 3= in procem 3 = Total Program
1Al (L1} (c
[ '"'] Accrediting Commy: n of Greduste Educstion
" (LIN] . tor Hospitel Admnatration R _ —
{o2) Amsricen Acedemy o) Fadistrics — — —
American Astacistion of Clinicel Pasioral
[[+x]} Frtucetion —— —_—— [
o4} Arnsrican Anocistion ~ Medicar Atsiitants ——m - —
[[s:]] Amaerican Avacs1ion of Nurse Ansstnstiste - R ———
106} A A ot e Cou “sators . —— C—
lon [;»_ l Amarican College of Nurts Midwives - — - -——
108) [__ Amarican Corrective Thar*py Awmocittion - ——
091 Amarican Councd On Phermace - Lot Educetion —_ . —
- Amaerican Dentel Aysocistion Council on
no L] Somartudanien ' . - _
11} [_ :] Amsticen Digtistic Aysccishion —_—
:] Atnsrican Medical Avsoaciation. Counal on )
[_A Medicsl Fgucetion, in coltsboration with
— PYrite i Collabanaling 1 /rganidation
13 l _ _] Amasrican Madicel Tachnotogits . ——
{141 [ Amsricen OP1Omstrit Ansocistion — - ————
1ol Arn n Pubilic Heslth Avsocstion -
{ J Ao, ion tur the Educalion ol ths Vauelly
118} —_—— Handicepped —_— — —
“n [_A_ ] Anactition ol Medie ai li,str31078 — —_— —_—
[ "‘"] Auaretion of AV deal (terspataiion 2Directars
{18 —_— AN Cnordinatory e ——— — —_——
[" - } Canferunca nf Fuscuiives of Ameri an Gichools
1o - ot ihe Lir — —_—— —_—
201 [ - ] Fagreioaes Cowncid for Pralevsionsl Daveloament —_— R
[‘ - ] Irieenationat S ¥ of Clinical Latigrstoty
121 *CnAgingaly ——— -— —_—
122) [ ¥j Meodics) Library Aviocgtion ——— ——— ———
-
23 [ - ) Het0na Asvd ahnn far e Thesaay — —— —_
[‘ h ] NeDonal Ch ot Far tha e tagon of
{241 - Toa.. ot gl an ————— ———— —_—
1251 [ ] Hetibnst Lovirorumantal iteath Avsocietion . —— -
[__,-.] Othar  tF'teaww spreid v ——— — ———
1 (Page ()
)
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SICTION D — PAOGRAM ENROLLMENT AND CAPACITY

How many students were envalied in this program as of October 15, 19737 Exclude ntudents in Cofrvspondence courses, auditors, or students at

branch campuset in foreign countries.

BYUOENT YEAR Totat

CARD 2 15t (or Freshman)

2nd for Bophomore}

Jed for Junior)
CARD 12 4th (or Se¢ lor)

8th {Pre-baccalaureare, post.bacco

Saureote, or fel Master's year)
st

CARD 14 Tth

Bth

Totsl -—

11 this 5098 NO1 18{18c] NOFMeL Drogtsm enrollmant, olease #xplein.

FULL.TIME

Mete

Famate

Totat

PART.TIME
Mate

Famale

24.  indicate the racialfatnnic ¢istribution of all students. full-time and part-time, enrotled 1n thes proaram as ot October 15, 1973, Reort etach student in
the racisl/ethnic group With which the student mast closely iientifies. Each student shouid br repoited in only ONE group.

RACIAL/ETHNIC GROUP TOTA

CARD 15 BLACK/AFRAD AMERICAN

L

MALE

FEMALE

WHITE

DRIENTAL/ASIAN

AMERICAN INDIAN

SPANISH SURNAME DR SPANISH
SPEAKING (Pucrto Hican {atin Amercan
Cuban, Nez.can American, Chicano)

OTHER, 1., Fitipino, Aleut. Etkimo, ate.
(3pecily)

CARD 16
TOTAL

How many of the ebove siudents are (07aign students (not US atizens)?

—

6. For sny given entening clats in this program. estimate (he percentage of students who will comp.ete the program requirements and recnive the awerd

conferred.

oo [ %]

26. How many $tudents could complete this program in the 197374 schnol yedr with present curricutum and standards, using presenlly availablz
tacihitias and resources, I1F FULL ENROL LMENT VIERE ATTAINED? [t/ chinicat tiaining OF supervised fheld espenence 15 requnired. do not include

more siudents than canbe s

87-60) I MAXIMUM GRADUATES

o for 1his treineng wirhin one vadr )

27.  in what calendar vear did 1his Drogram first accedt students?

60 611 011 D Prior 10 1940 '°4|E] 1951 85 l°7l[_:] 1962
. 3
loat D 194045 losl[_J 1256 60 lumLJ 1963

02 D 1946 50 106)[3 1061 (O'JI[.—:] 1964

um[:] 1965
HHD 1968
nail ] 1067

an 1968
“MD 1969
ner[_] 1970

uolD 1971

HHD 19712

Hﬂl[:] 1913

8. s this program olisted ON a reguiar basis? (A program offererd on & reguiar basis has a detinite and periodic schedule for marriculation of srudents }

on [___] SEVEN

o8l L:J EIGHT

62 1) [::] YiS 0221 1l n~no wn[:] onE

ccepted eacn year?

(oJI[:J THALE

“ how many entenng > (OZID TWO

4 _! FOUR

.-
105 ] FIVE

mt.l[_] A

IO'JI[

NINE

umD TUN

ors than

M
[AR1) tspcafy nu

HAA T tPage 7V
1o

149
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Haw many students graduated or otherwise successfully compieted this Drogram *n each school year, 1965737 (1 more than one class peryear
completed the program, plesse con.bine the number of graduates for each year.}

an Natn Ej 1965 66
118:21) D 1966 87
(22-2%) D 196768
(28-29) :] 1968 69
(3023 L—_j 1269 70
{34.27 r_—] 197071
13841 D 1971 72
{4243 D 197273

Estimate the numbet of stuidents wha are cxpected 1o formn: e 11 DYOGEMN 101
Is expected 10 complate the Leagraim. plsase conmbine Ine number of Jisauoes tor

la649) D 1973 74
{50-83) | 1974 7%
(5457 Lj 197576

Atre YOu now implementirg or planning to unplement within the ncxt 2 years a ignificant €hange in this program’s enroliment”

tsa) | NO CHANGE 1S PLANNED  [PAOCEED TO ITEM 32
-] YES PHOGRAM (5 BEING EXPANDED PROCEEO 7O ITEM 33
158 3} l YES, PAOGAAM IS BEING CUATAILED ﬁ‘DCEED TOITEM 32

(8.4 YES. PROGAAM IS BEING PHASED OUT  DATE OF FINAL ENTERING CLASS PRUCEED 10 §TEM 32

OFFIOIAL USE ONLY
(89 60) '

I this Drogram 15 not expanding, what ressons IeVEAt Of make unw.se the €x0aN10N of this Drogram’® Please incticate the degree of constramnt besice

ssfully 1nthe next thie® schoot vears (1f more than one class Bar Yoer
ch year.}

582

ooch reason
rie O [_—:I #r0QraIN'S Dretant arOIimant is satisfectory. PROCEED 70 ITEM 33
NO MOOERATE SEVEHE
REASON FOR CONSTRAINT CONSTRAINTS CONSTRAINTS CONSTRAINTS
1517 Limitsd ampioymaent opnortunities 10f graduates 1n this pecialty —— - . —
fatuthcrent apnications feam interavradt srudents ditficult 1o
rocfuit sdihitinnal students ——— —_— —_—-
Limited oparating tunds finsuffscs ns tunus for additional facully,
nther atafl_cuumprwnt, ¢le ) E— —_— SR
s Auald e jaculty 10 1 vacancies. whan funds
fnsufticiant or unsusitatie prysical facilties 107 gidaciic 1nsIfUE 10N,
(nactattuetas or insulticent clinve al Baining facilities —_— —_— —_—
trsutficiant financis! et for srurtanty - —_—
Lunited iy sceredifing association — — —
129 a1y Othar (Speeifyi . e et e e, —_— — —_—
T {Page )
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SECTION E — GUIOANCE INFORMATION

33.  Pleass Check the entrance requirements for your institution or your program. (Do NOT incluoe tests advised ¢ required for guidence
or placernent purposes.)

(42-1) E] INSTITUTION HAS OPEN ADMISSIONS POLICY.

(431) E] PROGRAM HAS OPEN ADMISSIONS POLICY.

AEOUIRED BY AEOUIREOD BY
ENTRANCE REOUIREMENTS" INSTITUTION PROGRAM
{aa48) Scholastic Aptitude Test (CEEB Series)

w“ s Sarmple (CEEB Series)

<1 Tauts (CEER Series)

~go Tosting Progrem Examinstion (ACT)

<< Exemination - Aptituds Teet

+ viecord Examinction - Advanced Test

(Plesss spacily)

Miller AnsiOny

Standerdized Nationat Examinetion - Not Elsewha. « Clamifled

(Please specify)

Personst interview

Grade Point Average 07 & & o3, -t system (Specify )

Slographicel Materisd

Auvdition

Porttolio

Pratersnce/interent Tasts

174-75) Other (Pleass specity)

OFFICIAL USE ONLY S
(76.79)

34, For four-year Colieges end unrertiies Oniy, doss your institution accept credits sarned by STUGRmis 1n 8 two-year cOllege?
CaAROID
141} [:] YES 1na [:] NO COMMENT?

as How many COmpleted Spphcetions ware received for this Program’s most recent entering class’

38. For your progiam. 6 you maintain & waiting hist of quahfied students who were not sdmitted 8t thewr first applicetion?

(191 B YES 119.2) [:] NO

11 “Yeos.” how [0ng It » student’s name maintained on tne !

MONTHS

OFFICIAL USE ONLY
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What is the cost 10 studenis 1o complete the entire program, excludin room and board? (From time of marniculation for GRADUATE programs. OR
time of enr:v shown in ttem 12, Page 3 of form, for UNDERGRADUATE progeams.)

AESITINT NON RESIDENT
TUITION far similar fee) (24.28) - {29-33)
LIOKS 345 38-41)
LAB FEES (42-44) (4547
UNIFORMS (48-50) (51-53)
OTHERS (54-57) {5861}
TOTAL 162-66) 82:721)
L]
Check the types of inancat a1 availabie 1o students 1n your | jeam
.’::, (OHD GENERAL INST'TUTIONAL SCHOLARSHIPS (mlg S“ﬂ:?’lf_?::gm BV INSTITUTION of CLINICAL
(OZ)E_—J SPLUIFIC PROGAAM SCHOLARSH'©S nng STIPENOS
(oliu FEQERALLY INSURED LOANS (12)B G. L. 8ILL
(MDD FEDEAAL GOVERNMENTY SCHOLA RSHIPS (IJ)B FElLLowsHIPS
(05)[: FEDERAL GOVEHRNMENT LOANS fu)g ASSISTANTSHIPS
los):] STATE GOVERNMENT SCHOLARSH' (|5)B OTHERS. (SPectly)

(07'@ STATE GOVERNMENT LOANS

108) WORK/STUDY PROGRAMS

(W)D TRAINEESHIPS

Please estimate the percentage of your pragrany’s tUdents wiio work at 1he same 1ima as they are enrolled 1n the program, 10 order 10 Provide at 1east
part of their support,

wwol %]

00 you u st your students 1n hnding empioyment upon comPletian of this program?

{47 1) L:] YES 147-2) L_ ND

BEFORE AFTER
M Yo", check belaw the rypelsl of assistanca gven GRAQUATION GRAQUATION
Format (Macement office, ete.} 143-491 B

tntormal (Facully Contacts, etc } {50 51} D D

Please List the name and hille of the Progiam Director 0 olhier Dresan who can be contacted tor further informaiiar about this Program.

NAME TELEPHQNE (Arca Cude, Number, Exi )

TITLE

Respondent 15 this survey furm il difterent than Peugram Dicector nacned 3bove, shauld be entered below

’NANE TELEPHONE t.\rra Code. Number. ext 1

TITLE

et
o
oo

L\ (Psge Y01
)
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Thank you for completing this survey. The information that you 3o kindly Drovided will be of great use to both s and heslth
08 below has besn st suda for any commants you might have codcerning this sirvey,

PLEASE RETURN THIS COMPLETED QUESTIONNAIRE TO:
ASSOCIATION OF SCHOOLS OF ALLIED HEALTH PROFESSIONS
ONE DUPONT CIRCLE, N .
SUITE 300
WASHhINGTON, D C. 20036

HRA . T (Pege 11)
(1o-23)
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AT U.S. DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
PUBLIC HEALTH SERVICE

0.M.8. NO. 883711
Approval Expires: JUNE 30,1974

HEALTH RESOURCES ADMINISTRATION
BUREAU OF HEALTH RESOURCES DEVELOPMENT
OIVISION OF MARNPOWER INTELLIGENCE
IN COLLABORATION WiTH THE

ASSOCIATION OF SCHOOLS OF ALLIED-HEALTH PROFESSIONS
1973 INVENTORY OF HEALTH OCCUPATIONS EDUCATION PROGRAMS
IN TWO-YEAR AND FOUR-YEAR COLLEGES AND UNIVERSITIES

INSTRUCTIONS FOR QUESTIONNAIRE 111
FORM HRA - T3 {10-73)

pe no later than —— . Questions should
arters in Weshington, D.C., Area Code 202, Phone. 293-3422.

. Please complete this qb:
2

estionnaire and return it to the Assaciation in the enclosed
directed to Ms. Marlene Leonard at the Association Head-

1e questionnaire should be completed for each health occupational program being planned at your institution.
fore attempting to complete the questionnaire, please take a few minutes to read the following defimtions and criteria for

porting future programs.

DEFINITIUNS AND CRITERIA FOR REPORTING PROGRAMS

- A health occupations education program. for purposes of the Inventory. includes formal classroom instruction.
soratory instruction. clinical training. and/or supervised field experience, leading to competency in a speafic health occupation
n, and resulting in a degree, certificate. or d:&l;)ml. PROGRAMS DFFERED AT DIFFERENT AWARD LEVELS

fessio
D HAVING DIFFERENT PRE-REQUISITES ARE

NSIDERED TD BE SEPARATE PROGRAMS. A SEPARATE

JESTIDNNAIRE MUST BE COMPLETED FDR EACH PROGRAM.

10 following Tequirements must be met for the inclusion of a future program in the Inventory:

®  The planned program will become active with an cstab-
tished matriculation date between October 15,1973
and October 17. 1975,

[ ] A diploma. certificate. or degree will be granted by
the reporting institittion after the professional com-
ponent of the .rogram has been completed. (Note:
do not report ms which will award only a
“Certificare of Attendance. )

®  The planned program will be at least 36 clock hours in
duration.

ICLUSIONS: The enclosed Glosmary of Occupational Titles

present examples of health pations whose education pro-
pms will be included in the Inventory. This list is not intend-
I to be all inclusive. ams for occupations not specifically
ted should be reported if you consider them to be within the

imework of the Glossary.

%}Eﬂﬂ, - Degree, diploma. and certificate programs
reported in this survey and are defined as follows

[ ] m. Any program which results in the

awarding of an sxsociate, bachelor’s. master’s ordoctor
al degree.

[ ] D(%loml m;‘m. Any program which results1n a
iploma granted for at'least 3 but less than 4 years of
training after the | 2th grade.

[ J Certificate Program. All of the following certificates
thouid be reported:

L] Occupational/Vocational Certificate: Certificate
lvnréela Tor training of at least 36 clock hours
duration but not more than 36 months duration
after matriculation in the program.

L] Coliegiate Certificate: Certificate awarded for
training {other than continuing education) of
ore than 36 months beyond the 12th grade. or
post-baccalaureate training for which NO add
tional degree is granted.

L] Certificate of Advanced Standing: Certificate
awarded Tor training which is beyond the
Master's, but NDT at the Doctoral, degree level.

] Continuing Education Certificate: Certificate
awarded {or training to maintain a heaith
worker’s proficiency, which signifies evaluation
of the worker’s participation in the program.

PROGRAMS DFFERED AT OIFFERENT AWARD LEVELS
ARE CONSIDERED DIFFERENT PROGRAMS AND
SHOULD BE REPORTED SEPARATELY.

EXCLUSIDNS: The Inventory is limited by the exclusion of
vanous types of programs.

DO NOT report:
L ] Programs which award only a “Certificate of Atten-
dance.

] Programs leading to the M.D. or D.D. degree. graduate
and continuing education of physicians and premedical
courses.

] Programs for dentists, optometrists, podiatrists, phar-
macists. and veterinarians.
Programs Ieadinflolwcmure asRNLLVN.LPN,
and programs of vontininng education for such per-
sony, but prograine tor nursing-related ovvupations
are included.

L] Programs for engineers at all levels with the exception
of those programs which you judge to have a significant
b dical/envi tal health or emph

L] Programs for natural scientists such as biologic and
microbiologic scientists.

] Programs for social scientists. including psychologists.

L] Programs for social workers at all levels with the ex-
ception of those programs which you judge to have a
significant medical or psychiatric content or emphasis.

] Programs for mathematicians and statisticians at all
levels with the exception of those programs which you
judge to have a significant health statistics content
and emphasis.

PLEASE PRINT USING BLUE DR BLACK INK
WHEN COMPLETING THIS FORM

154
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HRA - T3 US. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

ol No. 121
10-73 6857313

0.M.8. Approvi
Approve! Enplees. JUNE 30, 1974
PUBLIC HEALTH SERVICE
HEALTH RESOURCES AOMINISTRATION
BUREAU OF HEALTH RESOURCES OEVELOPMENT
OIVISION OF MANPOWE R INTELLIGENCE
IN COLLABORATION WITH THE

ASSOCIATION OF SCHOOLS OF ALLIED HEALTH PROFESSIONS
1973 INVENTORY OF HEALTH OCCUPATIONS EDUCATION PROGRAMS
IN TWO-YEAR ANO FOUR-YEAR COLLEGES ANO UNIVERSITIES
QUESTIONNAIRE 11l - FUTURE PROGRAMS

FORM HRA - T3 (1073}

SECTION A - INSTITUTIONAL DATA

1 Responding Institution OFFICIAL USE ONLY
NAME
Ty STATE ZiP CODE
2. Respondent TELEPHONE DATA
NAME
AREA CODE NUMBER €XT.
TITLE DATE

SECTION B - PROGRAM IDENTIFICATION

1. Fromthe Glosary ot O Tetlos, \neh 10 the boxes below the TWO-DIGIT number ot the mejor category into which your
program falls. — -

CARO 01 “M“l:lj MAJOR CATEGORY

2. From the occupational titles Inted under the major categories of the Glossary. indicate in the boxes below the TWO-DIGIT code number of the occupation
which most closely resembles that for which your students will be prepaced.

(AL:] ZO)Dj OCCUPATIONAL TITLE

It nothing in the G the title tor which your students wil be prepered. indicate the occupetional title which will
describe your teavning efforts,

i you have indicated that no occupational title n the Glossary spproxsmates that 1or which your students wil be prepered, s description of the
duties v wath the onal title,

If your Progrem’s occupational trtie wes not histed in the Glosssry, plosse send sny maetenals You have to turther describe your program, i.e., catalog,
brochure. etc | when returning the questioanaire.

3. By what titie 15 1his progrem known at youe institution?

2372 [OFFICIAL USE ONLY
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Ingicate the MINIM UM previous education to be REQUIRED for entry 10+ this progeam.
INote: 1l it seena aupropriute lur you to theck more then onc, you may L reporting more then 0ne prograen on ths fonn. Plese re-examine the dehnit:on
of "“program* found in the INSTRUCTIONS.}

\RD 02 o1 G NONE

1421 (02 [___] SOME MIGH SCHOOL (Specify Mintmum Grude __

)

1031 [__] MIGH FCHOOL 01PLOMA OR CERTIKICATE OF MIGH SCHOOL EQUIVALENCY
1041 [__] LESS THAN 2 YEARS COLLEGE
1651 [___] 2 YEAPS COLLEGE fwithout Desree)
1we) [__] mCaisTERED NURSE PREPARATION
. 1on [ ] associate otGREL
wa [_]avernscoLtece
icor [___] 4 YEARS COLLEGE fwithout Degree)
101 || BACHELOR'S OEGHIE

un MASTER'S OEGHEE

(R3] OOCTORAL OEGREE

D OTHEM (Please specify)

FOR OFFICIAL USE ONLY [I]
(2223

Check 1he speeihic aczdemic backaround(s) 10 Le REUUIREO for eniry into this prenram, CHECK AS N ANY AS 1 PL

{24-83) o1 NONE tin D SOCIAL/BEHAVIOR SCIENCES
102, . BIOLDTICAL SCIENCES SPECIFIC HEALTH TRAINING
oy D “wHEMICAL SCICNCES 112} B Baic Proparutiun 1n Occupalion ar Luscipling

for which this 1s un advancud rourso
104) CLERICAL 5KILLS

w06 [___] FINE ARTS 1131 ] Nurmng. AN,

wa) [___] GENERAL SCIENCES (141 [ ] Otnor Spectic Heah Tram g

ton [___] INDUSTRIAL ARTS

w ] MATHEMATICS . e ] gfg:slgfgoaucxcnour«o NOT ELSEWHERE
1001 [_] PHYSICAL EDUCATION : (ecily) _

var [ prysicaL sciences

Indicalv the type of Proyrum you are reporiing. CHECK ONLY ONE

1541} D BASIC OQCCUPATIONAL PREPARATION: Program rlusgntd to provide students with the knowicdge and wailis newdud to
work in 3 4pecrlic oceuaion ot the entry level of that occupution. Admistion o prograin dous Not requiry Frevious 10imal
trauung in the occupation Lut May budd on previous informal training or proct.cal expurie. Tyn-cally, this type of
ProgrJm grants the “tirst profossionat dugree,” 10t to curfification or licensuen, or Hreparcs L student for 42 entry-luval
1. The program may bu ocadumic ut the undergraduate luvel or may ba non-academic.

(54-2) ADVANCED EpM'Qﬂ_Qj_Ig_NﬂGIQLG: Progrom desgned to provide hualth workers with fornal educatio of training
Leyond thet whg:h s offered o3 “Basc Occupational Preperation,” AND which conter 1sonal seademic crocht or pros
[} K in o specific dsaiplineg or b This type of program includes SPECIALTY THAINING which
qualihes the individusl 10 @ recognizod specieliy of his discipling, for which there erc specific sducanional oquirenients buyond
“Cavic Occupatwnal Prepacation,”

104-3) [: QQNIIm!Igg gpggélggyv Program o! vducationd! activities designed 10 meintBin « hcal:lt wosker's proficiency i his
ot ontinJing up-dates "“Sasic Occupational Praparetion,” o1 “Advanced Education.*
154 <) JCACHER TRAINING: Progrom which providus individuals ALREADY TRAINED in 8 heulth prof€s5:0n wilh €O+ tuncy

ut teachers or 3¢ wducational program manggers. Teschar training may 1icluay s1ome elements Which 3.0 sdvanced eduration
or traiming, but it 18 never limited 1o this,

HRA . 3 (Page )
0-73
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7. How many calendasr MOnIhs, exclusive of vacaion hime. will be requrred for 1 student 10 complete this program?

(8557}

MONTNS—

8. Indicate the level at which this program will be otfered and the SPECIF IC award 10 be grated upan completion of the program (r.e., BS, BA, MPH. etc.)

CHECK ONLY ONE

{Note: 1111 seems aspropriete for you to check MO:e than 0ne, You May DE MPOITING MOTE then One Program on (his form.  Plesse re-exemine the

detinition of “vogram”’ found in the INSTRUCTIONS.)

LEVEL OF OFFERING

(58-89} ton D OCC/VOC CERTIFICATE | (Less than 6 months)
o D OCC/VOC CERTIFICATE |1 (6 But less than 12 months)
[{+x}} D OCC/VOC CERTIFICATE (1) (12 Bul less "han 24 months)
(oal D OCC/VOC CERTIFICATE IV (24 36 munths)
(08) D OIPLOMA - R
w8} [: ASSOCIATE OEGREE
©n [ ] ASSOCIATE OEGREE + CEATIFICATE
(08) D BACHELOR'S OEGREE
w9 [ ] BACHELOR'S DEGREE * CERTIFICATE
to :] COLLEGIATE CERTIFILATE ONLY ITraining at o= bey and baccalaureate level)
[LR]] D MASTER'S OEGREE
a2 D MASTER'S OEGREE + CERTIFICATE
(3 D CERTIFICATE OF AOVANCEO STANODING (Truin.ng beyand Masler's
Dugree level bul not at Doctoral Degree level)
(14 :] OOCTORAL DEGREE
QLY Ej CONTINUING EQUCATION CEHTIFICATE

SPECIFIC AWARD
CONFERRED

OFFICIAL USE ONLY ui 17 i l [ I ] I

60 61 62 63 64 g5 66 67 68 69 70

9. In what month and vear 1s matricutation of the first class planned?

CARO 03  OFFICIAL USE ONLY
ey —

MONTH YEaRr

10.  What s the ant cipated capcity of the program'’s entering class?’

(18.70)

CAFPACITY

PLEASE RETURN THIS COMPLETED QUESTIONNAIRE TO:
ASSOCIATION OF SCHOOLS OF ALLIED HEALTH PROFESSIONS
ONE DUPONT CIRCLE, N W
SUITE 300
WASHINGTON, DC 20036

HRA.TJ (Page 3}
10-73
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APPENDIX B. SELECTED TABLES
USEFUL FOR ESTIMATING
HEALTH MANPOWER
REQUIREMENTS AND SUPPLY

List of Tables
Health Manpower
Requirements
Page
B-1. Number of physician visits per-per- Utilization of Health Services
son per year by family income, sex,
and age: United States, 1969 152

B-2. Number of physician visits per per-
son per year by race, sex, and age:
United States, 1969 153

B-3. Number of physician visits per per-
son per year by race, family income,
and age: Unaited States, 1969 154

B-4. Number of dental visits per person
per year by race, sex, and age: United
States, 1969 155

B-5. Number of dental visits per person
per year by race, sex, and age: United
States, 1969 156

B-6. Number of dental visits per person
per year by race, family income, and
age: United States, 1969 157

B-7. Number of short-stay hospital days
during the past year per person with
1+ hospital episodes, by number of
episodes, sex, and age: United
States, 1969 158

B-8. Number of discharges from short-
stay hospitals per 100 persons per
year, by sex and age: United States,
1969 159

B8-9. Estimated total resident population
by age, sex, and family income level:
United States, 1970 159
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Health Care Expenditures

Physicians’ Workload

B-10.

B-11.

B-12.

B-13.

B-14.

B-15.

B-16.

B-17.

B-18.

B-19.

B-20.

B-21.

Estimated total residern: puapultation
by age, sex, and family income level:
United States, 1980

Estimated total resident population
by age, sex, and family income level:
United States, 1285

Estimated total resident population
by age, sex, and family income level:
United States, 1990

Care utilization rates by population
category and by type of care: United
States, 1990

Estimated health manpower by type
of care and type of occupation:
United States, 1970, 1980

National health care expenditures by
type of expenditure, fiscal years 1968
to 1972

Per capita expenditures on major
health care items, fiscal years 1968 to
1672

Average number of weeks practiced
per year by specialty and location,
1968

Average number of weeks practiced
per year by specialty and l.uation,
1970

Average number of hours practiced
per week by specialty and location,
1969

Average number of hours practiced
per week by specialty and location,
1971

Average number of hours per week of
direct patient care by specialty, 1966-
71

-t
W] |

160

160

161

162

164

168

169

169

169

170

170

171
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B-25

B-26

B-27.

. Average number of hours per week of

direct patient care by specialty and
location, 1971

.. Average number of weeks practiced

ver year by census division and
specialty, 1970

Average number of hours praciiced
per week by census division and
shecialty, 1971

Abridged life tables by race and sex:
United States, 1972

Annual labor force separation rates
by state and by selected health care
occupations, 1970, 1985

U.S. labor force separation rates for
men and women by selected health
care og:cupations, 1970, 1985

172

173

174

175

181

183

Health Manpower
Supply
Mortality Statistics

Labor Force
Separation Rates

151



O

ERIC

Aruitoxt provided by Eic:

152

Health Manpower Requirements

Utilization of Health Services

Table B-1. Number of Physician Visits per Person

per Year by Family Income, Sex and Age:

United States, 1969

Family income

Sex and age All Less than | $3,000- | $5,000- | $7,000- | $10,000- | $15,000
incomes! $3,000 $4,999 | $6,999 | $9,999 | $14,999 or mor~
Both sexes Number of visits per person per year
. Allages 4.3 48 45 3.9 4.1 4.2 45
Under Syears ..... ... 8.7 4.2 46 8.2 6.1 6.7 71
5-14vyears........... 28 20 20 2.2 2.7 34 3.7
15—24 years . ......... 3.7 3.7 39 3.7 38 3.5 3.7
25-34 years. . . ...... 4.4 4.6 5.0 4.0 4.2 45 5.1
35—44 years. .. ... . ... 4.1 58 49 38 38 4.2 42
45—54 years.......... 43 5.4 5.6 3.7 4.2 4.0 44
55—-64 years.......... 5.1 5.5 5.4 5.4 5.4 4.6 48
65—74 years.......... 6.1 6.2 6.2 5.4 6.3 6.3 9.2
75 years and over. ..... 6.2 5.7 6.9 6.2 5.6 6.7 85
Male

All ages 3.7 3.9 4.0 3.3 3.6 39 4.0
Under Syears ........ 6.0 4.2 46 5.3 6.8 7.0 7.0
5—14vyears........... 29 21 2.2 23 29 3.7 3.8
15—24 years.......... 29 28 25 28 3.0 29 38
25—-34 years.......... 3.0 3.7 3.6 28 29 31 25
35—-44 years.......... 33 4.1 48 3.2 29 3.5 34
45—-54 years .......... 3.5 39 5.0 2.7 33 3.6 3.7
55—64 years.......... 48 49 5.7 4.7 5.1 46 4.7
65—74 years.......... 8.5 5.6 5.7 4.6 5.7 5.1 8.1
75 years and over . . . .. 5.5 4.7 6.3 48 49 7.5 8.3

Female

All ages 4.7 5.4 4.9 4.5 45 4.5 5.1
Under Syears ........ 5.5 4.2 46 5.2 5.5 6.3 7.2
5—14vyears . .......... 26 19 1.7 22 25 3.0 3.9
15—-24 years ........ . 43 4.7 5.0 45 44 4.0 3.7
25-34 years ... ....... 5.7 5.2 6.0 5.2 54 5.9 73
35—44 years .......... 48 6.7 5.0 43 46 49 5.0
45-54 years ..... . ... 5.1 6.3 6.1 46 5.1 45 5.0
55—-64 years...... .. . 5.4 58 5.2 6.1 5.7 4.6 49
65—74 years .......... 6.6 6.6 6.7 6.2 6.7 76 104
75 years and over .. ... 6.7 6.3 7.6 7.2 6.1 6.2 8.6
Tincludes unknown income.

< (3
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Table B-2. Number of Physician Visits per
Person per Year by Ruce, Sex, and Age:

United States, 1969
Sex and age Total White Al
other
Number of visits per
Both
20th sexss. person per year
Altages .............. 4.3 4.4 35
Under Syears ........... 8.7 6.1 4.0
5~14years.............. 28 29 1.8
15—24years............. 3.7 37 33
2%5—-34vyears............. 4.4 45 4.1
35-44years............. 4.1 4.0 a7
45—-54 years. ............ 43 43 ‘4.4
65-64years............. 5.1 6.2 45
65—74vyears............. 6.1 6.2 49
75 years and over.. ...... 6.2 6.3 5.4
Male
Aliages .............. 3.7 39 28
Under Syears ........... 6.0 6.4 38
5—14vyears.............. 29 34 1.8
15—24years............. 29 3.0 21
25—34vyears............. 3.0 3.1 23
35—-44years............. 33 33 35
4554 years. . ........... 35 36 30
65—-6G4vyears............. 48 49 39
65—74vyears. . ... ... 5.5 5.6 44
75 years and over........ 5.5 5.5 5.3
Eemale
Allages .............. 4.7 48 4.2
UnderSyears ........... 5.5 5.8 4.2
S—-14vyears.. ............ 26 28 18
15-~24 years. . ...... ... 43 43 44
25—34vyears.......... ... 5.7 8.7 5.5
35—44years............. a8 47 56
45—-54years............. 5.1 5.0 56
655—64years............. 5.4 5.4 5.0
65—74 years............. 66 6.7 5.4
75 years and over........ 6.7 68 6.5

1583



154

‘Table B-3. Numbsr of Physician Visits per Person
per Year by Race, Famlly Income and Age:

United States, 1969
Family income and age Total White All
other
Al incomes‘ Number of visits per
—_— person per year
Allages............ 4.3 4.4 3.5
Under 15 years........ 3.7 39 25
15—44 years .......... 40 4.0 39
4564 years .......... 4.7 4.7 44
65 years and over ... .. 6.1 6.2 5.1
Less than
_$5 200
Allages.. ......... 4.6 2.0 35
Under 15 years.......: 28 3.3 2.1
15—44 years .......... 43 44 41
4564 years .......... 5.5 58 44
65 years and over ..... 6.1 6.2 5.5
$5,000 or
more
Allages............ 4.2 4.2 3.6
Under 1S years. ....... 39 4.0 29
15—44 years .......... 4.0 4.0 39
4564 years .......... 4.5 4.5 4.6
65 years and over ... .. 64 8.6 34

1includes unknown income.

163
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Table B-4. Number of Denta! Visits per Person per
Year, by Family Income, Sex, and Age:

United States, 1969
Family income
All
Sex and age incomes! Less than | $3,000- | $5,000- | $7,000- { $10,000 $15,000
$3,000 $4,999 | $6,999 | $9,999 |$14,999 or more
Number of visits per person per year
Both sexes

Allages.......... 1.5 0.8 1.0 1.1 14 1.9 2.5
Under 5 years........ 0.3 * d M 03 0.4 o
5—14 years.......... 1.8 0.8 1.0 1.2 1.7 2.2 ‘ 3.2
15—24 years ........ 1.7 14 1.2 14 1.9 20 I 25
25—44 years ........ 1.6 1.9 1.1 1.0 14 20 ; 24
45-64 years .. ...... 1.6 (s2:] 1.2 1.2 14 1.8 25
65 yearc and over ... 1.0 0.6 1.0 1.3 1.7 1.3 206

Male

Allages.......... 14 0.7 0.8 0.9 13 1.7 23
Undler Syears....... 0.3 M M d * M *
B—-14 years.......... 1.7 08 1.0 1.1 1.6 2.2 28
15—24 years ........ 1.6 14 0.9 1.4 1.8 1.6 24
25—44 years ........ 1.4 * 0.7 0.8 1.3 1.8 2.3
45—64 years ........ 14 . 0.9 1.0 1.2 1.6 2.2
85 years and over ... 1.0 0.6 0.9 1.0 1.5 * M

Female

Allages.......... 1.6 08 1.2 1.2 15 2.0 2.7
Under Svyears ....... 03 o o . . o .
6—-14 years. ......... 1.9 . 1.1 1.3 1.8 2.1 3.6
16—~24 years . ..... 1.9 14 14 1.3 1.9 2.4 26
25—-44 years ........ 1.8 1.1 1.4 1.2 16 2.2 2.5
4584 years ........ 1.7 0.9 1.5 1.3 1.7 241 2.7
65 years and over . .. 1.1 0.6 1.1 15 18 . 33

1includas uitknown income.

O

ERIC

Aruitoxt provided by Eic:



156

Table B-5. Number of Dental Visits per Perzon
per Year, by Race, Sex and Age:
Ui:lted States, 1969

. /il
Sex and age Total White otiher
Number of visits per
Both sexes person per year
Allages.......... 1.5 1.6 0,7
Under 5 years .. ... .. 0.3 03 .
5—14vyaars.......... 1.8 2.0 08
15—-24 years ..... ... 1.7 19 03
25—-44 years . ... ... 1.6 1.7 1.0
45—~64 yeors ..... . .. 1.6 16 08
65 years and over . .. 1.0 11 d
Male
All ages. ... ... . 14 1.5 0.7
Under 5 years ... 0.3 04 d
5—14 yoars. . 1.7 1.9 08
15--24 yeaors . 16 1.7 0.7
25—-44 years . ... . 14 159 0.8
45--64 years 1.4 15 0.7
65 years and over 1.0 1.0 d
Female
All ages r_ 17 0.8
Under 5 ysears . 0.3 0.3 d
6—14 years . 1.9 21 08
1524 yaars . 1.9 2.0 1.0
25-44 yoors . 1.8 19 11
45--64 yeors . . .. 1.7 18 0.8
65 years and over 1.1 11 .

[ 22N
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o~
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Table B-6. Number of Dent.! Visits per Person per

Year, by Race, Family Income and Age:
United States, 14.y

Family income and age

All incomes!

Al agas

Under 5 years
5--14 years
15-24 years
25-—-44 years
45~64 years

65 years and over

than
000

All ages

Under b yoears

5- 18 yains
19--24 years

?0 A4 yoars

44 64 years

65 years and over

LG OO0 o
Thpta e

Al g,

Undar & years

5 14 yoars

15 24 yoars

26 44 yaoars

45 64 yoars

65 yoars and over

Vinchudes unk nown incorma,

Total || whire | A
other
Number of visits per
person per year
1.9 1.6 0.7
0.3 0.3 *
1.8 2.0 08
1.7 1.9 08
1.6 1.7 1.0
1.6 1.6 08
1.0 1.1 *
0.9 1.0 06
0.9 1.2 006
1.3 1.4 (VR3]
1.1 1.2 0.4
1.0 1.1 0.6
0.7 0.7 *
Yrolvo o8
0.3 04
2.0 2.1 "
1.9 2.0 08
1./ 1.7 1.0
1.7 14 10
16 1u *
6O
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Table B-7. Number of Short-Stay Hospital Days During
the Past Year per Person with 1 + Hospltal Episodes,
by Number of Episodes, Sex, and Age:

United States, 1969

Number of hospital episodes

All
Sex and age episodes 1 2 3+
Both sexos Days per person
with episodes

All ages . .. 10.5 I 7.7 | 21.0] 441
Under 17 years o 6.6 6.3 | 13.8 | 343
17~24 years . 6.7 66 | 1471274
25-34 years . . 71 5.4 1491374
35-44 years o 9.8 7.2 | 20.0 | 42.0
45--64 yoars 13.6 10.1 | 23.6 | 60.0
65+ years 18.5 13.3 30.6 | 60.2

Mulo

All ages 12.3 9.0 | 246 | 562.3
Under 17 yeors 6.8 65 | 146 | 34.0
17--24 years 11.2 096 | 21.4] 301
25 -34 years 9.9 75 | 231|729
36 -44 yaars 1.5 86 | 21.3 | 63.0
45 -64 yoors 16.0 108 | 266 | 64.0
65+ yanrs 144 12,0 | 323 1601

Eqmaly,

All ngus 0.3 7,90 1188|3832
Under 17 yaurs 0.3 5.1 13.1 | 348
17.-24 yanrs 6.4 4.3 12,7228
25--34 yaurs 0.3 4,7 1130|302
35--44 yoars 8.0 6b 19.2 1343
4604 yeurs 12.4 068 | 200 | 40.2
A6+ yonrs 18.6 1368 | 20.2 | 604
[ TS AR NUITUIU P

167

ERIC

Aruitoxt provided by Eic:



Table B-8. Number of Discharges from Short-Stay
Hospitals per 100 Persons per Year, by Sex
and Age: United States, 1969

Both
1axes

Mala

Female

Under 17 years ... .
17-24 years
25-34 years.. ... ...
35—44 years. . ... ..
4564 years ..

65 yaars and over

Number of discharges
per 100 parsons per year

12.9 10.6 16.1

3.5 6.9 6.0
155 8.2 218
16.4 1.6 244
129 10.7 15.0
148 14.2 15.4
241 25.1 233

Table B-9. Estimated Total Pesident Population by
Age, Sex, and Family Income Level:
United States, 1970 (In thousands)

Sax and nge

All persons

Under 14 yoars
14--24 yoars
26--44 yeurs
45--64 yoars

65 yoars nnd over

Mulg

Under 14 yenrs
1424 yours

26 -44 yaurs

46 -04 yaars

65 years and avar

Fomalg

Under 14 youars
14.-24 yaors
26--44 yours
4504 youre

60 youors and ovor

ERIC

Aruitoxt provided by Eic:

All
Incomeas

202 466

64,273
39,389
47,870
11,096
19,238

94,101

27611
19,172
23,303
10,832

8,163

104,306

26,662
20,217
24,477
21,804
11,080

Under
$5,000

40,342

8,869
6,948
5,647
7,196
11,182

16,982

4,632
3173
2,218
2,098
4,361

23,360

4,437
3,176
3,320
6,008
6,821

$5,000-
$9,999

62,097

18,660
11,648
15,488
11,793

4,508

30,430

9,480
5473
7,769
5,031
2187

31,667

0,180
6,17
1,129
6,007
2,321

163

$10,000- $16,000
$14,999 & over

53,541 46,480

16,976 10,768
10,162 10,641
16,143 11,692
10420 11,687

1,850 1,608

26,005 23,704

8,126 5,473
4,990 6,636
7,628 6,788
5,380 6,21}

826 40

26,6586 22097

7860 6,204
5167 6,1
7610 6,004
5,034 5470
1,02 918

159
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Table B-10. Estimated Total Resident Population by
Age, Sex, and Famlily Income Level:
United States, 1980 (In thous...ids)

Al Under  $5,000- $10,000- $15,000

Sex and age Incomes $65,000 $9,999 $14,999 & over
v

All persons 227,765 25,954 46431 65952 99,428
Under 14 years §3,400 4,367 12667 14550 21818
14-24 years 44,793 4,275 8,747 10,775 20,996
25-44 years 62,357 3548 13,425 17527 27859
45-64 years 43,513 4515 7,881 10,149 20868
65 years and over 23,702 9,251 3601 2,951 7899
Male 111,241 10,776 22528 27,707 50,230
Under 14 years 27,244 2,423 6,330 7,266 11,225
14--24 years 22,739 2,078 4,190 5421 11,062
25-44 yeors 31,008 1,380 6,727 8,788 14,106
45-64 years 20,568 1,346 3621 5070 10531
65 years and over 9,682 3,541 1,660 1,164 3317
Famalg 116,524 15,178 23,903 28,245 49,198
Under 14 yoars 26,156 1,944 6337 7,284 10591
14 .24 years 22,064 2,199 4,557 5,354 8944
25-44 yaors 31,349 2,156 6,698 8741 13,754
45--64 years 22,945 3,169 4,370 5,079 10327
65 years and over 14,020 5,710 1,941 1,787 4,582

Table B-11. Estimated Total Resident Population by
Age, Sex, and Famlly Income Level:
United States, 1985 (In thousands)

All Under  $5,000- $10,000- $15,000

Sex und sge incomas $6,000 $9999 $14,000 & over
Il persons 240,164 23,182 41,127 51,422 124423
Under 14 years 57,506 3,922 11635 13,668 28,380
14- 24 yaars 41,626 3,236 6,763 8,694 22,933
25 44 yunry 71,983 3,567 13,001 17,607 37,908
45 -64 yaurs 43,523 3,779 6,621 8,809 24,314
65 yanrs and over 25617 8,678 3,207 2,744 10,888
Male 117,336 0,660 10,858 267343 62,566
Undar 14 yanrs 29,359 2,190 6,739 6,708 14,634
14--24 yunn 21,129 1,603 3,182 4,334 12,010
25 44 youns 95,046 1,400 6,508 8,771 19,260
45 84 ynors 20,675 1,005 2,960 4,304 12,160
65 yanrs and over 10,327 3,310 1,463 1,048 4508
Loty 122,814 13,613 21,269 26,079 61,867
Under 14 yonrs M40 1,772 5,706 4,872 13,746
14. 24 yours 20,497 1,643 35681 44360 10,023
29 44 yours 36,037 2,106 4,493 8,736 18,042
4% 64 yuars 22,948 2,14 3,686 4,416 12,104
064 yaars und over 15,190 5,368 1,744 1,608 0,382

16Y

O
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Tabie B-12. Estimated Total Resident Popuiation by
Age, Sex, and Family income Level:
United States, 1990 (in thousands)

All Under $5,000- $10,000- $15,000
Sex and age Incomes $5,000 $9,999 $14,999 & over
| persons 251,431 20,914 37,140 47,444 145,933
Under 14 years 59,161 3,366 10,349 12,456 32,990
14--24 years . 41,006 2671 5,722 7,544 25,158
2544 yeers 78,493 3,297 12,237 16,810 46,148
45—-64 years 45171 3,362 5878 8,037 27,904
65 years and over 27,51 8,228 2,954 2,597 13,732
Male 122,934 8602 17,873 23,307 73,162
Under 14 years 30,205 1,918 5,126 6,161 17,000
14-24 yenars 20,883 1,346 2,661 3,740 1,136
25—44 years 39,323 1,291 6,122 8,417 25,493
45—-64 years 21,441 915 2,625 4017 13,884
66 yoars and over 11,082 3,132 1,339 972 5,639
Female 128,497 12,312 19,267 24,137 72,781
Under 14 years 24,956 1,448 6,223 6,295 15,990
14--24 years 20,212 1,375 3,081 3,804 12,022
26—44 yoers 39,170 2,006 8,116 8.393 22,656
45—64 years 23,730 2,437 3,253 4,020 14,020
686 years and over 16,429 5,096 A 1,626 8,093
Wy
170
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Population Age, Sex,
and Family Income

Income under $5,000

Mt

Undar 14 yaers
14-24 yans
15-44 yoay
45-64 yoans

65 yoars and over

Fomy!

Unclr V4 ywars
14-2 yours
25-4 yert
45-64 yers

65 years and over

incoma $6,0009,099

Malg

Under 14 years
1424 yoary
2544 yoars
4564 yaars

65 yoars and over

Famdla

Undar 14 yonry
14-24 yoy
154 ymary
45-64 yaars

O yanan o

Table 813, Care Utilization Rates by Population C.lary

and by Type of Care (Visits/Year), 1990

S . [+ 411 J—

General
Care

19101
10810
1510
18051
43568

16148
30081
40600
43287
5281

1 9606
21048
20832
19781
3045

1.7020
23566
30000
34
5.0

Pediatric  0b-Gyn,

Care

4199

5040

0y

2818
0284
0158

8183
038y
e

Care

0083

0018
1004
480
I
0

e
0154
004

0100
11104
8115
1484
038

Paych.
Care

o
0288
N8
0764
0189

wa
067
oo
000

nes
on
053

0815
0T
0260
0

Other
Care

5751
14630
11514
15482

kYL
8383
%HU
10413
1601

Joar
5657
RLH

9043

kil
My
1000
1,040

el

awe SNOTETEIM HOSP. o

Oulp.

Care

an
%8
o
5616
4005

6485
5188
1,268
e
608

510
an
3%
N
0%

661
o
3819
20

Surg.  Mediual
Care  Cart

10 I

My

| T R4

om AL
{1 11 B4

0684 M50
1150 0585
A104 M
0845 B0
(10 I
0N et
485 10
(M55 0607
0678 e
81 i
074 030
I 3N
1688 0660
0814 JROS
01 169

L mg-Torm

LI

“syeh,
Care

019
2062
ng

0034

ikt

M
52
110

Nursing

Home

0010
0180

001
0

0010
0180

0010
an

Other Care e v e e e
Vision ~ Dental
Cre Care

020 5188
0654 1,084
odr 083
66 6845
1338 856
il 18
0 14012
1.8

123 11088
. N
0 482
(0488 1680
066! 10910
M80 11
822 1
0287 1,048)
044 130
085 1370
0T 14782
XN 16

Other,

Pharmacy
Servicas

" 28000
1,7000
21000
5,200
9.3000

27000
36000
5,5000
18000
13.1000

29000
1,7000
27000
5.2000
9.3000

27000
38000
5,600
7.8000
13,1000



Table 13 {continued)

. Long-Term
mnennensssaasMidical Offica -t —awrome e SIOITONM HOBP. e HORD.. oo Other 0oty LOother_
Population Age, Sux,

and Family Income General  Podlaric ObGyn.  Poych  Other Outp.  Sug. Medicsl  Payeh, Nurging ~ Vision ~ Dantal  Pharmacy
Cow  Cue  Cae  Caw  Care Gio  Cwe Coo  Cas  Hom (e Care  Sarvices

Incoma $10,000+14 999
m
Under 14 years 1R 180 0n 504 1 M1 0346 0606 1657 2.9000
14-24 yoary 20 1006 0943 1210 3628 0378 030 S5 14 17000
-4 yoars 2015 0294 0116 om S665 5189 1469 0409 0034 0000 069 17785 2.1000
45-64 yaors 28090 0on 0408 410 2885 0620 0679 0067 0010 109 15064 5,2000
65 yoary antf over 35 Ry )| 1604 1304 0853 1485 0099 0180 24 14300 9.3000
Fos
Under 14 yaaty 1.3043 1341 16 m 819 0236 0an 1.5860 2.1000
14-24 yoany 21283 0144 8006 54 2032 0944 0356 NB 24805 3.6000
7544 yary 2998 024 11140 0960 585 J967 1592 0575 0019 0002 0% 22m 55000
4564 yoars 30 0092 kil 4, aihh I8 Ao1? 0739 0052 0010 068 20915 1.9000
BY years and over 53353 AlAL] 029 299 N 1840 e N W68 12436 131000

Income §15,000 and over

Male
Under 14 yars 1504 12681 03 K] 4 0386 0186 Bl 20 29000
14 W yes 140 1544 57 9855 na 0634 087 0658 2580 1,7000
3 4y 18650 0375 9664 Im M43 449 0034 00 0358 22008 27000
& 6 ymary 27049 010 009 03 1408 am 055 it 0062 0010 07%8 2246 5.2000
B yoars and oy 5400 41243 0903 1201 115k 009 080 9 1560 9.3000
Unde M ynars 9% Vg L/ B R B 060 240 2700
14 Wyrany 2057 g 189 M9 Rkit] 463 0607 0349 06 31359 36000
"M My 15000 0ol 14 10211 10640 4305 1260 4% 0019 0007 M9 2505 56000
15 6 yews 31864 un 14 0619 10 992 0668 0650 0052 0010 16 2 19000
B yrars and qum ( 6984 158 0981 5819 5116 1475 185? 0116 on 44 3B 11000




Al Mangower Types

Physicians MD)
General *
Pediatric
Obstetrics- Gyn.
Ophthalmology
Psychiatry *
Surgery *
Secondary Speciatist *
Noncare Specialist *

Physicians (DO)
Dentists
Optometrists
Podiatrists
Pharmacists
Veterinarians
Registered Nurses
Physician Extander

Allied Health Manpower
Administration
Medical Librarian
Medical Record
Clinical Lab.
Dintary
Radiologie
Therapy
"‘ General Medical *
Nursing Care
Vision Caro
Pharmacy
o  Dental Care

ERIC Hospital Support

IToxt Provided by ERI

Table B-14, Estimated Health Manpower by Type of Care
and Type of Occupation: United States, 1970, 1960

LONG-TERM HOSP.
Psych. Other
Care Care
431,116 , 307,032
13,992 213
1 845 1,909
24
6,147

" 56
936 3144
5% 24
5,799 14599
389,721 286876
31,380 30097
102 673
1493 2807
5,678 6,794
4,976 2,302

2,751 2,751
29,740 8,310
1845 12802
192,027 68,505
1,083 892
3512 3,369
102570 147568

Nursing Vision
Home Carg
473633 107,691
1,287 9,383
1,287
9,383
21,955
122
30,020
442174 76,383
19620 30,664
h,028
11,407
5,642
400472
45,689

0] 531V ——

Dental  Veterinary  Other
Care Carg Care

N4 855 23628

6,230
617
12

56

168
e
M9
4604

4
12,192

1805
290
9,458

199,072
18,457

5,615
6,615

126,561
1,791
3330
1,484

8,085
31,669
32,136
14,543
22,348

180,615

Lab.

Services

86,139

3an

341

82667

39,97
34,160

8,540

Pharmacy
Servicos

213N

121,258

133

13

Noncate
Activity

154,492

38812
102
2482
1,309

661
4,214
4214

11,444

1446

413
15,443
413
68
14892
7,170
28,957

48,34
137
68
1318

6,42
2751
2619
21 647
5,99

1M1



Table B:14 (continusd)

TOTAL  eeeseemecmacee MEDICAL OFFICE =s<smmeasmmens  wme SHORT. “, * *  ceeeee

General  Padiatric ObGyn  Payeh..  Other 0utp. ‘ty Medical
Cae  Core Care Care Core Care l

(3 Care
All Manpower Types SR2616 M550 88205 100845 65655 587827 05544 1049104 042425
— T
Physicians (MD) %195 61,080 32,765 9013 180 %757 6689 100120  230%
General* 8121 61080 20861 1861 3865 4,214 8594 8956
Pediatric 20,488 11,904 6 1614 31
Obstetrics-Gyn. 23,081 17,252 4,464
Ophthalmology 11,998 2,064
Paychiatry® 28,326 14216 1633 1,868
Surgery* 16,628 12,30
Sacondary Specialist® 51,310 %757 526 5,581 7563
Noncare Specialist? 21,193 5413 863
Physicians (D0) 13738 991 13 28 1118 105 30 M
Oentists 134,282 2,567
Optometrists 22,368
Podiatrists 199
Pharmacists 149,189 6,322 2455 3483
Veterinarians 30,080
Registerad Nurses 81533 4133 13605 12412 1810 90152 ggu 178593 19423
Physician Extender 26 56 170 '
Allied Health Mangower 428151 2334 4155 6072 45004 40140 283917 764989 1,31
Administration 697,360 85648 17008 6065 18706 164359 45,941 97556 94,313
Medical Librarian 10,544 1,001 210 2080
Medical Recard 59,215 192 16854 16,204
(linical Lab. 195,309 15,177 16754 %74 3458
Dietary 63,481 2060 14243 13886
Radiolagic 126,569 10671 N3 133 16564
Therapy 126,124 2453 9061 18,082 17481
Genersl Medical 469731 88184 16,383 B7U 1800 195759 7165 300 . 12409
Nursing Care 15236% 43725 8163 14213 6918 96898 1299%  M0gd1 261682
Vision Care 45,689 Jl
Pharmacy 11,046 1738 3683 3561
Dental Care 190,193 263 502 485
Hospital Support 808574

53844 266561 248001




Table B-14 (continued)

TOTAL  »=emsmsesecmaee- MEDICAL QFFICE «emrmmemmmenn= «==SHORT-TERM HOSP, = »e=e-
General  Pediatnc ~ ObGyn  Psych. Other Qutp, Surg,  Medical
Care Core Coe ~ Care Care Care Care Care
All Manpoveer Types 5098350 306600 77800 81250 52650 479250 365300 939900 673350
Physicrans (MD) 30700 54200 28900 15400 14500 21,000 6,350 89700 21350
General® 12300 5420 18400 1,500 3,100 4,000 7700 8300
Pociatric 17900 10500 30 1500 3500
Obstetrics Gyn, 18,900 13900 4,000
QOphihalmology 9,900 1850
Peychuatry® 23200 11,400 1,650 1,750
Surgery* 68,100 , 64,800
Secondary Specrahst® 42 200 21,000 500 5000 7,000
Noncare: Specialist 18,200 4850 800
Physicrans {DCY 12000 8800 100 200 1 450 100 350 350
Dentists 102,200 2,300
Optomiteists 18,200
Pordwtrists 1,00
Pharmacists 129,300 §,000 2,200 3,200
Vetennanang 25,600
Reystered Nurses 723000 365000 12000 10000 1500 73500 84000 160,000 160,000
Physician Extengl 200 50 150
Allied Health Manpowe 3730050 207050 26650 55650 36650 383300 269450 665350 668,450
Admmnistration 603600 76,000 15000 21,000 15000 134000 43600 87400 87,400
Medical Libranan 9,500 950 1900 1900
Medcat Record 53000 1500 16,000 15,100
Clinical Lab 140000 14,000 15900 32050 32,080
Distary 99,150 2,050 12850 12880
Radiologic 12100 8,700 7,100 15350 15,350
Therapy 111,450 2000 8,600 16,200 16,200
General Medical* 095200 8260 14450 23150 14450 150600 GBOO 28400 11,500
7- Nutsing Care L3050 3800 4200 1500 7200 79000 123360 242500 242500
') VionCare 3,250
Pharmacy 10,00 1650 3300 3300
Dental Care 145,200 250 450 450

~ Hospital Support 729,600 81100 229850 229,850

IToxt Provided by ERI



Al Mangower T!ges

Physiciang {MD)
General *
Pediatric
Qbstetrics-Gyn.
Ophithalmology
Psychiatry *
Surgery *
Secondary Specialist *
Noncare Specialist ¢

Physicians (D0)
Dentists
Optometnsts
Podiatrists
Pharmagists
Veterinarians
Registered Nurses
Physician Extender

Allied Health Manpower
Administration
Medical Librarian
Medical Record
Clinical Lab.
Dietary
Radiologie
Therapy
Generat Medical *
Nursing Care
Vision Care
Pharmacy
Dental Care
Hospitat Support

LONG-TERM HOSP,
Paych.  Other
Care Care
368,200 273400
11,50 1900
6,700 1,700
200
5,250
100 5
800 2800
500 200
22,000 13,000
332850 265,450
6,800 26,800
600 600
0,400 2500
4 850 6,000
4250 2,050
2,350 2450
25400 1400
6,700 11400
164,000 61,000
900 800
3000 8,000
87600 131400

Table B-14 (continued)

Nursing Vislon

Home Care
386,150 87,800
1,050 1650
1,050
1650
17,900
100,
24 500
360500  62.250
16,000 25,000
4,100
9,300
4,600
326,500
31250

« OTHERCARE wae

Dental Volorinary ~ Other
Care Care Care

26100 25400 210400

5,550
680
100

50

150
200
400
4,100

200
86,100

6,90

20400
0

151000 5000 '
14,000 5,000 Ll
3,000
1300

1,200
26,200
29,150
12,350
19,900

137,000

Lab,

Sarvices

75,650

3,080

3,05¢

12,600

35,100
30,000

1500

Pharmacy
Services

106,500

106,400

100

100
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Table B-15. National Health Care Expanditures by
Type of Expenditure, Fiscal Years 1968 to 1472

(In Miltions)
Fiscal Yoar
Type of Expense 1968 1969 1970 197 1972
Total §53,663 §59,975 $68,058 §75,62 $83417
Health sarvices and supplies 495% 55,686 63,044 70,182 [k
Hospital care . 19,384 22,35 26,929 29,367 32,460
Physicians' sarvices 10,734 11,842 13,441 16,03 16,160
Dentists’ services 3,498 382 4,233 46371 6,025
Other professional servicas 1,210 1292 1,386 1542 1,656
Drugs and drug sundries 5,864 6,480 1,067 7,506 7509
Eyeglasses and appliances 1,659 1,743 1814 1922 2,037
Nursing-home care 2,070 2,465 2,860 3,282 3,500
Expenses for prepayment

and administration 1935 2,068 2,106 2,383 » B6
. Government public health activities 1,001 11% 1437 1,698 2,100
11T othrbatth s 123 244 2776 2817 3587

Research and medical facilities
. Construction 3,964 4,290 5,016 6,443 6127

ERIC
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Table B-18. Per Caplta Expenditures on Major
Health Care Items, Fiscal Years 1968 to 15672

Fiscal Hospital  Physiciens”  Dentists’ Drugs &
Year Care Ceore Care Sundries
1968 $ 95.36 $52,80 $17.21 $28.85
1969 108.92 57.69 18.62 31.57
1970 126.03 64.84 20.41 34.93
1971 140,10 71,76 22.13 35.82
1972 1563.38 76.31 23.74 37.37

Table B-i17. Average Number of Weeks Practiced

per Year by Specialty and Location, 1968

Physicians’
Workload

L.ocation
Specialty Total Non-Metropolitan Mrtropelitan
All specialties 47.92 48.1 47.8
Genaral practice 48.3 48.4 48.2
Surgery 471.8 48.1 47.7
Internsl medicine 479 47.8 47.9
Obstetrics end
gynecology 48.4 48.4 48.4
Pediatrics 48.1 48.6 48.0
Psychiatry 47.3 49.1 47.2
Radiology 48.3 47.6 482.4
Anesthesiology 46.7 45.5 46.8
Other 4.2 46.4 47.3

Table B-18. Average Number of Weeks Practiced

per Year by Specielty and Location, 1970

L.ocation
Specialty Total Non-Metropolitan Metropolitan
" Total 47.5(4,226) 47.7 47.5
General practice  48.1 {876) 48.0 48.1
internal medicine 47.2 {795) 46.7 47.3
Surgery 47.4(1,319) 47.3 47.4
Obstetrics and
gynecology 48.0 (314) 48.1 48.0
Pediatrics 43.1 (282) 49.5 48.0
Psychiatry 46.2 (139) 47.7* 46 1
Radiology 49.0 (165) 49.1° 48.9
Anesthesiology 46.1 (161) 47.8* 45.8
Other 46.9 (1756) 45.0* 47.2

{ ) = Number of observetions.
*Based on fe~or than 30 observations.
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Table B-19. Average Number of HourssPracticed
per Week by Speciaity and Location, 1969

Location
Specialty Total Non-Metropolitan Matropolitan
All specialties 51.32 53.9 50.7
General practice 52.0 539 51.0
Surgery 51.5 55.3 50.8
Internal medicine 52.8 58.6 52.2
Obstetrics and
gynecology 54.3 57.6 53.8
Padiatrics 52.9 54.7 52.8
Psychiatry 47.3 47.8 47.3
Radiology 47.7 486 47.6
Anesthesiology 52.4 49.0 52.7
Other 47.5 494 47.2

agased on 3,837 cbservations.

Table B-20. Average Number of Hours Practiced
per Week by Spacialty and Location, 1971

Location
Specialty Total Non-Metropolitan Metropolitan
Total 53.6 (4,064) £6.0 53.2
General practice 541 (847) 57.8 52.5
Internal medicine 55.2 (771) 54.9 55.3
Surgery 54.6 {1,257) 55.2 54.4
Obstetrics and
gy necology 59.1 (296) 61.4 58.8
Pediatrics 54.2 (271) 52.2 54.3
Psychiatry 45.1 (137) 495* 45.0
Radiology 48.7 {160) a4.4° 49.8
Anesthesiology 54.4 {153 44.6* 55.5
Other 418 (172 47.7° 411

{ ) = Number of observations.
*8ased on fewer than 30 observations.
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Table B:21. Average Number of Hours per Woek
of Diract atient Care by Specialty, 1966.71

o L ol D Cae e

PSP 1 PSP 2 PSP 3 PSP 4 PSP 5 PSP 6 pgir b

dpeidlly 21966 101967 51968 10/1968 1011969 1011970 101971
Alt speciathis 453 462 450 446 a1 47 3
Genendl praghice 9?2 91 41 41 ( 418 a1 96
Surgery 459 4.7 462 454 {56 41? i3
Internal medieme 848 478 468 4672 411 4% 97

Otuterncs and

qynecology 414 418 4 46 488 499 466
Pechatnics 464 48.7 459 5 469 459 &Y
Psychuatry 31 3B 36 mn 1?2 33 3o
Radiology 03 356 36 W0 N8 Hh 401
Anesthesiology 430 442 M7 47 470 468 438
Qther specialies 36 408 335 36 By 306 30

e e e ————— e —_

A+ Durect Care imeans seeiny patients, however. 1t also include
b -Premmary datg

Note: The abowe data are based on the Period Survey of Physicuns (PSP} which was mitated m 1960 by AMA's De
cllly 1o samples of approximately 5,000 physictans. These : urveys qather information on gt
terns of medical care under vanous lorms of 0rganization,

Sources 43 ang 44

S sdtient services by such physigians os pathologists and rartiologsty

Pt of Survey Researcn ynd sent wt penod
thaation of physicians’ services, the chorgctersiics gnd changingpat:
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Table B-22. Average Number of Hours per Week
of Direct Patiant Care by Specialty and Location,

1971
Location
Specialty Total Non-Metropolitan Meu:upoman
Total 46.3 {3,478) 50.5 455
Genersl practice 496 { 752) 53.4 48.0
Internal medicine 49.7 { 680) 48.9 49.7
Surgary 44.3 {1,084) 48.6 43.6
Obstetrics and
gynecology 466 ( 252) 495 46.3
Pediatrics 485 { 223) 441 4838
Fsychiatry 386 ( 129) 44 6° 385
Radiology 401 { 110) 29.6* 40.2
Anesthesiology 439 ( 124) 36.4° 44.7
Other 36.0{( 124) 42.7° 35.2

i ) = Number of observations.
*Based on fewar than 30 observations.

8l
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Table B:23, Average Number of Wesks Practiced
per Year by Census Division and Specially, 1970

Specialty
Genergl Internal Obstetrics
Census Division Total** Prachice Medicine Surgery Gynecology Pediatrics Psychatry
Total 45 412 4720 414 48,0d 4818 462!
New England 469 479 469 418 h4 98 4.4
Middle Atlanni 410 473 468 469 488 46 46.3
East North Central 418 486 484 475 415 415 404
West North Central ! 8 481 410 489 h 1 48
South Atlantic 1 489 418 416 487 485 460
East Soutli Cential A 484 416 486 486" 496 480
West South Central W2 416 81 488 490 49 414
Mountain 469 463 464 414 480" 894 KN
Pacific 413 484 464 464 485 491 4

a-Based on 876 observations.
b~Based on 795 observations.
c-Based on 1,319 observations.
*Baed on fewer than 30 observanons

**Physicians reporting Radiology, Anesthesiology and Other Specialtier are included i this Totg! column

d-Based on 314 observations.
¢-Based on 282 observations
I Bast.1on 139 observations




Tablo B:24. Avarage Number of Hours P xliced
per Week by Cansus Divislon and Speclalty, 1971

' Specialty
General Internal Obstetrics

Cansus Division Tot** Practice Medicine Surgery Gynecology Paciat, - Pychiatry
Totl 536 54,18 5.2 54,6 59,14 54 ¢ &,
New England 8.6 . 89.0 G 61,2 635" 32
Middla Atlantic 517 518 85.0 bis 83.7 04 462
East North Central b4.0 53.0 554 B¢ 59,9 8.1 by
West North Cantra! M7 8.9 847 5., AN 578 o
South Atlantic 85.0 51.3 &7 549 Bd.1 £1.3 o
East South Cantral 5.3 60.6 46.3 62.1 58.7* 9.5 X
West South Cantral 530 56.3 534 53,9 526" 66.4* 8,
Mountain 512 57,1 624 0. o 4.2 NS
Pacific 52,1 52,1 54 h24 b6 644 451
a-Based on 847 observations, g~ Ja "% observations.
b-Based on 771 observations, s=ued e 21 chservations,
c-Based on 1,257 observations, futiziid 6. 137 observations,
*Basad on fewer than 30 observations,

1 8 ‘ **Physicians reporting Radiology, Anesthesiclugy and Other Specialties are included in this Totel calt.t:n

ERIC

Full Tt Provided by ERIC.
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United States, 1972
; Pronortion *1g8 Romain.
Aop Interval Dying 01100,000 Born Alive Stationary Population ing Lifetime
Froportion of S50 number
Period of life between woexactas | persons aliveat | Number fiving | Number dying tn this and of vaars of life
stated in yoors beginning of age | at beginning of Luring age |y the age il subsequent | rimaining at
interval dying 8¢ interval Intery | interval a0¢ intervals eginning of
during interval 840 interval
1) {2 (3) (4 (6) (6) ]
-— : -
Xt ndx k i Ly Iy &
(ot .
Mo, 0.0183 100,000 1831 98,375 1113638 M
M, 0032 9,169 kil 1917 1,015,263 ns
BI0 o, 0021 97.852 0 408,117 6,623,246 61.1
1005 e, 0020 97651 198 487,808 6,134,629 628
B, 0085 97,453 539 486,028 5,646,821 51.9
BB, 073 %914 09 482830 5,160,793 53.3
B 0 9,205 9 479,362 4,677,963 48.6
I 0084 9,526 804 41513 4,198,611 40
B0 018 0422 1115 an 372289 KRK
045 ... 0181 93607 1,691 464,110 3,251,891 'Y
BN, 0284 91,918 2,606 453,540 2787781 30.3
5055 e, 017 89,310 312 437,185 234,241 2.1
500 . 0644 85,584 5511 414,902 1,896,456 2.2
8085 ... 0942 80,073 1547 382415 1,481,554 185
B70 ., 1346 72530 9,752 339,170 11109,138 16.2
075 o, 198 62,760 12412 28356) 759,969 121
T80 2895 50,296 14559 25,01 476 409 95
B85 ... 3958 3,13 14,135 142,631 260,708 13
Bandover . ......... .ol 1.0000 21,602 21,602 ngon gL 5.5
Nl
Bl 0.0206 100,000 2,060 98,.68 6,737,509 67.4
| TR 0036 97,940 kY, 390,921 6,639,341 61.8
S0, 0023 97,588 P 487,320 6,048,420 64.0
108 . 0025 97,359 U6 486,256 5,761,091 59.2
1520........ ST 0079 13 N 33813 514335 54.3
06........ PRTRTTT 0110 9,341 1,061 479,086 479102 3.7
5% ... TR 0100 95,280 955 424,007 4,311,936 45.3
B, 012 94,325 1,051 469, . 3831929 477
., 051 m 1411 463,064 3368832 3.1

184

sonsneis
Ayjepony



Table B-25 (continued)

Proportion Average Remain-
Age L val : Dying 0f 100,000 Born Alive Stationary Population ing Lifetime
Proportion of Average number
Period of life between two exact ages | persons aliveat | Numberlving | Number dying In this and of years of life

stated in years baginning of age | ot beginning of during age In the age all subsequent | remaining at

interval dying age interval interval interval 38 intervals brginning of

dur.ig interval 3¢ interval

(1 (2l {3 (4) } (61 n
oxtn nfix l,( ndy an Tx gx
' Male
045 ... o ORI 0230 91,860 NN 454 413 2,905,768 3.6
B50 ... 0368 89,49 3,306 #1110 2,451,355 03
058 . 0554 86,43 4,769 42052 2,010,245 233
8880 . 0868 81,654 1,085 391,476 1,589,283 195
S 10 74,563 9617 349,802 1197807 16.1
B0 A8 64,952 11,828 25,925 848,005 13
A PP 2605 5314 13,83 3143 552,000 104
BB 3618 .28 14,216 160813 320,667 8.2
B085 . 4613 ®m 11,715 94940 159854 64
Boandover ... 1,0000 13,361 13,37 64,914 84914 49
Fomat

T 0.0159 100,000 1,591 9,593 1,807,966 A
L PRSP 0029 88409 i 392,956 7409313 5.3
S0 001 818 m 490, 101641 ns
[ L T 0015 97357 1LY 943 6,526,246 66.6
1920 i 0031 97810 M 483,350 6,036,809 617
K1Y P TR 0031 9751 9 486,638 5,548,459 56.9
B, 0041 97,152 42 484,09 ' 5,061, 52,1
0 . 0058 96,150 551 48243 4516912 413
B0 ..o 0086 9%, 824 419,08 4084531 426
45 0 95,369 1215 413868 3,6154% 39
B0 . 0204 94,904 1916 465,992 3,141,630 34
0288 92178 2,658 454,613 2,675,638 80
0435 8950 | 3693 438,467 L1085 - U8
0628 85,627 8,31 415470 1,182,568 208
0944 80,60 5% 33,48 1,367,098 10
1606 na 10937 31,387 683,750 135
200 J ... BLTA 14,69 213480 846,363 108
A e | ae a0 | BT 1 1009 J 20




Proportion ' Average Remain-
A Interval Dying 01100,000 Born Alive Stationary Population ing Lifetime
Progrtion of Average number
Period of lifa batween two exact ages | persons aliveat | Numberliving | Number dying In this and of years of life
stated in years beginning of age | at baginning of during age In the age all subsequent | remaining at
interval dying 88 irterval interval interval Mg intervals beginning of
during interval age interva!
(1) 2 (3 4) ) (o) v
Xlox+n nx h ndx nly Tx é))(
Ol i, po 0.0160 100,000 1,603 38,564 1198312 10
15, FETTPI (.. 0029 98,397 28 292907 7,099,748 2
810 00 5,109 19 490,026 6,706,841 £8.4
005 0019 91916 191 489,150 6216815 635
B0 0053 9,15 514 487,440 5,121,665 53.6
VB .o, 0064 .M 62 484,517 1,240,225 539
B ..o, 0059 9,590 510 8154 4,755,708 92
B, 0068 9,020 653 478,544 4214104 W45
B0 .o, 00% 95,367 520 474 6% 3,796,630 398
5 ..., 0155 % 447 1468 468,851 332093 32
B0 .. 0%3 92,919 231 459,454 2,862,081 307
085 0384 90,622 3484 44930 2302627 %64
8560 ... 0608 0118 5,208 423220 1,947,695 24
65 e, 0903 81,840 1,34 391,680 1524475 186
8710 1308 14 446 9,736 348,904 1,132,195 152
075 190 64,10 12531 03219 783801 121
T80 o 2889 82113 15,013 223888 490,662 94
8085 ..., 4006 KAL) 14,863 147586 266,174 12
Biandover ..o 1.0000 20 20 119,188 119,188 54
White, Male
Bl 00182 100,000 1824 98,362 6,826,243 68.3
1B 003 9,176 3 301,949 6,721,881 68.5
10 .0 0023 97,863 YY) 488,619 6,336,502 04.7
05 0024 91,633 8 487,646 5,841,263 539
B 007 91,3% 1% 485,302 5,459,607 §5.0
08B . 009 96,660 o 480,934 4874 305 504
B o 0083 95,133 % 476,647 438331 459
SR 089 4 9% s | amss | 391€eu 0"
B0 na 94,089 114 467,67 3444019 3,6
Q45 0198 929% 1,840 460,444 2976,252 30
8580 ... 033 91,095 3013 448,548 2,515,808 216
8055 v 0516 88,082 4542 429,163 2,067,260 235

186

yn s



Tgole B:25 (continued)

Praportion Average Remain.
Age Intervel Dying 01100,000 Born Alive Stationary Population ing Lifetime
Proportionof |, Average number
Priod o lfe between two exact ages | parsons alive at Number fiving | Number dying In this and of yaars of life
Stated in years I beginning of age | at beginning of during age In the age all subsequent remaining at
inteval dying | age interval interval nterval age intervals beginning of
during interval age interval
(1) (2 (3 (4 (5) ‘(6) (7
Xtox+n adx ly ad alx Ty 3,‘
e, Mo ‘
8660 0827 83540 6,913 401,365 1631497 196
B85 .. 1255 16,621 9618 360,144 1,236,132 16.¢
B8 1193 67,009 12,014 306,829 875,988 13
L 2 2575 54,995 14,160 240,078 §10,159 104
T80 o J624 40835 14,798 167128 330,081 8.
8085 ., 4745 5,03 12,354 96,082 162,953 6.
Bondever ..o, 1.0000 13583 13683 6480 48M 41
White, Female
PR 0.0137 100,000 1310 98m 1581872 159
B 0025 98,630 52 313917 1,489,095 73
MO 0017 9,378 164 491,443 1,095,178 78
L R 0014 98214 141 490,735 6,603,735 612
1530 . R 9,01 285 489,691 6,113,000 623
BB 0032 97,188 34 488,173 5,613,309 87,5
B 0035 97,424 339 486,565 5,135,136 52,1
BB 0047 97,13 ) 484,588 4,648,581 419
B0 007N %.674 687 81,1 4,163,993 431
A5 . 0114 95,987 1,003 477400 3,682,222 %4
&80 ... 0180 94,804 1,10 470486 3204822 338
085 ..., 0260 93,184 245 460,199 2,134,336 83
%60 .ot 0402 90,759 3,649 445,269 221413 %1
6085 ... 0585 81,10 5,006 423,644 1828,868 00
6570 . 0899 82,014 1310 392,113 1,405,224 UA!
5 i 1445 74,844 10,784 VALY 1012451 136
T80 . 2361 63860 15,078 383120 664,704 104
8085 ... 3534 4,782 11,237 200,664 381,584 18
10000 31,545 31,545 180,920 180,920 57
0.0291 100,000 290 97,485 6,560,530 65.6
0048 97,093 465 B3 6,463,045 66.6
0% %68 | 243 | e | somaw fa
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Proportion Ave: 0o Remain:
Age Interval Dying 01100,000 Born Alive Stationary Population ing Lifetime
Moportion of Average number
Period of life between twoexact ages | personsaliveat | Numberliving | Number Cying In this and of years of life
Hated in years beginning of age | at beginning of during age In the age all subsequerit | remaining at
interval dying 8 interval interval interval 8¢ intervals beginning of
during interved 22 interval
{1 (2 {3 (d) (5} (6) b
Ytox+n nQX . IX nd‘ nL‘ Tx ‘?K
All Other
B 0072 9,147 638 479,192 5111973 §3.2
BB, 0133 95,459 1,270 474,268 4,632,781 485
BI i, 0155 94,189 1,464 467438 4,158,493 42
WH o, 019 92,125 1,19 459,358 3,691,085 308
Bd0 oo, 0265 90,930 2400 48978 3231697 5.5
045 ... o 0369 88,523 3,266 434,840 2,782,119 34
550 . 0529 85,261 4,508 415,681 247 819 05
085 . 0703 80,749 5,630 390,262 193228 39
6860 ..., 0989 15,069 142 357,453 1,641,966 05
BOBS ... 1204 67,648 8,755 36815 1184513 ‘15
8370 oo 1691 58,893 9,961 269,802 + 6% 147
005 .24% 8,93 12215 213,862 597,806 122
B0 o, 2959 ¥ 10,863 156,144 384,04 105
B085 ..., J308 25,854 8,551 107,391 Q150 88
B5andover ......ooiiiiiii 1,0000 17,303 17,303 120,499 120499 10
All Other, Male
1 0.0319 100,000 3,186 37,240 6,145,462 615
X O 0052 96,814 501 386,002 6,048,222 625
M0 009 9,313 206 480,822 5,662,220 58.8
1045 003t %03 24 419,59 5181,3% 84.0
B0 ., 0104 9,143 9% 476,497 4,101,869 49,1
BB, 0207 9,748 1957 469,088 4,225,312 46
B 024 92191 2,168 458,692 3,756,284 405
K XSO 07718 90,623 2516 447,018 3201592 %4
B oo, 0367 88,107 37 432,883 2850514 34
A5 .. 484 84,2870 4109 414,563 2417631 285
B3 .., 0688 80,761 5,857 390,667 2,003,068 U8
8055 ., 0899 75,204 6,761 39912 1,612,401 N4
9560 .. 1264 68443 8,654 3,261 1262483 183
6065 ..o 1607 59,783 9,607 205507 93128 156
B870 .. il 50,182 10,444 2490 656,11 KA

188
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Table B:25 {continued)

S

Proportion Average Remain.
Age Interval Dying 01100,000 Born Alive Stationary Population ing Lifet me
Proportion of Average number
Period of life between two exact ages | peronsaliveat | Numberlwing | Number dying n this and of years of Iife
stated in years beginning of age | at beginning of dunngage In the age all subsequent | remaining ot
interva dying age Interval interval Interval age intervals beginning of
during 1 tervyl age Interval
(1) ! (3 (4) {5) (6} ()
floxsn 4 y ndx ol Iy ‘(')x
_A_H_thm‘ Male
B 2890 39,738 11,486 169,351 430,791 108
80 . 353! 28252 9,975 115813 161,440 93
808 ... 3821 1821 6,984 13,362 145,621 80
Bandover ......... ... . 10000 11,293 11,293 12,265 72,265 6.4
All Other, Female
01, 0.0262 100,000 260 97246 6,988,705 699
W 0044 97,380 48 388 456 6,890,969 108
10 W2 96,952 A0 484173 6,502,613 67,1
005 0019 96,742 181 483,286 6,018,340 62.2
1520 ., 039 96,561 3 481,947 5,535,054 513
0B 0046 96,180 63 479,405 5,088,107 525
B 0088 95,542 83% 475,145 4,513,702 479
NI ... 0122 94,704 1,183 410,809 4,097,957 433
A0 0179 93,551 1,678 463812 3627148 B8
045 ... .. 02m 91873 2497 453419 3,163,836 W4
B0 0388 89,376 340 438,699 2709917 303
8055 0528 85,904 4,53 418,792 2218 %64
%60 ... .. 0744 81,368 6,054 1852,426 28
6065 ... ... 1016 75,014 7,651 1,460,113 19.4
8570 . 1365 67,663 9,134 1,102,339 163
0705 2156 58429 12,598 786,780 135
880 ... 2486 45831 11,39 200672 525,976 ns
808 ... 2956 J 436 10178 146,356 325,304 94
8, ’ Bandover ... 10000 24,258 4,258 178,948 178,948 14

Source: Reprinted from U.S, Department of Health, Education, and
B KC Monthly Vital Statistics Report Summary,

mant Printina O8irs 1074}

Welfare, National Center for Health Statistics,
Final Mortallty Statistics, 1972, DHEW Pub. No. (HRA) 754120, vol. 23, n.
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Labor Force
Separation Rates

Table B-26. Annual Labor Force Separation Rates
by State and by Selected Health Care Occupation,

1970 and 1985
- PHYSICIANS, MD REGISTERED
STATE DINTISTS PHARMACISTS OSTEDPATHS NURSES

1970 1985 1970 1985 1970 1985 1870 1985
ALABAMA 0245 .0?229 0293 0273 0298 .0279 051 0580
ALASKA 0177 0164 0471 0447 0106 .0080 .0529 0547
ARIZONA .0193 0178 .04 0413 0297 0277 053t 0549
ARKANSAS 0343 0315 .0350 0327 .L280 .0260 .0582 0599
CALIFORNIA 0300 .0278° 0345 0326 0294 0275 .0534 .0551
COLORADO .0322 .0302 .0426 .0404 0251 .0234 0569 0580
CONNECTICUT 0288 0264 039N .0367 037 .0296 0578 0597
DELAWARE .0320 0300 .0384 0362 .0319 029¢ 0531 0552
0ISTRICT OF COLUMSBIA o5 0504 0479 0462 0405 .0378 .0513 0529
FLORIOA .0261 .0242 .0380 0359 0282 0263 0575 0591
GEQRGIA 0316 0296 0290 0281 0253 0234 .0587 .0604
HAWAII 0339 0312 0410 0390 .0350 0333 0465 0483
IDAHC 0274 0255 0254 0238 0354 .0338 .0539 0550
ILLINOIS 0491 0457 037t 0351 0351 0329 0569 0588
INDIANA 0380 0362 0354 .0335 0319 .0298 0578 0597
10WA 0379 0351 0405 .0381 0364 0340 .0602 0618
KANSAS 0436 0406 0447 0410 0337 0295 584 0601
xtE NTUCKY 0324 0299 0350 0337 0324 0303 0538 0616
LOUISIANA 0310 0295 0408 0384 02ua 0245 0555 0572
MAINE 0332 0308 0508 0477 oan 0386 0596 0614
MARYLAND 0289 0267 032 7307 0275 0257 0542 0562
MASSACHUSETTS 0379 025" 0373 0351 0378 0356 0621 0530
MICHIGAN 0320 0297 03723 0353 0308 0287 0557 0576
MINNESOTA 0483 0450 0389 0367 0290 0280 0625 0644
FAISSISSIPRL 0332 0309 0350 0320 0339 0317 0560 0584
MISSOURI 0538 0503 0470 0353 0342 0319 0621 0639
MONTANA 0344 0321} G299 0280 0367 U390 0537 0553
NEBR TKA 0642 0600 0450 0436 0367 0342 0636 0653
NEVADA 0100 0093 0377 0350 0268 0240 0533 0548
NEW HAMPSHIRE 0363 0334 0369 0347 0437 0307 0596 0610
NEW JERSCY 03/3 0346 0354 0332 0342 10320 0575 0594
NEW MEXICO 022y 0201 0292 273 0301 0279 0521 0541
NEV/ YORY 04231 0401 0450 A3 0393 0360 2582 0599
NURTH CARULINA 0294 0270 0323 030¢ 0342 2319 ../547 0565
NORTH DAKOTA 061 0560 0294 0279 0330 0305 0636 3656
OHIO 0429 0390 0353 0334 0343 0321 .0588 0608
OKLAUOMA 036! 0338 0274 0353 0335 03 .05%0 0575
OREGUN 0282 0261 3330 0319 0303 0282 0552 0560
PENNSYLVANIA a97 0462 0441 n416 0364 0342 0595 0615
RMOOE ISLAND 0347 031 0482 0458 0410 .03 - 0615 0636
SQUTH CAROLINA 0331 0307 0305 0287 .0330 0t 0783 0601
SQUTH DAKOTA 0311 0286 0295 027" 0331 63 4 0519 0535
TFNNESSEE 0262 0242 0323 03 0259 0230 0582 0598
TEXAS 0298 0275 0398 £375 .0300 0280 0556 0573
UTAH 0223 0203 o211 0225 0258 G239 056% 0586
VERMONT 0308 0296 0437 0 0349 9325 0578 0598
VIRGINIA 0309 0287 0791 2275 0289 0268 0569 0589
WASHINGTON 031l 0789 +.350 0335 0266 0247 0554 0574
WEST VIRGINIA 0460 0426 €328 0308 015 03e7 0566 0584
WISCONSIN . 0503 0468 0434 0409 0349 032¢ 585 0604
WYOMING 0294 02n 0236 .0234 0270 0249 497 0516
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RADIOLQGIC
CLINICAL . PRACTICAL
STATE THERAPISTS ool Teen. TECHNOL. NORSES.
TECH.

1970 | 1985 1970 1985 1970 1985 1970 1986
ALABAMA 0420 0433 0483 0493 0463 0469 0550 0560
ALASKA 0322 0338 0484 0493 0478 0483 0630 0666
ARtZONA 0398 0202 0483 0494 0438 0451 .0618 .0640
ARKANSAS . 0466 0485 0476 0489 .0530 0548 618 .0640
CALIFORNIA 0435 0444 5400 0420 0467 0474 059 0575
COLORADO 047 0470 0513 0529 0700 ons 0628 0641
CONNECTICUT 0464 0472 0580 0596 .0754 0772 .0710 0736
DELAWARE 0362 an 0680 0700 0668 .068% 0662 0676
DISTRICY OF COLUMBIA 0380 03z 0474 .0484 0491 0503 .0453 0467
FLORIDA 0448 0453 0467 0476 0575 0587 0605 0619
GEORGIA 0484 0489 0499 51 0563 .0576 0573 0590
HAWAL 0334 0343 0429 Ja41 osn 0524 0514 052€ -
IDAKHC 044] .0450 0564 0574 0702 0717 05056 0524
LLINOS 0508 .0518 0562 0575 0504 0513 0620 0645
INDIA, A 0527 0536 0585 0600 0672 0686 0644 0662
10¥A 0449 0459 0573 0587 0678 0689 0127 0741
" A,AN 0491 0490 0517 0533 0586 0598 0701 0714
[N SETI 0424 0430 0464 0476 €593 0603 0617 0638
LOUISIALA 0465 (5] 0461 N 0150 0364 0552 0566
ARG 0419 0424 0547 0563 0042 0655 0643 0659
ATAR Y LANTS 0472 0483 0459 0470 Obb? 0671 0542 0557
VASS.G HLGE T 0522 0520 0597 0612 0682 0696 0685 0690
MICHIGAN 0490 osn 0488 9503 0532 .0541 0562 0575
MINAESOTA 0484 0496 0570 0595 0706 0720 0754 0775
MISSISSP 0484 0488 0465 0473 0435 0443 0588 0606
WIS HY 0595 0607 0507 0520 0490 0507 0632 0646
MONT AT 0593 0605 0475 491 0632 0547 0640 0664
NEBRAGKA 0444 045] 0653 0564 0600 [F 23] 0790 0803
NELATA 0260 0268 0506 0518 0427 0435 0699 0610
NP PSR 0580 0595 0452 0461 0709 on? 0750 0750
NEV L isly 0486 0492 0582 0575 060U 0623 0673 .0687
NEWOAY X O 0441 0461 J:15 0422 0291 0298 0835 0555
NEW YURY 0479 0486 0483 0495 0428 0432 0654 0668
NORTHGA LA 0478 0485 0553 0568 ¥660 0683 0623 0836
NOHTH Cara1a 0491 0497 0585 0603 0523 0533 0908 0932
VMIL 0480 0501 0575 0591 2703 0716 |- 0644 0850
ORLAHONV A 0438 0446 v kek) 0444 ¢RI 0423 0575 0592
GREGUN 10337 0344 0453 0466 0528 0545 0684 0702
PENNSYLVARNIA 0444 0451 0638 0654 0667 .0681 0665 0681
AMOUE (SLAND 0550 0574 05713 © 0586 0739 0782 0651 0667
SOUTH CAHOLINA .0491 0493 0575 .0587 0682 0690 0582 0813
SOUTH DAROTA 0531 0539 0486 0497 0730 0747 0782 0794
TENRESSE § 0375 0382 0516 0529 0450 0458 0566 0585
Tt XAS 0492 0502 0444 0454 0484 0494 0619 0634
UTam 0361 €388 0439 0452 0550 0582 0618 0837
VERVMONT 0519 0536 0690 0722 0658 0872 0817 0835
VIRGINIA 0498 0500 0547 .0559 0N 0590 0631 .0648
NASHINGTON .0434 0443 0476 0489 0479 0491 067 0633
WEST VIRGINIA 0405 0400 0851 0667 0875 0688 0616 0826
WISCONSIN .050C 0519 0579 0546 0619 0634 0736 0757
WYOMING 0268 02715 0357 RaWt." 0488 0482 070 0723

—— el —

aThe BLS separation rates for 1970 and 1975 by state covered over 400 occupations. There
ars many other health care related occupations, such as: distitians; optometrists; Eoc’.mrtala;
other medical and health technologists; dental hygienists; health record te~-.i0logiats,
techniclans; therapy assistants; other health technologists, tachniclans; psychologists: heaith
spaciaities teachers, heaith administrators; dental laboratory techniclans; opticians: dental
assistants; health aldes, except nursing; health trainees; Ia?' midwlves; nurses aides, orderlies;
etc. Each BLS reglonal office possesses two sets of unpublished computargrlntouts on [abor
force separation rates for men and women by occupation and by state, 1970 and 1985. For
information and assistence regarding such data, write to Commissioner of Labor Statistics,
u.s. gopu;mont of Labor. Bureau of Labor Statistics, 411 G Streset, N.W., Washington, D.C.
20212.

Source: U.S. Department of Labor, Bureau of Labor Statistics, Tomorrow's Manpower Needs,

Supplement No. 4, Estimating Occupational Separations From the Labor Fo:ce for States,

g:ooarod by Michael P. McEiroy and Joseph S. Canglalosi (Washington, D.C.: U.S, Government
inting Office, 1974).
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Tabie B-27. US. Labor Force Separation Rates for
Men a:id Women by Selected Health Care
Occupations, 1970 and 1985

e et 11 vttt s o iy

_ 1970 B N 1985

Occupation Men Women { Tota Mun ' W Women Total
Bontets # Y 0645 0375 0336 0630 0348
Dietitng ot 0595 0563 0192 0614 0570
Optometsts 0317 0622 0329 0291 0623 0304
Phartiaes 0348 0622 031 0322 003 0359
Physieaans, M .

‘.)‘,V:“‘”:',‘W ’ 0309 0532 01y 0284 0542 1308
Reqntered) nure 0185 0584 0574 0168 0604 0592
Thetpste 0N 0674 0472 01 0695 481
Clmgal Lty 1eghnol

ee g 0088 0679 0313 0076 0701 0526
DLl gy 0299 0722 0694 0237 o 0716
Radwloge technnt

techmeian 0103 0 0561 0090 0790 0572
Dentar taboratory

e o 0204 Tt 0305 0185 0667 029
Proc: .l nurses . 02 0643 0628 0192 0660 0644
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