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ABSTRACT

v

The main objective of this thesis is to present
concepts and knowledge involved 1n manpower plan-
ing, health manpower planning, hospital manpower
planning, and the development of manpower and staf-
fing guidelines in hospitals. Along with this ob-
jective, 1t was felt necessary that this thesis
offer a good review of approaches or techniques used
in manpower planning, health manpower planning, and
the development of manpower and staffing guidelines
in hospitals. It was also felt that to receive the
proper attention, a list of criteria or functions that
are necessary to develop such guidelines be gilven.
All of the foregoing was accdmplished through a re-
view of the literature and case studies which the
author has found helpful. It is the main conclusion
of this thesis that both manpower and health manpower
planning have received wide respect and recognition.
Hospital manpower planning for the development of
staffing guidelines in hospitals has not been so fort-
unate. This type of planning is still in the embryo
or infancy stage. Although it has not received the
attention as manpower or health manpower planning,
recognition for the importance of developing staffing

guidelines is growing rapidly.
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CHAPTER T

Manpower Planning



During the past several years there has been an
increase in demand in the use of hospital services.
This increase has brought about and produced various
changes in the use of manpower and staffing guide-
lines within hospitals. The kind of care which 1s re-
guired and demanded from such services as nursing,
dietary, radiology, laboratory, medical records, and
operating rooms has changed drastically over the past
ten to twenty years. These changes have affected
both the nature of the work required and the staff
to meet the demands. Other hospital departments in-
clude the business office, housekeeping, laundry, and
maintenance. Virtually every hospital department and
services has undergone changes in the development of
manpower and staffing gulidelines.

The objective of this thesis is to present con-
cepts and knowledge involved in manpower planning and
the development of staffing guildelines for major hos-—
pital departments. Along with the first objective, a
second one is to establish a list of criteria used in
developing such guidelines. Both objectives will be
covered through a review of the literature and case
studies which the author has found helpful.

To set the stage and assist the reader, an analy-

sis on the concept of manpower planning in general will



be given. Manpower planning will be defined along
with other manpower terms. A description of methods
used in forecasting manpower requirements will be
presented along with the strength and weakness of
- each method. The need for manpower planning in hos-
pitals will be developed and the chapter will end with
a discussion on the remaining contents of the thesis.
"Manpower planning, strictly defined, is the act-
ivity of management which is aimed at coordinating the
requirements for, and the availability of . different
types of employee. Usually this involves ensuring
that the firm has enough of the right kind of labour
at such times as it is needed. It may also involve
adjusting the requirements to the available supply."l
"Manpower planning is.an imprecise art, based on
shifting bases. Successful results depend heavily on
appreciation of the factors at work and sensitive eval-

uwation of the data."?

"Manpower planning is an inter-disciplinary act-

ivity....The range of specialisms which can be brought
to bear on manpower problems extends from the statist-
1cdl and mathematical studies,..... to the sociological

contributions...no particular discigline can claim a
monopoly of interest in the field."

"...the use of the term 'manpower planning' which
has been gaining currency in recent years may legiti-
mately give rise to several questions. It may well be
asked in the first place what meaning can be attached
to a term which embraces activities so diverse as math-

lAngela Bowey, A Guide to Manpower Planning (London,The
MacMillan Press Ltd., 1974, p.1l.

2Thomas D. Larson, Organizétion and Manpower Planning
(London, Business Publications Ltd., 1966), p. 111.

3"Aspects of Manpower Planning": A volume of papers pub-
lished by the Manpower Society, edited by D. J.
Bartholomew and B.R. Morris (London,The English Univ-
ersity Press Ltd., 1971), p. ix.



ematical work on stochastic models, the ergonomics
of job design, the sociology ofwmanagement develop-
ment, and the more prosaic but no less difficult
problems of an industrial personnel department. It
is, in fact, difficult to draw up a precise defin-
ition of manpower planning which is broad enough to
cover all these types of activity, but not too broad
as to become almost meaningless and, in this, as 1in
many other fields, the ﬁearch for a precise defini-
tion may be misguided."

‘Reviewing the foregoing definitions, one can
readily see manpower planning takes in several dimen-
sions. Impreciseness, inter-disciplinary activities,
and supply-demand concepts all relate to defining
manpower planning. It requires skill, experience,
and sound judgment. The basic underlying concept
is to#see that there are the right types and amounts
of human resources to meet the everyday and ever
changing demands. Manpower planning 1s a broad
and diverse term which embraces a wide spectrum of
activities. The following definition of "manpower"
will further show its extending components.

"The word 'manpower' itself connotes many dimen-
sions of human resource development. Both asaa term
of art and as an area of public policy, manpower in-
corporates a host of economic and soclal consider-
ations as these relate toppeople's entry into and
progression within the world of work: education and
training, health and nutrition, Jjob discrimination,
management of the national economy, operation of
employing institutions, worker productivity, labor
mobility and migration, workplace standards and

regulation, wage determination_and collective bar-
gaining, and income security."d

8Tbid., p. 1.

5A. Johnson, Knowledge and Policy in Manpower: A
Study of the Manpower Research and Development Pro-
gram in the Department of Labor, (National Academy
of Sciences, Washington, D.C., 1975) p. 1.




Manpower planning is based on systematic at-
tempts to anticipate requirements for personnel with
particular skills, qualifications, and aptitudes.
This is done in short (0-2 years), intermediate (2-
5 years), or long range (beyond 5 years) forecasting
periods. Most commonly this is done for periods
up to five years in the future. Short and inter-
mediate-range manpower forecasts of occupational re-
gquirements may be quite accurate for detailed occu-
pational groups. Even with this there is a signif-
icant trade-off between the exactness of the forecast
and the number of occupational details provided.

The longer the forecast period, the more critical
this trade-off becomes. Long-range forecasting be-
comes more difficult as decislions are made on vague
or uncertain future conditions. This can often be a
highly judgmental process and one that is based on
special research and skills. Gordon McBeath, a
British consultant and writer states:

"In my experience it is possible to forecast
future staff requirements in detail for about a year
ahead with a reasonably high degree of accuracy;
beyond this, the accuracy level tends to fall away
rather sharply, even in those companies which use

reasonably sophisticated organization and manpower-
planning techniques."

6Thomas D. Larson, Organization and Manpower Plan-
ning (London, Business Publications Limited, 1966),

p. 103.




The forecast of occupational requirements is
generally the first step in the manpower planning
process. Burack and Walker express: "Forecast-
ing of manpower demand and available supply consti-
tﬁtes the first step toward effective planning and
programming of manpower resources."! This involves
a definition of the basic elements in manpower plan-
ning: defining the forecasting needs of the organ-
ization and manpower supply that will be avallable
within the organization at various times. The second
step in manpower planning is where management uses
these forecasts to establish a set of manpower pol-
icies or goals which correspond to the goals of the
organization. The third step in the manpower plan-
ning is a design and implementation of the programs
and activities used for recruiting new employees.
These programs include various means of training and
developing personnel already employed either to im-
prove their performances or provide for advancement.
The programs also include provisions for replace-
ment of highly qualified or key personnel.

Manpower planning produces an allocation of the
various skill requirements over different periods of

time. This is done in both the forecasting and

TElmer H. Burack and James W. Walker, ManpowerPlan-
ning and Programming (Boston, Allyn and Bacon, Inc.
1972), p.89.




policy stages of organizations. Manpower planning
then involves the installation of the above programs
to insure that these requirements are met. The in-
herent distinction between this and past practice

is that it replaces intuitive or haphazard proce-
dures with a structured and methodical approach that
may be repeated and that may be improved when new
and additional information becomes available. Meyer
has clearly pointed this out:

"In summary, companies are replacing intuition
and the haphazard approach to manpower planning and
development with highly systematic and carefully
planned programs to meet anticipated needs. Com~-
panies that continue to depend upon the intuitive
approach or upon change alone for the development
of their people are going to lose out in the comp-
etition to thelr more progregsive competitors who
are using systemic methods."

In the post-war period, businesses have devoted
increasingly large amounts of time and talent to tech-
nical and financial planning processes. This has in-
cluded much work on the size, direction and timing
of investments, location of plants, analysis of
sources and types of finance, diversification of
sources of supply of raw materials, and product de-
velopment and marketing. It has been observed, how-

ever, that although expenditures on renumeration of

labour and management manpower account for very

8"New Directions for Managerial Manpower Planning",
in Issues and Problems in Managerial Manpower Planning,
edited by Lois Crooks(Princeton,New Jersey, Education-
al Testing Service, 1967), p. 117.




large proportions of the total budgets of almost all
organizations, resources allocated by businesses to
the provision of planning for manpower needs have
generally been modest.

The absence of manpower planning is entirely
reasonable in loose labour markets when there are ex-
cess supplies of unemployed and skilled beople avail-
able to the firm on demand. If these excesses are
expected to persist then there is no need for man-
agers to make special plans to supply their firms
with qualified personnel. However, such chronic ex-
cesses of skilled people are not generally exper-
ienced in the labour market. In advanced economies,
technological change has created an ever increasing
requirement for highly skilled managerial and tech-
nical talent. As it becomes more costly to obtailn
and maintain such people and more costly still to
forego opportunities in their absence, it becomes in-
creasingly important for firms to have a good idea of
when and where they are going to need particular
skills and how to go about getting them. There are
two factors that must be considered:

1) Generally, the greater the required skill
level, the longer the lead time required to
train péople for the jobs;

2) As‘business organizations increase in size
and complexity, the task of matching people's

skills, aspirations and interests to the jobs



available becomes more difficult.

To some extent, manpower planning must continue
to beaa Jjudgmental process. There 1s a real danger
in becoming too mechanistic in the planning proc-
ess. What are required are balanced decisions made
on the basis of structured exercises which reflect
an awareness of both the present deployment of per-
sonnel, as well as a forecast of how the deployment
will change in the future. To the extent that the
overall plan functions properly it becomes a self-
fulfilling process.

The forecasts create a future scenario and the
programs to recruit and develop skills attempt to
make the forecast come true. If the goals of the
firm are realistic (these goals are still substan-
tially the result of the judgment of senior man-
agement) and the operational phase of the plan
works adegquately, then the appropriate balance be-
tween judgment and structure has been achieved.

In thepprivate sector the demand for workers is
a derived demand. That is, the demand for labor is
the result of the demand for the goods and services
produced by the efforts of labor. For this reason,
the first step in the manpower planning process -
the forecast skill requirements - is almost invariably
preceded by a forecast of the demand er the products
currently produced by the business and the demand for

other product lines into which the firm plans to



move during the forecast period. Skill requirements
may then be forecast by using technical information
on the anticipated occupational mix and output per
man at the output levels expected in the forecast
period.

Product and skill demand forecasts are obtained
from mathematical models of varying degrees of sophi-
stication. It should be mentioned that it is quite
possible to produce a model which is too sophisti-
cated requiring detailed and expensive data which
cost more.to generate than they are worth in terms
of performance of the plan.

Once a forecasting model is specified, the re-
sults obtained from it must be presented to senior_
management. This information can then be combined
with other research (financial, marketing, etc.) so
that realistic corporate goals may be established.
Then programs to attain these goals must be designed
and put into place. These include systems to gather
and assess information in both the external and in-
ternal labor markets. Information on the labor
market outside the firm 1s necessary to organize
effective recruitment programs. Information on the
labor market inside the firm 1s required to monitor
employees' performance and to assess their potential
for promotion.

When all of these elements of the manpower plan
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are operational, some degree of monitoring and
evaluation are necessary to measure performance in
the various elements, identifying both the strengths
and weaknesses of the plan, and why they develop.
Monitoring and evaluation constitute a feedback col-
lecting process which enables revision and improve-
ments of the original plan as well as allowing an
accumulation of experience so that subsequent plans
may profit from past successes and mistakes.

Unlike their counterparts in the private sec-
tor, manpower planners in the public sector are not
concerned entirely with the derived demand for labour.
They have the added responsibility of identifying
groups which are unable to obtain stable employment
in the private sector and of providing a range of
manpower support programs for them. These support
programs must include the best possible mix of train-
ing, placement and job creation activities.

It is in the Job creation activities that the
interests of government manpower planners are most
substantially in divergence from the interests of
planners in the private sector. For government plan-
ners job creation presumes that the work, and not
the product, i1s the main objective. Placement and
training programs are designed to integrate disad-
vantaged peocople into the private sector so that they
can compete more successfully. Job creation may do

this indirectly by allowing people to gain work
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experience and adapt to the responsibilities of
holding a steady job, but the products of this form
of employment are not necessarily ones that people
would choose to buy either in private markets or
with their tax dollars. Job creation is primarily
employment for the sake of employment.

For government agencies, the manpower program
planning process can be outlined in a list of speci-
fic areas of concern. These areas are:

1) identification of those currently in need

of manpower services;

2) definitation of the kind of help the disad-
vantaged groups identified require;

3) forecasts of future labour market condi-
tions on a regional basis to allocate bud-
gets appropriately;

4) location of accessible jobs existing in
local labour markets and forecasts of
future areas of employment growth;

5) provision of various forms of skill devel-
opment opportunities to facilitate place-
ment function in the future;

6) provision of information to individuals to
facilitate the Job search process and to
improve vocational choices;

7) provision of a job creation mechanism where
the interation between training, placement

and the private sector is considered to be
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inadequate;

8) determination of the appropriate resource
mix to be expended on the activities listed
above.

Like corporate planning, government programs can-—
not be allowed to become too mechanistic. Statistics
and models are useful for providing an understanding
of the problems to be addressed and the way in which
these problems can be expected to develop in the fu-
ture. However, effective planning must include an
awareness of the leeway that exists in allocating
resources among geographic areas and among alterna-
tive activities, and must also include knowledge of
the available alternatives as well as a sense of the
impact of the various choices on the problems identi-
fied.

Manpower planners require a clear but not too
detailed picture of current and future demand for
and supply of labour and of the elements affecting
them. Planners in the private sector require fore-
casts of the demand for their products to obtain
such a plcture and a knowledge of the relationship
between output levels and skill requirements. Gov-
ernment planners dealing with aggregate employment
and unemployment in a region will want general in-
formation on economic performance and specific in-
formation on occupations or groups where there are

particularly severe unemployment problems. This



13

specific information includes detail on any peculiar-
ities of particular occupations such as seasonality,
institutional factors (unions, or one of the two
dominant employers) as well as information on the
characteristics of the people affected.

Manpower planning is a relatively new endeavor
and must not be allowed to become too mechanical.

The issues dealt with by manpower planners are ex-
tremely complex. Included are economic, social, poli-
tical and personal forces which are difficult to fore-
cast andavirtually impossible to control. Decisions
should be taken on the basis of a replicable frame-
work but must include sufficient flexibilility to allow
for the unforeseen. Departures from the models will
be frequent, but there must be a baslic process from
which to start and to which to return.?

This chapter will now focus on some of the pro-
cesses from which to start and which to return. Dif-
ferent methods and techniques used in manpower plan-
ning will be presented. The strength and weakness of

each method will also be given.

9 Reproduced with permission: This was a report pre-
pared as a reference to managers and counselors on
the subject of Manpower Planning. The report was writ-
ten by the Department of Manpower and Immigration,
Regional Economic Services Branch,Pacific Region.
Sources: BURACK, Elmer H. and WALKER, James W.,Man-
power Planning and Programming (Boston: Allyn and
Bacon Inc.,1972); KEYS, B.A. and WRIGHT, H. H.,
Manpower Planning in Industry,(Ottawa: Queen's Print-
er,1966); MANGUM,Garth and SNEDEKER,David, Manpower
Planning for Local Labour Markets,(Salt Lake City:
Olympus Publishing Company, 1974).
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-Methods Used in Forecasting Manpower Requirements

There is no single universally accepted method

for projecting manpower supplies and requirements.
"Forecasts may be calculated in a wide

variety of ways, ranging in complexity from

simply linear extrapolation of past trends

to complex econometric models. Each tech-

nique has its own special properties of de-

tail, conditional restraints, and applicabil-

ity to reality."lo
Many approaches or techniques’ used in forecasting
may over-lap and have various points in common. At
times the manpower planner may not find a method to
suit his forecasting needs. He may be forced to 1look
at a number of methods and extrapolate those points
he feels are necessary to make a more accurate man-
power forecast. The best approach is often derived
from a borrowing of several techniques and incor-
porating these into one's own method of manpowér
forecasting.

Following is a brief description of varioustech-
niques or methods of forecasting used in manpower plan-
ning. These include econometric methods, productiv-
ity methods, and survey methods. A final discussion
will be on trend projection methods which take in

freehand extrapolation, semi-average, and regression

analysis.

10Herman Stekler, Economic Forecasting (New York:
Praeger, 1970), pp. 3-15, 92-102.
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Econometric Methods

"The econometric method of manpower fore-
casting is a technique for deriving occupa-
tional labour requirements from estimated
levels of final demand for goods and services
in the economy in some future year. The
novelty of the method is 1ts use of the con-
ventional input-output analysis as an analyt-
ical tool for forecasting manpower requirements."11
There are four basic steps in comprising this
method. The first step is construction of an input-
output table showing the flows of industry and levels
of final demand. The second step is the recasting of
the input-output table into a matrix. This is done to
show the input ratios or fixed technical coefficlents
of each sector. Step three is the formation of all
(aggregate) manpower requirements from production
levels. The last step is the construction of a sect-
or-by-occupation matrix which demonstrates the dist-
ribution of aggregate manpower requirements into
particular occupations and specific occupational re-
guirements.

Econometric methods have the advantage of pro-
ducing refined and instrumental forecasts of manpower
requirements by individual occupations. A strong

point in its favor 1s that it does this within the

framework and relationships of the entire economy.

llOzey Mehmet, Methods of Forecasting Manpower Require-
ments: With Special Reference to the Province of Ontario

(Centre for Industrial Relations, University of Toronto,
1965), p.3.
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In this sense, manpower planning and forecasting be-
come a vital part of a global and over-all economic
policy. This type of method also makes possible the
origin of information about the structure and work-
ing of the economy. It produces important knowledge
about investment, consumption, production levels,
etc..

A major draw-back or weakness of the economic
method in manpower planning is the insufficiency of
truthful data and information. Because 1t requires
several experts and analysts, the econometric method

is both costly and time consuming.

Productivity Methods

The productivity method, forecasts employment for
various target-years by sector and occupation. This
is done concerning both the change in labor product-
ivity and the increase of output.

Determining the output in the target-year for
the entire economy and each sector is the first step
in this method. Output in any target year can gen-
erally be obbéined from an agency that is directly
responsible for such forecasts. The second step is
a derivation of total employment in the target year
and estimation of sectoral manpower requirements on
the basis of estimates of productivity in the most
important sectors. Sources of occupational require-

ments from sectoral totals is step three. The fourth
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step envolves converting rough or crude labouf re-
gquirements into trained manpower and deriving the
educational requirements. Step five is a comparison
of educational requirements with supply. The final
step is a general re-assessment and evaluation of
the first five steps considering anticipated labour
market inequalities.

Productivity methods have the advantage of co-
ordinating manpower forecast with, and integrating
into, the overall economic development plan. Re-
quirements for manpower are worked out on the princi-
pal of prescribed rates of economic growth. Because
of this, requirements are, in effect, signs of the
types of manpower required to meet the growth targets
presumed in the first place. Productivity methods
give a dynamic balance between the education system
and qualified manpower needs.

The weaknesses associated with this method are
the difficulties in determining target year outputs and
deriving occupational requirements from aggregate sect-
oral requirements. A final draw-back of productivity
methods is the difficulty in expressing unvarying re-
lationships between a specific education programme

and specific occupation.

Survey Methods

The survey method makes practical use of manpower

requirements of employers for forecasting manpower



18

demand at a given target year. Surveys, interviews,
or questionnaires may be used among a sample of
organizations or firms in order to predict the employ--
er's future manpower needs.

The first step in this method is to formulate
both an analytically sound and operational defini-
tion of the organizations or firms to be studied.

A definition of the technique or approach to be used
in the selection of sample firms is the next step.
The proportion of total employment of the sample
organization or firm to the total employment in that
industry should be high. The results of the survey
are used in making predictions for future manpower
requirements.

The main advantage to this method is that surveys
and interviews can be made at established or frequent
intervals. This means that manpower requirements
and demand can be kept moderately up to date.

The main problem associated with this method is
that firms included in the sample may not respond to
the survey. They may be unable to estimate their
manpower regquirements or may even wish tb avoid mak-
ing any statements. Another weakness of the survey
method is that almost invariably, errors may occur
in the replies of the survey. This can be due to
interpretations of statements, terms, or questions.

A final problem associéted with this method is accur-

acy of individual employers in foreseeing the effects
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of technological improvements on their firm or organ-

ization.

The Trend Projection Method

The trend projection method is used to project
past trends of aggregate and occupational labour
forces through to the target years. The requirements
are then read off a graph. There are a variety of
variations with this method. They require the avail-
ability of time-series of the total labour ferce by
sectors and occupations. Trend projections are also
done for a resonable number of years. The following
are various methods of trend projections in manpower
forecasting:

"The Freehand Extrapolation Method:

Of the difference variations of the trend
projection method, the freehand extrapolation
method is the simplest one. It consists of
plotting the graph of the labour force series
on a graph-paper and fitting a trend through
1t by means. of a freehand extension of the
graph, such that the trend appears to the eye
to describe the long-term growth of the labour
force. The weakness of this method is that it
requires a high degree of subjective judgment
since the forecaster 1is obliged to guess the
magnitude and character of the future course of
economic events.

"The Semi-average Method:

There is a relatively simple statistical
technique for computing trend lines. The data
are split into two equal groups and the figures
in each half are then averaged. The averages
thus obtained are in turn plotted against the
centre year of the respective group, and a
straight line is drawn through the two points.
Extending this line to the target-year, esti-
mates of the labour force in that year may be
derived. This, as can be observed, 1s but a
mechanical operation and therefore should be
handled with caution.
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"The Regressional Analysis Method:

This method 1s designed to be used in
distributing the aggregate target-year labour
force into sectoral and occupational cate-
gories. That is to say, its use presupposes
the knowledge of total labour £iérce in the
target-year. Usually, this initial operation
is executed by applying participation rates to
projected population figures.

The method is usable only if there is a

high degree of linear correlation between the

aggregate labour force and the specific sect-

oral or occupational subdivision."

The trend projection method is often used only
to derive fairly general or tentative manpower fore-
casts. The major weakness of this method is that
results are determined on past trends that requilre a
- considerable amount of data going back a fair number
of years.

Now that a description of wvarious methods of
forecasting manpower requirements has been given,
this thesis will briefly address the need for manpower
planning in hospitals. Advances in technology, com-
puters, lab analyzers, etc., have all affected staf-
fing patterns in hospitals. Although new and sophist-
icated equipment imply reductions in staff, this 1s not
always the case. Expensive equipment brings with it
personnel for maintenance and day-to-day operations of
such equipment. Accreditation and other professional

bodies contribute to.standards which also change staf-

fing needs. Patients:themselves are demanding more

12Mcbeath, op. cit., pp. 22-23.
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and more services from hospitals. This, too, adds
to the numberous manpower needs hospitals face each
day .

Many new and current hospitals are now under
construction, remodeling, or in the planning stage.
The need for manpower planning in hospitals 1s prev-
alent. Planners must continually strive for methods
and techniques that develop accurate staffing guide-
lines. A knowledge of the previous techniques used
in manpower planning.is not enough. The planner
must also understand methods used in health manpower
planning. Once a knowledge of these two has been
obtained, the road.to hospital manpower planning can
begin to take its course.

Chapter Two will discuss health manpower plan-
ning. Again, different methods, approaches or tech-
niques used in health manpower planning. will be
given. The strength and weakness of each method will
also be presented. Chapter Three will address hospi-
tal manpower planning and the development of staffing
guidelines. The need for this type of planning will
be demonstrated. A general description of major de-
partments will be given along with a list of functions
or criteria to be used in the development of such
guidelines. Chapter Four will include conclusions and
a review of the thesis. The State-of-the-Art and sug-

gestions for future research and study will be given.



22

CHAPTER ITI

Health Manpower'Planning



23

Concepts in Health Manpower Planning

The concept of health manpower generally includes:
the number of individuals available for, or under-
going training in the different health occupations;
the déﬁographic characteristics of these indivi-
duals; their social characteristics in terms of educa-
tion, experience, and values; énd the changes required,
both in numbers and qualifications of personnel, to
provide the health services needed and demanded by a
population. As generally understood, therefore,
health manpéwer includes:

1) Those already working in the field of health

services;

2) Potential health workers, i.e., those who
have the ability to engage in a particular
health occupation but are not at present
doiﬁg soj; and,

3) Prospective manpower, i.e., those who are
at present undergoing education and train-

ing that will permit them to join the health

N

services.1

"Health manpower planning is the process of
estimating the quantity and type of knowledge,
skills, and abilities needed to introduce pre-
determined alterations in the functilioning of a
health system so as to make it more probable
that the desirable changes in the health of a

1 World Health Organization, Technical Report Series
No. U481, The Development of Studies in Health Manpower,
(Geneva, Switzerland: World Health Organization 1971),

pp. 9-10.
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population will be achieved. Such planning
involves specifying who is going to do what,
and also where, when, how and for what patients
or population group, so that knowledge and
skills necessary for adequate performance can
be established and made available according to
a predetermined schedule. This must be a con-
tinuing, not a sporadic process."

Health manpower planning implies the generation
and utilization of various skills. This type of man-
power planning analyzes and projects health needs
along with the population's demands for health serv-
ices. The measurement of present health manpower,
patterns’of utilization and estimation of future
manpower requirements are all considered. Education,
training needs, and the detection of any imbalances
between the estimated requirements and the expected
supply are elemeﬂts crucially involved in the plan-
ning stages.

"Manpower is a major key to meeting our
nation's health problems. There is important
statistical information that can identify,
qualify, and assist in evaluating the status of
their trends in training, employment, utiliza-
tion, and demand for health manpower. Class-
ification by health occupation identifies those
individuals possessing knowledge and skill un-
igque to the health field, the range and divers-
ity of health careers, and the employment of
persons for the progession of health services,
for environmental control and protective serv-
ices, and for teaching, research, and admini-
stration in the health field."3

2Ipid., p.1l.

3Maryland Y. Pennell and David B. Hoover, Health Man-
power Source Book 21 - Allied Health Manpower Supply
and Requirements: 1950-1980 (Washington, D.C.: U.S.
Government Printing Office, 1970), p.l.
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Ideally, health planning should be integrated
into broad socio-economic planning for a nation as a
whole, within the context of activities in sectors
such as agriculture, education and industry. With-
in health planning itself there are a number of sub-
sectors, e.g., manpower planning, planning for fac-
ilities and equipment, and organization planning, all
of which are interdependent. It is not always pos-
sible to draw sharp dividing lines between the sect-
ors of national socio-economic planning; agriculture
and health obviously overlap in the area of nutri-
tion; and education affects the utilization of health
resources. The same 1s true of the subsectors.
Planning for the location of facilities can profound-
ly affect the distribution of manpower and the organ-
ization of services, and vice versa.

Despite the interdependence, planning for educa-
tion 1s no substitute for planning for health, and
facilities planning is no substitute for manpower
planning. The proper relationship of health man-
power planning to overall health planning must be
recognized, as must the relationship of overall
health planning to national soclio-economic planning.

It is rare that sufficlent resources are com=
mitted to allow health planning to advance on all
fronts simultaneously. However, because of extens-
ive interdependence it 1s quite feasible to approach

planning of the health sector with considerable
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breadth--although not comprehensively--through one

of 1ts subsectors. Thus, health manpower planning
may move deeply into questions of financing and organ-
izing health services. Similarly, central problems
of health planning can be approached from the stand-
point of financing or of organization. The subsector
approach is a pracitcal expedient that has been adop-
ted in a number of countries. Manpower has often
been chosen as the prinéipal focal point of such
studies because of the critical importance of man-
power problems in health planning.

There are no precise criteria for determining
what health manpower planning should encompass and
what problems 1t should try to solve. There appears
to be agreement that it should include an examination
of the existing supply of health workers, the sources
of supply, and the prospects for future supply. Be-
yond this, policy questions arise that may or may not
lie within the purview of a manpower study. To be-
gin with, a planner needs to know what the health
problems are in order to set goals and to plan solu-
tions. Although it may be'conceded that planners do
not set goals themselves, but only make recommend-
ations to political authorities, planners still need
some guides to enable them to proceed with their
work. The extent to which manpower planners should

participate in health goal-setting processes would
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appear to be affected by the amount of other plan-
ning machinery that exists.

Similarly, the reorganization.of health serv-
ices involves not only means but also ends, or goals.
It is virtually impossible for manpower planners to
avoid organizational questions. Manpower special-
ists usually delineate two major dimensions to man-
power problems: (a) supply, which concerns the
number of available workers having various kinds
of skills; and (b) organization, which concerns the
distribution of workers, the distribution of tasks
among workers, and their J’Ln‘cer'—_r'e1'at:'Lonsh:'Lps.Ll

Through optimum utilization of available and
the future supply of>manpower we can provide the most
economical mix of profession and auxiliary health
workers. The utilization, delivery, and quality of
health services can be improved by effective and
efficient manpower planning. Proper manpower plan-
ning consists not only of people, but also a know-
ledge of the various jobs and skills they must pos-
sess. Appendix A provides a list of health occupa-
tions which the planner must be familiar with. Ap-
proximately 375 titles are 1istéd. The 1list is re-

stricted to those for which special education or train-

”H. P. Hilleboe, A. Barkhuss and W. C. Thomas, Jr.,
Approaches to National Health Planning (Geneva,
Switzerland: World Health Organization, 1972),

pp. 87-88.
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ing i1s needed to prepare the worker to function

in a health setting. One of the difficulties in
health manpower planning 1s the difficulty that

arises from the long "lead time" required to bring
about changes through some education and training
programs. The education, training and profes-

sional preparation of physicians takes nearly 20 years.

"For a profession such as medicine,
even a ten-year planning period is insuf-

ficient. Decisions made in year one can
begin to affect supply only by year eight
and nine."

Before presenting a detailed description of
methods and technigues used in health manpower plan-
ning, a discussion on the characteristics cof the
demand for health manpower services 1s needed. Two
types of health care demands placed on manpower
services are those which are placed directly on pri-
vate practitioners and their employees, and those
which are placed on health care institutions (e.g.,
hospitals, nursing homes, psychiatric care facili-
ties, etc.) which in turn establish requirements for
health personnel. Both types of demand are usually
preceded by the health consumer decision to seek

some form of health service. Thus, the analysis of

o, L. Hall, Health Manpower in Peru: A Case Study
in Planning, (Baltimore, John Hopkins, 1974), p.7.
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the demand for health manpower services requires an
understanding of the factors which influence the
consumer's health, his behavior, and his consumption
of health manpower services. Factors which influ-
ence the consumer's behavior include an individual's
cultural beliefs, attitudes toward health care,
psychological condition, and perception of illness,

as well as the relative utilit&, cost and quality of
health care which he perceives. Since data describ-
ing these parameters are difficult if not impossible
to obtain, most analyses attempt to describe varia-
tions in health service utilization in terms of socio-
economic, demographic, or other differentiable attri-
butes of the population, as well as changes in epidem-
iological conditions, price, and other health system
parameters. These patterns of health service utili-
zation are then used to describe the influence of
consumer discretionary behavior on the demand for
health services.

For the results of these analyses of health
consumer demands to be useful in health manpower
planning, they must be translated into requirements
for manpower services. The way 1n which these re-
gquirements are met will depend not only on the mag-
nitude and type of services desired, but also on
the staffing patterns and manpower resource levels
as determined by the operational and functional

limitations of health care delivery organizations.
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Variations in type of services offered and the size

of the health service facilities utilized, as well

as differences in the allocation and mix of personnel,
will have a compound effect on health manpower re-
guirements. These health care delivery factors act

as constraints which affect the requirement for man-
power at a given level of utilization. They also shape
and mold the type of care séught by influencing the
prices, accessibility and availability of services
offered. Thus, in order to simplify the discussion

of these highly interrelated anlysis factors, the
description of these areas for analysis is organized
into three categories -- clutural-demographic fact-

ors, econocmic factors, and health care delivery con-

straints.

Cultural and Demographic Factors

The type and magnitude of health care services
demanded are often stratified for analysis in terms
of paremeters such as age, sex, marital status,
family size, education, and residence (urban vs.
rural). For example, the inciden¢e of illness,
morbidity patterns, disease recovery rates, and
mortality rates all vary with age. Females in dif-
ferent age groups require different quantities of
obstetrical service, and men require none. Marital
status and family size reflect the availability of

home recuperative care, and hence can be used to



31

characterize total amounts of service demanded.
Differences in ciltural beliefs and soclal attitudes
toward utilization of health care might be dist-
inguished by an individual's education and/or loca-
tion of residence.

Data describing the above (and other) cultural/
demographic population attributes and health serv-
ices consumption are used as a basis for determin-
ing health service utilization behavior. Predictions
of the relative numbers of persons 1n each popula-
tion category coupled with descriptions of the
health service utilization behavior provide for a
mechanism for estimating future service consump-
tion, and hence requirements. These estimates are,
howver, often constrained by limitations inherent
in the available data. Relationships between different
types of utilization and the desired.set of demograph-
ic factors are difficult, If not impossible, to as-
certain since the cross-sectional and/or longitudinal
utilization data required is often unavailable, in-
complete, or incoﬁsistent. However, these data con-
straints can be overcome under certain circumstances,
either through statistical manipulation or existing
data or extensive data gathering and/or identifica-
tion activities.

Although the analysis of cultural-demographic
factors may increase understanding of health con-

sumer behavior patterns, it offers a few areas where

N
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health agencies can intervene and improve health
service utilization. One such policy action which
could affect utilization is the education of the
consumer, particularly in the area of health or
health-related subject material. Health education,
for example, could change cultural attitudes and
increase public awareness of alternative forms of
treatment and service delivery. Greater understanding
of disease symptoms and treatment of self-limiting
illness could result in earlier detection and hence
treatment of serious illnesses and a reduction in
the utilization of health services for minor ailments.
An educated consumer could possibly differentiate
levels of service quality being offered and select
the type of service most cost/beneficial to him.
Furthermore, a part of this educational activity
could be devoted to dissemination of information

on the availability of free preventive treatments
such as x-rays, pap smears, and vaccinations, as
weil as to inform the public of impending epidemics
(e.g., flu or syphilis) or health hazards (e.g.,
environmental poilution, severe weather, or danger-
ous working conditions). Although there are other
cultural-demographic factors which could be influ-
enced by governmental intervention such as marital
status, family size and residence -- educational in-
formation dissemination programs appear to be the

only actions contemplated in the near future.
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In addition to the aforementioned limitations,
analysis of the influence of cultural-demographic
factors on health service utilization will not re-
veal the effects of economic factors on the demand
for services, nor does it reflect the constraints
placed on the consumer by the health service sys-
tem. The analysis of the effect of these latter
factors on health service demands 1s the topic of

the next two subsections.

Economic Factors

Two economic factors which affect the demand for
health services are the price of services (i.e., the
cost of health care to the consumer) and the income
ability of the consumer to pay for services offered.
The cost of medical care to the consumer consists
of not only the fees charged and/or prices demanded
by physicians and health institutions, but also other
intangible costs such as loss of leisure time, dif-
ficulties in obtaining health care, and other incon-
veniences which confront the health consumer. Since
most of the nonmonetary costs are the result of re-
strictions placed on the consumer by the health de-
livery system, discussion of these costs will be left
toithe subsequent subsection. This will concentrate
on direct and indirect (e.g., loss of income) mone-
tary costs of health care service, and the effects

of these costs on the utilization of health services.
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Prices of health care affect not only an in-
dividual's decision to seek health services, but also
the amount and type of service he uses. For ex-
ample, the price of health services may influence
whether or not a person decides to have elective
surgery to improve a chronic condition, to remain in
a hospital for a longer recuperative period, or to
seek the services of a medical specialist or a gen-
eral practitioner. The outcome of such decisions
may also be influenced by the consumer's ability to
pay, a combination of his income and coinsurance.

Analysis of the effects of these factors on the
utilization of services is necessary to assess the
impact of economic programs almed at decreasing the
cost of health care of reducing health economic 5ar—.
riers. confronting low income groups. The effects of
programs designed to decrease the cost of care. to
selected groups (e.g., Medicare and Medicaid) are
proposed programs almed at ameliorating the total
cost of care on the overall demands for health serv-
lces need to be examined. Significant reductions
in cost of health care to the consumer could increase
the quantity of care demanded which may, in_turn, es-
calate the price of care in the short run. Within
these programs, alternative reimbursement systems
(e.g., prospective'vs. retrospective paymént) should

be examined with respect to their possible moderation
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of escalating health care costs.’

The relationship between income and the consump-
tion of health services should be examined to deter-
miné the effects of this factor on the overall util-
ization of health services. Differenty. income groups
may cdnsume differing quantities and types of health
service. Persons with higher incomes may select
more comprehensive forms of éare (e. g., yearly phy-
sicals and elective surgery), have longer lengths of
stay in health instifutions, utiiize more specialized
services, and pay higher prices for similar services.
Furthermore, the consumer's ability to pay for care
could influence a physlcian's selection of treatment
modality and partially account for the amount and type
of health sérvices utilized.

A third factor which must be specifically taken
into account in analyzing the economics of health care
utilization is health insurance. Health insurance
not only distorts the impact of costs and income fact-
ors on utilization, but also influences the gquanfity
and type of medical care demanded. Insurance pro-
tects the individual consumer from unexpected expenses
by distributing the cost of medical care across the
insured population. By lessening the cost of health
care, patterns of consumption are altered. Indivi-
duals confronted with "bargain'" care are more likely
to increase their demand for care, particularly

those types of care which offer the greatest insurance
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coverage. For example, hospital care may be sought
instead of ambulatory care because of specific insur-
ance provisions. Similarly, there may be increased
demands for specialists vs. general practitioners
since theilr services are more completely insured.
Health insurance programs sponsored by the federal
government (e.g., Medicaid and Medicare) and by other
third party contributions (e.g., company insurance
programs) can be viewed as effectively increasing an
individual's income and selectively changing his
ability to pay for health care services.

The interrelationships between the above fact-
ors -- health service utilization and alternative
economic policies and programs of governmental plan-
ning agencies -- need to be identified to develop,
implement, and assess these alternative courses of
action. The impact of tax incentives directed toward
increasing individual and employer expenditures for
health insurance, federal and state welfare pro-
grams aimed at decreasing the medical costs of in-
creasing the income of the indigent (e.g., Medicaid),
and government-supported health care clinics which
provide low cost or free services (e.g., neighbor-
hood health clinics) additionally should be ad-

dressed in this analysis.

Health Care Delivery Constraints

Tn addition to the economics and cultural-
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demographic factors which influence and charact-
erize an individual's decision to seek health serv-
ices, external health care delivery constraints
may limit and meld the choice of alternatives
available to the health consumer. The aecessib-
ility of different services may not only influence
the:type of care sought, but also contribute to
the decision to seek care. The disutility asso-
ciated with consumption of services which require
encumbering appointment procedures, long travel or
waiting times, or other similar inconvehiences, may
significantly influence a consumer's deciéion pro-
cess. Similarly, the relative accessibility of al-
ternative health delivery fprms may affect the type
of care utilized.

Alternative modes of health care delivery such
as prepaid vs. fee=for-service care; group vs.
solo practice; and preventive vs. episodic medical
care, affect the manner in which these serviceg are
utilized and hence influence the manpower service
requlrements for patieht care. For example, group
practices may place greater dependence on auxiliary
personnel to provide continuity of care for chronic
illnesses than would a solo practitionér; or pre-
ventive medical serviceé may require fewer inpatient
services (i.e., shorter lengths of stay, fewer admis-
Sions, or both) and more outpatient visits than its

episodic counterparts; or prepaid patients may demand
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more services than fee-for-service patients.
Inherent in the health care delivery system
are a complex set of procedures which further con-
strain the action space of the health service con-
sumer. Foremost among these is the restriction
that all but the most simple of medical care serv-
ices requires some interaction with a physician.
As a consequence, the physician,acts, in part, as a
buyer of health services for the consumer. The
patient-physicilan relationship results in the phys-
ician rather than the consumer placing- demands for
many kinds of health services. Physicians not only
select the method and location of treatment, but
also as acconsequence of these decisions, determine
the overall magnitude and type of health sérvice re-
quired for each illness episode. Factors whcih in-
fluence the physician's decision process include:
training and specialized orientation (e.g., a surgeon
may treat specific health problems in a different
manner than-an internist or a general practitioner);
special institutional agreements and arrangements
(e.g., hospital appointments, clinical testing and
laboratory arrangements, etc.); patients' interest
(i.e., cost and quality of alternative treatment
modalities); and the physician's personal benefits
(e.g., income, leisure time, utility, etc.). The

physician's decision space is also constrained by
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the limits of preferred medical practice and pro-
fessional or organizational sanctions which pre-
clude certain actions, such as prolonging a pa-
tient's hospital stay or admitting patients to a
hospital unnecessarily. Other procedural con-
straints which are outside the spectrum of physi-
cian control are those principally imposed by
facility and personnel limitations (e.g., number
of beds, type of laboratory facilities, size of
hospital staff, etc.).

In addition, the decrease in the relative
numﬁer of physicians offering what is currently
referred to as primary health care (i.e., general
or family practice) may result in increased diffi-
culty in obtaining this type of care and subse-
quently cause inappropriate utilization of medical
specialists for self-limiting or non-specific ill-
nesses. This increasing utilization of specialists
for initial treatment requires greater consumer
medical knowledge (i.e., health education) to select
the correct medical discipline and is subject to
greater misuse of health manpower talent and a re-
sulting increase in total demand for manpower serv-

6

ices.

6U.S. Department of Health, Education and Welfare,
Bureau of Health Resources Development, An Analysis
of Health Manpower Models: Volume 1, DHEW Publication
No. (HRA) 75-19, 1970, pp. 11-20.
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How does one select the proper number.or
statistic to meet the demands for health manpower?
This section of the thesis will provide a descrip-
tion of wvarious such methods used in health man-
pewer plannihgg- Along with the description, strength,
weaknesses, and gquestions posed by each method will
be given. A comparison of the different methods
will also be given showing the advantages and dis-
advantagés of each approach. Before discussing the
various methods or techniques, it is well to remem-
ber that just as in manpower planning, each method
in health manpower planning also has 1ts own special
properties and merits. Again, the best method may
be derived from a borrowing of different approaches
and blending them into one.

"...no single method of measuring re-
guirements has proven entirely satisfactory
or universally applicable, and no simple
guidelines or concensus exist about the
most appropriate methodology. The lack
of agreement reflects the general lack
of knowledge about the forces influencing
the demand for health care, about the con-
version of that demand into manpower re-
gquirements, and about the supply responses
to changing circumstances. It also re-
flects differing opinions about concepts
and definitions. Even when there 1s agree-
ment on factors that must be measured,
there is a gap in our knowledge of how best
to proceed. For example, we know that "head
counts" by discrete occupations are mislead-
ing; that the health professions function
in a complex web of complementarity and sub-
stitutability. There 1s also no accepted
method for measuring the output of health
workers, or even agreement on the output to
be measured -- visits, hours, expenditures,
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income, etc. In other words, there are

inadequate input and output measures to

translate in an accurate way the manpower

demand and supply into the demand and

supply of services and vice versa."7

As discussed earlier, manpower. planning is a
process whereby goals, objectives, priorities, and
activities for health manpower development are
determined in a systematic fashion, in order to
ensure that health manpower resources, both cur-
rent and future, are adequate to meet the require—
ments for the-delivery of health services to a pop-
ulation.B

In short, one major .concern of health planners
is to ensure the proper "manning" of the health |
care delivery system. They must see to it that
the right number. and types of health manpoWer are
available when and where they are needed. They
must plan for the human resources to meet the re-
quirements—--which include timeliness and accept-
able cost--generated by the decisions of health
care providers to deliver health services to a de-
fined. population group.

To -accomplish these goals, health planners must

gather two kinds of information. The first concerns

Ty.s. Department of Health, Education and Welfare,
Bureau of Health Manpower, Review of Héalth Manpower
Population Requilrements Standards, DHEW Publicatilon
No. (HRS) 77-22, 1976, p.1l.

8U.S. Department of Health, Education and Welfare,
Health,Manpower Planning Process, H.E.W. Document
No. H.R.A. 76-14013, p.3.
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the existing stock of manpoWer in terms of their
number and type. The second kind of information
concerns present or projected requirements for
health manpower. Complicating the planner's job
is the fact that planning is, generally speaking, a
future-oriented activity. Thus, care must be taken
to account for the inévitable time lag between plan-
ning and implementation. There are many gquestions
which the health planner must consider in this con-
nection. For example, how long does it take to
educate a health professional? What are the likely
changes in utilization or productivity standards
that will result from pending or anticipated legis-
lation? What are the potential demographic changes
within the planning area or popuiation that will
affect requirements for a balance between the re-
sources available and the resources required?9
Alternative methodologies for estimating re-
quirements are available to the local planner, but
no one method is universally applicable and error
free.  Experience has shown. that different methods
produce different.estimates. A 1970 investigation
of six earlier projections of 1975 physician re-
guirements based on different methodologies found

the estimates vary significantly, ranging from

9Tbid., p.4.
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305,000 to 425,000 and that the findings led to
opposing conclusions concerning the adequacy of the
projected supply of physicians.lo

Different methodological approaches discussed
in this thesis will include the manpower popula-
tion ratio approach, the service targets approach,
the health need approach and the economic (effect-
ive) demand approach. These four approaches to
estimating manpower requirements are the most com-
monly used in health manpower studiles. Two other
methods that can‘eiﬁher be integrated with the
other approaches or used by themselves will also
be discussed. These are the functional analysis
approach and the use of models approach. The lat-
ter two techniques have been used in numerous
studiés of specific health occupations or communi-
ties, but have not as yet been widely used on a

national scale.

MANPOWER/POPULATION RATIO APPROACH

This is the most popular and widely used ap-
proach for determining health manpower requirements.
This method is used to characterize current man-

power situations and to assess the adequacy of the

1OHansen, Lee W., "An Appraisal of Physician Man-
power Projections," Inguiry, March 1970.
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present supply of health manpower. The method is
also used to study the geographic distribution of
health workers and to determine the number of pers-
onnel that will be réquired to provide the community -
with health services in the future.

The basic idea of the manpower/population
ratio approach is that population size is the main
determinant of manpower requirements. Area pop-
ulation statistics and the desired ratio of health
manpower to population are the two elements essen-
tial to apply this method. A ratio of the number
of health manpower to the total population served
is selected. The simplest method of estimating
and forecasting manpower requirements is to cal-
culate the actual ratio of manpower to populatlon
and then compute the manpower required to meet this
standard. for another population. In the formula
to calculate manpower requirements, the ratio is

applied to the target year population.

Manpower . _ Estimated manpower
Population % target population = requirements

The numerator in the ratio, manpower, may refer
to discrete occupations (e.g., radiological tech-
nologist) or to generic categories (e.g., allied
health occupations). The term may be limited to
health personnel providing service in a particular
setting (e.g., nursing homes) or to a particular

type of care (e.g., peddtric), or it may be all-
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inclusive encompassing the totality of workers in
the health industry.

The denominator of the ratio, population, may
be defined in different terms depending upon the
planner's concerns: total community population, if
the problem deals with environmental health; cit-
izens 60 years of age and older, if the concern is
to staff nursing homes and treat chronic illness;
the residents of a geographically defined service
area, if the issue 1is adequate ambulatory care.ll
The ratio of one area can be used for another point
in time, or a comparison can be made across both
time and space. Also, other types of population
standards can be employed, such as providers per
population from a typical HMO. Similarly, visits
or some other measure can also be related to popu-
lation.l2.

If the target ratio 1s selected correctly, the
amount of services supplied will be adequate when

the actual ratio 1s equal to the target ratio. If

11y.s. Department of Health, Education and Welfare,
Bureau of Héealth  -Planning and Resource Development,
Methodological Approaches for Determining Health
Manpower Supply and Requirements: Volume 1 Analyti-
cal Perspective, DHEW Publication No. (HRA) 76-14511,
1976, p. 33.

12y, g, Department of Health, Education and Welfare,
Bureau of Health Manpower, Estimating Manpower Re-

gquirements: A Background Paper, Report No. 76-11h,

Washington, D.C.: U. S. Government Printing Office,
1977, pp. 12-13.
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the ratio is not based on conditions in.the country
or area concerned, but i1s simply taken over from
another country at a more advanced stage of develop-
ment or from a more favored region within the same
country, it is not clear how its adequacy can be
established. It must also be borne in mind that,
because of dramatic technological changed that are
taking place, the validity of any particular ratio
is of limited duration.l3

STRENGTHS AND WEAKNESSES OF THE MANPOWER/POPULATION
APPROACH

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

The weaknesses of the method are serious and may

be overriding. Inevitable changes in the future in-

13worild Health Organization,Technical Report Series
No. U481, The Development of Studies in Health Man-
power (Geneva, Switzerland: World Health Organiza-
tion 1971), pp. 12-13.
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volving socioeconomic conditions, technological and
biomedical advances im health care and the configu-
ration of the delivery system are ignored, although
they affect 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 perilous. for long-term projections.
It has been pbinted 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."lu
Furthermore, it is untenable to assume that a fixed
relationship of manpower to population 1s appropriate
for any length of time other than the immediate.

But even if the assumption about a fixed ratio of
manpower to population is relaxed and changes in the
standard ratio are allowed during the projection
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

1MU.S. Department of Health, Education and Welfare,
Bureau of Health Resources and Development, The
‘Delineation of Economic and Health Service Areas
and the Location of Health Manpower Education Pro-
grams, Washington, D.C.: U. S. Government Printing
Office, 1974, p. 149,
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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 health planners may encount-
er a daté-problem. Population and manpower data may
not be published for the relevant labor market or
health service deiivery area. Available data may
not apply to the manpower categories under study,
or may use varylng occupational titles and differ-
ent jéb descriptions. In addition, data gaps may
make it difficult or impossible to develop a time
series from which to study historical relationships
in order to select a ratio.

With this methodological approach, as with the
others, the strengths and weaknesses must be weighed
in terms of the options and circumstances that face
each planner. Severe criticisms can be leveled
against the ratio method, but its use in many in-
stances reflects the fact that more satisfactory ap-
proaches may not be feasible. In fact, most studies

use the manpower/population ratio at some point.15

SERVICE TARGETS APPROACH

This approach addresses the question as to how

15y.s. Department of Health, Education and Welfare,
Bureau of Health Planning and Resource Development,
Methodological Approaches for Determining Health Man-
power Supply and Requirements: Volume 11 Practical®
Planning Manual, DHEW Publication No. (HRA):76—14512,
1976, pp. 39-40:
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many services of each kind should be produced to
meet expected requirements for health care,andwwhat
manpower will be required to provide these services
or targets. The "targets" must be clearly specified
and dérived from statements made by public leaders,
professional associations, or other qualified auth-
orities;16

Data essential for the service targets approach
are: (1) population, (2) quantitative standards or
norms for health services, (3) work assignments and
staffing patterns followed in the provisioh of serv-
ices, and (4) manpower.productivity.17 The first
step in applying the method is to set the target of
the types of quantity of services required by the
population in the local area. The constraints
of the particular program and of the health delivery
system are taken into account in selecting the serv-
ice goals. With the service targets quantified, mah—
power requirements are derived by applying factors
related to manpower staffing and productivity. Neith-

er of these factors is easily quantified.

l6Wor'1d Health Organization, Teéhnical Report Series,
No. 481, The Development of Studies in Health Man-
power, (Geneva, Switzerland: World Health Organizatilon,

1971), p. 13.

17y.s. Department of Health, Education and Welfare,
Bureau of Health Planning and Resource Development,
Methodological Approaches for Determining Health
Manpower Supply and Requirements: Volume 11 Practi-
cal Planning Manual, DHEW Publication No. (HRA) 76-
14512, 1976, p. 41.
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"To i1llustrate the methodology of the serv-
ice targets approach with a simple example, let us
suppdse that the question the planner needs to
answer is, 'How many emergency medical technicians
(EMT's) are required for adequate service in our
community?’

First, we define the service target: say that
the number of ambulances required is established
as one ambulance per 10,000 people, based on the
analysis of the past year's emergency calls and
the organization of ambulance services inithe area.
The service target is validated by the expert judg-
ment of emergency medical physicians. Thus, this
community, with a population of 50,000, would re-
quire five ambulances.

Second, we determine the staffing pattern: let
us assume it is agreed that each ambulance should
carry two EMT's, and should be manned 24 hours a
day, seven days. a week.

Third, we decide upon the level of productiv-
1ty: in this case, the output of emergency person-
nel is measured by the hours they are available
to respond to emergency calls. Each EMT will man
the ambulance for an 8-~hour day, 40-hour week.

Finally, we calculate the manpower requirements:
each ambulance will operate round-the-clock, a 168-
hour week. Dividing 168 hours by a U40-hour week for
each man equals. four men. Multiplying by two men
per shift equals eight men, which, when multiplied
By five ambulances equals 40 men. Adding one. EMT
as a relief man gives the community's tofal man-
power requirement for EMT's -- 41 men."18

STRENGTHS AND WEAKNESSES OF THE SERVICE TARGETS
APPROACH

The strength of the service targets approach to

estimating requirements is its focus on the central

18U.S. Department of Health, Education and Welfare,
Bureau of Health Planning and Resource Development,
Methodological Approaches for Determining Health Man-
power Supply and Requirements: Volume 1 Analytical
Perspective,DHEW Publication No.(HRA) 76-14511, 1976,
pp. 35-37.




51

issue of providing services, and therefore, on

the importance of the efficient and effective organ-
ization of the delivery of care. Attention is di-
rected to manpower utilization and its impact on
productivity. The implications of the health team
can be studied, allowing the planner to theoreti-
eatlyy. test the effect of alternative manpower mixes
on manpower requirements.

The planner is directed by thié method to do an
in-depth analysis of each service component of
health care.and of the staff tojérovide the service.
This disaggregation enables th; planner to tailor
his methodology according to the unique character-
istics of the particular service sector.

In the area of manpower requirements for pharm-
aceutical services, for example, one must estimate.
the impact of the expanded use of drugs in medical
practice; the shifting role of pharmacists away
from drug compounding and dispensing, and toward
advising and maintaining drug profiles; the relative
importance of different employment settings --
pharmaceutical houses, drug stores, hospitals, HMO's;
and the potential use of auxiliary personnel. A
completely different set of considerations must be
guantified in determining manpower requiréments for
radiologic technologists. First, the radiologist
detérmines the diagnostic and curative use of X-ray

and other radiation techniques. The use of radio-


http://ca.ll.yy
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logic services and of radiologic technclogists de-
pends upon the doctors' orders. New technology --
B-scan, holography, xerography -- expands the hori-
zon, but the concern about health hazards will surely
l1imit 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 quantify
the variables dealing with.service targets, manpower
staffing and productivity. He will almost certainly
find important data gaps. Should he decide to col-
lect primary data, he must be prepared 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 de-
tailed findings are only of academic interest and of
no practical value in the 1light of his policy opin-
ilons.

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
unrealistic. In this, as in every other method-

ological approach, the final outcome is only as
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good as the judgment and statistical data that are

used.l9.

HEALTH NEEDS APPROACH

The health needs approach is used to ascertain
what health services aré needed by people to make.and
keep them healthy. The determination of "need" is
made by health professionals in accordance with their
.best judgment as to what is required according to
modern medical sclence. Needed services are then
converted into manpower requirements.20

The data requiremenfs are extensive: the ex-
tent of health needs must be identified; agreement
on the proper modes of care and type of ttreatment
for each health need must be reached; the appropri-
ate treatment must be defined in terms ofi.the per-
sonnel to deliver the service and the time needed
for treatment; and the amount of service that the
individual health worker can be expected to provide
must be set.

The first step determines the health status of

19y.s. Department of Health, Education and Welfare,
Bureau of Health Planning and Resource Development,
Methodological Approaches for Determining Health
Manpower Supply and Requirements: Volume 11 Pract-
ical Planning Manual, DHEW Publication No.(HRA) 76-
14512, 1976, pp. 48-49,

20yorld Health Organization, Pan American Conference
on Health Manpower Planning, (Washington, D.C., 1973),
p. 62. .
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the community; that is, the number and characterist-
ics of people with specific incidences of preval-
ences of illness or disease -- or other requirements
for health care services -- are guantified. 1In the
second, the appropriate treatment of each disease

and illness is specified in quantitative terms.

The third specifies the amdunt 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.21

With quantitative statistics on the size of
population, the frequency of -illness, other health
conditions, the services to be provided and the time
required to deliver these services, the health needs
can be defined asda basis for estimating manpower.
The approach is sometimes viewed as an extension
of the service targets approach in which targets
are set by blological needs of the community.

These needs for health services are translated into

manpower requirements.

STRENGTH AND WEAKNESSES OF HEALTH NEEDS APPROACH

The logical coherences oftthe health needs

method -- that manpower needs are determined by

2ly.s. Department of Health, Education and Welfare,
Bureau of Health Planning and Resource Development, .
Methodological Approaches for Determining Health
Manpower Supply and Reguirements: Volume 11 Practi-
cal Planning Manual, DHEW Publication No. (HRA) 76-
14512, 1976, p. 50.
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health care required -- are very satisfying for
health resources planners. One can easily con-
ceptualize the analytical framework: types of health
conditions, such as acute, chronic, preventive; re-
quired types of care, such as ambulatory, hospital-
based, long-term; health occupations providing the
care, such as physieians, nurses, therapists. When
the community's needs are the proper criteria, and
data on health status and appropriate treatment are
obtainable, this approach is excellent.

The planner should be aware that the technical
difficulties in defining and quantifying health
needs, "acceptable" modes of care and manpower's
output are formidable. Professionals do not agree;
the health status of a population changes over time;
medical practice advances; assignments of respons-
ibility and functions of health occupation shift;
and last, but not least, published staﬁistics'are
out of date, inapplicable or incomplete.

Most serious of all, criticism is directed at
the method's failure to take into account the pa-
tient's willingness to seek care and the community's
ability to pay for health services. The assumption
is that there are no financial, psychological or
social constraints to seeking care. The concept

of "demand as need" has the.inherent danger of
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overestimating manpower requirements.22

" The methodological and practical difficult-
ies inherent in this approach limit its use to
tightly controlled health systems with an elaborate
statistical base. Little is kndwn about how vari-
ous health manpower "mixes" in different nations re-
late to the prevalent morbidity in the population,
and about the relative effectiveness of these sys-
tems in alleviating disease.?3 The apprcach is comp-
licated, costly, requires sophisticated data, and is
apt to result in costly projections of.sservice re-

quirements far in excess of ability topprovide them.

ECONOMIC (EFFECTIVE) DEMAND APPROACH

The economic (effective) demand approaéh con-
siders what health services are individuals and/or
the government willing and able toppay fof? This
determination is generally based on past and pres-

24

ent patterns of health expenditures.

22y.s. Department of Health, Education, and Welfare,
Bureau of Health Planning and Resource Development,
Methodological Approaches for Determining Health
Manpower Supply and Requirements: Volume 11 Pract-
ical Planning Manual, DHEW Publication No. (HRA)
76-14512, 1976, p. 55.

23World Health Organization, Technical Report Series
No. U481, The Development of Studies in Health Man-
power (Geneva, Switzerland: World Health Organiza-
tion, 1971) p. 17.

2MWOrld Health Organization, Pan American Confer-
ence on Health Manpower Planning, (Washington, D.C.,
1973, p. 62.
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Manpower requirements are derived from an esti-
mate of the monies available from all sources to
pay for care, including wages and salaries, or from
an estimate of the services consumers are willing
to buy, taking ihto account the tasks performed
and the productivity of health personnel. Effect-
ive demand fof manpower may be elicited from em-
ployers or analytically deduced from health expend-
itures or service utilization data.

Manpower requirements are derived from an esti-
mate of the monies available from all sources to pay
for care, including wages and salaries, or from ah
estimate of the services consumers are willing to
buy, taking into account the tasks performed and
the productivity of health personnel. Effectilve
demand for manpower may be elicited from employers
or analytically deduced from health expenditures or
service utilization data.

A variety of techniques may be used to calculate
the economic efféective demand and to convert this
demand for services into manpower requirements. A
survey of employers or an area skill survey is one
approach. Another is to analyze empirical evidence
of the utilization of services by population groups
in relation to measures of. disease or 1llness, per-
sonal income and other.health system determinants.
The most sophisticated techniques employ mathemat-

ical models, using regression analysis, mathematical
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programming and simulation methodologies.25

STRENGTHS AND WEAKNESSES OF THE ECONOMIC (EFFECTIVE)

DEMAND APPROACH

The strong suits of this method are its reli-
ance on measures of effective demand -- the utiliz-
ation rate -- and its detailed study of the behav-
ior of groups of people seeking health care. The
degree of disaggregation inherént inf.this method
permits the planner to base his manpower estimate
on the health care demands of each segment of the
population, reflecting the cultural and physical
characteristics of each -group of people. This es-
timate represents the change likely tococcur as
a result of one. important dynamic factor, namely,
the change in population over time.

However, the éssumption that otherﬁimportant
economic factors, such as income, price and thiré
party financing, remain unchanged is very limiting
and unlikely to represent reality. The assumption
that population and the demand for services are so
related that a change iﬁ population brings a pro-
portionate response in the demand for services 1is

very restrictive and needs to"be validated. Fur-

257.8. Department of Health, Education and Welfare,
Bureau of Health Planning and Resource Development,
Methodological Approaches for Determining Health
Manpower Supply and Requirements: Volume 1, Analyt-
ical Perspective, DHEW Publication No. (HRA) 76—
14511, 1976, pp. 41-42. '
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thermore, the assumption that present utilization
patterns are the proper standard for the future is
questionable.26

Other apparent weaknesses include a failure of
taking into account the quality of services or their
relevance to the health problems of the country.
Even though this approach is concerned with econom-
ics, it can often be complicated, costly, and require

extensive data.

FUNCTIONAL ANALYSTIS APPROACH

Based in part on the assumptions of the cost-
benefit and supply-and-demand approaches, functional
analyses of health manpower have been concerned with
ways in which the qualifications of personnel can be
systematically matched to the requirements of job
performance.

Although there have been.numerous studies of
what doctors, nurses, and allied health workers do in
hospitals, often slowing down the work in the hosp-
ital -- the relationship between the tasks per-
formed and their ultimate purpose has rarely been
explored, and the extent to which programs have

been designed or systems redesigned as a result of

26U.S. Department of Health, Education and Welfare,
Bureau of Health Planning and Resource Development,
Methodological Approaches for Determining Health
Manpower Supply and Requirements: Volume 11 Practical
Planning Manual, DHEW Pub.No.(HRA) 76-14512,1976, p.71.
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activity studies is not known.
Analysis of the activities and functions of
health workers also presupposes an established
work routine and often a high level ‘of skill in
sampling to allow for institutional and temporal
(daily and seasonal) variations -- conditions that
are seldom met. Where they are met, it may not
always be necessary to repeat such studles in de-
tail because of the growing similarity in work rout-
ines. In other instances, it may be more important
to increase the overall level of proficlencycthan
to develop extensive profiles of activities. Con-
ditions vary greatly according to the type of health
worker concerned; for some categories relatively
few studies have been undertaken as yet, and none
has been thoroughly studied from the viewpoint of
the functional division of labor in a given setting.
Another problem in functional and activity anal-
yses of health workers is to decide what norms to use
in evaluation, how to establish them, and who should
collect the informationf Data collection procedures
used have included self-completed total estimates
of activities, continuous self-logging of activities
for a specified time, a "shadowing" or observational
approach by an outside observer, and periodic spot
checks on activities. These approaches may yield
different profiles of: work routines, and where two

or more have been undertaken side by side, there has
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not often been a high correlation of results.27

USE OF MODELS APPROACH

The uses and limitations of models in health
manpower planning is only beginning to develop.

In essence, a model 1s a low-cost and readily modi-
fiable substitute for the realithing. To the ex-
tent that the variables used within the model ac-
curately reflect and encompass the most important
components of-the system under consideration, wheth-
er the system be a health center, hospital, health
region or health sector, manipulation of one or
moreAvariables can give the planner or administrat-
or important indications as to how the rest of the
system.will react. In this way, it 1s possible to
assess the implications for the system of alter-
native health policies.

Although extensively used in other disciplines,
particularly in engineering, economics, and the
physical and mathematical sciences, models have not
yet been widely applied in the health sector. The
types of model that have so far been used include
morbidity models, demographic demand models,queue-

ing models, and Markovian models. The information

2TWorld Health Organization, Technical Report Series
No. 481, The Development of Studies in Health Man-
power (Geneva, Switzerland: World Health Organization,

1971), p. 18.
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base for a meodel may be obtained directly from the
system.that is under study (e.g., morbidity rates,
utilization rates)-or, in the absence of other
sources, may represent 1little more than informed
estimates. In either event, the final model will
be no more accurate than the data used, so it 1is
important to consider not only the absolute values
of these data, but also the probable margiﬁ of
error. By examining alternative models based on
the upper and lower limifts ofthe more important
data 1tems, the planner can apprecilate the potén—
tial margin of error of the final results.

Models have been used increasingly in the gen-
eral field of manpower planning, and on occasion in
health manpower studies. Usually, only a portion
of the health sector is ihcluded in the model; it
is evident that much refinement and additional ex-
perience will be necessary before the maximum po-
tential of models can be realized.28
J...- Table One (pages 63-64) offers a comparison.of
the four most common approaches to health manpower
planning. The name and description of each method

is given along with advantages and disadvantages.

29%orld Health Organization, Technical Report Series
No. 481, The Development of Studies in Health Man-
power, (Geneva, Switzerland: World Health Organiza-
tion, 1971), pp. 18-19.
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Prerequisites and appropriate situations where each

method should be used are included in the table.29

29Thomas L. Hall, Estimating Requirements and Supply:
Where Do We Stand, Address given at Pan American Con-
ference on Health Manpower Planning, 10-14 September
1973, Ottawa, Canada, Published by World Health Or-
ganization, Washington, D.C. 1974, pp. 64-65.
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Major Methods

Table I

for Assessing and Projecting Manpower Requirements;29

Name and description of the
method's principal variants

DPotential adrantages

Potential disadvantages

Prerequisites and appropriate country siluations

Health manpower: population ratins (ratio
method): This method involves theidentification
of a suitable health manpower: population ratio
for a future point in time and then the applica-
tion of this ratio to the projected population to
derive manpower requirements. Many different
methods have been used to derive the desired
ratios. These include:

International comparisons.

Maintaining the current situation.

Use of '‘recognized” standards.

Adoption of the ratio currently observed in
a favored portion of the country.
Construction of a model using one of the
other methods, conversion of the require-
ments into a ratio, and adoption of this as
the atandard.

6. Extrapolation of past ratio trend lines.

b ol i o

Service targels approach (normative approach):
This method emphasizes the development of
detailed standards for the provision of different
kinds of services, standards which are then
used to derive targets for the production of
these services. Manpower stafing and pro-
ductivity standards are then used to convert
gervice targets into the manpower required to
attain them. Various methods can be used to
develop the service standards, including those
used in the health needs and to a lesser extent,
the manpower: population ratio methods. Other
techniques for developing standards include:

1. Task and functional analysis.

2. Empirical experience.

3. Professional judgment.

4. Internationally recommended standards.

5. International comparisons.

Tasy to use and to interpret.

Data requirements usually modest and not
very sensitive to errors within the validity of
the underlying assumptions.

If current situation is_judzed ad_equate,' main-
tenance of status quo is a defensible policy.

Permits a disaggregated approach in which the
most suitable methods and standards are used
for each component activity of the sector.

With primary emphasis on ‘'services,” not
‘“‘manpower,’”’ attention is naturally directed
toward productivity, interpersonnel ratios and
efficient resource utilization.

Facilitates closer adjustment of delivery to
needs and demands.

Relatively easy to interpret rationale to others.

Cost estimation relatively easy.

Iasy to select unrealistic ratios resulting in
major errors in economic and manpower
policies.

Tends to be used with smzlc occupational
categories »\nh risk of ignoring potential
improvements in utilization through changed
interpersonnel ratios.

Some methods of selecting a ratio cannot help
but show a manpower shortage.

Provides little insight into the dynamics of
demand.

With primary emphasis on manpower, little
attention may be given to services (kind,
quality, volume, frequency, distribution, and
relevance).

Method is prone to having standards based
more on_desires than on reality, leading to
major policy errors,

T]m‘]ozic of the method invites excessively
detailed planning for seginents of the sector
not subject to tight control.

Realism and candor, even more than with the
other methods.

Of greatest use in countries with: public or
private sectors; reasonably adequate health
services delivery system, and health situation;
limited planning resources; passive or active
health policies, though the latier requires fairly
strong control over the health system.

Modest data and planning capability require-
ments.

O)f greatest use in countries with: dominant
public sector: activist government policies
toward development and provision of health
services; adequate governmental control over
health services delivery system.

Can be readily used in conjunction with other
methods.

29 Source:

Thomas L. Hall, Estimating Requirements and Supply: Where Do We Stand,

Address given at Pan Amerlcan Conference on Health Manpower Planning, 10-14 Sept—

ember 1973, Ottawa, Canada.

D.C. 1974, 64-65.

Published by World Health Organization,

Washington,
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Table T (continued)

Major Methods for Assessing and Projecting Manpower Requirements.29

Name and deseription of the
method's principal variants

Potential advantages

Potential disadvantages

Prerequisites and appropriate country situations

Economic demand (or, ‘‘effective economic
demand''): This method concerns the measure-
ment and projection of what health services
people are willing and able to pay for, irrespec~
tive of the quality of the specific services
obtained or of their need for them. The services
demanded tend to be curative in nature and
to be provided Eredominantly through the
private sector, with or without the intervention
of third party reimbursement mechanisms. The
method consists of correlating the receipt of
services with selected economic and other vari-
ables, and then of projecting the changes likely
to occur regarding these variables in order to
derive the impact of these changes on the
demand for services, and ultimately on health
manpower requirements. Variants include:
1. Constant utilization rates for a changing
population.
. Population and income.
Trend in expenditures.
Job vacancies.
Relative earnings.
Rate of return.

il o od o

Health needs (or, biologic needs): This method
seeks to determine, based on expert opinion and
taking into account available technology, what
kinds, amounts, and quality levels of services
are required to attain and maintain a healthy
population. Service targets are then converted
into manpower requircments by means of
staffing and productivity standards. Considera-
tions of service costs and distribution are of
secondary importance.

29 Tpid.

Helps describe dynamies and determinants of
health services utilization.

Tends to produce economically realistic
projections.

Allows for disaggregation of various com-
ponents of demand.

Probably provides a good estimate of the
minimum growth in demand and ensures that
the level of future satisfaction at least equals
present satisfaction.

Some variants of this approach are quite simple.

May provide useful information for comparing
returns from training for health occupations
with those of other sectors.

Appealing logic of method.

Permits allocation of resources where they will
have greatest effect on.health; can focus on
ways to improve utilization.

Fulfills health ethic of providing services
according to need and not to social or economic
condition of consumers.

Provides ultimate or max