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I. — OVERVIEW OF THE USUAL METHODS OF PROJECTION QF HEALTHE MANPOWER
SUPPLY

1.1 - A distinction is usually made between three typeg and thres
methods of supply projection

Projection of health manpower supply consists of estimating
the. number (er the npumber and age-sex structure) of health workers at
some future date. From the theoretical point of view, a distinction is

made between three types of projection -- baseline projection, alternative

projection, and forecast. Baseline projection is the estimation of man-

power supply at a future date, assuming no new policies or actions will
be taken to modify the manpower system; that is to say, things will be

left as they are. Alternative projection is the estimation of manpower

supply at a future date on the basis of certain assumptions regarding
actions which could be taken to modify the.magnitudé of manpower recruit-
ment and/qr attrition. Forecast is the estimation of the most probable
manpower supply at a future date according to our available information
on the spontanecus trends of recruitment and attrition in the manpower
gystem and the policies which will be implemented to affect them.

From the operational point of view, there are by and laxge
three generid methods for health manpewer supply projection: the methed
of total number, that of in-and-cut-moves {(also called the method of gains
and losses), and the demographic methed. Each type of projection
can make use of one operatiocnal method or anothex, provided the data
required by the method uged are available. The three methods become
gradually more sophisticated; the simplest one is that of total number,

and the most complex is the demographic method.

1.2 ~ The three methods of projection of supply lead to results of various

kinds

The method of total number consists of observing the total

number (or global size) of health manpower in a health manpower category
at various dates in the past.ahd then estimating the total number for

future dates. The method is based on time series observation and trend




extrapolation, as described hereafter (see 1.3). Its relevance takes
origin in the inertia of human phenomena, at least for short-ternm
periods, i.e. 2 to 5 years. This inertia iz called statistical permanency

when one takes up the numerical perspective.

The method of in- and cut-moves, or gains and losses method,

. is based on the renewal process of population. Population size variation
between two dates results frém its renewal process, i.e., its in- and
out-moves. Tf in-moves or gains are numerically supericr te sut-moves
or losses, there is an increase in population size; in other words, the
number of individuals beccmes greater. If, on the contrary, ocut-moves
exceed in-moves, population decreases. Therefore, cbservation of the
trends of in- and out-moves in the past and extrapolaticn of them into
the future make it possible to determine the development of population
size. Instead of projecting the total number of health manpower as
referred to in the previous method, one makes a preojection of its two
components, the inflow and the ocutflow. This second method is more
analytical than the previous one, but both are basically built up from
time series observation and ftrend extrapeolation (1).

The two previcus methods regquire, inter alias, having information
on the total number {or size) of health manpower at the base date (starting
date) of the projection. As a projection result, one cobtains a geod
egtimate of the total health manpower which will exist on the target date.

The demographic method, now envisaged, requires having at the starting date

information on not only the total number of health manpower, but also on
its age distribution. In other words, data at the starting date have to
provide information on the gize of the health manpower category and also
on the number of individuals in each age group. Moreover, information from
the past is needed for estimating the total number and age ztructure {(or

composition) of the newcomers (constituting the in-moves) and the leavers

(1) An example of this method is given in:

HORNBY, P., RAY, D.K., SHIPF, P.J. and HALL, T.L. (1980} Guidelines for
health manpower planning - A Source Book for learning - Experimental
Version, Geneva, WHO, p. 4.13. '




(constituting the'ocut-moves) during the time between the starting date
and the target date. The projection result of this methed provides an
estimation of the number in each age group at the target date, By
summing up, one obtains the estimated total number {(2). If the relevant
information is availablé, agé»structuré could be replaced by age~sex
structure. This method is called the demographic method because demo-
graphers make use of it for estimating the size and age-sex structure

of the general population at future dates.

1.3 — Trend chservation and extrapolation are the bases of supply
projection

Any of the three methods referred to above reguires, to scme.
extent, trend determination and sxutrapolation, or projection. Trends
are drawn out from time series. A time series is a set of chronological
data which reccords éhange in the size of sbme variable at successive
dates or during successive pericds. An example of the former case is
provided by the total number of X-ray technicians on December 3lst of
1872, 1974, 1976, and 1978; an exanple of the latter case is given by
the number of leavers from the nursing profession during the successive
triennizal periods 1970-1972, 1973-1975, an& 1976-1978. ‘Tfend of a time
series is the pattern it follows more or less closely in the long run.
Trend determination can be performed statistically or graphically.
Trend extrapolation is determining the value of the scrutinized variable
in the future by presuming that the past trend will eontinue in the years
to come and/or by taking into account facts (deéision to create a new
medical school, for example) that could medify this trend. An hypothgsis
on the possibility for the trend to accelerate or decelerate can he
made, giving rise to a set of many projected, or extrapolated, values of

the examined variable at a future date.

(2) An example of this method is given in:

LY, Viviane (1979) Perspectives pour deux populations profegsionnelles:
la population agricole et la population médicale, Population (Paris)
34(3): 549-565. o :




Projection of health manpower supply requires some statistical
skill, but above all, a full understanding of the-various components of
the dynamics of health personnel, as ocutlined in Fig. 1, iz necessary-
Newcomers in a health manpower. category originate from different sources,
and those who leave do so for various reasons. The different in-moves
and out-moves have neither the same numerical importance nor the =ame

impact on health manpower supply. The first step of a projection is to

identify those moves which are the most significant in the matter.
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1T, - QVERVIEW OF THE USUAL METHODS OF PROJECTION OF HEALTH MANPOWER
REQUIREMENT )

2.1 - Four approaches to health manpower reguirement projection have
been singled-out

Many methodclogies have been designed for estimating the

"requirements of the various health manpower categories. T.L. HALL (3)
gives a systematic classification of these methodologies as follows:
(i) the health manpower/population ratio method; (ii) the seréice targets
approach; (iii) the health needz approach; (iv) the econemic effective
demand approach. Each method or approach has its own advantages and
short—-comings. As & matiter of fact, no method appears as the ideal cne
at the present time; many studies are based on more than one method. A

description of each individual method is presented hereafter.

A The health Eanpower/popu%aticn ratio method

This method is the simplest in the field of estimation of health

manpower requirement. Its formula iss:

R=NZXTY¥Y
where: )
R {s the total number of workers in a gpecified health profession
who are required --
N is the total number of the populétion served
T is the health manpower/populatien ratio which is desirable

In general, estimation is made on a geographical basis, i.e.,
that R, N, and r, are related to a country, ©r a region within a country.
For instance, a recent study estimated that the physicians/population

ratio of Saudi Arabia, which was 2.9 per 10,000 in 1974, has to reach

{3) Hall proposed his classification at the lst Pan American Conference
on Health Manpower Planning, Ottawa, Canada, September 1973 (the
proceedings of the conference were published by PARQO in 1974). This
classification scheme has Deen adopted in two Manuals:

— KRIESBERG, H.M. et al (1976) Methodological approaches for determining
health manpower supply and requirements: Vel. I: Analytical perspective
74 p.; vol. II: Practical planning manual, 197 p. Washington, D.C.
(DHEW publications) . .

- HALL, T.L. and MEJIA, A. {1978) (eds) Health manpowel planning: Princi
ples, methods and issues, Geneva, WHC, 311l p.




8.5 per 10,000 by 1990 (4). At this date, the population of Saudi
Arabia will number 10,480,000; therefore; the required number of physicians’
will be 8,908. Numerical transcriptions are as follows:

Base vear 1974

s
1

= 2,074
2.9 physicians per 10,000 population

Target year 1990

=
I

= 10,480,000

ot
1]

8.5 physiecilns per 10,000 populaticn
The value to be estimated is

R=N=xrx

8,908 physicians

In scme cases, estimations are not operated on a geographical
basis, but on a category basis. For instance, estimation of requirement
of pediatricians can be linked with population under 15; in this case,
we have the following: -

R is the reguired number of pediatricians

N is the number of population under 15

T 1= the pediatricians/population under 15 ratio

Application of the health manpower/population ratio method
requires information on N and r for the target year. N 1is obtained
from demographic projections which are usually performed by national
statistical offices, demographic research institutes, or central bureaus
of economic planning. The factor ¢ , which is the desirable ratio
and the basis of the estimation, has to be collected from experts’
Judgment, internaticnal comparisen, or the judgment of the analyst him-
self.

(4) SEBAI, Z.A. and BAKER, T.D. (1976) Projected needs of health manpower
in Saudi Arabia, Medical Education, 10 : 359-361.




The service rargets approach takes into account the amount of
services of a given kind to be renderéd, as well as manpower staffing
(or mix of personnel) and manpower productivity- First of all, the
analyst considers the kinds of services ro be rendered and malculates
the amount needed in relation to population size or other factors.
Seéondly, he'obsefves or decides which categories of health manpower
have to ghare in producing the caleculated amount of services needed,
and respectively, in what proportion. Tnirdly, by means of ékprDAuCti-
vity index, he estimates the required mumber of health workers for

each category-

The £irst step implies the determination of norms oL standards
and, consequently. requires experts’ Judgment, international compari-
sons, or norms sebt up by an institutional body. Tﬁe gecond and third
steps require empirical chservation, ecollection of past information.,
task analysis, and experts’ judgment 2s well., The service targets
approach 1s mainly used when there is a need for asgessing health man-
power requirement in some neglected sector of the health care delivery

system. This is the case of preventive medicine in many - countries (5) -

The health needs approach is an extension of the gservice
targets approach but differs from the latter in its perspective. The
health needs approach does not consider gpecific kinds of health services
to be rendered but seeks to determine what kinds, amounts, and quality
levels of services are required to paintain the health status of the
popuiation served at a maximal (or acceptable) level. From & practical
viewpoint, the approach is performed through the following steps:

(i) the analyst tries to determine the number of people with incidences

(5) From the operational viewpoint, the service targets approach is
similar to the nealth needs approach. 7o some extent, the case study
mentioned hereafter, which jllustrates the health needs approach,

iz also applicable to calculations in the .service targets approach.‘




or prevalences of illness; (ii} he tries to guantify the treatment
appropriate to each illness; (iii) he calculates the duration of the
gservices provided by the relevant health workers; (iv) on the basis
of the average working time, he calculates the required number of the

relevant health manpower.

The following example; extracted from & recent manual (8},
shows how the approach could be followed. It deals with pediatricians
treating acute cgnditions of children in a given community and iz based
on the following set of hypctheticél data: (i) the populaticn served
is composed of 10,000 children; (ii) on the average, each child visits
a pediatrician for two acute conditions per year (we are in a developed
country); {iii) experts' Jjudgment is tﬁat the average amcunt of services
required by each acute condition (diagnosis and treatment) is two visits;
(iv) the average duration of each visit is 20 minutes; (v} the apnual
working time of pediatricians is, on the average, 48 weeks per year and
48 hours a week, that is,

48 x. 48 x 60 = 138,240 minutes.

On the basis of the above data, the analyst is in a position
to estimate the number of pediatricians required for treating acute

conditions of children:

10,000 = 2 = 2 x 20

= 5.8 pediatricians
138,240

The overall required number of pediatricians is cobtained by
adding up all the results, each calculated on a specific tagk of pedia-
tricians: acute conditions, well-baby care, chrenic conditions, and

S0 COn.

D) The economic effective demand approach

The economic effective demand approach 1s based on measurement
and projection of the health services which the users are willing to

buy ( in a market context) or are asking for, for example, by going to

(6) See KRIESBERG, H.M. et al, op. cit. in (3), Vol. II, p. 53-54.
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the health center or to the physician's office (in a no-market context) .,
regardless of their cbjective need for these services.

The implementation of this approach is usually performed
through the following stages:

(i) observation and quantification of the present demand --
this implies the choice of a measurement unit, patient visit, bed-day,
working time' of each health professiecn, monetary expression of these
services, etc.

(ii) projection of the demand for health services to a target
year in the future -- this projection can take two directions: (a} the
analyst tries to determine what the demand will be at the target year
on the basis of the most probable development of each factor of the
demand; (b) as an alternative, the analyst makes a conditional projection
in order to see what the demand will be at the target year if the price
of services steadily increases, 1f users' incomes sharply diminish, if
insurance coverage 1s generalized to all the population, if the tempo
of population ageing becomes faster, =tz. The two directions are based
on a careful examination of the factors of the demand and their develop-
ment.

(1ii) demand for health services is translated into demand for
health manpower on the basis of manpower staffing (or mix of personnel)
and manpower productivity. In other words, the analyst, having calculated
the amount of services which will, or would, be demanded by users, tries
to see what professions will participate in producing these services
and what will be the output per worker in each profession. Throuwgh
examination of these elements, the required number of werkers in each

profession can be calculated (7).

2.2 — A basic feature is common o all the methods of requirement projectic.

At scme stage, each of the four methods of reguirement projectict

leads to an acceptance of norms or standards. There is sometimes a great

(7) An example of thisz approach is given in:

BUT DANG HA DOAN (1965) Besoins et ressources en médecins pour 1880,
Le Concours Médical (paris), 87(18): 3170-3174.




12

arbitrariness in building them up. But even when they are carefully
selected on the basis of a large consensus, as when the Delphi metheod

is utilized (8), they remain, explicitly or implicitly, the expression
of some ethical or philescphical adhesion. When, for example, the
analyst calculates the additional number of health workers who will

be needed to satisfy the growing demand of health services

during the next decade, he implies that the advantages that users can
gain from the utilization of the services provided by health manpower
far exceed the disadvantages which can occur. But a contrary dssumpticon
could be (and effectively has been) professed (9). The estimation of
health manpower reguirement cannot, by its pature, be a simple operation
of fact-finding, nor can it have the virtue of an irrefutable statiztical

analysis.

(8) The opinicns of a panel of experts are sought through a mail survey
or by direct interviews. Several rounds of questionnaires are sent
out, followed by feedback on the views expressed. Each succeeding
round allows the individual expert to discover the gap between his
opinion and that of his colleagues and then to modify his opinion
in light of the ideas his colleagues have expressed or to explain the
reazons for his divergent view. - '
See: BROWN, B.B. (1968) Delphi process: A methodolegy for elicitation
of opinions of experts, Santa Monica, Calif., Rand Cerporation.

{?) See, for example: ILLICH, I. {1975) Medical Neme=sis: The Expropriation
of Health, London, New York, Calder and Boyars.
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TIT. — SHORTCOMINGS OF THE USUAL PROJECTION METHODS FROM A GENERAL
PQINT OF VIEW

3.1 ~ various shortcomings hamper the projection of health manpower

supply

As stated above, the three methods of supply projecticon
require, by and large, trend extrapolation from the shservation of time
series {see 1.3}). In ﬁany cases, time series were lacking and the pro- |
jection had to be based solely on data at the base year and numerous
aszumptions made b? the analyst regarding future in-moves (i.e. training
intake and qualification of health perscnhel} and future out-moves (due
to death, retirement, emigration, etc.). Needless to say, the results
of such projections may be very unreliable. The sane applies to projections
based on time series which do not give rise to any clear trend. The

trend extrapolation is then uncertain, its results uncenvineing.

‘The situation is more encouraging where time series (of the
total number of a health manpower category or of its in-moves and out-
moves cbserved separately) reveal a clear trend in the past. Trend extra-
polation through the future target date is then credible. , But even in this
favorable circumstance, two shortcomings are sometimes unavoidable. First,
trend cobservation and extrapolation are only relevant when based on large
numbers, i.e., on statistical permanency. The variability of statistieal
series is great when the sample is small in size. In this case, even if
a trend was evident in the past, it is less than sure that the trend
will follow the same pattern in the future. This very simple fact has
often been forgotten. In other words, the larger a health manpower
category, the better the quality of the projection of its future supply-
Projeaﬁion of the future supply of tiny professions leads to uncredible find-
ings due to the variability of small numbers. Secondly, some remarks
have to be made when projection is performed separately for in-moves
and out-moves, i.e., when the method of in- and out-moves or the demo-
graphic method is used (see 1.2). As concerns the out-moves (namely
deaths, retirement, and emigration}, only deathg have a stable frequency.
Fregquency of retirement and emigration are not biologically-rooted and
may vary drastically in the short term because of new policies, laws, or

econcmic circumstances. During the last 30 years, most of the health




professions in the world have experienced a steady and sustained

growth. During these three decades, the number of in-moves far exceed-
ed that of ocut-moves and the uncertain forecast of the latter was com-
pensated by the goed projection of the former (the goed quality of the
projection of in-moves originates in the fact that workers in most of
the health professions have to be trained during a long period, and

the careful analysis of the training systems often allows the analyst

to ‘perforn good projection of in-moves). During the years to come,

if health manpower growth slows down, the welight of errors due to mis-
leading projection of out-moves will become more apparent and contribute

to the worsening of all health manpower projections.

3.2 = Projection of health manpower requirement is also burdened by
shortecomings of various kinds

A) General

.Estimation or projection of health manpower regquirement is based,
at some stage, on the acceptance of norms or standards, as stated above
{see 2.2). 'The establishment of norms or standards is not, of course,

error—free, and various reasons exist for the occurrence of errors. Some

thoughts are developed hereafter regarding the matter.

(af Norms or standards vary according to the objectives assigned
to all the operation. For example, the optimal nurses/population ratio
of a country in 1985 - a standard to be reached - varies according to
the following objectives: (i) the population will be served with a maximal
amount of nursing services; (ii) the national budget devoted to nursing
will be increased by 5% every year from the base year to the target year,
i.e. 1985; (iii) the per capita nursing services delivered to rural
pecple in 1985 will be equal to 2/3 of the per capita nursing servicez deliv
to the urban population in 1980, which will remain unchanged (or will
increase by 5%) during the periocd 1980-1985; (iv) various other objectives.
Each objective leads to a specific nurses/population ratio. When norms
or standards are quoted without a clear reference to thelr objectives,

they cannot aveoid being controversial.




(b) Even if the analyst has a ¢lear understanding of the
chjective assigned to the operation, it sometimes happens that he is

not able to determine norms or standa;ds because of lack of data of
varicus kinds. 1In this case, as pointed out above, the Delphi method
would be helpful, if rightly implemented (10). The Delphi method assumes
that group opinicn is superior to the views of individuals, that

feeding back anonymous responseé is batter than holding committes meet-
inés, and that the opinions of experts will gradually converge after

they have been informed of their colleagues views.

{c) Even when all the needed informaticn is available and
the expertise is abundant, there is no doubt that the operation of
requirement projection (more so than tﬁe operation of supply projectien),
is bound to the uppredictable, which may endanger its relevance. This

is just common sense, but it deserves to be recalled.

B) A case-study of irrelevant projection

The previous thoughts are somewhat thesretical. From a mere
concrete point of view, there are many examples which point cut the low
level of relevance in projection of health manpower requirement. The

following case study is illustrative.

(a) Background

In a developed country with a health system functioning mainly

through market mechanisms, medical manpower available in 1970 numbers

8,256 (11). A projection has to be made in order to assess its required
number for 1980. It is assumed that any development in the demand of
gervices performed by physicians, i.e., patients' visits, has a correspond-
ing development of the same magnitude in the number of physicians required.

yariations in population size and age-sex structure are presumed to have

(10) See note (8).

(11) State of New Jersey, Department of Health (1972) Health Manpower in
New Jersey — Report of the Health Manpower Data Project, Trenton,
New Jersey. .
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a significant impact on the number of patients' visits. On the other

hand, the per capita number of visits in.each age;sex group is assumed
constant from base year through target year. Also, the productivity

of physicians is assumed constant.

(h) Requirement estimation

At the beginning of the estimation process, three kinds of
data are needed: (i) per capita number of visits in each age-sex group —
this information is available for 1965; its magnitude is assumed constant
during the periecd 1969-1980; (ii) the age-sex structure of the population
in 1970 -- this information is available from the census bureau; (iii)
the age-sex structure of the population in 1980, the target year -~ this
information is obtained from projections by the statistical office., The
three kinds of information sought are presented respectively in the
following Table 1, columns 2, 3, and 5. ‘

Data in Table 1 allow the estimation of the number of visits
demanded by the population in 1970, which iz 30,830,000, and the corre-
sponding figure for 1980 (34,857,000). Demand for visits rises from
1970 to 1980 by: -

24,857,000 - 30,830,000 = 1.1306

-Eince it is assumed that the medical manpower — which numbers
8,256 at the base year — has to increase in the same proportion, the

regquired number of physicians in 1980 should be:

8,256 =x 1.1306 = 9,334

. {¢) Comments

In Table 1, the total size of the peopulation is recorded as

follows:

1970 : 7,194,000 : e
1980 = 8,087,000
Variation : 8,087,000 : 7,194,000 = 1.124




TAELE 1

ESTIMATION OF THE TOTAL NUMBER OF PEYSICIAN VISITS

IN 1970 AND 1980
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If only the increase in the total size of the population was
taken intec account, the required number of physicians would be:

8,256 = 1.124 = 9,280

The difference with the previcus figure is only 9,334 - 9,280 =
54 physicians, or 0.6%. In other words, influence of change in age-sex
structure is very small and can be neglected over a ten-year pericd. It
would be more efficient for the estimation enterprise to take into account
other differential patterns in the characteristics of patients who demand
vigits, such as income distribution, ingurance coverage, or educational
attainment. Demand of visits varies widely within these patterns, as it
does within age-sex struc£ure, but patterns influenced by the characters-
tics mentioned above change more rapidly over time and have a stronger
impact on the development of demand than does age—sex structure, which

is burdened with great inertia.

From a broader perspective, it must be emphasized that there
is some naivety in assessing health manpower reguirement by studying
only the development of population size and age-sex structure. Other
determinants have a more important impact -during a decade, In particuliar,
per capita demand for visits in each age-sex group, as well as productivity
of physicians, are unlikely to remain constant over a ten—year peried,
as is assﬁmed here. If it ié not possible to collect relevant information
on these matters, it would be more econcmical to base the projection on
only population size in 1970 and 1980. In other words, physician reguire-
ment is calculated on the basis of a simple "ceonstant physician/population
ratio”. As stated above, instead of a regquired number of 9,334 physicians
for 1980, one would obtain a reguired number of 9,280. The difference
is verﬁ small and can be neglected. But, in doing so, the work appears
"too simple" and "not sufficiently scientific™. This opinion probably
led to the gathering of additional data (per capita number of visits in
each age-sex group, age-sex composition of the populatien in 1970, age-
sex compositicn of the population in 1980) which are costly and add nothing

to the quality and accuracy of the results of the projection.
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3.3 - There is a fundamental irrelevance in separating supply and
denand in the projection process

A) General

When the analyst tries to set up norms of need or targets for
service, he cannot avoid a great subjectivism in his work, even when he
succeeds in procuring the partiéipation of a large panel of experts.
Therefore, in the matter of estimation of requirement, when infoxmatien

‘is available {or can be collected without excessive cost), a preference
is often given to the effective demand from the population for health
services. Of course, a large discrepancy exists between demand and need,
but it is thought that, by and large, the satisfaction of demand is
equivalent to that of the minimal need of the users, at least in
developed countries and urban areas of the Third World. The usual
practice then follows three successive stages: (i). assessing the demand
for health services and subsequently for health manpower; (ii) assessing
the health manpower available; (iii) resolving the mis-match batween

demand and supply of health manpower.

Such a three-stage approach seems logical. Nevertheless, it
could be misleading since there is a clese interrelationsﬁip between
supply and demand; they are not independent of each other. By its
availability; supply is a strong determinant of demand; ﬁeople cannct
demand what does not exist. Also, when a goed or a service is available,
it has a "demonstrative effect" on demand. Moreover, by counseling,
informing and/or ineiting pecple to make use of additional health
services, health workers raise the amount of services required. This,
in turn, may overburden health manpower, make the waiting period lcnger
for patients and, fipally, diminish the demand for services. Declining
demand may then incite health workers to counsel patients to request
additional services, and we again find ourselves at our point of departure.
The observation of such a circular causal chain gave rise to an attempt

at simulating the interaction between supply and demand in dental care (12).

(12) HIRSCH, Gary B. and KILLINGSWORTH, wWilliam R. (1975) A new framework
for projecting dental manpower requirement, Inquiry {Chicago, Illineis),
12(2): 126=142.




A simplified presentation of this work is made hereafter,

B) A case study on_the interrelationship between supply
and demand of health manpower

(a) Presentatjon of concepts

The patient pepulation is divided into two groups displaying
different dental care-seeking patterns, preventive and symptomatic.
Preventive patients are assumed to see a dentist at more oxr iess regulazr
intervals, mainly motivated by a desire to prevent dental disease.
Symptomatic patients, on the other hand, only visit a dentist in response
to a specific symptom such as a toothache. Preﬁentive patients are,
therefore, in better oral health, with fewer decayed or missing teeth --—
on the average, fillings needed per person are lower amongst preventive
patients than symptomatic patients. ©On the other ﬁand, at each visit,
a preventive patient requires fewer services than a symptomatic patient,

if the latter elects to receive treztment for his complete needs.

The distribution of the population between these two groups
is influenced by the availability of dental practices, viz, dentists and
their suppeorting personnel. Moreover, dental practices have a great
influence on 'the behavior of patients within each group, in particular
by counseling and/or persuading symptomatic patients to accept complete
care for their dental needs, i.e., to enter the preventive group.
dggregate (or total) patient behavior is, in turn, a major determinant
of the workload of dental practices. The workload can be stated by
the concept of "busyness", which is expressed by the number of months
it wou}d take to care for those needs at the actual practice's average
of providing dental care. The worklead, in turn, is a strong factor of .
behavior of dental practices towards patients, informing them about
their complete needs, encouraging their preventive behavior (by using
repminders or arranging future preventive visits when patients have
completed treatmeént) or, on the contrary, delivering only what the

patients ask for.
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(b) Simulation of interaction between demand and supply of
dental care

A simulation model is developed on the basis ¢f what has been
described above. Empirical data and the quantitative relationships
between the various parameters are collected, or approximated, for the
beginning of 1970. At this date, 33% of dental patients are in the
prqvantive group, and 67% in the symptomatic group. Each menth, there
are 6.1 million arriving preventive patients and 5.3 million arriving
symptomatic patients. Dental "bugyness" reaches 1.35 months -of backlog.
The average number of f£illings required per patient is 3.76. Out of

100 symptomatic patients, 55 accept complete care.

A simulation is developed about what will happen at the

beginning of 1980, under four hypotheses:

(I} : dental manpower increases more slowly than pepulation
during 1970-1980; dental insurance coverage remains
at the 1970 level, i.e., 20% of population insured;

(11)

dental manpower increases more rapidly than popula-
tion during 1970-1980; dental insurance coverage
remains at the 1970 level;

(I1I) dental manpower increases more slowly than population;

”»

dental insurance coverage rises from 20% to 60% at

the end of the firat year of simulation;

(IV) dental manpower increases more rapidly than population:

dental insurance coverage as in (IXI),

Increases in manpower and insurance coverage (hypotheses I1,
TII, and IV) will provoke, at an early stage, an upsurge in demand
which, in turn, will cause a circular chain reaction, as described in

Tablae 2 hereafter.

The following additional cemments will explain the significance

of the data in Table 2.
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Hypothesis (I)

As population grows faster than dental manpower, dental
"busyness" increases from 1.35 months of backlog to 1.41 months and
creates a slight worsening in the population's oral health, as measured
by the per capita need for fillings, which rises frem 3.76 to 3.7S.

The reazonz for this worsening 6f oral health are: (i) a slight decrease
in Ehe fraction of symptomatic patients seeking complete care; (ii) a
change in the interval bhetween visits of preventive patients (not record-
ed in Table 2) due to the heavier workload of dental practices. The
numbers of both preventive and symptomatic patients initiating treatment
during a month increase as a result of populaticn growth. There is no

shift between preventive and symptomatic groups.

Bypothesis (II)

The supply of manpower and, therefore, of care grows faster than
population and, as a result, there is a decline in dental "busyness™
(from 1.35 months of backleg to 1.05 months). But the circular cauzal
chain comes into play and prevents "busyness" from declining further.
There is a shift from symptomatic to preventive groups and a decrease
in the interval between preventive visits (not recorded in Table 2). Both
" contribute to a sharp increase in the number of preventiﬁe patients initia-
ting treatment (from 6.1 million in Jamuary 1970 to 8.3 million in
January 1980). The reduced "busyness" favors proactivity behavior of
dental proactices and, as a result, there is an increase of acceptance of
complete care amongst symptomatic patients (from 55% to 59%). The number
of symptomatic patients arriving for treatment is smaller than in Hypo-
thesis- {I), simply because the symptomatic patient population itself is
gmzller as a result of the shift to the preventive group. Greater accept-
ance of care alsc makes a small contribution to the reduction of sympto-
matic patients arriving for care, since patients accepting complete care
are not expected to develop symptoms for a pericod of time after they
have received care. 0Oral health is better at the end of the simulation;
the average number of fillings needed per patient is 3.63, compared to
3.76 at the beginning.
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Hypothesis (III)

in this hypothesis, insurance benefits are suddenly instituted
without a commensurate increase in dental manpower. Oral health undergoes.
a worsening process: the average number of fillings needed reaches 4.04
at the end of the simulation. In fact, the situation is worse during
the first year after the new benefits go inte effect (not recorded in
Table 2). At the end of the simulatien, the dental system iz dominated
by symptomatic patients receliving care for needs that have been neglected
by overburdened dental practices. The number of preventive patients
initiating care each month is much smaller than at the beginning (3.9
million compared to 6.1 million in January 1970}, as a result of the high

level of dental "busyness".

Hypothesis (IV)

Thg results are scmewhat better than in Hypothesis (III).
"pusyness" is less and the number of f£illings required per capita is
lowered, but it remains higher than at the beginning of the simulation
(3.93 compared to 3.76).

(c) Comments

This simulation study does not fit into ény generic methodologies
presented above (see 2.1). It constitutes a very innovative and promising
approach for the future. In fact, modeling has the advantage of integrat-
ing many more parameters and relationships amongst parameters than do
the usual methodologies and it is, therefore, more reality—-oriented. It
remains that modeling has to be based on various kinds of data which are
sophiséicated and the collection of which is time- and resource-consuming.
From another point of view, this work clearly demonstrates the limits of
demand as an index of performance of a health system. According to this
study, oral health, as expressed by the number of fillings needed per ‘
patlent, is worse in the case of extension of dental insurance coverage
than when there is no extension at all. As a matter of fact, in the
process, oral health status is not worsening, it is simply showing its

actual needs, previously camouflaged by the lack of users' resources for




care. The number of f£illings needed per patient is not growing, it is

‘; simply appearing in its real size. We must distinguish between need
and demand in health matters even though we have no universally accept-
s able criteria at present for determining need. This crucial point leads

us to the problems and issues of primary health care.
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7l. = The “requirement-resource’ approach.of the 1955-1975 period. - «--

After recovering from the 2nd World War, the industrialpl-n
ized countries experiénced an unprecedented economic growth during
more than two decades, from 1950 through 1973, which in turn led
to a great deal of achievements in the social field: the ages of
compul sory schmolihg were increased, sociai security was expandeds
to cover the people who were not previously protected, the age of
retirement was lowered, etc¢., in many countries. There was a
considerable expansicon of education,.health services, cultural
activities, etc., towards the previously under-privileged groups.
Moreover, all‘social groups increased their per capita social
and ecconomic consumption. Of course, the tempo of growth was not
regular and drawbacks were noticeable from time to time in one
country or apother. But by and large, there was undoubtedly a
tremendous increase of wealth in all the industrial world, includ-
ing the European countr¥es, and the growth in social expenditures

seemed everlasting.

All this historic move was creating a growing demand for
health services and subsequently for health manpower and facilities.
In many countries it was felt that, for the first time, shortage
in health manpower could become a reality and that the health
facilities available might not be suitable. fThis was the origin
©f the "requirement-resource" approach in dealing with management
of health facilities and, more specifically, in conducting health
manpower studies., The approach consisted of estimating thé needed
volume of manpower or facilities at a future date and comparing
it to the resources available at the same target date. Given
the trend in demand for health services, these two sister projec-
tions - of requirement and resource - usually showed_a gap; in
most cases, the requirement exceeded the available resource, and
this situation called for decision-making in order to bridge the
gap. Consequently, resource in manpower and facilities had to
be increased.

As a matter of fact, health manpower and facilities

grew everywhere in Europe faster than the population and/or




national wealth during the period 1950-1975. In other words,
in each industrialized country, the health manpower/population
ratio and the hospital bed/population ratioc were drastically
increased. Moreover, equipment became more sophisticated,
personnel became more carefully trained, and both became more

costly,(l}

2. = The turning of the tide: 1975-1978

The crisis of the-world economy reached the European
national health gystems during the years 1975-1978. At this time,
in nearly all the developed countries, the implémentatimn of the
social security or similar systems put the demand for health
services out of reach of the regulating mechanisms of the market:
as people do not have to pay or have to pay only a small part of
the health services and products they want, the demand for these
services and products rises steadily; each national economy has
to pay more and more for health. Health is then competing with
other national expenditures, such as defence, education, trans—
portation, and other sensitive areas. From aﬁother vieﬁpoint,
it is thought that in the field of social expenditures, supply
is a powerful determinant of demand, e.g. the more nurses avail-
-able, the higher the demand for nursing services, other things
being egual.

Two schools emerged at this turning point. First, many
economists thought that at this point in time, the rising health
expenditures were not being compensated by a proporticnate
increase.in the level of people's health. In other words, as a
system of production and consumption, the health sector was enter-
ing the stage of decreasing return. It was then guestionable

that more and more resources should be devoted teo this sector.

(I)A glance at the various annual issues of the Volume III of
the World Health Statistics Annual published by WEO, gives
proof of such trends.




The otherischool was illustrated, "inter.alia, by ‘Illich's book, -~
(2)

"Medical Nemesig®

which called for an end to the progressive
move which had deeply "medicalized" the human society. The reason
behind such a desire was not economically-oriented but philoso-
phically-oriented. Nevertheless, both schools were against the
growth of the health industry and impliecitly rejected the

"requirement-resource" approach of the previous period.

3. — The need for a new outlook

The "requirement-resource" approach, as_pointed out

above, postulates that rescurce has to follow requirement. Since,
in most cases, requirement exceeds current resources, the latter
has to be increased. Whatever judgments we may have on the
thoughts of the two schools briefly evoked above (see 2}, the
appreoach - : . appears unrealistic for the next 10 or 20
years, given the'foreseeable economic constraints. A new outloock

-

is therefore needed in the matter.

First, a better knowledge of requirement is needed.
Second, projection in health manpower and facilities has to
aim primarily at adjusting future available resource to future
requirement in the best way. Emphasis is no longer placed on
resource growth but on resource distribution and utilization.
This does not mean that we exclude increase in manpower and
facilities during the next two decades. The basic problem is
one of perspective: we no longer look at the(gfowth of resource

as the panacea for resolving health problems. Instead, we
try to better define requirement and +o see how we can make do

with available resources to meet the requirement.

(2)Illich, I. (1975) Medical Nemesis : The Expropriation of
Health, London, New York, Calder and Boyars.

(B)Given the upward trend during the previous decades, health
resources will increase during the years to come, but probably
at a decreasing rate.




From a concrete point of view, three fields, among
others, can be singled-out and explored by prospective studies,

They are enumerated here balow.
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During the previous decades, requirement was in most
cases calculated gleobally, on the basis of econometric models or
aggregated indexes such as the bed/population ratio, the
personnel/population ratico, etc. Needless to say, these global
methods were not able to point out sectoral problems. Moreover,
requirement was often overestimated for many sectors Ey these
methods, It now seems of interest to break down the calculations
in order to adjust them to each specific heslth sector. Séctori;h
zation of the health system may be operated on the basis of

morbidity types (acute illness, chronic disease, mental disorder,

etc.) or places of delivery of services {(private practice, health

centexr’, general hospital, specialized hospital, etec.) or categories

of manpower and/or facilities (various health pfofassicﬁs, differ-

ent kinds of facilities, etc.). Such a disinteqrated approach

has bezen performed in the past but was not succeszful because of

" the lack of two elements: (i) it was done only for some sectors

instead of being systematically carried out for zll segments of
the health system; (ii) it was not summed up in 2z synthesis which
could provide a global view covering the reguirement in all the
health system. If these two elements are now brought in, it can

be hoped that better results can be harvested.
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puring the last decades, some changes in the health
system of the industrial countries have drastically transformed
the requirement pattern for manpower and facilities. Two éxamples

can be singled-out. The first one was related to change in




‘tuberculosis treatment, ‘which reduced-considerably the need for:. v.. .
manpower and hospital beds in this sector. The change was not
foreseen, and when it became obvious, its implementation was
delayed in many countfies. There was, therefore, a continuous
building-up of sanatoria and a wide-spread training of sanatoria's
rersonnel, both . constituted an important wastage. The
-second example was related to mental health prevention and treat- ]
ment, change of which led to a progressive reduction of the require-
ment for beds in psychiatric hospitals. The change was perceived
too late, and decision-makers could not stop in time the building

of big mental hospitals, which appeared useless after their comple—
tion. BSuch wastages, which could be easily absorbed during the

period of rapid economic growth, might become too heavy a burden
in the future. ' "
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This idea is self-evident. The problem is that, so far,
we are badly lacking in experience in the matter. Sectoral action
does not seem very fruitful. What is needed now is a global view
of the field which would allow the implementation of selective
action in the sensitive segments of the health system. Such a

global view cannot be obtained without systematic studies.
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REVIEwW OF AVATILABLE METEODOLOGY OF PROJECTIONS OF FUTURE

TRENDS IN CANCER RISK
tlatti Hakama

zctual applications of projections in cancer epidemiology are
relatively rare. In the following different methods used for

predicting cancer incidence in Finland are described and scme

of the purposes of making such predictions are mentioned.
This paper is largely based on an article which will be published

in the World Health Statistics guarterly in 1980 {(1).

The different predictions will be classified into three types:
direct extrapolation of past trend (type I), using data on risk

factors (type II) and evaluating the effects of intervention

(type III}.

R Type I model: extrapeolation of trend

The simplest way of making predictions of cancer incidence or
mortality is to assume that the past trend will continue inte
the future. However, in actual fact past trends indicate little
about future risk of disease and thérefore it may be advisable

to be conservative in the specifications of the model in order

to prevent gross differences between predicted and observed values.




Using the 1957-68 data from the Finnish Cancer Registry,

projections were made for the incidence of cancer of different
anatomical sites fdr the vear 1980.{2,3,Fig.1). The incidenceraté@
were adjusted for the 1980 sex-specific population forecasts;

the linear extrapolation for different cancers with an increasing_
trend and exponential extrapolation for types of cancers with
decreasing trend were assumed. Exponential trend prevented
negative values for the predictegd incidence, and linear increase
in trend usually leads to more conservative estimates than do,

for example, higher order poelynomials. Fig. 1 shows the total
cancer incidence and incidence of various cancers in Finland

and predicted incidences for the same for 1980 in terms of a 90 %

confidence interval.

Later, the analysis was extended to cover the periocd 1255-70

and separate predictions1were made for each of Finland's 16
central hospital districts (4). 1In addition to the predicted
incidence for 1980 and 1985, the actual number of cancer cases
was projected by multiplying population projections (5) by the
predicted incidence. This was done at‘the‘request of the
Natienal Board of Health. The predictions (by central hospital
district) were used for planning of oncological facilities and
for the allocation of services and resources.

Cancer incidence predictions for the past few years were compared
with the recorded incidence rates for the same years.. Prediction
curves showed.a good fit with the observed rates for most

cancers of different anatomical sites. However, lung cancer

incidence in females and the incidence of melanomas showed

-




a more rapid increase than was predicted. On the other hand,
the incidence of lung and laryngeal cancers in males was less
than predicted. The deviations from the predicted incidences

were in agreement with changes in eticlogical exposures (6, 7).

For cancers of several anatomical sites the age/incidence
curves are of similar shape for each birth cohort. For the
cohorts that will make the most contributioen to the incidence
in the future, the levels can already be estimated and the
SHE - “trends in incidence rates by age may be used to improve
the prediction. This is especially true for cancers
where the eticlogical exposures affect early in life. For
example, Haenszel & Correa (8) have postulated that premalignant

transformations occur early in life whiech may lead to stomach

cancer at a later age.

The age/incidence curve for epithelial cancers closely follows
the Gaussian distribution. Fig. 2 shows selected age-specific

...... : incidence rates for stomach cancer among Finnish males fox

1962~65 and cohort incidence curves based on extrapolation of
the Gaussian distribution (9). It wés assumed that the shape
of the distribution was the same but the level of the incidence
rates changed between different cohorts. In orxrder to show the
accuracy of the extrapolation as well, rates for 18953-57 and
for 1958-61 are also shown in Fig. 2. The fit was relatively

good and the observed rates did not show any systematic devi-

ations from the expected curve.




For the cohoft born at the end of the 19th century the risk of
stomach cancer was estimated at about 3 in terms of unit risk
for the cohort born 20 vears later (9). It was possible to
verify this prediction by means of observed incidence rates in
the 1970s and it was found that the prediction was very accurate
for the cohorts born between 1885 and 1920. The age-adjusted
cross-sectional rates in Finland were 71 in 1953 and 26 in 1976

per 100 000 person-years.

Type IT models: utilization of risk factors.in the prediction

of cancer risk

If the latent period between first exposure and thé diagnosis

of cancer is long (for epithelial tumours it is likely to be

of the order of 20 years), use of risk factor's trends sometimes
make it possible to predict the incidence. The length of the
period for which the prediction is made is equal to the length
of the latent period. However, for most types of cancer prepon-

derent risk factors have not been established.

Two examples of using data on risk factors in incidence prediction

are considered below:

1 prediction of breast cancer incidence on the basis of
geographical correlations between different provinces in

Finland (10);

2 and prediction of lung cancer incidence for Finnish males

based on the prevalence of tobacco smoking (11).




Breast cancéf is the leading type of cancer in most western
female populations. Risk factors associated with viruses,
heredity, standard of living, female hormones, and reproduction
have been proposed (12); however, the standard of living and

hormonal or reproductive factors seem to be the most important.

For example, females with their first pregnancy at the age of
less than 30 years have a relative risk equal to the 3 as compared
to females with their first pregnancy at less than 20 years of
age. A threefold risk of breast cancer is also found between
extreme social strata (e.g. women with academic degrees on the

one hand and unskilled labourers on the other).
Variables describing fertility and standard of living for the
period 1954-58 were correlated with breast cancer incidence
during the period 1967-73 for Finland's provinces. A latent
period of 15 years was chosen for practical reasons and because

different latent periods had only minor effects on the cerrelation.

The variables "percentage of industrial population", "percentage
of urban population" and "taxable income per inhabitant" were

selected to describe the standard of living within each province.
It was found that taxable income correlated best with the breast

cancer incidence,

Fertility rates were available for each of Finland's provinces,
Since age at first pregnancy is a strong risk factor it was
hypothesized that age-specific fertility rates at 15-19 years

or at 20-24 years were the best indicators of breast cancer risk.




However, the general fertility rate proved tc have the highest

correlation with breast cancer incidence.

When these results were combined and a simple regression model
was applied, the following relationship was seen between the

risk indicators and the incidence rates:

log (incidence, 1969-73) = 3.6 - 0.002 (general fertility, 1954-58)

+ 0.00007 (taxable income, 1954-58). {L1)

The above eguation had a multiple correlation of 0.90. Using

the parameters estimated in this equation and the risk indicators

for 1969-73, breast cancer was predicted for the period 1984-88.
Fig. 3 shows observed mean annual age-adjusted incidence rates
©f breast cancer for 1954-58 and 1969-73 and predicted rates for

1984-88 for each of Finland's provinces.

The purpose of the analysis was epidemiological. The significance
of the different types of risk factors was analysed from geographi-
cal correlations (excess weilght and the size of the woman were

found to be unimportant). The prediction was only a by-product

of the study.

For lung cancer, the most important risk factor is tobaceco
smoking (13). C(Cigarette smokers have a lung cancer risk ten
times that of non-smokers, and it was estimated that 80 & of all

lung cancers among Finnish males were due to cigarette smoking.

In Finland, there is a long tradition of cigarette smoking (14).

The first industrial plants manufacturing Russian-type cigarettes
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were founded in the 1880s. In the 1920s, the annual consumption

was about 1000 cigarettes per adult. 1In recent years this
figure has been abéut 1800. The time series of the consumption
of manufactured cigarettes is available from 1920 and the most
recent figure used in the present analysis is for 1%78. Lung
cancer incidence rates from the Finnish Cancgr Régistry were

available between 1953 and 19875,

Lung cancer incidence for males in Finland was predicted (11)

by means of a dynamic linear model (15). The incidence of lung
cancer and number of cigarettes smoked per adult were correlated
with different time-lags. The correlétion was significant for
several time;lags of about 10 and 20 years. The following model

gerves as an example of the results:

Yp = 242 % 17.6x,

14.3

9 21 ~ X .23 (2)

+ %0.653_10

+ 0.3, _

where Y, is the lung cancer incidence rate and X, is the

consumption of cigarettes in year t.

This equation allows the prediction to be made of lung cancer
incidence for 9 years without any prediction of +the cigarette
consumption. Fig. 4 shows the predicted incidence rates up to
the year 2000 assuming that the consumption of cigarettes will
remain in the future at the same level (1800 per adult) as in
1978, The purpose of this analysis was methodological, and the
analysis was not carried out in brder to devise tools for

administrative or scientific purposes.




Type III: Models for predicting the effects of intervention

For-purposeslof adﬁinistration and planning it is desirable to
have an idea of the effects of intervention of risk factors or
related variables on the risk of the disease. This type of
prediction assumes knowledge on the natural history of the

disease.

The most fruitful theory on carcinogenesis has been the assumption
that carcinogenesis is a multistage process. The effect of
intervention of risk factors (stopping of smoking, removing of
occupational exposure) depends on whether the expesure affects
early or late stage carcinogenesis in the multistage process.
Cigarette smoking is likely to affect late stages in lung
carcinogenesis and stopping of smoxing has a relatively immidiate
effect on the lung cancér risk. Hence, it is possible to evaluate,
say, the results of health education campaigns on the risk of

lung cancer in the next few years.

Some of the occupational exposures are likely to affect the early
stages of carcinogenesis. As a consequence removing of such

an exposure has a limited effect only on the risk of cancer

of those workers already exposed.

Mass screenings of cervical cancer are a means of intervention
aimed at detecting of preclinical stages of the diseasze, and

the effects on the risk of frankly invasive cervical cancer should
be affected relatively rapidly after starting of a screening
pregramme. It was estimated that about 20 $ of frankly invasive

cases had a preinvasive.stage shorter than the time lag between




the repeated-SCIEEnings within the crganized mass screéning
programme in Finland. This evidence, combined with data on
attendance réte, yieldeﬂ an estimate of a final 60 % reduction
in the incidence of frankly invasive cervical cancer (17).

It was later possible to verify this prediction by the observed
trends in cervical cancer in Finland. The observed incidence
rates of invasive cervical cancer have been very similar in
1873, 1274, and 1975 (Fig. 5), indicating that the rates may

stabilize cleose to the value predicted by epidemiclogical means,

The prediction of the effects of known or postulated intervention
is an important administrative (and sometimes scientific) problem,
which can be'successfully handled by the presently available
methodological means. The long-term prediction of cancer risk

is a challenging problem withcout a general solution. Direct
extrapolation of past trends of cancer incidence or mortality

may lead to grossly erroneous results. The long latent period
from the beginning of exposure to the diagnogis of cancer can

be utilized in making predictions. Thé‘risk factors used as
auxiliary variables have two prerequiéites: (1) they should be
preponderent enough and (2) they should not be subject to

unpredictable intervention during the period of prediction.

Some primary sites can be thought -to meet these general
conditions, but it is unlikely that overall cancer risk or risk

of cancer at all specific primary sites could be predicted in

this way.
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. K. Miltényi:

. Zeview of availabis methodelogy ¢f projection

ol future trends in the utilizatiocn of health smervices,

L. In the absence gf a generally accepted methodology
¢i projections in this field, I would propose in this paperx

/1) to list some basic factors which can he usaed ag
starting points for such Sxercise; _

[ii/ to review the avallability of empirical/statistical
Gata,

fi1if to ocutline the logic of the methods suggestad;

[iv/ to indicate some probable, generally acoeptad
4ssunvtions  and their impiications.

2. In a simplified model utilization of health gervices
are Getermined by the fellowine factors

/i{ population; =ize ana structure;

Jiiy) morbidity;

/iii/ proportion of mornidity attended by health

3. Populaticn projsction. It feems evident that any
realistic health projection must be based primarily on the
expected size ana structure of tne population., In this respect
eypeclally the sex/age structure is of basic importance,
considaring the strong differences in sex/age specific
rorbidicy. As most Eurcopean ccuntries do prepara populatien
projection, using ge nerally the conponent metinod, reliable,
cetailad and solid information is avaiable on this topic. This
is especially trus for the adult and old age groups, which are
not affected by the well known uncertainties of the fertility
assumptions.

. korbidity rates /incide ence and prevalence/ by age
and sa:, Pnt1c1uaLPQ norbldltv rates, of course, have to be
pazed on sSome enpirical, statistical evidence. Statistical

data supply in this fisld seeNs, howevar, not adequate. The

raln sources of cata are




it

/i/ morbidity recorded in retrospective/longitudinal
sample population/heousgehold surveys;

/ii/ infectious dizeases, covered by the compulsoery
report systenm;

/iii/ some particular diseases [e.g. cancer/ attended
and reported by spacialized institutions;

Jiv/ hospitalized morbidity, recorded by hospitals;

/v/] incidenca and prevalence of eccnomically active
persons on sick leave, recorded by the social insurance agancy

fvij causes of Jeaths, reported in the vital

ragistraction system.

3. Theorcetically, data from souree 4. /i/ could be
considered as mest comprenensive and representative. fiowever,
in resrospecilive surveys recall lapse and sukbjectid inter-
sratation of the rather uncertain definition of "illness” may
cause serious omissions and bias. In longitudinal surveys tihg
srobability of drow out nay be correlated with morwidity.

The inherent selectivity and/or partiality of data from sources
Jii/ = /vi/ are obvious. However one general conclusion i3
supported by all data i.e. the "U" shaped curve of morbidity

Ty age,

4. hpart from the difficulties cf the statistical
basis, extrapolating present/past morbidity trends implies
making both ceneral assumptions for socio-economic development
ana speclific asswnptions for the anticipated progress in
medicine and pharmacology. The latter, of course, have to Lo
elanorated for individual diseases, or groups of diseases,

homogeonous in sore respect.

. 7. A general anu basig factor influencing future
morpidity, especially as defined by the prevalence, 1s tne
aglng of tne population. The increased life expectancy, together

witn decrcasew fertility, will c¢ontinue the aging process,

experirnced in the rocent Qecades, This iz irrespective of tho

fact, whether furtner incrcase in the 1ife expectancy can Le
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y §till anticipated or not. Older age structure - other things
*
Delng egual - will increase general morbidity,

4. Improvment in infant and ohild care. has increasead
Lng survival ratio of handicapped c¢hildren, development in
nzdicing and surgery the survival of indured, disabhled adults.

This will have two probable consaguences

{1/ the proportion of handicapned/disabled children/adults
reculring spaecial educational /social /medical care nay increase,

emoidslsing the need for better, more efficient renabilitation;

fii]/ the number of old age Persons reguiring - in the
arscence of younger family members or relatives — elther
ellocations ininstitutions /hospitals or gpecial homes/pensions/
O some other forms of social care /2.g9. visiting nurse, sccial

worker/ will alsc increase.

Statlstics on these phenomena are usually avaiaple

anG aueguate to make assumptions for future trends,

Y. Access to and utilization of health services are
determined mainily oy the socic-aconomie and medical-institutional
sackoround. 3ocial insurance has had an inmportant role in ths
general use of rpedical/nealth “are, providing services free of
chargsz. The proportion of the populaticon covered by social
insurance has increased in tie recent decades in Europe, espacially
in the socialist and wordic countries approching 100 . In
Fungary e.qg. in the 1950-ies sbcocut 30+% of the population was
covered. in the early 1¥70-ies 37-99 %. The 1974 Health aAct,
declaring the rignt to free nedical /health sarvices by virtue
of citizenship has completed this process, abolishing thie rea
Eaplng connectead with the certification cf social insurance

participzation, required eaylier when utilizing health services.

0. altiougn legally and theoretically there are not
osstacles to nrevent sorebody frem the utilization of health

p
[t
i

i, there ore =till slenificant variations in this raspect,

irflucneoa }_}- Lo foctors o8 fDllQ"ﬂ”‘_‘:.

/il typae of morbidity/diseas&s;
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/ii} distance from and access to health institutions. K

Tw rural areas ailstance from the general/district practitioner

nay be also relevant, aspecially for older persons,

/iii/ anticipated time oI waiting for the servicas]

Jiv] personal, subjectiv inclination to be attended
Ly the doctor, nurse, hospltal etc. influenced also by age,
previous experiences, social and cultural backeground. Larlier
it was cenerally assumed that soclo-econoric level, =school
attendance etc. have positive correlaticn with the disposition
to utilize health services. iowevar, some recent expaeriences
may Lndicate possiple chancges in thig respect, proiessionals
being less inclined than strata with averags eéucational background.
Inclination by age is also more or less 'U" shaped, wiith tne
sreecgtion of the oldest age group where some decrease may

LT oEr.,

11. ineorstically all antigipated or planned changes
in these factors nave to be considered to formulate assumptions
for future trands in the utilization of health services,. ilowever,
sratistical data for analysing the relative influence of these
factors are ratner scanty anc fragmentary, derived mainly from
srall and non representatlve surveys.

12. 50 far "nhealth services® were considered in general
in this paper, withous making distinction by the type of these
services. In reality three basic groug® of health services,'
utilized airectly wy the population, can be distinguished

/i the zervices of the general/district practitioner

/ii/ the services of polyclinics i.e. out-patient

jiii/ the services of nospitals and other in-patient

institutions.

Ore crucial task of health programmes is co cebtormine

prioritics in the sllocation of the avaiable funds [investments,
extension, nodernization =te,./ on che casis of the wvxpected

chenges in the utilization of these sexvices.




13. During the last decades - at least in Hungary -

& general snift was observed from the general practitioner's

t

s2rvices towards those of the specialised Qut-patient
institutions. To some eXtent the decreasing prestige of the

tit
veneral practitioners has contributed ko this process. Incraasing

o

&
speclalization and instrumentation in the medicine has decreased
the competence of the general practitioners, especially in the
urkan areas sonetimes compelling them to daily routine,
2dministration - and to the dispatch of £he patients to the
Telcovant speciglized institution. This, however, has the inherent
wanger of the aisintegration and ¢dehumanization of the madical
practice. Thus, it can be arsguad that the continuation cn this
easures e.g. maxing possible the free choice of doctors for
the patient, i.e. revitalizing the role of the traditional

" family doctor', volicy decisions on such matters may strdngly
influcence future trends, thus they must be incorpeorated in tne

projection methodology.

14. The distribution of work between out-patient and
in-patignt services is a crucial part in nealth planning/projection.
Cihanges in both direction can be anticipated. Innovations in the
modicing and pharmacology can replace treatment -~ or at least
snortan it - previously restricted to hospitals, by methods which
can e applied to out-patients. However, the opposite may be
aiso true; tne application of sgphisticated technics in dliagnostic
or

¥ therapic procedures may necessitate in-patient treatment,

15, It may be perhaps assumed that the gensral tendency

will bhe towards out-patient services, as it happened e.g. with

1]

tne ToC, and as it started, at least in some developed countries

in the psychlatry, Decreased fertility will reduce the rzquired

czpaclty of chsirvectics and gynascology departments, egpacially

17 it is achievad by contraception, replacing the prachtice

cf the induced ahortions.




1. Thus, Lt way be assumed that further extension of
proper hospltal bza capacity, labelled sometimes "active beds™,
will not be necessary. However, for the reasons mentioned in
woints 7-8, the lacreasing demand for “pasgive’ hoswvital beds

can e zafely anticlpated.

17. Pharmaceutical services have Leen growing in all
Furopean counkries fox the last two decades. There 15 no reason

tn assume the discontinuation ¢f this process,

16, Tihis paper deliverately omitted those pubmlic health

ausmocts Wwhich are not utilized directly Ly individuals/housenclds.
i J o

LY. 1 an aware trpat this skeuvchy paper is full of
wagursainties end gaps, Thig must Le partly due to my limited
rnowWledoe in this field. lowever, to some extent it nay be
ki roflocsion of the current nractice in the health planning
and prodection whicnh seer® to lao Lebhind, compared to other fieldﬁ,
i.e. woconomy or demography. In order o develop an integrated
systor, of sconemic anu social planning the relative backwardn=ss

of nealth planning should Le corractad.




