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The present document is aimed at examining in an
overview the past trends and future perspectives regarding the
projection of health manpower and facilities in industrialized
societies. It is hoped that it will pave the way to a largs

discussion of the matter.




1. = The “requirement-resource approach of the 1955-1975 period

- After recovering from the 2Znd Wo:ld War, the industrial-
ized countries exparienced 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
compulsory schooling were increased, sociai security was expandeds
tc cover the people who were not previocusly protected, the age of
retirement was lowered, etc., in many countriés. -There was a
considerable expansion Of education, health services, cultural
activities, etc., towards the previously under-privileged groups.
Moreover, all.social groups increased their per capita social
and economic consumption. Of course, the tempo of growth was not
regular and drawbacks were noticeable from time to time in one
country or another., But by and large, there was undoubtedly a
tremendous increase of wealth in all the industrial world, includ-

ing the Eurcopean countries, and the growth in social expenditures

»

seemead everlasting.

All this historic move was creating & growing demand for
health services and subseguently for ﬁealth manpower and facilities.
Tn many countries it was felt that, for the first time, Ehcrtége
in health manpower could become a feality and that the health
facilities available might not be suitable. This was the origin
of the "reguirement-resource" approach in dealing with management
of health facilities and, more specifically, in conducting health
manpower studies. The approach consisted of estimating thé neaded
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 reguirement exceeded the availakle 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 dur;ng_tgg_pg:%pd ;950—1975._“In‘other words, .
in each industrialized country, the health manpower/population
ratio and the hospital bed/population ratio were drastically .
increased., Moxeover, equipment became more sophisticated,:
personnel became more carefully trained, and both became more

costly-tl)

v

2. - The turning of the tide: . 1975-1978. .rm:¢$;-;, o

- N B AR TRE TR e I St e A Bromn ol

The crisis of the.world economy reached the Buropean
national health gystems during the years 1975-1978. At this time,
in nearly all the developed countries, the implémentatian 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 thece
services and products rises steadily; .each natioﬁal_economy heas- - .
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 a;other vieﬁpoint;
it is thought that in the field of social expenditures, supply
is a powerful determinant of demand, e.g. the more:nurses avatl-
able, the higher the demand for nursing services, other things
being equal.

Two schools emerged at this turning point. FPirst, many
economists thought that at this point in time, the rising health
expenditures were not being compensated by a proportionate
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 questionable .

that more and more resources should he devoted to this sector.

(l)A glance at the various annual issues of the Volume TII of
the World Health Statistics Annual published by WHO, gives
proof of such trends.




The other ‘school was illustrated, inter alia, by Tllich's boock,
(2)

"Medical Nemesis" which called for an end to the progressive

move which had deeply "medicalized"™ the human societyhl 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 implicitly rejected the

"requirement-resource" approach of the previous period.

3. ~.The, need for a new outlook

.The_"requiremEntrresource“.approach,-as.pointed out .
above, postulates that resource has to -follow requirement. Since,
in most cases, requirement exceeds current resourcesg, the latter
has to be increased. Whatever judgments we may have on the
thoughts of the two schools briefly evoked above (see 2), the
approach - : . appears unrealistic for the next 10 or 20
years, given the foreseeable economic constrainté. A new outlook

-

is therefore needed in the matter.

First, a better knowledge of requirément is needed.
Second, projection in health manpower and facilities has to
aim primarily at -adjusting future available rescurce to-future -
reguirement 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, probhlem is . -
one of perspective: we no longer look at the growth of reéource
as the panacea for resolving health prObIEms.(B) Instead, we
try to better define requirement and to see how we-can make do
with available resources to meet the requirement.

(2)I11i¢h, I. (1975) Medical Nemesis : The Expropriation of
Health, London, New York, Calder and Boyars.

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




From a concrete point of view, three fields, among

others,'qaﬂ‘be singled-out and éxplored‘by‘praépectivé studies.

They are'enumerated here below.

health manpower and facilities by a disintegrated approach

During the previous decades, reguirement was in most
cases calculatéd globallyy -enithe basis of econometric models or
aggregated indexes such as ﬁhe bed/population ratio, the
personnel /population ratio, etec. Needless to say, these Qlobal
methods were not able td poirit out ‘sectoral problems. W Moreover,
raquirement was often overestimated for many sectors by these ..
methods. It now seems of interest to break down the calculations
in order to adijust them to each specific health sector. Sectori-
zation of the health system may be operated on the basis of
morbidity types (actte illness, chronic disease,kmental disorder,

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

center, general hospital, specialized hospital, ete.) or categories
of manpower and/or facilities (various healtﬁkpicfessioﬁs, differ-
ent kinds of facilities, etc.).” Such a"disintegrated approach

has been performed in the past but'.was not successful because of
the lack of two elements: {i) it was done only for some sectors
instead of being systematically carried out for all segments of
the health system; (ii)} it was not summed up in . a synthesis which
could provide a global view covering the requirement 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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During the ‘last decades, some changes in the health
system of the industrial countries have drastically transformed
the requirement pattern for manpower and facilities. TIwo éxamples
can be singled-out. The first one was related to change in




tuberculosis treatment, ‘which reduced considerably-the need for
manpower and hospital bedﬁuih this sector. The change was not
foreseen, and when it became obvious, its implementation was
delayed in'many‘countfiESZ' There was, therefore, a continuous
building—up of sanatoria and alwide"spread training of sanatoria's
personnel, both '~ "~ tonstituted 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. hogpitals. -The change was perceiwed
too late, and decision-makers could not stop. in time the building
of big mental hospitals, which appeared useless éfter‘théir cémple—
tion. Such wastages, which could be easily absorbed during the

period of rapid economic growth, might become oo heavy a2 burden
in the future,
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This idea is selfheviaenfl The problem is that, so far,
we are badly lacking in experience in the matter. Sectoral action
does not seem very fruitful. Whaﬁlis neéded‘néw is a global view
of the field which ﬁould a}iow t@é impleﬁgﬂtgtégnlgf‘sélective .
action in thé.éehéiﬁivéﬂéegﬂént;uof.khe ﬂeaiEﬁ;éystémftlsﬁéh a

global view cannot be obtained without systematic studies.
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[ntroductlﬂn

The Meeting was opened by Dr A. Wober, Director of Health Information, WHO Regional Office for
Europe, on behalf of the Director of the WHO European Hegiom, Dr Leo A. Kaprio. Dr Bui Dang Ha Douin
wias elected Chairman and Professor M.K. Hakamo Rapporteur. The participants are listed in Aonex Tf.

The purpose of the Meeting was: {a) teo identify clemants which should be included in the
projectionss  {h) to review the methodolopy of forecssting; (<) rto detoermipne priorities in
developing projections wirh regard to disease categorics and to ¢lements in the forecastiny; and
(d) to ¢onsider a plan ¢f action for further development of the project, the intention of the
Regional Office being to produce periodie publications, if possible every four years, summarizliny
and updating the foregast.

Tv was agreed that the pnrpose of 2 projection was the wost important facter alfecting the
choice of methodology. Both the available data and the choice of methodology should be censiderad
when making projections for the purpeses of managemeat and planning,

For the purposes of the Meeting, it was considered necessary to adopt a limited definition of
health, namely "the absence of well-defined diseases or impairments'. Sociceconemic factors, such
as lifestyle and behaviour, avd cavirvommental factors should be considercd as variables to br faken
into account in projectionms of health status. To this connexion, it was recognized that ene of the
main challenges of the repional strategy for aCtaining health for ' ‘' rhe year 2000 (see document
FUR/KCIO/8) lies [n preventive activities in seclors other than health. Therefore, risk factors and
the possible iafluence on thesse of preventive activitivs in ether secbors should also become a very
important area for forecasting studies,

The methodological aspests of predicting risk factors, worbidity and mortality, the utilization
of health services, and health resources werce discussed. Four background papers were presented,
dealing with the prediction of cancer incidence, projections on the wtilization of health services,
and manpower projection {Lwo papers), These are listed in Aenex 1. A limited oumber of copies (in
English) are available upon request from the Regional Office.

lgpulation projection

Any realistic health projection must be based primarily on the expected size and structure of
the population. Tn this respect the ape and sex structure is of basic importunce, owing to the
large differences in age-specific and sex-specific morbidity and morfality. As mest European
countries fake age and sex structure inte account when preparing population projections, reliable
and detailed information is available. This is especially true for those age groups that are not
affected by uncertainties concerning fertiiity assumptions.

Projections of mortality, morbidity and dJisshility

Attention should be paid to the development of adequate statistical information systems,
Actual applications of projections of ill health seem rare. It was considered useful to classify
the methods used for health projectionms into three types: (1) direct extrapolation of past trends
according to age, sex, etc.; {2Z) by the use of data on tisk factors; and (3) evaluation of the
effects of intervention. The merhod chosen would depend on its purpose, ou the indicator used, and
on the diseagse or okther condition causing 111 health,

An understanding of the natural history of the disease may prevent grogs errors in predictions
resulting from the use of Methpd 1. For several chronic diseases there may be a long latent period
between exposure to a causal agent and diagnosis of the disease. 1f the expesure is highly velated
to subsequent devalopment of the disease, accurate long-term predictions {Method 2) can be made.
Both preventive and therapeutic interventions sffect the progoosis. The effects of these
interventions on the popelation level can be predicted and combined in ditterent projections,
corresponding to alternative public health actions (Metheod 3).

Projections of whilization oi health services

This was discussed on the basis of the background paper prepared by Dr K. Miltemyi,
Utilization of health services 33 determined mainly by demographic and morbidity factors, while
access to health services is determiced mainly by the sociocconemic and medical-institutional
background. Seoclal insurance has had an important vole in the general vse of wedical health care,
providing services free of charge in many cases. The proportion of the population covered by sovial
insurance has increasod Lo recont decades in the Furopean Regioo.

-~
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Although legally and theoretically there are no obstacles preventing people from using health
services, there are still significant variations in use, resulting from the type of morbidity or
disease, the distance from and access to health institutions, the anticipated time of waiting for
services, and personal facters, Tn rural areas, the distance from the general practitioner may be
relevant too, especially for older persens. It was assumed that seciceconomie level, schoel
attendance, etc,, also have a3 bearing oo personal attitudes to the uwse of health services.

w

Theoretically, all anticipated or planned changes in these factors have to be considered when
formulating assumptions about future trends in the utilization of health scrvices. However,
statistical data for analysing the relative influence of these factors ave rather fragmentary, being
derived mainly from small and nonreprescutative surveys.

Tn addition to self-care, which should receive special attention, three basic groups of health
service used by the population may be distinguished: the primary care services, including the
sarvices of the general practitioner; outpatient services; and hospital spd other inpatient
services. Health decision makers determine priorities in the allocation of available funds on the
basis of expected changes in the need for these services,

The distribution of work between primary and specialized institutions, as well as between
putpacient and inpatient services, is a4 eruciasl part of health planning and projections.
Imnovations in medicine =nd pharmacelegy can result in 8 shortening of hospital treafment or its
replacement by outpatient treatment. However, the opposite may alse be true: the application of
sophisticated techniques in diagnostic or therapeutic pracedures may necaessitate inpatient treatment.

Predictions of the use of health services could be outlined on the basis of the three types of
model describad above. Method 1| models use trends in the vtilization of health services, possibly
broken down by sex, age, and social and educational levels. Method 2 wodels would take into aceount
the probable changes in the facturs affecting the utilization, while Method 3 models would involve
the expected effects of intervention. Predictions of utilization stemming from health needs, as
measured by indices of i1l health, were also considered. Both appresches were deemed necessary.

Frojection of health resources

The Group examined the state of the art regarding prejectiocn of health resources, on the basis
of two papers submitted by Dr Bui Dang Ha Doan. With regard te projections of health facilities,
the sinple methodology used so far is that of economica; the projection is aimed at defermining the
money spent on faerilitics without expressing directly the physical quantities (number of beds,
gquantity of radiological eguipmeat, ete.}. Various methods are available for projecting health
manpower resources and requirements. Regarding the projection of health manpower resources, it was
ggraed that reseacch inte alternative resource sllocalbions was necessary, not simply with respect to
rask delegation but also concerning resources in mappower and equipment, Emphasis was placed on
prospective stodies of manpowey tasks rather than om a simple count of numbers. Concerning the
projection of health manpower Tequirements, three new approaches were singled out: (a) a
disintegrated process, taking inta account separately the various sechtors of the health system,
followed by & synthesis giving a global view of future requirements; ({b) a better determination of
future requirements by making some allowance for umpredicted events when developing prejection
modeks;  and (¢) closer linkage of resource and regquirement projections, since better distributien
and utilization of future available resources will be the best way ro meet future requirements.
These three approaches are not mutually exclusive.

Requirements [or data on which projections are based

Any projection of resources sheuld preferably be based on projected needs and tasks to be
performed; howaver, procedures using trands in resource allocation and utilizarien are useful and

need further research. Availability and needs for stetistical data were considered. The following
indicators were regavded as essential in predicting the health situation:

Population

Age, sex, urban/vural, socioeconemic, envirommental and behavioural.

111 health

Tndicators include mortalitvy, merbidity {incidence and prevalence) and disability.
Ewmphasis should be placed on the following disecase categovies: cardiovascular diseases,
cancer, violent deaths (acecidents, suicides), mental disesses, diseases of the musculoskeletal
systew, end communicable diseases.
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Indicators of aurvival include expectation of life, infant mortality and perinatal
mortality. [Finally, absence from weork should be ingluded as an indicator of 111 health.

HiilizaELSﬂ
The following indicators should be considered: "

- attandance rates, by type of service;

= deration of stay in hospital;

- cost of service;

~ peroentage of population entering the health system through primary heallth care services;

- percentage of first contact with specialists arising out of referral Lrom primary health
care gervices;

- proportion of children lmmunized apgainst specific diseases;

- percentage of contacts in primary health cave which do not imvelve curative services by
category, e.g. family planning, surveillsnce, health edypcation and promoticon, etc.;

- consumption of drups and appliances; and

- gelf-care,

Regources

- ¢lassic resource—-to-population ratioss

= average daily time of availability of primary health care services;

~ number of persons working in primary care;

- number of persens woerking in hospitals and in the community, hy category;
percentage of primary care teams with an establisghed mechanism for commmmity
participat ion;

- percentaye of ¢nat of health services devoted to primary care;

— health expenditure as o proportion of the gross national product;

- porcentage of health expenditure financed by governwent (central and local), social
security {(compulsovy insurance), private insurance, private direct payment, etc.

Cross=classification should be conaidered for those types of elements for which it is relevant.

Eecommendations and plan of action

1. This report should be widely digseminated.

2. An inventory should be made of existing methodologies and applications in the health field on
the basis of contacts establishbed through dissemination of this report,

3. New methodologies should be developed where necessary.

4. Pilot studies should be undertaken by cellaborators in the following three areas: projections
of 11l health; utilizatien of health services; health resources.

5. Data required for projections should be reviewed and collected.
6, Technical meetings should be orgaznized on the three areas referred to in point 4.

7. A meeting should follow, to which governments of Member States would be invited to send
representatives, in order to decide how the results obtained would be used.

8. The WHO Regional Office for Furope should devote sufficient resources in terms of both funds
and staff to meet rthe regquirements of thiz plan of action. Lo particular, it is hoped that the
Regional Qffice will play 2 coordinating role and provide strony leadership in the
implementation of this project.

g, Recommendad time schedule for the above activities:
Year Points

198 I, 2, 3, 5
1982 3, 4, &, 7
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Annex 1

LIST OF WORKING PAPERS

Frojection of Ruropean health manpower and facilities during the two coming decades: some
brief reflectious on past trends and fufture research - Dr Bui Dang Ha Dean

Review of available mathodology of projections of future trends in cancer risk -
¥rofessor M.K. Hakauwa

Review of available methodology of projectien of future trends in the utilization of health
services — Dr K. Miltenyl

A critical appraisal of the usuval wmethods of health manpower projection - Dr Bui Dang Ha Doan
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TRENDS IN CANCER RIGSK

Matti Hakama

Actual applications of projections in cancer epidemiology are
relatively rare. In the following different methods used for
predicting cancer incidence in Finland are described and some

of the purposes of making such predictions are mentioned.

This paper is largely based on an article which will be published

in the World Hea&lth Statistics quarterly in 1980 (1).

The different predictions will be classified into three types:
direct extrapolation of past trend {type 1), using data on risk
factors (type II) and evaluating the effects of intervention

(type III).

Type T model: extrapolation of trend

The simplest way of making predictions of cancer incidence or
mertality is to assume that the past trend will continue inteo
the future. However, in actual fact past trends indicate Llittle
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.

v




Using the 1957—68 data from the Finnish Cancer Registry,
projections were made for the incidence of cancer of different
‘anatﬁmical sites fdr the year 1980 (2, 3,Fig.l). The incidence rates
v 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 predicted incidence, and linear increase

in trend usually leads to more conservative estimates than do,

e , for example, higher order polynomials. Fig. 1 shows the total
cancer incidence and incidence of various cancers in Finland
and predicted incidences for the same for 1%80 in terms of a 90 %

confldence interval.

Later, the analysis was extended to cover the period 1955-70
and separate predictions-were made for each of Finland's 16
central hospital districts (4). In addition to the predicted
incidence for 1980 and 1985, the actual number of cancer cases
s was projected by multiplying population projections (5) by the
“l predicted incidence. This was done at'the-request of the
National Board of Health, The predicﬁions (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 etiological exposures (6, 7).

Por 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 contribution to the incidence

in the future, the levels can already he estimated and the

trends in incidence rates by age may be used to improve

the prediction. This is especially true for cancers

where the etiological exposures affect early in life. For
example, Haenszel & Correa ({(B) have postulated ﬁhat premalignant
transformations occur early in life which 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 for
1262-65 and cohort incidence curves baéed 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. 1In order to show the
accuracy of the extrapoliation as well, rates for 1953-57 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 cohdft 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 barﬁ 20 years 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-adijusted
cross-sectional rates in Finland were 71 in 1953 and 26 in 1976
per 100 000 person-years.

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

¢f cancer risk

If the latent period between first exposure and thé diagnosis

©f 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-

cderent 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
hermenal or reproductive factoxrs 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 egual 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
periocd of 15 years was chosen for practical reasons and because

different latent periods had only minor effects on the correlation.

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 wasg 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 to have the highest

correlation with breast cancer incidence.

When these results were combined and =z 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) . {1)

The above equation had a multiple correlatién of 0.90. Using

the parameters estimated in this equation and the risk indicators
for 1969-73, breast cancer was rredicted for the period 1584—88.

Fig. 3 shows observed mean annual age-~adjusted incidence rates

of 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-

s cal correlations (excess weight 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 tobacco
smoking (13). 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. In recent vears this
figure has been about 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 1978. ILung
cancer incidence rates from the Finnish Cancer Régistry were

available between 1953 and 1975.

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

by means cf a dynamic linear model (15). The incidence of lung
cancer and number of c¢igarettes smoked per adult were correlated
with different time~lags. The correlation was significant for
several timteags of about 10 and 20 years. The following model

serves as an example of the results:

14.3x (2)

It = 24,2 + 17.652_9 21 ~t-23

+10.6%y yq + 10.3x,

where y, is the lung cancer incidence rate and X, 1s '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 futuré 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 order to devise tools for

administrative or scientific purpcses,



IType IlI: Models for predicting the effects of intervention

For purposes of administration 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

diseasea.

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
cccupational exposure) depends on whether the exposure affects
early or late stage carcinogenesis in the multistage process.
Cigarette smoking is likely to affect late stages in lung
carcinogenesis and stopping of smoking has a relatively immidiate
effect on the lung cancer risk. Hence, it is possible to evaluate,
say, the results of healtp education campaigns on the risk of

lung cancer in the next few vears.

Some Qf the occupational exposures are likely to affect the early
stages of carcinogenesis. &As a conseqguence 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 disease, and

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

cases had a preinvasive stage shorter than the time lag between
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the repeatea-screeningﬁ within the organized mass screening
programme in Finland. This evidence, combined with data on
attendance réte, yielded 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
1973, 1874, and 1975 (Fig. 5), indicating that the rates may

stabilize close to the value predicted by epidemiological means.

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

is a challenging problem without a general solution. Direct
extrapolation of past tfends of cancer incidence or mortality

may lead to grossly erroneous results. The long latent period
from the beginning of exposure to the diagnosis 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 periocd of prediction.

Some primary sites can be thought-to meet these generxal
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:

Review of available nethodclogy of projection

L. In the absence of a generally accepted methodelogy
of projecticons in this field, I would propese in this paper

/1] to list some basiec factors which can be used as
starting points for such exercise;

[1i] o review the avallability of empirical/statistical

/iii/ to outline the logic of the methods suggested,
/iv/ to indicate some probable, ganerally accepted

2ssumbtions  and their implications,

2, In a sinplified model utilization of health servics:
arc vetermined hy tne following factors

{1/ morulaticn; size and structure;

[ii/ morbidity;

/iili/ proportion of morbidity attended by health

3. Population projection. It scems evident that any
realistic health projection must be based primarily on the
expscted size ana structure of the population. In this respect
egpecially the sex/age structure is of pasic inportancs,
consicering the Strong differences in sex/age specific
morbialty. As most Luropean countries do praepares population
projecticn, using generally the component method, reliable,
¢ectailed ana 20lid information is avaiable on this toplc. This
13 especially true for the adult and old age groups, which are

not affected by the well known uncartainties of the fertility

JEsuUmpTicons,

4, Lorbicity rates /incidence and prevalence/ by age
ana 2ax., Anticlipaced merbidity rates, of course, have To be
based on some empirical, statistical evidence. Statistical
“ata supply in tnis field seems, hovaever, not adeguate. The

rain sources of gaca pre




{i/ mowbldity recorded in retrospective/longitudinal
sample population/household surveys:

fii/ infectious diseases, covered by the compulsory
raport system; -

fiil/ some particular diseases /e.g. cancer/ attended -
and reported by specialized institutions;

fiv/ hospitalized morbidity, recorded by hospitals;

{v{ incidence and prevalence of aconomically active
persons on sick l@ave, recorded by the social insurance agency

{vi/ causes of deaths, reported in the vital

ragistration system.

and

5. Tigoretically, data from souree 4. /i) could he |
consldered ag Ot CoLbresensive and representative. howevor,
in retrospective surveys recall lapse and subjecti® inter-
crotaticon of the rather uncertain <efinition of "illneszs® nay
cause serious owissieons and plas. In longifudinal surveya the
probapility of wroo out nay be correlated with morbidity.
the inbherent zelectivity andfor partizlity of data from sources
fii] - [vi/ arc obvious. However one general conclusion is
supportaed by all data i.e. the “U" shaped curve of morbidity

Ly aga.

L. Apart frem the difficulties ©f the statistical
basis, extrapclating present/past morbidity trends implies
making both general assunptions for zocio-economic development
ana spocific asswwpiticns for the anticipated wrogress in
nealceine and pharmacelogy. Tue latter, of course, have to Lo
claporatad for inciviaual diseases, or groups of diseases,

hormogoonous in sone respeci.

L ano basic factor influencing futurc

a
ally as defined Ly the prevalence, is the

seel
aging of tne poou

lation. The lncreased life expectancy, togethoer
witn decreased fertilityr, will continue fthe aging process,
experiencsd Ln the rogent cocades, This 15 irrezpective of the

fnct, whaether furthey increase in the 1ife expectancy can Le




still anticipatad or not. Qlder age structure — other things

seipg equal - will increase general morkidity,

3., Improvment in infant and child care has increased
tie survival ratio. .of handicapped children, development in
Ledicine and surgery the survival of injured, disabled adults.
Thiis will have two probabile conzaguences
/i/ the proportion of handicapped/disabled children/adults
raguiring special educaticnal/social/medical care may ilncrease,

“Ipuasising the nead for better, nore efficient rehabilitation;

/i11/ the number of old age persens reguiring - in the

~

aosonce of younger family members or relatives ~ gither
sllocations ininstitutions /hospitals or special homas /pensions/
Or some other formsg of social care /e.g. visiting nurse, social

worker/ will alsc increase.

Statistics on thnese phenonena are usually avaiable

anc adeguate to make assumpiions for future trends,

J. Access to and utilization of health services ars
determined mainly by the socio-economic and medical-institutional
backhground. Social insurance has had an important role in the
seneral use of medical/health care, providing services free of
charge. The wproportion of the porulation covered by social
insuranes has increased in tpe racent decades in Durops, @specially
in the socialist and Kordic countries azprochine 100 %. In
Hungary e.g. in the 1950-ies about 50 % of the population was
coveread, in the early 1470-ies 37-09 3. The 1974 Healsh Act,
cuclaring the rigihnt to frae mecdical /health ssrvices by virtue
of citizenship nas conpletad this Frecess, abelishing the red
tapince connacted with cthe cortification of gsocial insurance

rarticipaticn, reguired earlier when Btilizing health services.

L. altiougn lecally zand thecretically there are nov
onstacles to Lrevent SORebody Lrom the utilization of health
i Tere Sre 9till sionificsnt ot iatiomes 1 nis =S
viced, there cre still siconificant variations in thls respect,
inllucnced oy ¢ factors as followsy.

fi) Svnae of mornid ity /ciseases




fii/ wistance from and access to nealtll institublons.
In rural areas aistance from the general/district practitioner
may be also relevant, especially for older parszons,

[/iii ] anticipated time of waiting for the services;
/iv/ personal, subjectiv inclination to be attended
Ly the doetor, nurse, hospital etc. influenced also by age,
Drovious experiences, social and culturzsl background. Larllier
it was ceneraily assumed that socic-econcomic level, school
attendance etc, have vositive correlaticn with the dlspozition
Lo utilize health services. Howevar, zome recent experiencos
may indlcate possiple changes in this respect, profeszionals
Leing lesds inelined than strata with average educational background.
inclinaticn oy age is also more or less "U" shaped, with the
wrecption of the oldest age groun whers seme decreage may

W Ed .

11. Trneoretically all anticipated or planned changes
in tnese factors nave to be considersd to formulate assumptions
for future trencs in the utilization of healith services. However,
statistical cata for analysing the relative influence 0f these
factors are ratnar scanty and fragmentary, derived mainly from

small and non ragsresentative survays.

1Z. 30 far “health services"” were considered in general
in tnis gpaper, withous making distinction by the type of these
serviess. In reality three basic¢ groud of health zervices,

utilized airectly ov the population, can pe distinguished

/1] “hz serviczs ¢f the general/districge practitioner

JLi) the services of polyelinics i.e. out patient
survices

fiii) the servigss of nespitals and othexr in-pationt
inztitutions.,

Ore crucial taskh of nealth programmes 1s o determing

wricrities in whe zllocation of the avaiable funds /investments,

extension, modernication z2te./ onh the Lasgis of the sxpected

chaongoes in bne utllizeslon ©f thoge sorvioos,




13. During the last decades - at least in Hungary -
a general snift was observed from the genaral practitioner's
services towards those of the specialised out-patient
institutions. To some eXtent the decreasing prestige of the
general practitioners has contributed to this process, InCreasing
spaclalization and instrumentation in the medicine has decreased
e competence of the general practitioners, especially in the

Lan areas sometimes compelling them to daily routine,
adiministration - and fo the dispatch of the patients to the
relevant soecialized institution. This, however, has the inherent
danger of the disintegration and dehumanization of the medigal
Thus, it can be argued that the continuation cn this
520uid be prevented by appropriate health poligy
making possible the free choice of dogtors for

L.e. revitalizing the role of the traditicnal

Clamily docter®. Policy decisions on such matters may strongly

inZilucnce future trends, thus they must be incorporated in the

projaction methodology.

14. The distribution of work between out-patient and
ln-paticsnt services is a crucial part in health planning/projection.
Changes in both direction can be anticipated. Inncvations in the
nedicineg and pharmacology can replace treatment - or at Laast
sherien it - previously restrigted to nospitals, by methods wnich

appliga to out-patients. However, the epposite may be
apglication of sophisticated technics in diagnostic

theravic procedures may necessitate inmpati@nt Lreatment,

L2. It may be perha sumad that the coneral tendency
towards out-patient services, as it nappened &.,5. with

it started, @ :ait in some devealopad countriss

'H;wcnl atry. Lecreased Alits 111 raducz the reguirsd

apacity of ghstrectics and g i ¥ departments, especlally

i1l iv is achieved by contracep r@placing the nractics

of fhn indueced s2khortions,
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lu. thus, it may be agsumed that further extension of
proper hospital bed capacity, labelled sometimes "active beds”,
will not be necessary. Howaver, for the reasons mentionad in
uoints 7-4, the increasing demand for Ypassive' hospital beds

can he safely anticipated.

17. Pharmaceuticzal services have bsen growing in all
furopean countries for the last two decades. There 15 no reason

Lo assune the discontinuation of this process.

16, This paper deliberately omitted those public healtn
i

aspacts wWhich are not utilized directly Ly dndividuals/housenolds.

19. I am aware tnat thls sketony paper is full of
unocrtainties end gaps, This must be partly due to my limited
rnowledce in this field. lowoever, to some cxtent it may be
the reflection of the current practice in the health planning
and nprojoccion which ssen® to lac behind, comparee to otner ficelds,
i.e. wconomy or demograpiy. In order to develop an integrated
avsker of cconomic ana social planning the relative backwardness

of hoalth planning should Le corracted.




