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1. Introduction

The World Health Organzzation approach to health planning® - basically a comprehensive,
long-term and strategic planming approach - can be applied to specific problem areas gsuch as the
care of the elderly.

The fogus of national heslth plans is now on a long-term horizon, the vear 2000, by which date
the number of elderly persons will have grown fastar than any other population group., Loug-term
planning for health of the elderly must therefore begin new, utilizing the best availasble data,
techniques and tools,

In 1982, the World Hezlth Organization commissigned the development of a computer-assisted
planning model (CAP), The wmodel, developed by Johns Hopkins University Scheel of Public Healch,
displays implicarions for the health sector of projected demographic trenmds in the elderly
population by the year 200Q.

These displays permit government health officials, health professionals and administrators,
elderly persoms and other interested groups to grasp quickly the dimension and implications of the
aging of the popularien. The CAP model illustrates how future-oriented amalysis of the heslth
problems of the elderly can provide a basis for rational planning.

Initisl application of the CAP model has been in the Canadian provinces, Norway and the United
States of America (Ammex 1} and, over the period 1984-1987, the World Health Organization has
undertaken to support such policy analysis and planning in 16 countries, A meeting was therefore
held in Oslo, Norway, which was attended by participants from countries which have indicatad
interest in the computer-assisted planning project. The partieipants were gsked to make
suggestions for the further refinement of CAP, based ou their national experiences, the aim being
te have g generalized computer-assisted planning programme for care of the elderly whieh can be
utilized with minimum difficulty in those countries which are interested in doing so at local,
regional and/or naticnal level,

2. Further developments in computer—assisted planning

2,1 QObjective

The Computer Assisted Planning (CAP) project is at a eritical stage of developmentb Since
the objective of the meeting was to seek advice of participants regarding future development of
CAP, the following queatilons were raised:

- What can be done to improve CAP, both regarding presentation gnd content?

= Is CAP a useful tool for gettimg people involved in attainment of planning goals?

- Does it facilitate participative planning?

- Does it encourage alternatives and innovationa?

- Does it permit monitoring target atrainment?

- Does it encourage us to be cost efficientc?

- Does it improve our performance as managers, plaoners, communicators, and teachers?

The goal of the project is to have 16 countries using CAP by 1987,

2.7 Context scenarios

In the Netherlands, lemg-term planning interest is im developing "context scenmarios” for
changes im the healcth system by the year 2000. The Netherlands has established a steering
committee to investigate selected aspects of the health systewm. This steering committee oversees
the work of four ¢ommittees including & committee on sging. A Tesearch group is assisting the
committes on aging which will report preliminary results by July 1984,

The major task of thiz coumities is to examine autonomous changes in health of the elderly and
to develop contexf scenarios based on these sutonomous changes. These autonomous changes inciude,
for example, breakthroughs in prevention, treatment or rehabilitation, especially in chromic

2 Managerial Process for National Health Development, Guiding Principles, World Health
Qrganizstion, Geneva, 1981, "Health for All" Series, No, 5.

b sec Health Planning for the Elderly, Report of & WHO International Workshop, Budapest,
8-12 November 1982, World Health Organization, 1983 (document IRF/HEE 115).
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conditions affeeting the health of the alderly, Other autoncmous changes te be explored includeas
changing economic situation such as various levels of economic growth and changing resource and
utilization patterns, for exawple, reduction in nursing home capacity, TImplications of these
autonomous changes by the year 2000 on the health system of the elderly will be modelled. Regicmal
scenarios will also be developed. It was suggested that CAP could be useful in this effort by
demonstrating context scenarics based on the changes, and presanting results in colour graphic
diaplays,

2.3 Policy simulation

In the United Kingdom, a 1981 document entirled "Care in Actionm " proposed a major shift in

health poliey, This poliey will emphasize primery health care, home and community-based care of
the frail elderly. Several major poliey issues are raised by thiz new emphasis, guch as;

- How can manpower be shifted to support care at home?

- Can patients be returned and maintained in a home setting by means of a hospital admissions
policy which guaramtees prompt hospital sdmission of an elderly person upon the recommendation
of the general practiticner?

— How do budgetary restrictions on social services affect Natiomal Health Service expenditures?

- What mix of long-term care services is most effective in improving health and ascial outecomes
for the eldexly?

= What are the needs of the elderly and how are they met?
It was felt that microcomputers could be helpful in analysing some of these policy isaues.

Iceland has similar interest in policy simulation using CAP. Health policy officials and
planners in Iceland are ready to apply CAP in Iceland, in mid 1984, because of recently-established
legislation on the integration of aocial and health services., This has a "sunsec” provisiom and

the legislation will need to be remewed in the light of actual practice. FPolicy issues of interest
to Iceland are:

- How the newly established Construction Fund should be allocated gmong alternative forms of
institutional carae?

- What are the opperating cost implicatioas of investment in different forma of institutiomnal
care?

-~ Which forms of institutional care are most effective in meeting needa of the elderly?
=~ How can Iceland achieve greater equality in the distribution of resourcea?
-~ How to meet the needs of the elderly, for example, for home help services in small communitiea?

By facilitating long-term planning, CAF could be useful in obtaining answers to these
questiona.

The CAP tool has been helpful in Norway in analysing alternatives and in developing scenarics
for new strategies for caring for the elderly, Norwegian health officials are concerned about a
projected decline in the elderly between the years 2005 and 2020, It is important to analyse the
cost of alternative mixzes of institutions and home-—based services to meet the needs of the elderly
over this time period. The Norwegian National Institute of Gerontology i1s interasted in the
projection of aursing home requirvements under alternative scenarica, Norwegian health planners
should lika to extend the CAP tool o county medical officers and chief hospital adminiatrators,
To do so, they suggested that CAP be rewritten to increase its ease of use and to make it meore
flexible in gnalysing alrarnatives.

2.4 Model development

The representative of the International Institute of Applied Systems Analysis (IIASA)
indicated that a newly developed rasearech plan covers demographic methodological reaearch, research
on sociceconomic congequences of aging, and research on medical and health aspects of aging.
lzgues of high priorvity to IIASA include analysing the mix of support that would come from
familiea, private savings, publie pensions, The intersectoral aspects of CAP are of particular
interest in thias ¢ontext. Another major thruat of research of ITASA will be invéstigation of the
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interrelationships between morbidity and mortality. In the CAP model mortality is assumed to be
exogenous. It was suggested that CAP might be modified as as a result of the researsh of IIASA.
The LIASA research group will alszo focus on the determinants of productive life expectancy, or
disability-free life expectamey. It was suggested that CAP might also take these approaches.

2.5 BSpecial purpese versus commercially available software

The participant from Sweden stressed the importance of special purpose software such as CAP.
He noted that commercial seftware i1s a closed package and cannot be modified by users. He felt CAP
was useful because it permitted users to modify the software packapge itself to meet their ynique
needs. It eould z2lse be easy to undersctand and use, and avoids the complexity of a commercial
software package, He suggested that WHO could best serve the Member Stztes by supporting the
future development of packages such as CAP snd meking these available to all interested persona.

2.9 Users consortium

The participant from Sweden also strassed the need for communication among users of
computer~assisted planning software, A Users Comsortium would be helpful in promoting exchange of
information among users and providing a2 mechanism for exchange of modules and procedures,

3. Recommendat ions

3.1 HNerdic CAF cooperative network

It was suggested that a Nordic CAP cooperative network be astablished including: Finland,
Denmark, ILceland, Norway and Sweden to facilitate CAP in the Nordic countries. Ons way for doing
thiz might be through NOMESCO, NOMESCO curvently makes medical statisrical reports available to
Nardie countries and recently has begun to c¢ollect statistics om health of the elderly ia Norzdic
countries,

Sweden has developed a QUEST software package for epidemiological investigatious in developing
countrizs and this is one example of & cooperative affort between countries in developing

"health-specific" microcomputer softwara.

3.2 TFurcther development of CAP

Participants stressed the need for further development of CAP. This will include
informationzl material imeluding a wser manual, data entry manual, information on projectiom
assumpticns, Modifications should be made to make it even more user friendly., Users should be
able to interact easily with the data base and to change data and assumptions as in spread-sheet
programmes (Amnex 7). The software package should be extended to the IBM-PC and IBM compatible
microcomputers, The CAP programme should be rewritten with separable modules which are carefully
documented, CAP should be made easier to manipulate gnd should have a user friendly system with
eITOT messages and comment statements. The new version of CAP should follow the apread sheet
format so that users can make changes zasily amnd quickly. It should ideally invelve stages which
can be easily learned and used by key top health officials with a minimum of Iinstruections, and
followed with stages of inereasing cowplexity available for more selected groups of technieal
health planners.

3.3 Learning modules

The representatives recommended that WHO support the develupment of learning modules and
tutorial discs to accompany the CAP software package. This would make it possible for 2 wide range
of health officials and health planners quickly to grasp CAP and apply it te their own situationm,

1.4 User consortium

It was recommended that WHO establish 2 user comsovtium to share informatiom among groups
using microcomputers in health planning. This user consortium will be useful to share information
and computer software paclkages and applications ameng 2ll users.

3.3 International Association of Gerontology 1985 Meeting

It was recommended that a omew version of CAP be presented at the 12-17 July 1985 meering at
the Internstional Association of Gerentology to take place in New York. This should give potential
users throughout the world an opportunity te see CAP in action and obtain additional imformation on
its usefulness for their countries. It was recommended that the context scenariocs researen
conducted in the Metherlands should alse be presented at the 1985 meeting.
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Annex 1

COMPUTER ASSISTED PLANNING:
APPLICATION TO HEALTH OF THE ELDERLY
BY THE YEAR 2000

Karan Davis®

Introduction

Heaith implicationg of tha greying of nations

Palicy officials and health planners face a majer challenge
fram the growing size of the elderly population betwesn
now and the year 2000. Recant articlas ( 7-5) highlight the
implications of this changing demographic composition of
tha population for the health sector. The numbar of peopla
with chronic conditions will rise, utilization of heaith ser-
vices, aspacially hospital and ingtitutional long-term cara
facilities, wilf increase markedly, and axpenditures to pro-
vide adequate care far the alderly will soar,

The facts ragarding future demographic trends and thair
impact on the epidemiclogy of disease and hegith care
utilizavon wera highlightad in 1982, in documentation
prepared for the United Nations World Assembly on
Aging (&), In connection with this Assembly, the Member
States of the Waerld Haalth Qrganization (WHO) requested
tha Director-Genergl to help countries anticipate changing
age gtructures and o davelop long-term plans that will hetp
5U513iN tha growing number of the elderly, in independanca
and dignity, within their own homas (7).

Policy makers. unfortunately, have faw tools to assist
them in selecting stratagios far dealing with the health imphi-
catiens of an aging population, The task they face is how 1o
altar eurrant policies in such a way as 10 ansyre that the
eldarly may live our their lives with dignity at a cost that is
affordabla to society. It seema likely that achieving this goal
will require most countries to altar past pragtices and
design new approaches for promoting the heaith of tha
elderly and praviding health care.

Provision of micrggomputer software packages ro WHO
Mermber Sratas

To promote lang-tarm planning for health of the aiderly by
the year 2000 3 Computer Assisted Planning Software
package (CAP) was developad for WHO Member States by
researchers at the Johns Hopking School of Hygiene and
Public Heaith. Tha pringipal objactive in davaloping thia
package was to tap microcomputar technology and pravide
heaith officials and plannars with 2n inexpensive and easy-
to-use tool, which can give 3 pictorial reprasentation of
major strategic issues in heaith paliay analysis.

It was fait that leaders in the health field could thamsgelves
use this new tool to considar emerging trends and analyze
alternative scenarigs for future action. The davice is intar-
active, in that users can salact relavant guestions and gen-
arate answars imrmediately,

The CAF packaga provides vivid colour graphic displays
of the implications for the health sector of projected damo-
graphie trends in the eiderly populatian. Frojection models
foracast the impact of the aging of the population on the

* Profassar and Charman, Departmant of Health Policy and Managermant,
Johns Hopking Schaol of Hygiene andg Pubbe Health. Baitimore, Maryland,
Unirad Staes of Amaraa.

Wig stk srauar. Quarr., 37 (1984)

PLANIFICATION ASSISTEE PAR ORDINATEUR:
APPLICATION A LA PROTECTION SANITAIRE
DES PERSONNES AGEES D'ICI L'AN 2000

Karen Davis®

Introduction

Consdquences sanitaires du vieilissement des nations

Las responsables politiquas ot fas planificateurs de |'as-
tion de sanié affrontent avjourd hui un défi de taille puisque
le nombre des personnes gées ne va casser de croftre d'ici
I'an 2000. Daxz articles récants { 1-5) font rassortir l&s con-
séquences de cette évolution démographique pour le seg-
teur de la santé. Le nombre de malades chroniques va aug-
mentar, los sarvices da santd, en particuliar les kpitaux et
les institutions de 30in3g 3 long termea, vont étre de plus en
plus utitizés, at il va y avoir axplosion des cofts s ['an vaut
assurer des soins de qualité aux personnas Agdas.

Les faits quant aux futures tendanges démographigues at
leur retentissement sur I"épidémiologie des maladies et
I'utilisation das sains da santd ont 4td soulignéds en 1982
dans la documentation préparée pour I'Assemblée meon-
digie des Nations Unias sur le Vieillissement (8). A I'occa-
sion de catte assambiée, les Etats Mernbres de |'Organisa-
tion mondiale de [a Santé ont prig le Directeur général d'ai-
der lez pays a prévoir I'dvalution da la structura démogra-
phigque et 3 drassar des plans & long terme afin de pouveir
laisser vivre chez elles dans Vindépandance et la dignité, les
parsonnas Agdas da plus an plus nombreusas (7).

Malheureusement, les déacidaurs n'ont que bian peau d ou-
tils qui puissant les aider & chaigir entra les divarsas straté-
gies possibiles face aux conséquences sanitaires du viailis-
sement de la population. Ce qu'il leur faut trouvar, ¢ae sont
des moyeans d'infléchir las politiques actuellas de fagon que
les personnes dgées puissent vivre jusqu'au bout dans la
dignité, a un codt abordable pour la socidté. Pour y parvenir,
il agt vraisamblable que la plupart das pays devront 5 écar-
ter des pratiques suivies jusgu’ici et concevoir des appro-
ches nouvelles de la protection samtaire das parsonnas
agées et des prestations de soins,

Fournfture de produits logiciels pour micro-ordingteur gux
Etats Mambres da I'OMS

Pour faciliter la planification & long terme de i"action sani-
teire en faveur des personnes 8gées d'ici I'an 2000, des
chercheurz da la Johns Hopkins School of Hygiane and
Pubfic Health ont mis au peint, pour tes Etats Membires de
I'OME, un logiciel pour la plenification assistéa par ardina-
teur (FAQ). Leur objectif assential drait d’axploitar la tach-
niqua das micro-ordinataurs et da donnar aux responsables
et planificateurs de (g santd un outil peu colteux et fagile &
wtilisar qui puisse fournir une représantation visualle des
principaux axes stratdgigues pour |'analysa das politiquas
da santé. ‘

Il 23t apparu qua les responsables da la santé pouvaient
£a servir da ¢et outil nouveau pour envisager les tendances
qui se font jour et analyser diversas possibilités de acéna-
rios pour I"avenir. | &' agit d'un dispogitif interactif dans e
zeng que les utilisateurs peuvent choisir les questions par-
tinentes a1 abrenir imméviatament des réponses.

La logiciel PAQ fournit de bonnes présentations graphi-
gques en couleur des conséquences qu'auront pour la sec-
teur de la santé las tendances démographigues pravues an
£ qui concarna las personnas Agées, Das modales de pro-

* Professor and Chairman, Daparimaent of Health Policy and Managemany,
John Hopking Sghoal of Hygiene snd Public Health, Baltimare, Etats-Urke
d' Amérigue.
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hezith system. Policy analyses and simulations demon-
sIrate the cost and impagt of alterngtive strategies for car-
ing for the elderly over time.

The software package was first developad for the United
States of Amenca and then adapted. for actuzl planning
purposes, in tha Canadian province of Manitoba and in
Norway.

The package comprises a program disa, which generates
a choice of coloured graphic displays plus a data disc con-
gining a stare of comprabensiva data, for yse with a trans-
portatle rmierscomputer,

The data disc for the United States is drawn fram over
200 different data sources and contains information on
demographic characieristics of the population, socio-
economic statws, the aconarmy, labour force participation,
social secunty, housing, socigl services, health status,
health respurces, health utilization, long-term care, mental
health cara and health axpenditures, The Manitoba data
dise provides rich data on long-term care services for the
elderly within the provincial health plan. Data on the Nor-
wegian disc are disaggregated at the gounty level 1o make
intar-county comparispns possible.

Development of the Camputer-Assisted Planning
package

The CAP package was developed specifically for the
International Workshop on Health Planning for the Elderly,
convenad by WHO in Budapest in 1982, The workshop
participants reported that the CAF madel “'encourages the
formulation of quantitative pradictions of trends under cur-
rent practices contrasted with changes that would flow
frarm better target atiginment’” (8). This iz a concept which
the Organization’s Member States in the European Regian
are putting into practice. Within 8 common health policy for
attaining the goal of health for all by tha year 2000, a set of
quamified targets has been developed as s tool for indi-
vidual countries 16 allew them to menitor their progress
towards the health-for-all goal (9).

Methodology

The CAF package is basad upon a demoegraphic model of
the age and sex distribution of thé population over time,
Standard projections for future years are based on official
governmem estimates of the prospective population by aga
and sex cohort. This includes official assumptions regard-
ing nat immgration, fertility rates and mortality rates. How-
ever, the CAP model permits altermative mortality rate
2gsumptions, in the case of the United States alternative
projections are availabie for mortality rame assumptions
sush as future deglines in overali mortatity twice that of the
official forecast. one-half the rate of the official foracast, or
no change in the mortality rate.

The standard projection is o the year 2000, in keeping
with the overalt WHO theme of health for all by the year
2000. Howaver, projections are available at S-year inter-
vals beginning in 19856, and centinuing bavond 2000,
depending upon the availability of official forecast data and
the wsefulness of longar-ranga projections, For exampte,
Morwegian data are projected at S-year intervals to 2025,
and Urited States data are projected at B-year intervals to
2030. Canadian projection data ara based on CENsuUS years
from 1981 1o 2001, in S-yesr intarvals,

Projections of the impact of aging an tha health system
ncorporate several methodalagies. In those areas for
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jections prévoiant I'impact du vigiliissement de la papula-
tion sur le systérme de santé, Des analyses of des simulas
lions de lignes d'action font apparaitre le codt et I'impact
dans l& temps de diversas stratégies possibles pour |a pro-
taction sanitaire des personnes agdes.

Le logiciel, tour d’abard mis au peint poyr lgs Etats-Unis
d"Amérique, a ensuite été adapié aux besoins de ia plamfi-
eation dans i3 province canadienne du Manioba at en
Marvége,

Le logiciel comprend un disgue de programme, qui pro-
duit une série d'affichages graphiques en couteur, plus un
disgue de donndes gentenant une Mémoire de donmdes
exhaustives, § utifiser sur micro-aedinateur portagie.

Le disque de données pour Tes Etats-Unis, dtabl & partr
de plus do 200 sources de donndes différamtes, contient
des renseignements sur les caragtéristigues gémographi-
gues de la population, 12 situation socio-dconormaua, | doo-
nomie, la participation de la population active, 1a sécurité
sociale, 1o logement, les serviges sociaux, la situation sani-
taire, les rassources en santé, | utilisation des movens sani-
taires, les soins & long terme, las soins de santé mentale et
les dépensas de santé. Le disque de données du Manitoba
fournit de trés intdreggantes donndes sur les sarvices de
s0ins & long tarme pour personnas dgées dans le cadre du
plan provincial d'agtion sanitaire. Les données du disque
narvégian sont dissociées au niveau comtd de facon & par-
mettre des comMparaisons intarcomtés.

Miga au point du Iogiciel pour la planification assistée par
ordinateur

L& logiciel PAQ a £té spécifiquament mis au point pour un
atalier intornational sur la planification sanitaire intéressant
les personnes Agées réuni par I'OMS & Budapest en 1982,
Les participants a |"atefier ont fait observer que le modale
PAO encourageait |8 formutation de prévisions quantitati-
ves des tendances compte tanu des pratigues actuehes
comparées aux changements qui résulteraiant d'una mail-
leure réalisation des objactifs (8). Tel ast la congept que les
Etats Membras de la Région suropéenne sont en train de
mertre an pratique. Dans Je cadra d'une ligne d'action sani-
taira commune vizant & instaurer la santé pour tous d'ict 'an
2000, on a mis au point un jgu de buts guantifiés pour aider
|25 pays A suivre las progrés réalisés en vua de la samté pour
tous (9).

Maéthodologie

L& logiciel PAQ repose sur un modale démographigue de
la distribution de {a population par dge et par sexe dans le
tamps. Las projactions types pour les annéas 4 venir sont
fonddes sur les estimations officielles de la population pros-
pective par cohortes d'Age ot da saxe, qui comprannent ies
hypothéses officielles congernant {immigration nette ainsi
que las taux de fécondité et de mortalité. Toutefois, la
mogdeéle FAD autorise d'autres hypothésas pour les taux de
maortalitg. Dans le cas des Etats-Unis, il existe différentes
projections pour les hypothéses relatives aux taux de mar
talité, par exemple, diminution de la mortalité génédrate doy-
bla de ca qui est prévu officiellament ou inférieure de moitié,
ou bien pas de changement,

La projection type est établie jusqu’an 'an 2000, ¢confar-
mément ay mot d'ordre de 'OMS la santé pour tous d'ici
an 2000, rmais on dispoge de projections a intarvalle de &
ans 3 compter de 1485 ot au-deld de 'an 2000, dans la
masure ol des pravisions officielles sont disponiblas at ad
das projections # plus long tarme sont utiles. Ainsi, les
données narvégiennes sont projetées a intervalle de & ans
jusqu’en "an 2025 et les données des Etars-Unis jusqu'en
"am 2030. Les donndes des projections canadiennes ont
nour base ies anndes de recensement entre 1981 et fan
20071, & intervalla de 5 ans.

Les projections de I'impact gu vieilissement sur la sys-
téma da santé intégrent plugieurs méthadelogies. Dans les

Aapp. mmedt, Statst. sann. mond., 37 (1984)
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which extensive studies have already been aondustod,
resuits of those studies ara incorporatad in tha model, For
axalample, projections of future physician supply in the
Unitad States are based upon a governmantal study by the
Graduate Medical Edueation National Advisery Committee
(GMENAC) (10

Im the absence of specific studies, projections ara most
carmrmonly based on past axparaince or trands. In the casa
of expenditures, econometric estimates of historical
experience yield a pradiction regarding future annusal rates
of increase in axpenditures (adjusted for inflation). Thasa
canstant deitar annual growth rates ara then appited to vield
future foracasts of per capita heaith expenditures by age
group and type of health service.

Foracasts of morbidity levels in the population are most
fraquently based on tha assumption that prevalence rates
by age and sex cohor wiil stay constant over time. Thisis a
controversial assumption. Gruenberg {17 and Kramer {12},
for exampla, argue that the seriously disabled or chronically
il ara new living longer and that the pravalence rate of
disabling and chronic conditions will increase over tima,
Manton (13), on the other hand, argues that there is no
awdgnaa that the average health status of the alderly has
dacllne_ud in recent years, despite a vary dramatic decling in
mortality rates in tha same group. In the absence of con-
vineing avidence on this controvarsy, the prevalance of
disability or functional limitatian per person of a given age
and sex cohort is aggumed to be constant over time. Tha
total leval of disabling conditions in the population in future
years is determinad therefors by the growth of population
cohorts. Thase assurmptionz can be readily modified in the
CAF model if evidence is obrained of supernor pradictiva
assumptions for soma or alf conditions.

Given the rudimentary state of developmant of projection
methodologies, projecrions, espacially those looking far
into the furure, mMust ba viewsd cautiously, Technological
advances could markedly aiter these forecasts. Fertility
rataa couid continue to decline markadly or could increase
dramatically, graatly affecting the size of tha work force
supporting the eiderly population. Immigration could taka
up some of the slack creatad by a declining younger popu-
lation in indusgtrialized countries.

_Must importantly, projections assume that gurrent poli-
cies will remain unchanged. Ona of the major purposes of
the CAP model, however, is to simulate how alternativa
policies could affact the future coursa of the health system.
If alternative palicies ara adoprad, the situation projected
Qaﬂd not ooy, Thus, postponing retirement, redefining

old aga’, promating healthier lifa styles, or shifting re-
sourtes toward primary care could all change the future
course set forth in the madail.

Policy analysax and simuletions

] Tha CAP package permits policy analyses and simula-
tions of altarnative strategies for affecting future trends.
The versatility of the modal and the easily comprehensible
graphic displays encourage the broad invelvement of many
n'l_dlwduals and graups in policy anatysis and planning, The
dispiays permit health profassionals, government officials
and concerned citizens to grasp quickly the dirnansions and
implications of the aging of the population.

Government officials can see how changing tha financing
Srructure for haaith programmes will affect budgets aver
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domanes o0 des otudes approfondies ont déja éré faites,
lag résuitats sont incorpords au madéle. Aingi, leg projec-
tians concernant les futurs effectifs da médacins aux Etats-
Unis &'inspirent d'una édlude gouvemementale faile par (e
Graduate Madical Education National Advisory Committes
(GMENAC) {10},

En I'abgsanca o 4tudes spécifiques, les projactions d'ave-
nir reposent le plus souvent sur l'expérience ou las tandan-
tas passées, Dans e cas des dépenses, des estimations
japnomatriques de i'expérience passée fournissent une
prévision des futurs taux annuels d'augmantation des de-
pernses (ajusiéas an fonction de |'inflation), Ces faux de
croissance annuals en dellars constants sarvent ensuite
donner des prévisions des dépanses de santé par habitant
salon les groupes d'3ge et las types de prestations.

Les prévisions des taux de morbiditéd dans Ja population
reposgent le plus souvent sur I'hypothasa selon laqualle lazs
taux de prévalenca par cohorte d'3ge ef da saxae resteront
sonstants dans le ternps — hypothéze d'aillsursTonttover-
sée, Gruenberg { 77) at Kramer {12}, par axempla, affirment
que les personnas gravement handicapdes ou aliaintes de
malagios chroniques vivent aujourd’hui plus longlamps at
que le taux ce prédvalence des maladies incapacitantas at
chroniques sugrmentara avec les anndas. Selon Man-
ton {13}, an revanche, rien n'indique que I'état de santd
moven des personnes Sgées so soit dégradé ces dernidres
anndes, bien gue leur aspdrance da vie ait considérablament
augmenta. Faute d &lémants convaincants, on supposs que
la prévalenca da l'incapacité ou de lalimitation fonctionneile
par parsonne dens une cohorte d' dge et de sexe donnée est
constante dans |e temps, Dans las années 3 venir, la nivaau
total des maladias incapacitantas dans la population sera
danc dérerminé par |a croissance das gohortes de populs-
tion, On peut facierment moadifier ces hypothéses dans le
modéle PAD si I'on a des faits qui sous-tendent des
hypothéses prédictives supérieures pour I'une ou I'autre
maladie.

Etant donné le nivaau rudimentaire de développement
des méthodologies de projection, les projections d’aveanir,
enparticulier & tréz longue échéance, daivent dtre vuas avec
prudance car le pragrés technigue pourrait bien les modifier
considdrablement. Il se pourrait qua les taux de fécondite
continuent da diminuer fortement ou bien gu'ils augrmentent
de fagon spectaculaire, ce gui modifierait trés nattement
I"effectif de la population active qui entretient les parsonnes
Agdos. L'immigration pourrait redressar on partie 13 situa-
tion provoquda par Je déclin da [a pepulation jeune dens las
pays industrialisés.

Choza assentielle, les prajactions supposent qua las poli-
tiques actuailas ne vont pas changer. Or, I'un des pringipaux
objectifs du modale PAQ est de simuler [a fagon dont d’au-
tras politiques peuvent infléchir I"orientation future du sys-
téme de santé. 5i I'on adopte d'autres politiquas, la siua-
tion projetée ne surviendra pag nécassairament. Aussi le
raldvernent de "3ge de ia retraite, la redéfinitian de «la
vigillesse », la promotion de modes de vie plus sains ou la
régffectation des ressouUrces vers 88 30ins primaires sant-
il autant de mesures qui pourrsient maodifier "arientation
future inscrite dans tp modala,

Analyaes at simuilations de lignas d’action

Le legiciel PAQ permet de procéder & das analyses da
lignes d'action at des simulations de différanies stratégies
possibies qui viendraieni infléchir leg tandances futures.
GrAca & Ja vergatilitéd du moddie et aux affichages graphi-
ques faciles & comprendre. de nombreux individus et grou-
pes sont encouragés A participer 3 I'analyse at 3 |a planifi-
cation des lignes d action. Las affichages permattent A des
profassionnals de s santd, das hauts fonctionnaires et des
gitoyens goncarnds de saigir aisémant la dimension et las
congéguencas du viallissement de la population,

Les hauts fonctionnaires pauvant se rendra gompta de la
mamére dont | dvaiution da la structura de financement des




future periods. Trade-offs between prevention, biomeadical
research, health services or non-heaith sarvices can be
explored, Epidemiologists can axamine health trands undar
altarmative mortality rata or morbidity assumptions. Health
pienners can estimate the need for physicians, or for hos-
pual or nursing home bads given demographic changes in
the population.

One of the principal advantages of tha misrocomputer is
its ability to perform many srithmetic operations quickly.
Thus, one imporian: policy application of the CAP package
is 1o calculate raguirernants for health personnel and facil-
ities as a fungtion of the changing size and demographic mix
of the population. While thasa calculations can be made
laboriously by hand or with a calgulator, and can be per-
formed with ease on large scale computers, the microcom-
outer has distiner advantages. Since the only cast is the
mitial purehasa prica, numarous altematives can be esti-
mated quickly and cheapiy.

This application is quite straightforward. The model
includes counts of the population by age and sex st S-year
intervals into tha future. Utilizaton of heaith servicas by
wypa for aach age and sex group is enterad into the basaeline
data, For example, the elderly may average 6 visits annually
to physicians on an ambulatory basis. Tha CAP package
then projects total physician visits of the alderty at S-year
intervals into the futurae, assuming current rates of utiization
of services continua. The raquired numbar of physicians to
maet this nead in future years ¢an be estimated, based upon
current proguctivity rates (i.e. the number of visits each
physician provides in a given year} or upon alternative
assumptions ragarding changes in productivity gver tima.
These projected raguirements gan then be compared with
projections in avaiiable supply. The model can disaggregarte
utilization by S-year age mrarvats (8.4, under age 5, ages
§-9, 10-14, otc., 65-6%2, 70-74, 75-84 and 85+), Thus,
estimates of future requirements can pick up shifts in the
composition of the eldetly population, e.g. an incraasing
praportion of the vary old. This method can be applied (o
different types of health parsonnel, health facilities or health
personnel by type of facility. Estimates can be mada of tha
requirement for primary cara physicians, physicians by spe-
cialty, nurses, allied health professionals, community hos-
pital beds, long-tarm care hospitat beds, nursing horme
beds, nurses in long-term care facilities, atc. that would
provide current levels of care for the alderly in the year
2000, taking into acoount tha increasing number of sldarly
pecple and the rapid increase in the vary old.

More sophisticated planning can alse be ingorporated in
tha CAP software. For example, assumptions could be
made that the average length of the work week wiil shorten
over time, reducing the productivity of physician or other
heaith perzonnal (defined as units of care provided on an
annual basis per health gare provider). Similarly, it can ba
assumed that futura raquirements for care will incraase
more or less proportionately than the growth in the popu-
lation by age and sax cohort, For example, in the Unitad
Siates haspitaiization rates of tha aiclerly have been increas-
ing, and &t an especially rapid rate for thoze aged 85 and
over. An assumption of future increasas in rates of hospi-
talization based upon historical trends can easily ba
incorporated.

The principal advange in health planning, however, has
bkeen to move beyond rather straightforward projections of
requirements for health services basad upon the assump-
tion of continumng to meet current tevels of provision of
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programmas da santd affectara 3 I'avenir les budgets. Des
échanges peuvent étra envisagés enirg prévention, recher-
che biarmédicala, servicas da santé ou sarvices ne s ocdu-
pant pas de i3 santé, Les épidémioiogistes peuvent exami-
ner leg-tendances sanitaires an fanction de diffdrants raux
de mortalité ou différantes hypothases quant a la merbidita.
Les planificateurs sanitgires, aux, peuvent évaluer les be-
s0ing en madecing, an lits d'hdpitaux ou en lits d'institutions
da s0ins, compte t1enu de cortains changarments démogra-
phitques.

l."un des pringipaux aventages du micro-ordinateur estde
pouvoir faire rapidemeant de nombrauses opérations arith-
rnétiques. Ainsi, une application impertante du logigiel PAG
est de caicuier les besoins en personnel et en instailations
de santé en fonction de ["dvoltution des effectfs da popula-
tion et de sa cormpgsition dérnographique, Faits 4 la main gu
avec une calculatrice, ces calculs sont laborieux ; s peuvent
Bfre faits sans peine sur un gros ordinateur mais la rmicro-
ordinatayur présente de trés nets avantages, Le seul codt
étant le prix d"achat initial, on peut évaluer rapidement et &
peu de frais de nombrauses possibilitds.

Cette application est tout a fait simpla. La modele com-
prend un décompte de la population par ge et par sexe taus
les & ans; I'utiisation des sarvices da santé par type, pouwr
chagque groupe d'3ge ¢t chaque soxe, astintroduite dans les
données de base, Par exemple, les personnes 3gées con-
sultent an moyenne 6 fois par an un madecin sur una base
ambulatoire. Le logigiel PAD projette alors sur 'avenir les
visites totales affactudas auprds ces mécdecins par las per-
sonnes agées A intervalle de 5 ans, en supposant gue les
taux actuels d'utilisation des services se maintiennent, On
peut évaluer lo nombre de médecing ndcossaires pour
répondra & cette demande 3 I'avenir, sur la base des taux
actuels de productivitg (c'est-3-dire le nombre de visites
assurédas une année donnde par chaque médacin) ou bien
d'autres hypothdses guant aux changements de producti-
vité dans |2 temps, Ces besoins projetés peuvent ensuite
étra comparés avec les projections de |"offre dizponible, Le
modéle peut dissodier 'utilisation par intarvalles d'ags de
5 ang {par exemple, moing de 5 ang, 5-9 ans, 10-14 ang,
atc,, 65-6% ans, 70-74 ans. 75-34 et plus de B5 ans). Les
estimations des basoins futurs pauvant done tenir compre
de madifications dans ia cormposition de la population des
personnes 3gées, par exemple augmentation de la propor-
tion das grands vieillards. Carte méthade peut 5" appiicuar &
ditférents types de personnels de santé, d'installations de
santé ou aux personnals de santé an fonction du type d'ing-
tallation, On peut évaluer les besoins an médecins des soins
da santé primatres, en médecins par spegialité, en infir-
miers, en professionnels apparentés 3 la santé, en lits d'ho-
pitaux communautaires, en lits d'hdpitaux pour maiades
chroniques, an lits 4" institutions de sains, en infirmiers pour
les sarvices de soins & long terma. elc,, assurant [es niveaus
actuels de soinz aux personnes Agées eni'an 2000, compte
tenu du nombre croissant des personnes dgées et de I'aug-
rentation rapide du nombre des grands vieiltards,

On peut dgalement introduira une planification plus éla-
bordae dans Ie logiciel PAO. Ainsi, on peut supposer que la
durée rmaoyenne de I3 semaine de traveil va diminuer avec le
tempas, d’ol une réduction de |2 productivité des médecing
ou d’autres agents de sant& (productivitd définia an forne-
tion das unités de soins fournies annueliement par pragta-
1eur), On peut dé méme supposar que les besoins an soins
vont proportionneilement augmenter plus — ou moins —
que [y groissance de |e population par cohorta d'age et de
sexe, Par exemple, les taux d'hospitalisation da personnes
Agdas ont augmenté aux Etats-Unis & un rythme particulia-
rement rapide pour les personnas de 85 ans at plus. L'hy-
pothése d'une augrmentation future des teux d"hospitalisa-
tion fondée sur les rendances passéas paut facilement dtre
introduita.

Mais la progrés essentigd en matiére de planification sani-
taire a &14 de gépasser la s1ade de projecrions relativemant
simples des besoins an services da santé fandéas sur 'hy-
pothése d'un maintier des niveaux actuels de prestations
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health services per persan. The new emphasis is upon get-
ting specific abjectives far the health sector. developing
broad stratagies or pregramming 1o meet these ohjactives,
translating these stratagies into detailed programming,
training the parsonnel required to cary out these objac-
tives, evaluating the effactiveness of efforts in maeting ini-
tial o!:jectives. and feading this irformaton back into an
ongoing process of goat formulation and broad program-
ming devalaprment.

This is the essence of the appraach of WHO, raprasentad
by tha Managerial Process for National Heaith Develop-
ment ( 14). It requires a much more saphisticated approach
toward planning—one which amphasizes that poitcy mak-
ers ghould have altarnative choices for achieving objec-
tives. Rather than following a rote stratagy of assuming that
haatth needs must be met in the future in the same way in
which thay are met at present or hava boan met in the past
{l.e. “mara of the sama”), the decision maker recagnizes
that new approaches can ba tried. Fixed numbers of spe-
ciglist physicians or nursing home beds do not need to be
generatad in the future to provide cara at the sama rate as in
the pagt, Rather, home halp sarvices may substitute for
nursing home bad care. Primary health care providers,
including physicians and other primary care personnal, can
substitute for specialists. lnvestment in biomedical re-
gearch or greater ernphasis upon pravention in younger age
groups can reduce the pravalence rates of chronic
conditions ameng the old or lessen their severity. An
intarsectoral approach that invests in housing, autrition or
income maintenance may be an effective way of meeating
soma health neads.

It ts this broader approach te planning—one which am-
phasizes altarnative stratagies far meeting objectivas—that
iz tha major challenge facing decigion makers taday, Foritis
naw bacaming abundantly clear thar faw, if any, countries
can affard to continue the policias of the past. Rathar, altar-
natives must be sought to meet the nation's health objec-
tives more aconamically,

The CAP package has been developed 1o assist WHO
Member States with this type of policy analysis and simu-
lation. It permits users 16 enter alternative Issumptions
about future rates of change in resource development as a
direct consaquence of policy decisions, and ¢ontrast out-
comes urler thage alternative assumptions, Experienca in
uging the package in Norwsy, the Canadian province of
Mamitoba and the United States is describad below,

Application in Norway

The CAP modet has bean applied 1o health palicy prob-
lemg in Morway, which has already developed a nationsl
health plan for the year 2000 and recognizad the need o
develop spacific strategies for achiaving the objectives set
forth in that plan. The latter is concermed with wide varig-
tions in haalth resources and utilization of health services in
different geographical araas and aims to achieve a better
distribution of heaith resgurces. A peak in the number of
elderly near the year 2000, with a subseguent decline fol-
lowed by a sharp increase by the year 2020 represents a
particuier challenge to health plannars, Officials in the health
administration felt that use of a relatively inexpensive
microeomputer gould be of considerable pracrical assist-
ance in solving thesa problams.

Morwegian Census Bureay official forecasts predict a
substantial growth of the elderly population by the year
2000. Howaver, in the early part of the twenty-firar cantury,
tha nurnber of alderty persons aged 70 and over will degling
for a few decades before increasing agan sharply, To

Wi Hith sraner. Quart., 37 (1984)

de services de santé par individu, On 8'intérasse aujourd hui
4 |2 fixation d’objectifs précis pour le sectaur de la santé, 4
I"dlaboration de vastes stratégies ou d'une prograrmmation
axée sur cas objectifs, |l application de cag stratégies i une
programmation déarailléa, A [a formation des agants ndces-
saires pour v parvanir, § Pévaluation de i'efficacitsé des
actions, compte tenu des objectifs initiaux. et 4 13 rétroin-
farmation dans un procazsus continu de formulation des
objectifs 8t da programmation générale.

Tetle est, pour 'essentiel, I"approche de I'OMS concré-
sda par la processus gestionnaire pour le developpement
sanitaire -natignal { 14}, Elle demande une vision baaucoup
plug élaborée de la planification, soulignant le fait que les
décidaurs ont différantas possibilitds de choix pour parvenir
aux objectifa, Plutot que de suppaser auidmatiquarnant que
les bescins sanitaires devront étre satisfaits & 'avenir de la
méma fagon quils & sont aujourd hui, ou qu'ils I'ant é16
dans le passé {c'est-3-dire gu'il faut aun peu plus de la
méme chosay), 18 décideur reconnalt que de nouvellas
approchas peyvent dtre mizses A 'aszai. |l n'ast pas néces-
saire de produira & I'avenir certaing effectifs précis de made-
cing spécialisés ou de lits d’institution pour assurer des
prastations au méme rythme qua dans le passé. Bien au
contraire, les sarvices d'aide 3 domictle pauvent sa substi-
tuer aux &oins hospitaliers en inztitution. Les agents des
soins de santg prirnairas, v compris médecing er autres
parscnnels, peuvent se substituer aux spécialistas, L'inves-
nssamant dans [a racharche biamdadicals ou I'insistancs sur
lg prévention parmi les jeunes paut contribuer 3 réciuire las
taux de prévalence des maladies chroniques parmi las par-
sonnes dgédes ou an atténuer [a gravité. Une approche inter-
sactoriella supposant des investigsamants dans la lage-
ment, la nutrition ou le maintien du revenu paut atre un beon
moyan da répondra & cartaing basaini sanitaires.

C'est précisément cette approche plus largs de Ja plani-
fication — une approche qui souligne les différentes stratd-
gies possiblas pour parvenir aux objecrifs — qui ast au-
jourd’hui la défi rmajeur pour les décidaurs. || ast en effar clair
qu'il n'y @ guére — sinon pas — de pays gui peuvent se
permettre de poursuivre les politigues suivies dans le pas-
&, Il faur recharcher d’autras mayens da parvenir aux
objectifs sanitaires nationaux de fagon plus édconomigua.

Le logiciet PAC mis au point par I'Université Johns Hop-
king B pour but &' aider les Etats Membres de FOM3 4 faira
catype d’analysa at de simulation. I parmaet aux utilisateurs
d'introduire diverses hypothéses quant & |'édvalution du
dévaloppamant das rassourcas résultant diractamant des
décisions poiitiques at de comparer les rdgultats en fongtion
des différentes hypothésas. L expérience de |’ utilisation de
ce logiciel an Marvége, dans la province canadienne du
Manitoba et aux Etats-Unis fait 'objet des paragraphes qui
suivent.

Application an Norvdges

Le modéle FAQ a éré appliqué sux problémes da politique
de zantd an Norvége, pays qui a déja dressé un plan nationat
d’action sanitaire pour I'an 2000 &t reconnu la ndcessité de
définir des stratégies pour parvenir aux objectifs énoncés
dans ce plan. Préoccupée par |I'énorme variation des res-
sourcas sanitaires et de Iuiilisation des servicas de santé
zalon les rones géographiques, la Norvége souhaite miaux
répartir les resgources an santé, Un nombra maximai de
personnes Agées vers "an 2000, suivi d'une chute puis
d’une rapide aygmentatiun vars [an 2020 — tel est le défi
pour les planificateurs de |a santd, Les responsabies da
' agdministration cde la santé avaiant astmeé qu’il serait exira-
mement utile d’ avoir recours & un micro-ordinateyr ralative-
ment pau colieux pour résoudra ces problémas.

Les pravisions officielles du Bursau norvédgien du recen-
sarmant pravoiant une croissance substantislle da la popu-
lation Agée o'ici I'an 2000. Capendant, au début du vingt-
et-uniéme siacla, le nombre des personnes de pius ¢e 70
ans chutera pandant quelquas décaennies pour augmentar




accommodata the increase in the number of alderly parsons
hetween now and the vear 2000, Norway could follow
several strategies such as building additionat nursing homes
or other long-term care facilities or placing haavier ampha-
sis upon home heip services 1o enabie more of the elderly to
live at home, Given the projected dip in the number of
eiderly peopte, a heavy reliance upon a strategy of building
more faciitios may lead (o saricus excess capadgity prob-
tems after the twrn of the century. The GAP mogel enables
olannars to astimate the relative cosis of an institutional
versus a horne-heip stratagy, taking intg ageount the ex-
cess capacity of future years,

Thoge involved in the planning process use the CAP
package to project home nursing servicas, assuming that a
higher proportion of the needs of the eiderly are met
through this alternative, and that the projecied service
utilization is wanslated into personnel requiraments,
manpower raining needs for nursas, home help aides and
other personnel required to pursue a non-institutional
long-term care policy for the elderly.

Another health problem faging the Norwegian health sys-
tem is the doubling of full-time physicians expacted be-
twaen 1979 and 2000. Overall, the number of paopie par
physigian is projected to drop from 500 to 250 over this
period, if past rends continue. Norwegian heaith officials
are concerned that this expansion of supply will lead 1o
under-utitized physicians and that services of marginal or no
benefit will ba expandad. The Norwegian health plan gails
for @ marked gurtailment in this projectad expansion in
supply, and a major shift toward primary care physicians.
Charts generared by the CAP software package show the
gap betwean supply proiectad under the plan and under the
assumption of the continuation of past trends. The
magnituda of the task of achieving plan goals iz clearly
dalineatad and can be used as a baseline against which to
menitgr the affectiveness of policies such as curtailing
medical school enrclment.

Norway has a particuiar eoncern with the geographicat
distribution of rasources. Its 4 million people live over a
large land mass. Some argas are well supplied with heaith
personnel and facilities; others are relatively lass well
sarved.

To assist in developing a policy that would lead 10 a
greater squalization of resourges throughout the country,
the CAP software package includes a geographical com-
parison analysis. The user selects 1 of the 19 Norwegian
counties as a refarence county. Charts are than generatad
which #lustrate various aspects of the health sector in the
reference county with the comparable aspect for Norway as
8 whale and for the county with the lowest and highast
value for that aspecat. The data base includes damographic
charagteristics of the population, health statug, heaith re-
sources, health utitization and heaith expenditures.

Resourges are aise unevenly distributed, Oslo has about
250 people per physician, comparad with almost 7580 in
Nord-Trendelag. Both areas are expacied 1o experiencge a
halving of this ratio by the year 2000. Oslo has the highest
haalth axpendituras per capita, maora than twica the lavel of
Akershys,

The Norwegian government instituted a new meathed for
the distribution of central funds for hospital services a few
years age. Hospital funding 13 now distributed to countas
on a block grant formuia. The fermula is based on age dis-
tributign of the popuiation, mortality rates, digability and
geographic izolation, The current block grant farmula and a
proposed alternative formula wera simulated with the CAP
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ansuita fortament. Pour faira face 3 la eroissance du nombra
des personnas agées d'igi i'an 2000, la Norvége pourrait
adopter plusieurs stratégias: construire de nouvelles insti-
wtions da s0ins ou d'autres installations de soins A long
terma, ou bisn mattre 'accant sur les services o aide &
domicile qui permettraient 3 un pluz grand nombre de per-
sonnes Agées de rasier chez elles. Etant donné 1a chute
prévua du nombra da personneas dgdes, la déaision de cons-
truirg un plus grand nomire &'installations poyrrait conduyire
4 da graves problémes de surcapacité aprés la tournant du
siggte. Le modéie PAD permet aux planifigateurs d'évaluer
les colts relatifs des différentes stratégies (institution ou
aida A domicile), compte tenu de la surcapacité dans les
années @ venir,

Tous ceux qui participent 4 la planification utilisent le
logicial PAD pour établir des projections des sarvices de
soing & domigile, en supposant qu'une plus grande partie
des besoins des personnes gées sera ainsi satisfaite; I'uti-
lisation projatée dos servicas ast traduite an besoins en
matiéra de personnel et da formation Q'infirmiers/infirmid-
reg, d’auxiliaires & domicile et autres agents reguis pour
mener une poiitique de s0inz non institutionnels 4 long
arme aux personnas dgdas.

On prévoit gu'en 'an 2000 il y gura 2 fois pius de méde-
cins travaillant a plein temps qu’'en 1973, cela constitue un
autra prabléme qua doit affronter (& systéma de santé nor-
végien, D'une facon générale, si les tendances passées se
raintisnnent, [a proportion médacin/habitants passera de
1 pour 500 & T pour 250 entre 1879 et 2000, Les respon-
sables norvégiens de |la santé craignent dque cetta axpan-
sion de I'offre entralne uneg sous-utilisation des madegins et
un développement de prestations d’intérét marginal, sinon
nal. Le plan norvégien d'action sanitaire demande une
récuction margude de cotte expansion de I’ offre et une réo-
rigntation vers les médecins assurant des soing ge gante
primaires. Les tableaux produits par le logiciel PAQ révélent
I"hiatus antra I offra projetde dans e plan et I affre projatéa
compte tenu de I"hypothése d'un maintien des tendances
passées. L'ampleur de ja tAche que constitue |a réalisation
des objecnls du plan ast clairament délimitde a1 paut sarvir
de base pour suivre |"efficacitd de lignes d'agtion telles qua
la réduction du nombre des inscriptions dans les écoles de
médacing.

La Norvége sa préoccupe tout particulidrement de fa dis-
tribution géographique des ressources. Ses 4 milliens o’ha-
hitants sa rapartissent sur un vasie terrtoirg et caraines
régions sont bian dotéas an parsonneal et an instaliations de
santé tandis que d'autres le sont ralativernent meins
bien.

Pour aider & définir une politique de répartition plus dgala
des ressources 3 travers le pays, la logiciel PAQ inclut une
analyse par comparaizon géographique. L utilisateur choizit
comme référence 'un das 18 comtés norvégiens. Des
tableaux sont ensuite produits qui illustrent divers aspects
saniteires dans le comté en question, avec |'aspect compa-
rable pour 'ansemble de la Norvége et pour le comié pré-
santant A cat dgard ia valeur la plus bassa et [a valaur la plus
dlavéa. La basa de donnédes comprand les caractéristiGues
demographiques de |2 popuiation, |18 situation sanitaire, les
ressources en santé, ['utilisation des sarvices de santé et
ias dépenses de santé.

Les ressources sont elles aussi inégalement réparties.
Oslo compta-onviron 1 médecin pour 250 habitants, alors
qu'il v @ un médecin pour prés de 750 habitants dans le
Nord-Trandalag. Ce taux devrait diminuer de moitié dans fes
2 régions 'igi I'an 2200. C'esi a Oslo gu'on enregistre les
dépenses de samig les plus élevéas par habitant, plus du
doubla du niveau de I’ Akarshus.

Le Gouvernement norvégien a institud, il v 8 queiques
annees, une nouvelle meéthode de réparition des crédits
cantraux dastings aux sarvices haspitaliers. Les fonds hos-
pitaliers spnt maintenant gilouds sux camtéas selon una for-
mule de subvention globale fondée sur la distribution par
age de la population, Jes taux de mortaiité, ies incapacites ex
isoiement géographique. La formule actualle &t una autre

Rapp, irvedt. Slatat. samt. mond.. 37 (1984)
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software package (Fig. 7). This simulation indicates that the
per capia allocation would be greatest for Finnmark, in
large part becausa of the very high morality rate in this
county and ita extreme geographic isolation, in cormparison
with @gtfold (which would have the lowast weighting}, Ser-
Trendelag (the reference county} and the country as a
whaole.

Application in Manitecba

The Canadian pravince of Manitoba routinely uses the
CPA as a tool in projecting health and soctal services needs
for itz eiderly population. Thera is a greater range of long-
term care sarvicas for the afderly in Manitoba than othar
Canadian provinces, Evaluations of the sffectiveness and
efficiency of this expanded covarage have been conducted.
There iz also an angoing longitudinal survey of a sample of
elderly to monitor changes in health status and use of ser-
vizes by the alderly over tima. Manitoba is thus particularly
suitable for demonstrating the application of the CAP modal
package.

Like Norway. Manitaba is concerned abour regional dis-
paritias in resources. Whila personal care homes {i.e. nurs-
ing home cara) are coverad under the provinecial heaith plan,
limitations on resources generate waiting lists for admis-
sion to homes, The CAP software package is used 1o
monitor trends in waiting lists for Winnipeg and for rural
areas of tha province,

From a professional evaluation of the provincial long-term
care covarage, astimates indigate that almost 50% of the
eidarly currently rageiving care at hame wauid raquire care
N a nursing home or hospital if hame care were not pro-
vided, Considerable savings are estimated from a policy of
provision of homea gare, relative 1o cost under optimal cara
pattarns in tha absence of home cara. Estimated savings
from expanding care sarvices at home can also be ilus-
trated using the CAP package,

Application in the Unitad Statas of America

The CAP peckage for the United States has a compre-
hensive, sasily acgessible data base and is designed 1o
ancourage health officials and planners 1o view the health
problems of the elderly in an imearsactoral framawork, jook-
ing at sactors important to health such as social sacurity,
housing and social services,

The United States has a larga post-World War il “"baby
boom™ which will reach ages 35 to 60 by tha year 2000.
The growth in tha size of the eldaerly population will ba falt in
the early part of the twenty-first cantury as this group
reaches retirement age.

Growth in the alderly population is spurrad by very
mark ed reductions in death rates of the elderly in the tast 15
years. As shownin Fig. 2, heart dizeasas death rates for the
eiderly have dropped markedly and are expected to con-
tinue to decline by the year 2000. Cerebrovascular death
rataz of the elderly have also plummetted in the last 15
years,

While this sucgess is remarkable, it implies that the
United States will face an incroasing strain on its health
sarviges in future years. Tha number of eldarly living at
home with soma restriation in their activities of daily living
will increase—mainly bacauge of the rapid growth in the
numbaer of elderly agad 35 and aver.

Wl Mirte aracar. Quart.. X7 (1984)

formulg actusilameant proposda ont fait I'objet d'une simu-
lation avec le logigiel PAQ (Fig. 1). Ellw indique que ¢'est au
Finnmark gue I'allocation de crédits par habitant sarait la
plus levéa, assentiellamant A cause das taux rés dlevés de
mortalité dans ¢a comtéd ot de son axtrdme isolement gao-
graphigqua par repport & @stfold (qui aurait le coefficiant de
pondératon le plus faible), au Sud-Trandelag (comtd de
référence) et 3 'ensemble du pays.

Application au Manitoba

La province canadionne du Manitaba utilise systémar
tiguement la PAQ pour projater las besoins en serviceas
sanitaires et sociaux destings aux personnas dgdes au
Manitoba, ou la gammea da services de s0ins a long tarme
pour personnes 3gées est plus vasta que dans d'autres
provinces du pays. On a aingi évalua |'afficacité ot lo rende-
ment de cats couvarture élargie et fait une anquéie longi-
tudinale dans un dchantillon de parsonnes Sgees afin da
suivre dans le temps I"évolution de la situation sanitaire et
de l'utilisation des services par ce groupe d'age. Ces acti-
vitds se prdtent particulidramaent A la démonstration des
applications du jogiciel PAQ.

Tout commae la Norvége, 1a Manitoba se préocoupe des
digparités régionales dang les rassources. Silas institutions
de soins sont pravueas dans le plen sanitaire provincial, des
contraintes financidras sont & 'origine de listes d'attante
pour I"admission dans cas institutions. Le logiciel PAO per-
gt da survailler les rendances des listes d'attenta pour
Winnipag et pour lex zones ruralas du Manitobs,

raprés une dvaluation professionnelle de la couvariura
provinciale en soins 4 long terma, des estimations indigquant
que prés da 50% des personnas Agdes qui recoivent aciuel-
lement des soins & domicile auraient basein da soing en
institution ou &n hopital si elles ne recevaient pas de soins
chez elles. On gstime gqu'une politique de soins 3 domicile
peut entrainer de trég imporiantas SCONOMIas par rapper &
das soins optimaux an I'absence de soins & dormicila. On
paut dgalement avac ia lagiciel PAQ évaluer les dconomias
résuliant d'un développement de cas servicos.

Application aux Etats-Unis d’ Amérigque

Le logictel PAQ pour las Etatz-Unis, gui ¢omprand une
base de données exhaustive et d'accds facile, a pour but
d'encourager las responsables et plenificateurs da la santé
& envisager les problamas da samté des parsonnes Agdes
dans un cadre intersectoriet, an tenant compte d'aspects
Importants pour |a santé tels que sécurité sociala, logement
et servicas sociauX.

Leg Etats-Unig grit connu, apras la Deuxidme Guerrea mon-
dizle, une « explasion démographiqua » #t caux gui sont nés
4 ¢a rmoment-ia arteindront 35-60 ans d'ici 'an 2000, La
crotggance du nombre das parsonnes fgées touchera les
Etats-Unis au début du ving-at-unidme siecle d mesure qua
ca groupa arrivera 4 'Sge de la retraite.

La trég nette réduction das taux de mortalitd parrmi les
parsonnes 8géas au cours des 15 dernidras années axpli-
qua entra autras |"augmentation da leur nombre. Cornme le
montra la fig. 2, les taux da mortalté par cardippathies,
parmi les parsonnes Agées, ont considédrablament diminué
gt devraient continuer 4 la faire d’ici I"an 2000. Paralldle-
mant, les taux de morta.té par maladies cérébro-vasculai-
res chez las personnas Ageées ont trés fortameant régresse
cez 15 derniéres années.

S°il 5" agit 14 d'un remargquable succés, i aura pour conae-
quence d'imposer A I'avenir un fardeau de plus en plus lourd
aux services de santé des Etats-Unis. Le nombre des per-
sornes Agées vivant chez elles, tout an 4tant qualque peu
limitées dans leurs activités quotidiennas, va 4’ aceroftrg —
en grande partie 4 causa da I'augmentation rapide du norm-
bre de personnes de BS ans at plus,




Tha growing number of elderly people with chronic and
limiting haalth problarms will cause a major shift in hospital
care, The Uniteg Statas has haen axperiancing a major
grawth in hospital admigsions by the elderly, whila adrmis-
sion rates for these under age 65 have chenged very little in
regent years. i these trends continue, the CAP model
projects that the proportion of hospital days accounted for
by the elderty will increase from 38% to 58% by the year
2000,

The aging of the United States population is likely to
increase the ¢ost of its aiready coastly health cara system:
the proportion of the gress netionai product devoted to
heaith ears in the United States is projected by the CAP
maoded to increasa fram 2.8% in 1981 1o almest 15% by the
year 2000,

This eraares a particular problem because health care for
the elderly iz financed through a Fedaral Government pro-
gramme, Madicare, whila cara for other population groups
& largaly financed through voiuntary employer health
insurance plans. Thus, the rapid expansion in health
gxpenditures on the eldarly means a rapid expansion in
public expenditures—at a time when tha Fadaral Govern-
ment is experiencing large budget deficits and the trust fund
financing Medicare hospital care is projected 1o be deplated
by the end of the 1880s,

Finding solutians to “rescuing’ tha Medicare trust fund is
8 major pelicy dilernma facing the United States. Ataregent
conference sponsored by the United States Congress the
CAP model was usad to simulate the impact on the Meadi-
care trust fund of replacement of the current prermiurm by an
income-related premium tax administered through the fed-
eral parsonal income tax system {75}, With this expanded
revanua source and tightet cost containmant measuras for
hospitals and physicians, it is projected that the trust fund
can be brought into balance througheut the planning period
{mow until 1995), Alternative approaches, such as greater
sharing in tha cost of health bills by the aldarly, and othar tax
ingreasas have also baan simulated by the CAP modei.

Conciusion

Thase axamples from Morway, Manitaba and the Unitad
States, lugtrate the wide variety of uses of the CAP soft-
ware package in health planning. It is useful for preparing
camprehansive basaline data on the currant situation:

o Jlustrating targets or goals, and the gap batwean currant
trands and the solectad targets ovaer tima;

o monitoring progress toward goals;

# ostimating the implications of changing demographic
giructure or aconomic conditions on haalth sarvices uti-
lization and rasoures requiraments !

# simulating altarnative strategies for achisving policy
goais;

® companng the disparity in resource allogation across
geagraphic areas, or population groups;

® stimutating fruitful policy discussions by dramatically
iflustrating the dirnensions of the probtam, its future trend
if past policies are gentinued, and by projecting the
impact of alternative approaches,

While CAF software packages have to date baen taken
up by developed countries, the technelogy s simple and
available at a cost which developing countries can afford.
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L'aceraissarnant du nombra des personnes dgees attain-
tes de maladies chranigues ou de troubles restreignant leur
activitd va entrainer une réorigntation iMportante des soins
hospitaliers, Les Etats-Unis ont enregistré une forte aug-
mentation des hospitalisations de personnes agées, alors
Que les taux g’ haspitalisation des moins de 65 ans ont frés
peu changé ces dernidres années, 5i ces tendances se
rmaintiennant, le modéla PAD prévoit que |a propertion des
journées d'hopital pour les persennes Jgdes passara de
38% A 58% d'ict 'an 2000,

Le vigillissement de 1a population américaina risqgue d'ac-
croitre ie coit d'un systéme de soins de santé déja dispan-
dieux: la modéle PAO prévait que |a part du croduit national
brut consacrée aux soins da santd passara de 9.8% en
1981 & prés de 15% d'igi I'an 200Q.

Cagi pose un probléme partleuliar car les soins aux per-
sonnes Bgdes sont finencés par un programmea du Gouver-
nement féderal, la Madicare, alors que les soins destinds 3
d’autres groupes de population sont én grande partie finan-
cés par des plans volpnigires d'assurance-maladie des
employeurs. Aussi le développement rapice des dépanses
da santé consacrées aux personnes dgees signifie-i-il une
expansion rapide des dépensas publiques — alors méme
qua le Gouvernement fédéral gonnait un imponant défic
budgétaira a1 que |'on prévait d'ici ta fin des années 80 un
épuisement du fonds fiduciaire qui finance les soins hospi-
taliers du programme Medicars.

Trouvar des solutions pour «gauvers le fonds fiduciaira
Madicara ast un anjeu politique majeur pour le pays. Lors
d'une régerte conférence partainée par le Congrés des
Etatz-Unis, le modéle FAQ g 61€ utilisé pour simuler I'impacgt
qu’aurait zur s fonds fidusiaire la ramplacement de {a prime
actuelle par yn impdt-prime ld au ravenu qui sarait géré par
le systéme d'impot sur le revenu des particuliers { 15). En
élargizzant ainsi les sources de revenus at en maftrisant
mieux las codts de IMactivitd des hdpitaux 8t des médecins,
on prévoit de ratablic "équilibire du fonds fiduciatre pour
toute la période de planification (actuellement jusgu’en
1995). D'autras possibilités, par exemple prise en charge
par les personnas agées d'une part pius importante des
fraiz de santé, aingi gque d'autres augmentations d'impats
ont égalemant fait 'objet de simulations avec le medéle
PAQ,

Conclusion

Cesz axamplaes an provenance de ia Norvage, du Manitoba
ot ¢as Etats-Unis illustrent les multiples usages qui peuvent
&tre faits du logiciel PAQ pour |8 planification sanitaire & long
terme. i permert de préparer des données de base exhaus-
tives sur la situation actualla:

« jllustrant les buts ou objactifs et faisant epperafire le
décalage entre les tendances actuelles &t les obiectifs
sélectionnds dans le temps;

® guivant les progrés réalisés;

& fvaluant les répercussions d'una dvolution de la structure
démogrephique ou ge la situation Aconomique  sur
Futilisation des services de ganté et los hesoins en
regsources;

# simulant différentes stratégies possibles pour |g réalisa-
tion des objectifs;

» comparant I"affectation des ressources entre zones géo-
graphigues ou groupes de population pour faire ressortr
las disparités

# contribuant au débat sur las grandas orentations an illus-
rant spectacuigirermnent 'ampleur du probléme et son
dvolution stl on continue d'agir comme par | passé eten
prajetant I'impact da diffdrentes possibilités o action.

S jusqu’d présent ce sont las pays dévalappeés qui ant
adoptd las logiciels PAD, la technique est toutefois simple
et d'un coft abordable pour les pays en gévelopperment.

REpp. tmear. Staust. gamt, rond,. 37 11984)
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Data inppt can be a combination of aciual dara angd "best
gueszes’’ based on expert opinion. Yat tha format permits
rapid revision of baseline data as batter astimates bacoma
availabla. The CAP modal can readily be extanded to
analyses of maternal and child healh, for example, and
negd not t?e rastricted to health concerns of the aldarly.
Similarly, it can be extanded to environmental health
congerns, mental health concerns, accident prevention,
ate,

CAP is a to0l. ta usefulness dapands upon the invalve-
ment and active participation of planning afficials in the
design of policy analysas and simutation of real importance,
it is hoped that the brief everview pravided here will stimu-
late furthar interest in tapping the substantial banefits 1o he
derived from tha rapid growth of computar technology in
recent years, and irn applying them to improve the haalth
status of all peoples by the year 2000,
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Annex 2

THE PERSONAL COMPUTER IN HEALTH MANAGEMENT

by
J. Duppenthaler
Division of Epidemiolegical Surveillance/Trend Assessment
World Health Organizarion

SUMMARY

The role of persomal computers in health management iz discussed.
More particularly, ways in which the health manager can himself use a
personal computer to gain insight into existing datz are presented and
discuszad, The concept of a spreadsheet is explained. Some examples
of the use of persoval computers in health planning are shown.

INTRQDUCTLION

Gaining access to the traditional computer, and knowing how to use
it, used to be beyond the ken of most people outside of the computer
science ecommunity. Although many in the health zciences have gone to
the effort of learning how to use computers, maintaining computing
skilla was difficult and meant effectively wesring two hats - health

gcientist and cowputer seientist. Also, in developing countries
especially, when it came to allocatiom of computer resources, heslth

scientists were usually given a rather low prierity. In short,
information tools were not designed for por particularly accessible to
those in the health £ield,

The tremendous {and #till aceelerating) development of micra-
electronics is opeming up computiog to persons whe did not have (or
did not want) accesas to it heretafore. This is only part of the
atory, however, aince raw computing power is not useful in itself. To
harness this power and allow the non-computer profeszsional to apply it
directly in hia or her own field requires 2 new type of softwvare.

This software is fundamentally different from traditional computer
softwara in three ways:

1. It is easy to use;
2. It is inexpensive]
3. It allows problems to be expressed in users' terms.

This new concept in computer usage is truly "popular computing",
and rhat 1z what iz happening all around us right now.

Software exists teday which wmost people can use, and more software
is appearing avery day which will allow virtually everyome £o uge
computers for their own purposes. With these new tools we are being
provided with exciting and powerful ways of interacting with
information apnd molding it to our needs, in ways that we could only dream
about in the recent past.
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APPLICATIONS IN HEALTH MAWAGEMEAT

Mansgers everywhere need zecess to information and ways of
underatanding irts implications, and bealth managers are no exception.
There are already availabla guite a number of powerful software tools
with which to examine spnd manipulate infermariom. More sopbisticated,
and even easier to use software is coming alomg at a fast clip. With
such tools, the decision-making, target setting, monitoring and
evaluation tagks of the health manager will be based on a more
intimate familiarity and in-depth understanding of the available
information,

This paper discusses just ome of these software tools, ome which
exists now, and can be used now by the health manager. The state—of-
the-art in popular, currently svailable personal computer software is an
electronic spreadshest program called LOTUS 1-2-3. We shall see how a
personal computer can help to manipulate and investigare information, and
te play "what if?" in programme planning, wonitoring and evaluatrion.

Tt needs to be stressed at this point that a baszie disadvantage of
the print mediz is that the resdar will ot be able to actually
experience first hand how this works in practice. This paper is
trying to describe the dynamie process whereby it is now possible for
the health manager to wanipulate bis own data by himself. It ia aot
just tv snow that graphs, can somehow be produced.

SPREADSUEETS

Firstly, we need to lock at the general festures of spreadsheat
software. The overall comcept 1s very simple, yet very powerful. It
was first introduced about five years ago in a program called
VISICALC. This is ome of those concepts that, once you've seen it you
wonder, "Why didn't I thimk of that?". A spreadsbeet has the following
characteriatics (refer te Figure 1):

1. The spreadsheet itself is a large matrix of cells (like
pigeonholes);

2. The computer screen 1s & window into the entire spreadsheet
{which is much larger than the screen);

3. One of three things can go in any cell: text, numbers or
formulas - cells are from 1 to 72 characters wide;

4, Any caleulstions are automarically updated acress all cells;

5. Copy/move makes replication and manipulation easy.

ORGANIZATION OF TABUEAR. THFORMATIOW

An example of what we can do with & spreadsheet is given in
Figure 2. (Note that the TOTALS row and the columns under the BOTH
heading are formmlas.) Everyone needs to keep data around in tabular
form, so here's g way to do it neatly. Claan, updated copies are
always available without retyping. The data may have originally come
from the mainframe, another personal computer or it could have baen
kayed in by hand (this was keyed in in abeut 10 midures).
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Another advantage of keeping data like this is that it is readily
available for inclusion inte reports or other word processing
documents, (re)typing errors are eliminsted. Even mere to the point
of this discussion, the manager can look at his data - not just in
tabular form as you see here, but with graphics. The fallowing two
figures are easily generated from the tabla,

Figure 3 shows how the population is distributed among age groups,
while Figure 4 shows the distribution of deaths ip the population.
While this is no surprise, the important point is that any data ean be
quickly and easily depicted graphically, and graphs help
undergtanding. Usiog this technique would make it easy to cowpare the
situation among c¢ounties or economic groups within a country.

In examining the mortality curve for males (Figure 4) we note &
hump in the adolescent age groups. This phencmenom can be examined in
wore detail by zooming in on these age groupa. TFigure 5 shows deaths
anong males and females in the 5-39 year age rauge. The numbers sbove
the curve are ratioca of male to female degths,

We have now seen how a spreadsheet can allow the health manager to
investigate data more effectively, in ways which were not possible
before, Continue to bear in mind that this z dynamic process which
allows the henlth mansger to examine health data himself bBoth in
overview and in detail.

LIFE TABLES

Anyone who has labored over life table caleulatious will readily
appreciate how the persomal computer cam calculate (and reczlculate)
the actual life table. Now we are going to look at some spreadsheets
which deal with life tables.

Closer examination of the cells in Figure 6 reveals how the
formulas work, Consider cel} D7 (at the intersection of column D apd
row 7) where we see the formula "+B7/C7". This means to divide the
current value of eell B7 by the current value of cell C7 and place the
tesult here (i.e., in ecell D7}, We note that c¢ell B7 will contain the
vumber of deaths in males aged 59, amd C7 the population of 5-9 year
old males. Thus, D7 will be the mortality rate of males aged 5-9,

These formulas were not typed in. Only one row was raquired to be
typed, the rest of the rows were simply duplicated down the sheet for
the other age growps. All cell references are adjusted automatically
by the spreadsheet program. Following the previous example, "+B7/C7"
becomes "+B3/C8" when copied down a row. The real meaning is to
divide the cell two to rhe left by the cell ope to the left and place
the regult here.

Note that the table in Figure 6 ias a generalized life table. It
becomes specific to a country or any geographic or economic subgroup
when death and population figures for the population of interest are
inserted.
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The final table is shown in Figure 7, after merging in the
Norwegian male and female demographiec data from the table where wa
keep it (recall Figure 2}. All calculations were ecarried out
automatically in about three seconds.

And, of course we always have the possibility of some more graphs -
it always helps to "see” the data, Let's begin by looking ar some
standard graphs we all know. The four graphs in Figures §,9,10,11
were immediately available based on the values in the spreadsheet. If
different dats were put in, the same graphs could be instantly
produced based on that new data, too.

To be sure, at one time someone had to specify the graphs by
indicating to the spreadsheet the type of graph required, which cells
should be included, and what the titles should be. In tetal, each
graph was gpecified in appoximately 5 minutes,

With graphs suech as these the health manager can begia to formulate
angwars to such questions asi

How many preguant women will there be in 10 years?

How many school age children will there be in 10 years?

How many paediatric beds will be needed in L0 years?

HBow many productive years will be lost te various illnesses?

How many vaccinztions will be required? -

How many incapacitared geriatrie patient&ewill need to be taken cara of?

S oo oo

Algo, based on life table spreadsheets like this one, the health
manager can begin to examine in more depth the possible impact of
various hypothetical health astioms oF pPrograwmes oni

mortality rates (gx)
gurvivorship (1x}

life expectancy (ex)
total vears lived (Tx)

o o o0

We can see how this might work by setting up some hypotheses and
examining their effeet on the above indicators.

Hypothesisz 1: "What if" we were able te offset or postpone
mortality zmoug males aged 40 and older te the rate of men 5
years younger?

RHypothesis 2Z: "What if" we were abla to reduce mortality among
males aged 40 and older by 1047

Hypothesis 3: "What if" we were able to reduce the mortality smong
males under 30 by 4047

The four graphs in Figures 12,13,14,15 examine the impact of
hypotheses 1 and 2 on mortality, survivorship, life expeetsncy and
totzl person years lived. Hypothesis 3 {ia considered in Figure 16,

where we c¢an see that 2 reductiom in mortality among adolescent malea
would hzve little overall impact on persem years lived,
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Cause of Death

Health management needs to be ever comscious of the chief causes
mortality among the population so that the important ones can be
targeted, and time and resourcea neot be wasted om others. In the
spreadsheet of Figure 17 we can examine the three most important
causes of desth, by sex and age, and develop a feeling for their
relative importance.

Figure 18 shows graphically the three major causes of death for
esch gge group as contained in the spreadsheet. It is obvious at a
glance that any efforts te reduce mortality must take inte
congideration ischaemic heart disease (shown on the graph as IHD),
malignant neoplasms (MNP} and cerebrovascular disease (CBD).




Fig. 1
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A B c

Example Spreadshest with TEXT,

TEXT mmm Title

NUMBER=:= > 12946
NUMBER==> F4.5
NUMBER==> @,k 2344
FORMULA=>1243. 734
FORMULA=413.5782
FORMULA= &,2344
FORMUL Am > 1284

]
m
L
£

D E F
NUMBERS and FORMULAS

AsSUM{C?7. .CP)
BAYEe(CY7..CM
AMIN(C7..CT}
MMAX (LY. .CP)
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Flg. 2

Demographic Information - NORWAY ~ 1981 data

Aty er % MALES #*# ## FEMALEES ## #% BOTH #+
o Dn Px Dix Px Dx Py
a3 221 25,973 1&i 24,894 382 59, 8969
i1—4 53 195, 894 a& 198,579 99 284, 458
-9 47 154,248 26 147,773 73 2,841
19--14 49 178, 4809 24 161,855 73 332,335
15-19 14% 145,838 52 158, 2%2 197 I19, 290
2024 tg1 158, 867 52 153,976 ZF3 209, 0485
25-29 149 157,088 42 149,446 191 I0bh, 754
2o—-34 1463 161,213 &9 153,418 229 Xi1,8Z1
a3 214 141,997 195 135,853 319 274,13
48-4.4 v 195,525 137 192,599 388 208,113
485-4%9 491 &, 723 208 95,245 -1 191,948
S-S54 758 195,289 342 185, g&3 1,181 219,352
a5 1,349 115,371 &5l 118,387 1,979 255,958
&P—-54 2,94% 119,227 983 129,079 I, HL2 238,06
LHS—&7 2,792 9I,313 1,491 107, 56D 4,283% 200,873
To-T4 3.521 72,955 2,330 I, 126 T, 7W 146,881
7a-77 3,649 48, 745 3,242 75,192 &,891 121,9%7
B83-B84 3,385 28,198 X, 958 A7 4969 T 3235 Thy 167
g5+ 3,445 16,262 8,315 X1,127 B, 7609 47,384
Keyt

Dx =« Nupber of deaths in age group
Ax = Naedian population jin age group

Sourcess

~8TATISTISK ARBOK 19¢8Z (Lentral Bureau of Statistics

~Noprld Health Statisticry Annaal ~ 1783

oFf Norway)
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Life Table - 1981 Norwegian data READY
A B C© b E F G H I
Life Table - 1981 Norwegian data
A% MALES %
x Dx P mx ox 1x Lx Tx ex
a
1-4
5-2 +B7/C7 18#D7/ (243%D7) +FoH~Fa4ES T/Z® (F7+FE) +HB+E7 +H7/F7
ig-14 +58/0C8 18#D8/ (2+5#D8) +F7-F7%E7 I3/2%(F8+F%) +H?+G8 +HB/F8
15-i9 +BF/09 16%D9/ (2+5%D%) +FB-FE#EE S/2#(FF+F18) +H1+GTF +HF/F9
2824 +B1@/C 10#DIB/ (2+5%D1 +FO9-FPxE? 5/2% (F1d+F11 +H114G1 +H1G/F
25-29 +B11/C 18%D11/(2+5%D1 +F1@-F1oa% W/ 2% (F11+F12 +H12+G1 +HI11/F
3g-34 +BI2/C 10#D12/ (243+D1 +F11-Fii# S5/2%(F12+F13 +H13+G1 +H12/F
3539 +H13/0 1a#DiZ/ (2+45#D1 +F12-F12% 5/2%(F134+F14 +H14+G1 +H13/F
40-44 +B14/C 10%¥DI14/(2+5#D1 +F13-F13# S/2%(F14+F15 +H13+G1 +H14/F
45-49 +E15/C 18#D15/ {2+5%D1 +F14~Fl4% 5/2% (F13+F16 +H14+G1 +HIS/F
So-54 +B14/C 18#D14/ (2454D1 +F13-F19% S/2%(Fl&+F17 +HL17+G1 +H1&/F
5537 +B17/C 19%D17/(2+5#D1 +Fila—Flé% S5/2#(F17+F18 +H18+Gl +H17/F
&G4 +Bi8/C 10wDIB/(2+3#D1 +F17-F17# S/2%(F18+F19 +H19+G1 +H14/F
&E-&9 +B19/C 18%D19/{2+54D1 +F18-F18% 3/2%(F19+F20 +H2@+G1 +H19/F
7o-74 +B2A/C 18#DZ20/ (2+5%#D2 +F19-F194% I/2%{F20+F21 +H21+G2 +HRE/F
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Fig. 7

Life Table - 1981 Norwegian data

% MALEES #»w

2283

~STATISTISK ARBOK 1983 (Central Burwau of Statisztics ot Norway)
~Morld Health Statistics Annual -

b Dx Py mx o Ix L3¢ TH ax
& 221 25,973 @.09685 O.2085 100,900 . 484 7,253,818 72.5
i-a 93 15,898 0.0995 G.0923 99,149 396,198 7,154,414 T2.Z
59 47 154,268 J.9060T O.0015 98,9590 494,375 4,758,214 &8.73
13-14 49 176,482 d.200% 0.0014 0,808 A93,643 6,263,842 &3.4
i5-19 145 163,838 9.0009 S.9044 98,658 492,208 5,77¢,198 S8.5
20-24 181 138,447 0.9911 S.8057 98,222 489,769 5,277,998 S%.7
25-29 149 157,088 @.0009 O.0847 97,441 487,152 4,788,299 49,0
IP-34 168 161,213 J.0018 S.0058 97,199 484,794 4,301,138 44.3
35-I9 214 141,097 o.06818 J.0976 6,718 481,764 3,816,344 3I9.5
A—-4.4 251 185,525 0.9025 9.3118 9%,987 477,i9d 3,334,588 33.7
45-49 481 96,723 O.0041 O.U0205% 94,8%% 469,398 2,857,479 I0.1
So-54 738 105,289 0.0072 8.4384 92,997 456,320 2,388,081 25.7
S55-09 1,348 115,371 d.9417 @.0568 89,421 435,389 1,931,761 2i.4
&@—-&4 2,049 110,227 @.9i86 0.0888 84,3534 493,901 1,494,372 17.7
&5—-49 2,792 3,318 @.0299 9.1392 77,026 3ISA,328 1,092,470 14,7
70-~74 3,524 72,955 0.08483 @.215F b4, I0T 295,030 734,142 11.1
753-79 3,649 48,768 o2.9788 44,3152 52,827 219,141 438,312 8.4
8d-8a4 3,30% 28,198 d.120¢ 0,.4617 35,629 137,024 219,171 ba2
a9+ I, 445 146,262 ©.2118 0.492% 19,18d a2,147 82,147 4,3
Life Table - 1981 Norwegian data
#% FEMALES w»»
X Dxt Px mx aqu 1x Lx Tx -
g a1 24,894 2.80563 O.0085% 109,000 99,5446 7,887,747 78.7
1-4 44 19@,570 O.0005 9,09189 99,351 397,042 7,788,202 78.4
5-9 26 147,773 J.80082 $.0099 99,176 495,638 7,391,148 74.5
i19-14 24 141,835 J.00d1 9.09007 79,882 495,228 4,895,538 &9.4
i%-19 52 185,252 9.0903 B.0817 99,089 494,651 6,400,302 6&64.6
20-25 32 150,976 0.0003 0.0017 98,843 493,791 5,595,471 S59.7
2T 42 149,446 O.8083 0.0014 98,673 493,020 5,411,880 S4.8
B34 &% 138,418 @. 0005 O0.0023 8,535 492,111 4,918,860 49.9
3537 199 155,033 0.00408 O0.00%9 98,309 499,579 4,426,749 45.0
H =84 137 192,599 0.0913 ¢.3067 97,722 487,982 3,936,176 40.2
AS—-49 298 95,243 d.0022 S.0109 97,271 483,712 I 448,188 3I5.4
S0-34 F4% 105,863 O.00T3 B.0l6Z 96,214 477,176 2,964,476 Td.8
53-39 &31 118,587 2.08082 0.026F 94,654 447,069 2,487,300 246.3
&f~&4 P63 120,079 O.00B8 O.@%9T 92,171 451,797 2,020,231 21.%9
&3-&9 1,491 197,368 &.013%9 O.9679 68,548 427,71 1,568,433 17.7
70-74 2,230 73,126 B.0239 @.1130 82,4616 389,748 1,148,524 13.8
TH-79 3,282 73,192 9.8443 8.1994 73,283 329,884 758,776 14.2
8¢-84 3,938 47,949 0.98B21 9.3406 58,4671 243,401 424,871 7.2
a5+ D313 31,122 0.1768 8.35984 38,4689 177,499 177,450 4.4
Keys
Dx = Number of deaths in age group, Px = Median population in age group
=y = Pproportion in age group dying daring interval
ax * Probability of dying during period (sortality rate)
lx = Survivors at age x
Lx = Total years lived during interval
Tx = Total years yet to be lived by age group
ex = Life expectancy for age group
Saurcesi
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Figz. 8
Mortality Rates, by Age
0.7 (Males, Fernaies — 1881 Norweglion Data)
2
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Life Expectancy, by Age

{Maisa, Fornales — 1981 Norweglan Data)

Ufe Expectancy {years)

-
+ Females

Person Years Lived in Age Groups
(per 100,000 — 1881 Merwegian Data)
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Male Mortality Ratles, by Age — NORWAY

(Hypothesss 1 and 2 ve. 1281 data)

a.7

0.8 -

0.5 +

0.4 -

0.3 =

Probablilty of Dying

0.2 -

0.t

Male Survivorship, by Age — NORWAY
{Hypothenes 1 and 2 vw. 1981 duta)

100
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Fig. 14

Flg., 15

Lite Expectancy (vears)
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Yaare

Male Life EFxpectancy, by Age — NORWAY

(Hypotheses 1 and 2 ve. 1981 daota)

Person Years Lived in Age Intervals

200 {Hypothesss 1&2 va 1081 data — Norway)

450

ADD =

380 =

300 -

200 -

180 =

100 -

v T T ¥ v Y Y
A= 5550 70-=-74 854




gleeyjodAiH o Lyop Lgsl +
s|baseju] eby

IRP/HEE 115-01

36241
page 29

+gg $L—0L 85—6S POt
L ] - 1 L h 1 I~} Dm

~ 001

— 0S5l

— 00T

- 082

—~ 00%

— 0S¢

— 00f

~ QS

00g

(ADMioN — DIOP LBEL 8A § S|8eLOdAH)
S1oad2iuy 28y Ul paal S4majf U0SLET

Fig, 16

spuUbDenY
Ea|DWN DDO('OPUt Jadqui)nhn 84D8)




IRP/HEE 115-01

36241
page 30

Fig. 17

Three most important causes of death by sex and age

NORWAY 1981

] Malegg —~me——————— —————— Egmal e —————————
Age - Causex —- - Causas ——
GBroup i 2 I pthar ICD-8 Codes 1 2 X opther ICD-8 Codes
) 72 45 ot 74 B42 B44 BAS 58 57 29 37 B42 bB44 B4S
1-4 14 135 7 19 BE48 B42 Bié 14 & & 26 BE4S B19 BE47
5—5 i4 12 L 12 BE47 BEA8 B19 & & 4 i3 Bi9 BE47 BA4Z2
19-14 i4 14 g 12 BE47 BE48 P19 5 4 3 12 B4Z Bl19 BE47
15~19 48 8 17 =3 BE47 BESB D19 13 e 8 22 BEA7 B4s Bl17
20-24 45 41 x5 95 BE4Y BE47 BEAS il 9 7 2% Bi9 Ba&s BE47
28-29 41 31 29 27 BEAE BEA4Y9 B4bs 13 8 4 i7 Bi9? BEAY BEa47
20-34 43 0 24 &2 BE4S BE4B Bl1Y9 24 & S X4 B19 B4s DBEA4AB
3I5-19 =0 43 s 21 BEAE Bl19? BEA4AY i 14 7 7% B19 BEA&% EB4bH
4g—44 5& 49 x4 112 PEB BHiY BE4Ss &8 11 i1 48 B19 EBE49Y BEA4SB
45~4% 109 81 37 174 BZ28B Bl19 Bas 112 21 i8 57 B19? B28 Bas
30-54 245 169 51 273 B28 E19 B4a3 179 =7 26 119 B19 B28 BAd
on—a9 934 331 g5 I98 B2B DBiY b4s 319 d 44 176 B19 BB Bds
og~a&4 770 o83 1389 3566 BZ28 Bl7 Baé 483 179 8@ 248 B19 B28 B4oH
&5—-469 1855 739 i9a 844 B28 PBl19? EBIQ wP9L 3I74 195 414 B19 B28 BID
T9-74 1215 ogs 3T43% 19058 B2 EBI9 B3I4 &13 &82 328 6&B7 Bl% P28 B3g
73=-79 1899 Bi1 493 1244 B2 Bi9 B39 BIS &39 383 1185 BZ8 Bl? B3I
g8g-84 868 &%4 TE8 1325 B28 Bl1T BIa 0% BIT 422 15764 B28 EBI@ PBl1?
B+ 747 544 4465 1487 B28 BIP Bl? 11461 19835 &80 2439 B28 B3@ B3I2
M F T
4718 4200 18918 BZ28 IHD Ischaemic heart diceasae
48971 I&20 8491 B19 MNP Malignant neopl asms
2132 2978 51id B39 CBD Cormbrovascular dissass
4 &B3 &89 BIZ PNE Pneumonia
=7 291 489 B44 DIS All other dissases
262 29 291 BE48 ACC All other accidents
131 23 184 BEA? S5UI Buicide
117 39 136 BEA7 MVA Motor wehicle accidents
a3 &7 152 B42 CGA Congenital anomalies
85 29 1i4a BaS IDC Ill—defined conditions
45 37 82 B44 OFPM Other causss of perinatal mortality
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