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1. OVERVIEW OF HEALTH CARE SYSTEM MODEL OF IIASA BIO-MEDICAL
PROJECT

The basic idea behind this model is that it should estab-
lish a set of interconnectedelementswhich are essentiallyin-
variant in their basic principles, as betweendifferent regional
and national health care systems. Bearing in mind the models
which have been and are already being developed, it is clear
that there is a considerablediversity of approachesand of
objectives in the particular models. In consequence,I feel
that the following subsystemswill have to be included as
"autonomous" elementsor sub-models,although all of them may
not necessarilybe included in every national model. Neverthe-
less, it seems to me important to identify the functions of each
of these sub-modelswhenever it is appropriate.

PopulationModel - by age and sex, with correspondingbirth,
death and migration rates.

Morbidity Model - perhapsdivided into "natural" and "reg-
istered"; basic variablesare different
diseaseclassifications,or/and dynamic
health/sicknessclassifications.

ResourceModel - personnel.

ResourceModel - facilities.

ResourceUtilization PatternsModel - "treatment".

Allocation Model, ideally with Optimization.

Planning Model for Long-term ResourceAllocation.

Environmentalor External Subsystems.

In turn, some of these may need to be broken down into sub-
models of more specific aspects; for example, the "treatment"
model for utilization of resourcesmay have relatively autonomous
activities devoted to prevention, screening,and treatment, per-
haps in different modes such as acute care hospitals, ambulatory
facilities, nursing homes, etc.

The choice of these "invariant" subsystemsdoes not, of
course, limit either the specificity or generality of the de-
tailed modeling which may be performed on them; indeed, it MUST
not so limit the modeling if the subsystemsare to be, in fact,
"invariants". As an example, we note that the morbidity model
in some casesmight only involve measuresof static prevalence,
or, on the other hand, it may be modeled to include the dynamics
of the transition from health to illness in the population, and
the dynamics of the illness processitself.
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2. COMMENTS ON INITIAL PROPOSALS FOR IIASA SUB-MODELS

2.1. Population [1]

In general this model seems to follow conventional tech-
niques, with the choice of five-year intervals being appropriate.
However, it would not seem justified to increase, in the interval
above 60, to a ten-year age group, becauseof the aging nature of
many countries' populations. In other words, the population seg-
ments in the five-year groupings from 60-65 and 65-70 would still
seem to justify being kept separate. Clearly, the economy in
computing of this aggregationis absolutelyminimal.

Perhapsmore substantiallyI feel that the aggregatingof
the two sexeswithin the age groups 0-4, 5-9, 10-14, 60-69, and
70+, is not acceptable. Presumablythe purpose is to economize
in computing time, by this removal of five age-sexgroups, but
it seems totally unjustified in view of the following factors:

(i) Death rates in the young age groups are widely dif-
ferent betweenmales and females; for example, in North America
they are approximately in the ratio of 5:2 at age 15. There is
a correspondingdifference in old age also, although the ratio
is not so large. Furthermore, there are significant differences
between sexes in the types of illness, or accidents,which are
the main causesof death in these various age-sexgroups. Thus,
any health care model which wishes to explore such aspectswould
be frustrated, and this would not seem appropriatefor a sub-
systemmeant to be universally applicable to all nations.

(ii) The artifice of a sex-ratio is neededat age 15 in
order to divide the previously aggregatedsexes into separate
male and female streams. In general, this will necessarily
introduce errors in the simulation of populations, since in the
real population this ratio could vary with time. Further, it
might vary at either end of the age spectrumas a result of par-
ticular preventiveor screeningprograms, which might, in some
circumstances,favor one sex over the other.

(iii) With this aggregationof sexes in some age groups,
the total male and female sub-populationscan never be known
accurately, nor therefore any changesin them as time progresses.

2.2. Health Care System Model

The division of the population into the three groups of
healthy (HP), latent sick (LD), and registeredsick (RP), means
essentiallytaking the population model and dividing it into
some further strata. In principle, the model is also going to
include three types of illness, with different dynamic trajec-
tories, namely degenerative,vaccinateableand therefore eradi-
cable, and acute or episodic. The initial modeling, however, is
only to cover the case of the degenerativediseases. The problem
seems to be how to join the two models compatibly, since they are
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both needed, but on the other hand, for some purposes,may best
be kept separate.

A further problem is that of determining the intiial pro-
portions of HP, LD and RP groups in the population, and how
they are to be updated. It is to be noted that the equations
given in the Working Paper for the three categories,do show
ｬ ｯ ｾ ｳ of population in these groups due to deaths. On the other
hand, the inputs due to births are not shown. The equations
also seem to show that the same death rate characteristicswill
be applied to each of the three sub-groups,but this would not
seem reasonablesince, rather clearly, the death rate would be
significantly less among the healthy population than among the
sick population. Again, it may be even harder to determine the
distribution of the newborn children among these three sub-groups.

It should be noted that there are, in principle, nine states
to which each state may possibly transfer in the next time inter-
val, as depicted in Figure 1. A notable factor swelling this
number is that of the latent sick group which has been screened
and recognizedbut is, as yet, untreated. Of course, death is
an absorbingstate and there are no returns from this. Since
each of these transitions is theoretically possible in successive
time intervals, the total number of transition probabilities to
be identified is 72 for each of the 23 (32 proposedin Section 3)

age-sexgroups, for approximately 1.6 x 103 numerical values.
Admittedly, many of the transitionswill have low levels of
probability, but neverthelessthere seems to be a major identi-
fication problem here.

There will presumablybe considerabledifficulty in estimat-
ing some of the transition probabilities. For example, since the
latent sick population (LS) is really an unknown, how can the
transition probabilities for Death be estimated, in each of the
I age-sexgroups?

It should also be noted that the model, as presentlypro-
posed, calls for the latent sick and registeredsick to come
from two separatestreams,namely, from the Screeningprocess
and from Self-Requestfor treatment.

There is the further difficulty that the above description
presumesa Markov-type process, in which the probability for
any particular transition is independentof the person'shistory
of how he got into the presentstate, i.e. independentof the
history of previous transitions. Theoretically, this is clearly
not reasonable,although it has often been found in ｰ ｲ ｡ ｣ ｴ ｩ ｣ ｾ

that the theoreticalobjection does not interfere with practical
accuracyvery much. A different way of viewing this same problem
is that once an individual enters any particular health-state
group, say RB, at time T, he then becomes an undifferentiated
member of this pool, with the same probability of leaving it at
(T + 1) as any other member, even though some of the latter may
already have been there for many periods. To "tag", "label",
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or "track" each individual would, on the,otherhand, clearly
representan impossible task, indeed essentiallyinvolving a vast
number of Monte Carlo-type micro-modeling runs. But nevertheless,
this points out that the proposedmacro-modelingcannot be faith-
ful to the true dynamics of the real-life situation.

Finally, it should be noted that the basic population model,
with different health statesintegratedout, is still neededfor
various purposes; in particular, for the generationof birth
rates, since presumablypregnancyprobabilities cannot be esti-
mated to vary with the health statusof the females (and males?)
concerned.

I would suggestthat, for most planning purposes,a 6T of
one month is probably unnecessarilyshort, in view of the disad-
vantagesalso inherent in it. Perhapsthree months would repre-
sent an appropriatecompromise, since this would permit seasonal
fluctuations of the year to be included.

2.2.1. Health Care Resources

Physiciansare used in this initial modeling as the common
variable-to representthe need for health care resources. Pre-
sumably other resourcesthen are derived through applying certain
ratios. It does not seem to me that this is representativeof
the situation in various countries, particularly for planning
models which are looking into the future. Especially in this
time horizon, we cannot expect that both multi-professionalhealth
care teams, and the use of public health nurses (for example), in
an autonomousway will be vastly increased.

It should be noted here that, in some Western countries at
least, there is a tendencynow to define health care professional
as any of those with "professional" or degreetraining who are
in direct "clinical practice" relationshipwith patients, typically
physiotherapist,occupationaltherapist, clinical psychologist,
dentist, and even such new professionsas the clinical (bio-medical)
engineer.

This increasingsubstitutionof other health care professionals
in lieu of physiciansmeans that the health care resourcestaffing
cannot be describedin terms of physicians alone, if an adequately
broad resourcemodel is to be provided. Indeed it should be noted
that, while many countries are still trying to increasethe ratio
of physicians to population, neverthelessthere is increasing
backgroundthinking that the level may already be too high, and
thus that there may, in fact, already be an excessof physicians.
Certainly, in countries such as Canada, it is generally thought
that there is at least a distribution problem in that there are
certainly too many physicians in the big cities.

A final comment is that the use of other health professionals
than physicianswill be especially important in screeningand pre-
ventive programs.
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2.2.2. Allocation of Resourcesto ScreenedSick

The present tentative TIodel apparentlyonly proposesto
provide treatment to those who have been screenedfrom the latent
sick population as "sick", and to those who have requestedmedical
attention by themselves,provided that there is "unutilized work-
load" of physiciansavailable. .Jlpparently, the first priority
in the model is to have the physiciansallocated to the screening
programs themselvesand to the treatmentprograms, and only after
these needs are satisfiedare they to be allocated to the "screened-
positive" population itself. In view of. the recognizedimportance
of preventive/screeningpractices, it would seem that significant
priority should be attachedto treating these patients, and indeed
I would urge that this should be part of the overall decision-
ｾ ｡ ｫ ｩ ｮ ｧ block on allocation of priorities.

Incidentally, this issue also raises a question about how
the model should keep track of those who are diagnosedas sick,
but who do not immediately receive treatment. The I'1ooel eaua-
tions correctly do not show them as joining the ｾ ｐ Ｌ so that by
the saP1e token they are now implicitly relegatedback into the
LD pool, unless a fourth group is to be kept track of, as indi-
cated in Figure 1, namely LRU. It certainly would not seeI'1
appropriateto return these personsback into the LD pool, where
they would become undifferentiatedfrom the so far undiagnosed
LD.

2.2.3. DiseaseTypes

The three diseasetypes proposedfor incorporation in the
model are, as already noted, degenerative,acute, and vaccine-
eliminateable. I am not clear why chronic diseasesare not in-
cluded, since these are widespread,but do not necessarilyfall
into any of the above three groups. Of course, some chronic
diseasedoes eventually degeneratesignificantly, so that these
diseasescould be fitted into the degenerativegroup.

In regard to modeling the degenerativediseasepopulation
as one homogeneousgroup, the first big problem would seem to be
how to average the treI'1endously large variation ,which will be
involved in the different stage tiP1es, and also in the costs
involved, in coming up with one standardized"illness trajectory".

The purpose of defining this type of degeneratediseaseas
a basic element for the model, as I see it, is in orcter to be
able to have a "dynamic,. model of the health care system. How-
ever, the use of the chosen dynamic trajectory can only have a
significant effect upon the operationof the system if:

a. there are very ｩ ｾ ｰ ｯ ｲ ｴ ｡ ｮ ｴ changesoccurring in the
health care systeTTl, in terms of the morbic.ity rates
in this illness group;

b. the averagetime chosen for the trajectory is long; and

c. the time increI'1ent of computation is very short.
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Stateddifferently, it would seem that if the system is anywhere
near the steady-statecondition, then one could obtain approxi-
mately the same dynamic modeling by allocating costs on an average
basis for each episode* of degenerativedisease.

Indeed, as a general comment, it seems to me' rather inappro-
priate to disaggregateage-sexinto the order of 20 groups, and
then only to disaggregatethe multitude of illness types to the
extent of 3 groups.

2.2.4. Screening

The proposedmodel categorizespatients revealedby screening
according to both age-sexand by phaseof illness. This would
seem to require that the correspondingprevalencerates be known
among the not-RP population. Presumably, thesewould have to be
obtainedas sanpledestimatesfrom the population, but it would
seem that this could be an area where significant error could be
introduced into the simulation.

*episode; defined here as teh overall duration of sickness
and its-care for the particular patient with the given diagnostic.



3. PROPOSALS re CONCEPTUAL HEALTH CARE SYSTEM MODEL

A proposal for the conceptualformat of the health care
system model, which may be useful for discussionpurposes, is
shown in Figure 2. In many respects,it is an extensionof the
HSDIM, Medics and other models already in the literatuFe. Its
various features are now discussed,especially in relation to
suggestedchangesfrom HSDIM. The changessuggestedare in-
tended to be particularly relevant for the needs of an inter-
nationally useful model.

3. 1. PopulationModel, 'p (I, T)

In order to provide an adequatelygeneral population model,
it is proposedthat:

(i) the sexesbe always grouped separately;

(ii) the 60-70 year group be divided into two age groups,
of 60-65, and 65-70, of two sex groups each;

(iii) the 70+ years group be divided into two age groups
of 70-80, and 80+, of two sex groups each;

(iv) that the perinatal groups be monitored, as two sex
groups, but not included in the population totals,
for obvious reasons.

Thus, there would result I = 1, .. . ,32 (+2 perinatal) insteadof
the present23. The male and female parts of the population
could be followed separatelyas:

16
PM = L PI I = 2k - 1k=1 ,

3 . 1
16

PF
= L PI I = 2k

k=1

The extra computing effort involved would be more than justified
by the model's increasedflexibility and informative capacity,
in my opinion.

As shown in Figure 2, it seems conceptuallyhelpful to show
separatelythe three basic rates effecting population dynamics,
namely,

Birth Rates

Perinatal !'1ortality Rates

Mortality Rates

BR(I,T)

DR(I = 0,1 ,T}

DR(I,T)
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These specifically will be affected by multiple feedbacks from
various other subsystems,including most notably the subsystem
of Prevention-Screening-Treatment,but also Environmental Sub-
systems,Human Life-Styles and Human Genetics.

It should be emphasizedthat if death rates change as a
result of changes in the health care system, for example the
treatmentof morbidity, then this provides a primary effect to
be fed into the population model.

3.2. The Morbidity Hodel

Basically, this model must identify the different groups of
non-healthypeople from the population, and subject them to dif-
ferent health care regimens before hopefully transferring them
back to healthier groups. However, the particular disaggregation
techniquesused for this modeling can evidently depend importantly
on the viewpoint of the modelers and the intended purposeof the
model.

On the one hand, the actual provision of health care treat-
ment may be consideredto constitutea single "episode" within
the basic time increment on which 'the model operates,for anyone
patient. For a time interval of one month or more, this will
typically describe the situation of some 90% of the first con-
tacts of a patient with the health care system, which ordina'rily
do not go on to extensiveor expensivehospital treatment, etc.
However, these large numbers of casesmay only representsome 30%
of the amount of money spent in the health care system. For chron-
ic and degenerativediseases,the "morbidity rates" defined for
these diseaseswould have to be appropriateso that the patients
were effectively reintroducedinto the system in successivetime
increments. In principle, however, there would be no dynamic
following of each patient through the developing rangesof his
sickness. This form of "static" modeling of the individual's
illness allows for disaggregationinto an importantly large
number of different diseasegroupings, so that the changing
patternsof diseasein the population and the changing needs
for different types of specializedhealth care personnelcan
by studied.

On the other hand, it can be viewed as more important to
model the dynamic nature of illnessessuch as the degenerative
ones, where the modification of their course by such programs
as screeningis in mind. However, as argued in Section 2, the
large number of probability transitionsneededto describethis
form of modeling, effectively precludesthe disaggregationof
diseasesinto a significant number of groups also.

The matter of the choice of the time increment, 6T, for the
running of the model, as compared to such natural "time periods"
as the intervals betweendifferent phasesof developmentof a
degenerativedisease,the periods of episodic treatment for
acute illnesses,and the waiting periods betweenvarious forms
of treatmentafter contact has been made, is very important in
regard to the form of modeling undertaken.
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If at one end of the scale the ｾ ｔ is chosen to be one year,
then the dynamics of illness trajectoriesbecome largely unim-
portant, and the dynamic nature of the model is then focused on
how trends develop within the systemover such typical periods
as a ten-year span. It should be noted that in developedcoun-
tries, typically the order of 90% of the population will have
contactedthe health care system for treatmentof some sort
during the course of a one-yearperiod.

A typical, practical lower limit would seem to be one month,
since between one week and one month is typically the natural
time for such periods as waiting time between appointments,
length of stay in hospital, etc. Typically, something like
perhaps 15% of the populationwill have been treatedby the
health care system in this period. With such a ｾｔＬ seasonal
variations can of course appear significantly, and indeed the'
morbidity rates and even birth and mortality rates may need to
be given seasonalvariations in such a modeling. With such a
ｾｔＬ also the degenerativediseasetrajectoriesnow emerge as
being relatively long-term, and therefore it is more appropriate
to provide for continuity in the successivedevelopmentof re-
source consumptionby such patientsover subsequenttime intervals.

At this moment I do not think any hard guidelines can be
establishedfor which type of modeling for morbidity is most
"universal". Probably both types should be exploredwithin the
IIASA project.

3.3. Prevention-Screening-Treatment

As regardswhat the HSDIM has so far called "preventive"
(in comparisonwith "treatment"), I would propose that this be
split into two groups:

(i) prevention - reduction of diseaserisk for asymptom-
atic but concerned (interested)well
people;

(ii) early diagnosis.-screening.

Since screeningalso results in treatment, the previous use of
the word "treatment" should be modified, so that the third group
becomes:

(iii) sicknesstreatment- acute and chronic sick caring
and curing.

I have argued elsewhereon the vital need for plannersto
provide significant resourcesin developing a better HCS. Un-
less we wish to argue that there is no way to prevent people
from getting sick in the first instance (because"this is what
they want to do"!), then any procedureswhich can be effective
ten to twenty years before the diseasesbecome symptomatic, are
obviously well worth consideringfirst. In any case, I believe



most national planning agenciesfor health care systemswill
recognize the importanceof including such preventionwithin
the next decade.

In comparison,early diseasedetectionmust still apply
conventionalmedical treatment to diseasesdetectedperhaps
from one to ten years earlier than when they become normally
symptomatic. There is indeed much controversyin the literature
about the cost:benefitsituation for different diseases,and
the analysesseem to producewildly .different conclusions. Of
course, any screeningprogram which can reasonablybe expected
to be worthwhile should be incorporatedand hopefully the model
will be able to predict at least some cost:benefitaspects.
Discounting aspectsare pertinent and will be discussedunder
Performanceand Optimization.

It is fairly clear, as shown in Figure 2, that the patient-
flows for treatmentresult directly from the matrix multiplication
of the population model and the registeredmorbidity. On the other
hand, early treatmentand pure preventive programs cannot be applied
only to the part of the population suffering "underlying" morbidity,
becausethese people, by definition, are not known a priori. There-
fore, to a greateror lesserextent--dependingupon the amount of
information known about particular diseasesand risks of diseases--
the early diagnosisand preventiveprogramsmust be applied to the
populations "at risk". .

It is important to. note that, while the acute/chronictreat-
ment plans are at least relatively well-known and finite in num-
ber, the possible programs for early detection and preventionare
almost infinite in number, with widely different extents of know-
ledge about their cost effectivenessaspects.

The model also must be able to incorporateother choices
than the conventionalhospital treatmentfor acute/chronictreat-
ment of sickness,and this is indicated in Figure 2, for such
alternativesas: day surgery and horne care; policlinic; com-
munity health center; geriatric units; extendedcare units; and
the developing USSR systemcalled "dispensarization".

3.4. PerformanceMeasures;Objective Functions; Improvementor
Optimization Techniques

The first basic point to agree on is that the meaningful
outputs of the health care system are not representedby the
levels of activity within the system. Particularly, for example,

'the numbers of bed-daysprovided, the number of physician visits,
and the number of X-rays taken are examplesof typical and neces-
sary health care activities. Clearly, however, they are not the
end result of the processin which we are interested,and do not
inherently representany measureof effective performancein the
system. Indeed, with the "technological imperative" providing
increasinglypowerful but expensivecomputerized, laboratory and
other test equipment, the problem of how to control and, in par-
ticular, to limit such activities to the most beneficial level



is a matter of great concern. It is also unsatisfactoryto uti-
lize such widely available "vital statistics" information about
the population as life expectancy,death rates for various ages
and groups. (including, for example, perinatal) and indeed the
proportion of the GNP spent on the health care system. To take
life expectancyas an example, it is clearly now ｩ ｾ ｲ ･ ｡ ｳ ｩ ｮ ｧ ｬ ｹ .
possible to keep people alive longer, but not necessarilywith
any guaranteeof an adequate,let,alone improved, quality of
life.

The approachto measuringhealth care systemeffectiveness
must, in principle, relate to the quality of life perceivedby
each personhimself. The Health State Utility concept provides
a conceptualapproachto this in that this is a measuredefined
continuously betweenthe values 0 for death and 1 for complete
(WHO) health. A complete trajectory for a life may theh be
shown, as suggestedin Figure 3. Presumably, the ideal trajectory
would be one of complete health at the value 1 throughout life
until a "natural" death occurred "during sleep" at some socially-
acceptedadequateage. A more typical trajectory for people in
a developedcountry will show a rise into early mid-life, fol-
lowing the frequent acute episodesof childhood, until a slow
deteriorationsets in, somewherearound late middle-age. The
particular problem of our highly ｳ ｣ ｩ ･ ｮ ｴ ｩ ｦ ｾ ｣ and technical sick-
care system is that it can prolong this form of life through a
slow degeneration,with much diseasealong the way.

The approachto using Health State Utility as an outcome
measureis that, in principle, the ｾ ｈ Ｌ or improvement of health,
due to any particular health care program, can be established
as a new trajectory over time, as suggestedin the figure. The-
oretically then, by .integratingprograms over the population,
a total measureof the effectivenessof this systemcould be
achieved. Indeed, this allows for all sorts of techniquesto
be developedfor improvement or optimization of the system, using
interactive and game-playingtechniques.

The problem remains of establishingthe changesin Health
State Utility and their time developmentsfor all the multi-
fold activities of a health care system, most specially the com-
parative differencesbetween the use of resourcesin the different
modes of preventive, early diagnosis, and acute/chronicsick care.

Discounting is a phenomenonwhich must also be mentioned
here, since we are talking about the effects of health care
programs over a significant period of time. There is no general
agreementon the rate of discount to be applied, although cer-
tain arbitrary numbers have been proposedfor particular situa-
tions; for example, the British Civil Service recommends10%
for all of its capital projects. The particular problem resulting
from discounting for the health care system, and even more em-
phatically for the phasesof preventionand screening,are that
the costs are incurred now, while the benefits follow as a stream
extended ｯ ｶ ･ ｾ time, but typically not starting for severalyears
afterwards. In the case of prevention, which may not produce its
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effects for 20 years in some cases, the result is that the bene-
fits may only receive a weighting ｾ ｯ ｦ about 10%, that is, the pre-
sent value of thesedollars of benefit is only about 10 cents.

This would seem to representa significant disharmony between
the economic evaluation.andour desired social evaluationof the
situation. Clearly, after preventive and screeningmeasureshave
betome acceptedand been in effect for 20 yearsor more, there
will be, in any current year, a flow of benefitswhich are avail-
able, in principle, to finance the continuing flow of costs for
the new and current cohorts to which these programs are now going
to be applied. In this social context, it may not be appropriate
to discount the benefits, but rather to treat them as simultaneous
streams6f cancelingcosts and benefits. In this context, the pe-
riod of the transientbuild-up of costs,.before the benefits be-
gin to emerge, would be written off to capital investnlent in the
population, just as one invests in other social institutions, such
as universitiesand ｲ ･ ｣ ｲ ｾ ｡ ｴ ｩ ｯ ｮ ｡ ｬ facilities.

Clearly, this is a matter for decision making at the socio-
political level, which is indicated in the Figure 2 as "Funds
Allocation (Planning)". .

3.5. Planning of Allocations

Given the possibilities for the model providing new and
important information on cost-effectivenessof various health
care system scenarios,the governmentdecision makers must
decide upon budgetaryallocations. As shown in Figure 2, the
main identifiable areas for such allocations are both for the
capital investment in developmentof new resources,and in the
allocation for on-going operationof each of the three areasof
prevention, early diagnosis, and acute/chronicsicknesstreatment.
Furthermore, there is a seventharea, that of the developmentof
the underlying backgroundmedical science. It must also be noted
that many of the personnelresourcesand technical facilities
developedunder each of the three headingshave, in fact, a
considerablemeasureof substitutability, in that they can be
transferredfrom one type of activity to another, if this seems
appropriate. For those subsetsof the resourcesfor which this
comment is applicable, it is necessaryto have an intelligent
processavailable to "integrate" the developmentsand utiliza-
tion of these resources.

Finally, it should be noted that the health care system,
as so modeled, is still only one part of the overall government
provision of facilities to the population. Indeed, the health
care system is so intimately imbedded in the overall social
systemthat even this extensivesystemwhich we have proposedis
still only causally responsiblefor some proportion of the health
stateof the population. Almost all of the other identifiable
systemsof governmenthave greateror lessereffects upon health,
and here we name only the following:
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- education; educatedpeople look after their health better.

- agriculture; nutrition affects health.

- environment; forests, lands, water; the environment affects
our health.

- legal and criminal justice system; the rapid decision of
divorce cases,etc. can reduce stress-inducingillness.

- industry and transportation;pollution affects health.

3.6. Concluding Comment

An.intriguing idea is that "health" is a "universal measure".
Specifically, it may be that the overall integratedsicknessin
the community representsa proxy for the extent to which the
population feels its quality of life is unsatisfactory. In this
respect, it may provide a performancemeasurefor almost all of
governmentbranchesof activity, such as those suggestedabove.
Thus, while even in its own right the health care system is a
tremendouslyimportant system, touching on all our aspectsof
physiological, psychological, social, ethical and moral problems,
it may also representthe nearestwe shall ever have to a univer-
sal monitor, for governmentand society as a whole, of its per-
ceived satisfactionwith life.
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Figure 1. The State Transitions Between HP, LD and RP
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