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Preface

The aim of the IIASA Modeling Health Care Systems Task is
to build a National Health Care System model and apply it in
collaboration with national research centers as an aid to Health
Service planners. The modeling work is proceeding along the
lines proposed in earlier papers. It involves the construction
of linked submodels dealing with population, disease prevalence,
resource need, resource supply, and resource allocation.

This paper examines how a National Health Care System model
can be applied to the planning of health services, and considers
step-by-step all submodels involved in modeling resource require-
ments. This computer model is designed for interactive use by
the health manager in testing different alternatives within the
health planning process.

Recent related publications of the IIASA Modeling Health
Care Systems Task are listed on the back pages of this Memorandum.

Evgenii N. Shigan
Task Leader
April 1978
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Abstract

In the process of national health care system model
elaboration, the model for estimating resource requirements
plays an important role. Resource needs are determined on the
basis of estimates of population trends and morbidity rates,
and a set of desired health care standards. For the creation
of the morbidity estimation model, data from comprehensive
studies carried out in the UK, Japan, and the USSR were used.
The desired standards were taken from the practice of central
planning now existing in the USSR. Using this model in an
interactive regime, it is possible to test alternative planning
strategies. Preliminary results of testing and running this
model in various countries show that this computer model could
be used in different developed countries for estimating resource
requirements.
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Aggregate Model for Estimating Health Care
System Resource Requirements (AMER)

INTRODUCTION

At the International Institute for Applied Systems Analysis
a group of scientists from different countries is working on the
development of a national health care system (HCS) model for
simulating health care activities, forecasting its development,
and testing different policy options. Such a model is designed
to help the national level HCS decision maker to consider dif-
ferent versions of planning decisions and to choose the best
alternative.

This paper is concerned with the estimation of HCS resource
requirements based on a central planning approach. The main
purpose of the paper is to introduce an initial version of the
Aggregate Model for Estimating HCS Resource Requirements (AMER)
developed at IIASA. This model allows planners to explore the
implications for resource requirements of trends in a number of
relevant factors.

VARIABLES REPRESENTED IN THE AMER MODEL

In order to estimate HCS resource requirements one must
have sufficient data to forecast the population's age structure,
the morbidity and mortality rates it will be subject to, and the
standards that will prevail for the provision and use of health
care resources, e.g. average length of stay in hospital and bed
turnover interval. In real practice these data can be taken
partly from routine statistics and other official material.

But the most important data are taken from special health sur-
veys. These sampling surveys, conducted in countries using the
central planning approach, have two purposes:

- the comprehensive, epidemiological study of the health
of the population (including screening), and

- the estimation of the number and types of health care
resources used for each case, disease, group of diseases,
and sample of the population.

With this medical information, different means, rates, ratios,
and distributions are found which are used for estimating the
health care resource requirements of the entire population.

Periodical investigations such as these help decision
makers to estimate the trends in population structure, health,




and HCS resources consumed, which in turn allows them to fore-
cast resource requirements by extrapolation. Japan, the UK,
and the USSR are three countries where such health surveys have
been conducted. In comparing the results of these surveys we
have drawn three main conclusions. First, although there are
differences in the causes of morbidity and mortality indices
and structures, the aggregate rates are almost identical;
second, trends over time in aggregate morbidity and mortality
rates show similar patterns; and third, the ratio between ag-
gregate mortality and morbidity rates (risk ratio) changes only
slightly over time.

However, such periodical surveys are prohibitively costly
and time consuming. Consequently, mathematical estimations of
morbidity derived from mortality rates are extremely useful for
the analysis of resource requirements in these countries.

In the case of aggregate modeling, it is necessary to have
only aggregate standards, such as: percent of patients hospi-
talized, average length of stay in hospital, number of consul-
tations per episode (not specified according to disease), bed
turnover interval, bed occupancy rate, beds per inpatient doctor
equivalent, and workload in the form of consultations per year
(not specified according to medical specialty). These standards
can be used for modeling HCS resource requirements. Taking into
account that these standards are control variables, the decision
maker can alter them to fit the real situation of his country.

Finally, this aggregate model for estimating HCS resource
requirements will help the decision maker not only to forecast
trends in population structure and health indices, but also,
by changing these control variables, to estimate resources
required. With this model, the decision maker can quickly and
efficiently test different planning alternatives and select the
one most suitable for his purposes.

Structure

The model structure is presented in Figure 1. It consists
of four main blocks: morbidity, population, standards, and
output. Input data files are indicated here by double lines.

How does the model work? First, we submit an hypothesis
about the future evolution of fertility rates and death rates
and with these we forecast the population age structure.

Second, we forecast the morbidity rate by using a quantity
which we term risk: the ratio of the "all-causes-death rate"
to the general (all causes) morbidity rate, for given age/sex
group strata of the population. We assume that, for a given
stratum, risk remains constant over time; i.e. it is independent
of the values of the death rate and the morbidity rate.
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Figure 1. Block diagram: HCS resource requirement
estimation model.




Third, we calculate hospital bed requirements, taking into
account the average length of stay and the percent of hospital-
ization and bed occupancy. Bed requirements multiplied by the
number of beds per inpatient doctor equivalent (standard), yields
inpatient doctor equivalent requirements. Outpatient doctor
equivalent requirements are determined using data on estimated
morbidity and two standards: workload and number of consulta-
tions per episode.

To define the relationships between needs (determined here
in terms of general morbidity) and requirements in HCS resources,
we use the normative approach [1]. The following types of re-
sources are investigated:

~ total number of beds (excluding psychiatric care),

- total number of inpatient doctor equivalents, and

- total number of outpatient doctor eqguivalents.

Initial Data

In order to run the model we need the following data:

-~ initial prevalence rate [2, PREV(I)]*: number of
cases afflicted with any type of disease during one
calender year, given for initial year, specified by
age per 1000 population;

- initial all causes death rate [1, DEA(I)]: number of
deaths from all causes during one calender year, given
for the initial year, specified by age per 1000 popula-
tion;

- initial population age structure [8, POP(I)]: population
specified by age per 1000 population, given for the ini-
tial year;

- initial fertility rate [12, BRTH(I)]: number of live
births during one calender year, given for the initial
year and specified by age per 1000 population;

- death rate [U4] and fertility rate [11]: the evolution
of these rates represents the formalization of the
hypothesis about future changes in the corresponding
value.

The data listed above are necessary for estimating general
morbidity. To calculate the output of the model--HCS resource .

*The notation in brackets refers to the number of the appropriate
block in Figure 1 and the corresponding variable used in the
computer program.



requirements--the following standards of HCS activities are
used:

- average length of stay in hospital per inpatient, in
days [18, ALS(I)];

- percent sick individuals hospitalized from a given age
stratum [17, REC(I)];

- number of consultations per episode for sick individuals
from a given age stratum [20, COEP(I)];

~ outpatient doctor's workload: number of consultations
per one outpatient doctor equivalent per calender year
[22, WL];

- 1inpatient doctor's workload: number of beds per in-
patient doctor equivalent [19, DPERB];

- BTI: bed turnover interval, in days.

Morbidity and Mortality

As mentioned above, data about morbidity and its trends can,
with a certain amount of difficulty, be taken from real compre-
hensive studies, conducted periodically in some developed coun-
tries. But since there are only slight variances among aggregate
morbidity rates, aggregate mortality rates, and ratios between
them (risk ratio) over time, it was decided to estimate aggregate
morbidity data using mortality data and the risk ratio. Mortal-
ity data can be obtained from official vital statistics and
demographic forecasting mcdels.

Standards

Although there exist several standards concerning specific
diseases, specialties, departments, and establishments, in the
case of the AMER model it is necessary to have aggregate stan-
dards. We used several generally accepted ones, such as average
length of stay in hospital, percent sick individuals hospitalized,
bed occupancy rate, and bed turnover interval. These standards,
published in official annual statistics on health, reflect the
situation of the previous period. Therefore, before they can be
used for estimating resource requirements they must be revised.

In some countries there exist lists of "ideal standards”,
which are calculated during comprehensive health surveys and
expert medical team estimations of each sample unit (case, dis-
ease, etc.). It is clear that the quantitative level of these
standards reflects the real situation of each country, but dif-
fers greatly from country to country. For example, 20% of all
sick individuals are hospitalized in the USSR, as compared to
11% in the UK.




Taking into consideration the interrelation of all subsystems
within the health care system, during the modeling process it is
necessary to incorporate the, substitution effect. For example,
what happens to the average length of stay in hospital if the
hospitalization rate is decreased? What effect does this have
on the outpatient service? 2All of these substitution coeffi-
cients do not exist in routine statistics and can be taken only
from special studies.

It is clear that these substitution rates differ not only
between countries, but also between regions of the same country.
They reflect the interrelationships between different subsystems
of the same hierarchical level (horizontal substitution rates).
Besides these horizontal substitution rates there also exist
vertical substitution rates which reflect the vertical inter-
relationships between different hierarchical levels. For
example what would happen to the average length of stay in the
district hospital if the central hospital began to admit the
most serious patients from the whole region?

In the AMER model, we used only horizontal substitution
rates taken from special surveys.

THE METHOD

The formal description of the model is presented in this
section. By definition, risks are calculated as follows:*¥

DEA (I)

RISK(I) = ﬁV(_I) . (1)

The all causes death rate vector, DE(I)J, for time interval J,

is determined by:

DE(I) ; = DEA(I) - DKO(I,J)** , (2)

where {DKO(I,J)} is a matrix with all positive values. Elements
of this matrix are determined in accordance with the hypothesis.

The standardized prevalence rate, PRE(I), for a given age
stratum can now be calculated as:

*Definitions of the model's variables are given in Appendix 1.
**For reasons of simplification, the subscript J is omitted below
from the values dependent on it.



DE(I) . ,,-3 (3)

PRE(I) =m 10 .

For a given age stratum the absolute value for general morbidity
is:

SI(I) = PRE(I) « p(I) , | (a)
and the respective total value is:

18
SISUM = } SI(I) . (5)
I=1

For total hospital bed requirements we have:

18
_ SI{I) * REC(I) - ALS(I)

BDSTO = 121 1700 + DPYR ! (6)

where
_ 365 « ALS(I)

DPYR = RLS(T) + BTI (7)
is the number of days per year a bed is occupied, and ALS(I),
BTI, and REC(I) are the variables defined above.

The number of inpatient doctor equivalents now is:
_ BSDTO
DRIN = gee=== (8)

where DPERB is the workload defined above. To calculate out-
patient doctor equivalent requirements (DRSUT), the substitution
effect should be taken into account: the lower the percent of
hospitalization (REC(I)) and the shorter the average length of
stay (ALS(I)), the greater the number of consultations per
episode (COEP(I)). A linear approximation of this dependency
can be made:




COEP(I) = COEP@(I) - BETA - (REC(I) - RECZ(I))

(9)
- GAMMA - (ALS(I) - ALS@(I)) ,

where COEP@(I), RECZ(I), and ALS@P(I) constitute the initial
values and COEP(I), REC(I), and ALS(I) the trial values of the
corresponding control variables. BETA and GAMMA are the constant
rates of substitution for percent hospitalization and bed-days

by outpatient consultation, respectively. Now

18 *
DRSUT = SI(I) + COEP(I) . (10)
I=1 WL

In this section population age structure, p(I), is implied
as a given vector for every magnitude of time index J. 1In the
model, vector p(I) is actually calculated for every J = 0,N in
a separate submodel, which is described in [2].

USING THE MODEL

The AMER model has been installed at IIASA on the PDP-11/45
computer. The computer program, written in FORTRAN IV, is called
BOM.F. The following files are used as inputs:

ASTUK - population age structure file. It consists of
N + 1 blocks, with 18 real numbers each. The
first block represents the initial population
age structure, and the others represent the
forecasted population age structure.

CHADE - (N + 1) x 18 number matrix representing the assumed
evolution of the death rate vector over time.
DEUK - 18 real number vector representing the initial
death rate.
PRUK - 18 real number vector representing the initial

prevalence rate.

CTL - actually a scenario, in which trial values of
standards and other parameters which the user
plays with are presented. The contents and
format of the file are made understandable by
Figure 2.

*¥*Due to a lack of data in the recent version of the model it was
decided to set ALS(I) = ALSI, REC(I) = RECI, and COEP(I) = COEPI,
i.e. they are independent of the patient's age.



MN - consists of the following input values: m, n,
kpri, beta, and gamma.

A sample printout is shown in Appendix 4. The structure of the
output file is self-explanatory.

file CTL =

base future years / trial fugures :

year : year 5 : year 1l¢ : year 15 : year 20 : idezl
avery lngth stay ¢ 23.6  : 23. i 22.  : 26.5 i 19.6 i 18.¢
prentge nsptlsd  + 10.53 i 1.4+ 1g.1 i .6 i 5.5 i 9.5
‘bds/inp doc eqvt i 21.81 : 21.81 1 21.81 : 21.81 : 21.81 i 17.0
bed travr intrv  :  4.94 : 4.7 i 4.5 £4.3 i 4.1 :o4.c
cnslts/otpt doc/yr: 7833.0 : 7¢33.8 ; 7233.¢€ : 7333.0 ; 7633.0 ; CCda.0

bed's cost/yr 3145, : 3398.8 ¢ 348£.0 : 3506.86 : 36J3.2

cost/otpt doc/yr : 29400.€ : 300060.¢ : 31006.0 : 32282.8 : 33663.0

cnslts/epsd : 3.5 :

Figure 2. Contents and format of the CTL file.

How does one operate the AMER model? The following sequence
of user-oriented instructions should be followed:

1. Prepare a population age structure* file using the
Willekens-Rogers model, or a similar one [3] giving
forecasts of a population age structure. Store these
data in a file AST. (As an example, see file ASTUK
in Appendix 3.)

2. Prepare a death rate evolution coefficient file that
follows from the adopted hypothesis. Call this file
CHADE. (As an example, see file CHADE in Appendix 3.)

3. Prepare the initial death rate data and store them
in a file DE having the format of the file DEUK in
Appendix 3.

4. Prepare the initial prevalence rate data and store
them in a file PRE having the format of the file PRUK
in Appendix 3.

*The population is grouped into five-year age group strata,
in thousands.
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5. Auxiliary variables m, n, kpri, beta, and gamma are
to be collected in file MN.

6. Put trial values of the parameters indicated in Figure
2 into a file CONT of the same format as file CTL.

7. Run the program BOM.F using the command:
bio2 1=otpr 2=cont 5=ast 7=de 8=pre 9=chad 12=fini 14=mn

8. Results of calculations are displayed on the screen of
the terminal in the format shown in Figure 3.

I LLpUL=0UlPUT SUMHBARY G

year o year 3 vear 1O year 15 year 2 iceal
avers lmoth scay ¢ 23.80 :  23.00 :  22.50 :  29.50 1 18.98 :  19.u4
prcntge hsptlsd ;- 19,53 ¢ 1u.40 = lo.le S.CJ = 9.590 ¢ 9.8
bds/inp doc egvt : 21,81 : 21,81 21.81 : 21.81 : 21,81 : 17.0d
bed trnvr intrv 3 4,54 : 4.76 4,55 4,30 4.10 4.00

cnslts/otp doc/yr : 7033, : 7033, : 7833. : 7633, : 7233, : 6023,

bed cost/yr : 3145.00 : 330C.00 : 34C26.€0 ¢ 35C0.C3 @ 36068.90
I X 22 EEE R R R 2222222222222 Z R R R R R S 2 8 2
cnslts/epsd : 3.50 * 3.59 : 3.77 : 3.96 4.16 ¢

hkok kA kA hh ke kR Ak ko h Wk ok ko

bds rqrd, total : 4P2164.: 34378l.: 296344.: 251917.: 213327.:
fnds rqrd, total : 1964.65 : 1802.11 ; 1678.47 : 1564.13 : 1460.81 :

doc eqvts rqrd : 42366, : 38817. : 35229. : 32876. : 30777. :

Figure 3. Format of displayed results.

Here, the summary of input file CTL is placed above the
line of stars and the summary of computation is placed

below the line of stars. If the user needs more output
information, File A should be displayed (see Figure 3a).
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Figure 3a. Format of displayed results
' with more output information.

HOSPITAL
BEDS

More detailed output information is contained in file

OTPR (see sample OTPR file in Appendix 4).

The file

can be printed on a line-printer if needed by the user.

9. Now, if the user would like to try other input data,
the standard program EDITOR should be called and the

necessary changes in file CONT should be made.
the procedure is repeated.

procedure scheme is shown in Figure 4.

START

PREPARE INPUT FILES:

AST, CHAD, DE, PRE, CONT, MN

v

${ RUN THE PROGRAM BIO2

'

PRINT FILES:

a, ¢, otpr

WOULD YOU LIKE TO
RY OTHER INPUT DATA?

Figure 4. Dialogue scheme 'USER-AMER'.

CALL 'EDITOR' AND CHANGE NECESSARY DATA [N FILE 'CONT'

Then

The user-model dialogue
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SUMMARY

The AMER model will help the national level decision maker,
working in an interactive regime, to test different policy
options and to select the best among them. This model also
makes it possible to forecast population structure changes and
mortality and morbidity trends, which are very important to
health care.

Let us refer to the "best" mortality rate among those of
the IIASA member countries as the "ideal" mortality rate. If
we replace the actual mortality of some test country with this
"ideal" mortality rate, we achieve some very interesting results
related to health care resources (beds, staff, etc.) and finances.

For the World Health Organization, this methodology may
be used to help eliminate the differences in health statistics
(definitions, methods of calculation, data processing, etc.),
thus allowing for better comparison among countries and more
accurate allocation of international resources.

Although the AMER model is designed for forecasting aggre-
gate health resources, in some cases this principle can be used
for specific classes of disease with precise medical resources.
Let us consider oncology. With the help of the population sub-
model it is possible to estimate population trends. Cancer
mortality statistics exist in many developed countries. Preva-
lence rates can be estimated by means of periodic comprehensive
studies, risk ratios (mortality/morbidity), or the computer
model for terminal degenerative diseases, also developed at
IIASA [4,5]. From the routine statistics we can obtain such
data as hospitalization rates and average length of stay in
hospital. All this makes it possible to estimate the require-
ments for oncological beds, oncologists, etc.

In the AMER model only some of the health care resources
have been used so far. However, this model can be developed
to describe the use of other resources--nurses, auxiliary
personnel, facilities, and laboratories. All of these are
control variables of multifactorial complexity and depend on
many factors which can be measured quantitatively.

It is clear that in order to build a model such as the
AMER model it is necessary to have many kinds of medical data
(routine, scientific, etc.). Some of the data may not exist -
or it may be difficult to obtain (e.g. substitution rates).
Thus the use of such a model will create new requirements for
medical information and suggest medical policy issues. The
development of models and information systems in health care
are closely connected, interrelated, and they influence each
other.



[1]

(2]

[3]

[4]

[5]
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Appendix 1

Specification of Variables

Average length of stay for sick individuals from
I-th age stratum.

Number of beds occupied by sick individuals from
I-th age stratum.

Total number of beds at step J.

Constant rate of substitution of percent hospitaliza-
tion by outpatient consultation.

Bed turnover interval.

Number of consultations per episode for patient from

I-th stratum.

All causes death rate.

Number of beds per inpatient doctor equivalent.
Number of days per year bed is occupied.
Inpatient doctor equivalents required.

Total number of inpatient doctor equivalents at
step J.

Outpatient doctor equivalents required.

Total number of outpatient doctor equivalents at
step J.

Constant rate of substitution of bed-days by out-
patient consultation.

Age stratum index.

Time index.

Maximal forecasting time index.
Number of age groups.

Prevalence rate.



REC (I)

RISK(I)

SI(I)

SISUM
SISUM(J)

WL
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Percentage of hospitalized sick individuals from
I-th age stratum.

Ratio of all causes death rate to general morbidity
rate.

Absolute number of sick individuals from I-th age
stratum.

Total number of sick individuals.
Total absolute prevalence at step J.

Number of consultations per one outpatient doctor
equivalent per calender year.



-17-

WN3eI3S yl~-T woiJ 3Iuatied 103 aposida 13d suoriel[nsuod Jo 1dgqunu~(1)daod
pa2itnbax sjuareatnbs 10300p jusatrjzedino-3noin

juateatnbs 10300p 3juatraedutr 13d spPaq jJo 13qunu-~pdaq

wn3je13ls sbe yi-1 WOIJ STENPTIATNUT OIS JO Joqunu a3nfosqge-(1)Ts

p311nbai1 sjuateainbs 10300p 3juatiedur-utrip

pat1dnodo s1 paq 1e3dk 13d shAep Jo 1aqunu~1Adp

wnie13s abe yil-~1 WOIJ STPRPIATPUT HOIS 103 Ae3s Jo y3lzbuar abeisae~(1)sTP
wn3e13ls 3b6e yi-T WOl STROPTATIPUT ¥O1s paztrielrdsoy Jo abejuadiad-(T)d3a1
un3jei3s abe (U3-T WOII STENPTATIPUI YOT1Ss AQq patdnddo spag JOo 1aqunu~(T1)spa
( daas 23e sjuarteatnba 10300p 3juatriedano Jo 1squnu Telol-(L)ansip

[ deas 3e juarearnbs 10300p u:mﬂunm:ﬂ Jo 1aqunu te3xol~-(f)utap

{ da3s 3e spaq 3o 1aqunu Te3o03-(L)o3spq

{ dsas 13e souatreasid aantosqge te3ol~-(L)unsts

xaputr awr3y-(

SUOT3ITUTFSP

pbutysTT 3nojutrag xozndwod

Z Xtpuaddy

“r



-18-

) (a1) esanp=

‘(@T)spu3’ (BT)3ISOO’ (BT)TM’ (AT)¥3Q’ (9T)PAQ’ (pT) o312z’ (pT)STEZ~

(pT)1Adp/ (pT)®02/ (G’pPZ) TUTF ! (gT)PUNI’ (gT) RISPQ’ (AT)2INSOP~

‘(pT)wnsop’ (pT)eI1Inp’/ (gT)eIUIp’ (p1) Wb’ (p1)dodol~

‘(gr)3Insap’ (pT)utap’ (g1)o3aspq’ (gr)wnsts’ (ge)do2od’ (gg) Inop~

‘(pe)ste’(g6) 231’ (p6)SPA’ (gz)aad’ (gz)ap’ (g'pz)oAp’ (pz)d’~
(6’0z)dod’ (ge) TS’ (D6)AST1’ {@6) A214’ (g6) BIP UOTSUBWIP

P93ISTT SIUDWWOD UT SpIepuelsS SaTITIUIPT ,¢, NIew

, UoT3E3TNSUOD Juatiedano
Aq uotjezireltrdsoy 3juadiad 3O UOTINITIASHNS JO 383RPI JUPISUOD~EIBQ

uot3jelTnsuod 3juariedino Aq sdep-pag JO UOTINITISQNS JO 931 JuERISUOI-RUWWEH

o

TeAI93UT iI3A0uUlIny Pag-T13iq ¢ O

1edA 1epuared 13d 10300p 3uo 13d SUOTILITNSUOD JO I3qUOU~TM & O



—-19-

:31e Saweu 3[T]

t91e ssaweu I713

(u’T=1’(1)A21d) (Gz‘’8)pPEa1

/dssn aui/nsad’ /uvdve/dladl /yn aya/ynad

f{t1)aa1d aTgeTIRA ‘3 OU 3TTI 421NIDNIIS AOUBTRAII]

(u’tT=1’(T)e3DP) (PAG’TT)233ITaMm
(u’t=t’(1)e3pP) (GZ'L)DPE3I

/4SSN 3y3/nssp’ /Nvave/dlapt /30 ayl/xnap

‘{T)e3p 3TgPTIRPA ‘; OU BTTJI’I3R1 Uledp Sasned TIe

3NUTIUOD ¢aT
(u’t=C’(1*C)dod) (zz'G)peax
w’t=1 @1 0P

/¥8sn aui/nsase’ /nyave/dlise’ /un ayi/ynise:aie saweu aTTl3
‘g ou 3113 ‘/gEQT Ut/ 3in3onilys abe uorzerndod TeTITUT

‘ (1)dod atgetaea

710 Bweu 3113

gtdaoo -

f(w!T=T1 Aﬂvmmu:cv -
f(wT=T"(T)3500) ~-
‘pTTA (W T=T ‘! (T)TM) -
‘prag ‘(w’1=1’ (1) T13q) -

‘prpdqg’ (w’T=1* (1) pdq) -~
'prsaif (w!T=1/(1)0212) -

‘prste’(w’t=1'(T)STR2) (LOBT'Y) PpPPEa1

‘peou BTTIF ‘yatm sAerd 13sn aT13 siajzawead Toi13uod

NI SWeu T3

ewweb’eraq’rtady‘u’u (zgT’HT) PeRIZ

‘yT*ou BTTF ‘sargetriea KieTTixn



-20-

anuTluod zg
(T)3nop+3noip=3noip
(1) spa+3pg=1pq
(1) IS+NSTIS=NSTS
(£) T/ (L) 3004 (1) IS=(T)3nop
(*20T+(C)2XdD) /{T)8TRY (T)D091,4 (1) IS=(T)SPq
*000Tx(1)33dy (T)d=(T) TS
("080Tx(¥)¥sTI) /(T)3p=(1)a1d
(t)ep=(£’1)TUT]
(C'T)oMpy(T)eODP=(T)3p
(1) d+cdoiz=0doj
(C’1)dod=(1)d
1dsoo=([)a0d
AAHVmHmNIAﬁvamNV*mEEmmnAAﬁvuwunlAﬂvomquamuwnlaﬂawoouﬂmmoo
. (C)od1z=(T)D31
(C)stez=(1)sTw

((C)13q+(C)stez) /((C)stezy*gog)=(() 14dp
u’t=1 zg op

TF=3N0oID

*a=3pq

o.m"—:.mw._..m

*p=0d03

w’T=C 15 on

(W' T=T/(T)%ST1) (ULE’E)2ITIM
dNUT3UOD 11
(v)asaad/(1)e20=(T)4ST1
u’‘t=1 11 OPp

G~GyWi=I0FW
anuTluod T

(u'g=C*(1*'C)oxn) (¥z'’G)Ees "
W'{=1 12T op

I~
~

,2PPUD, ST dweu 3TTI ‘E°ou IB[T3 °pasodoird’awT3l 1340 UOTINTOAd 331 yieap O



-21-

23713 Azeuwns ajeTpIuinju’

3NUTIUOD TG

aNuUTIUOD €7

(t)@aa’ (T)ysta’ (T)ap’/ (1) 1S’ (T)d’qr’eT (Z€’'T)33ITIM
T~-Tx§=qQT
G~TxG=BT
u’t=1 €1 OP

(T€’T)23T1M

XU (ge'1)23t1am

G~Gyl=x(

$3no 37113 Indano ITPTWIIIUT FUTITIM

N°eeOeRAT~
/(0)esanp, (()3ansap+ ([)pung=(N)spug
(odoa/ (L)oaspq) =(L)eispq

(odoa/ (C)wunsop)=(L)eansop

(C)ansap+ (C)utap=(l)unsop
(odoa/(f)ansip)=(l)=213nD
(odoa/(f)utap)=(f)eautp

(

3noap=(L)ansan
(C)pdg/(L)oaspg=(C)utap

*208e08T/ (([)3s0od4 (M) oaspq)=([)nung
1pg=([l)o3spq

nsis=(L)unsts

(odol/ns1s) = (L) 3wk

odoiy=([)dodoa

1daoo=(() 30>

)



-22-

(z9g’z)P3tTaIm
(9g’Z)2311M
(€9€'7)2311M

913y pa3ea1d ST e=7 2a[13

(W' T=1'(T)Unsop) ~

f(uf =1’ (1)Sspuy) -
f(w’!1=1’(T)03spPq) -
f(u’T=1’(1)200) ~
f(u’!T=1’(1)3s00) ~

PTIM f(wiT=T ‘(1) M) ~
‘P13g ‘(uw’T=T’(T)1329) -
‘pIpdg’ (u! =1’ (1) pdq) ~
‘prsar’ (W’!T=1’(T)2212) -

‘prsTe! (M T=T(T)sSTe2) (LLT'TT)93TIM

37113 Aaewwns 3nd3ino-3ndut

Tutry (sg9g’zT)=3t1am

pa3sabbns uotrinyoaa a3ex yjeap Aeydsip 031 ‘TUTI=2T 2713

2NUTIIUOD €17

(C)easpq -
*(0)oaspq’ ([)einsop’ (()wnsop’ (L)eaynp’ ([)3nsic -
‘(Oyeautp’ (C)utap’ (€)awb’ (C)unsts’ (()dodor’=l (epe’T)o31IM
G~Cyg=el

t'1=C ¢11 or

(65€'T)2311M

(89g’1)9@3TaM



-23-

Aﬁ.mu.xm~ﬁ.hw~xm‘a.hwl
PRLITTLIXGITTTTIXT T °23XG 2T XE) 3ewio] pe

(/ys3edk, 'xT’Z1'XT' ,poT1add 103 BuTI3SLDDI0F,’XG///)3IRWI0O] ¢¢

(1°¢3 =~
'XZT'€ 63 /X619 AT XPT 2 0TI XS T 0TI ®p 2T, =, ‘2T) 3IBwioy g

(/{2897 Ul) , ’xp’, (@gaT UT),*Xg’, (s1034) ,/, 1~
eal 19d ‘e3jtded 13d,’x1¥’,A3TpTgIow, ‘Xp’,PaIsSen103F, ‘XE , WNIRI}S, ~
/s9postda jo 1adqunu,’xXg’ ySTI1,‘xg’,2321 yaeoap,’ -~

‘X¢T! Teasudb ygr’xg’uorierndoduygr’xg abeug’xz)3LMIoy T¢

(T°TT13G) w10l 6z
(z°%381)3=2wa103 7

(z*013L)3ewar03 77

20UT3UOD 16T
(C)easpg ~
‘(f)eansop’ ([)ea13anp’ -
‘(C)eautrp’ (L) awb? (L)dodor’el (Tpg’7z)a3TIm
G~Lyg=2(
z'ue!1=r 167 or

(T9€’2)93t1aMm
(gg’z)s3tanm
(zeg’zZ)2311M

PNUTIUO0D G

(C)oaspq’ (C)unsop’ (C)3nsap -
‘(D)utap’ ([)wnsts’ (()dodor’el (pg’z)arTIM
G~Cyg=el

z'uw'1=L g1 op



36 format (8 (*'~*)/

~'forecast:population:',2x,'general’,2x, ':inpat.
~doctor:outpat.doctor:all doctor',lx,

~':',1x, 'hospital'/' period

: total : morbidity',

~1x,': equivalents: equivalents',1x,':",
~'equivalents:',3x, 'beds"’

'/7('°')" . '08('°')l'
~9(%=*)," : 'L18 (=),

102 format(3i6,2£18.7)

VII(U=t),t : ,9("=")," ¢ '8 ('="))
37 format(31lx, ‘summary of results',///)

167 format(/////5(19%x,6(£9.2,1x,)//),2(19%,5(£9.2,1%,)//),19x%,£9.3)

177 format ('#INPUT-OUTPUT SUMMARY#'/19x' year 0 year 5
ideal'/79('~")/

- year 15 year 20
-‘averg lngth stay :
~'prcntge hsptlsd :
-'bds/inp doc eqvt
-'bed trnvr intrv
~'cnslts/otp doc/yr
-'bed cost/yr
-'cnslts/epsd

-'bds rqrd, total
~'fnds rqrd, total

+5(£9.0,":
/5(£8.2,"' :

]
]
]
]
]
£8.2," *',4
' ’
]
-'doc eqvts rqrd :',5(£8.8," =

'l6(f8021. ') //
',6(f8.2,"' :
',6(f8.,2,' :
',6(£f8.2,"' :
',6(£8.8,"' :
',5(f8.2," :
’
'
'
'

)V//

)//

) //

//
0)/28x,41("*")/
(£8.2,"' ') /29('*")/
Y//

341 format(3x,i2,5x,f8.1,4x,£7.2,6x,£5.3,9x,

~£f5.3,7%x,£6.3,5x,£6.2)

349 format(3x,12,7x,£8.1,4x,£f11.1,* /°*,£5.1,5%,£f7.1,°
-£7.1,' /',£5.3,10%x,£7.1,"

360 format(' (years):(in 1489)

- :',3x,'t0tal',4x,':

-4!,'8',3X,'t0tal ',2)(,'

:',3x%x,"'total

',3x,"total’,

f,3x,‘total'/)

year 10

/"f5.3,9x'
/"f5;3'5x'f9‘01" /!"f6.3/)
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Appendix 3

Examples of Input Files

File ASTUK

3825.1,4065.4,3740.7,3373.6,3541.3,3498.8,2866.8,
2739.0,2895.1,3042.3,3028.3,2887.8,2835.0,2444,2,
1832.5,1309.5, 718.9, 440.0,
3389.1,3784.7,4059.9,3732.2,3362.2,3522.5,3471.7,
2826.7,2686.4,2786.3,2869.3,2732.4,2477.7,2241.2,
1664.0,1066.2, 540.6, 184.0,
3495.9,3353.4,3778.8,4049.7,3719.6,3344,14,3495,3,
3423.1,2772.5,2585.5,2627.9,2589.0,2344,4,1958.8,
1525.9, 968.2, 440.2, 138.4,
3645.5,3459.1,3348.1,3770.2,4036.1,3699.9,3318.5,
3446.4,3357.5,2668.3,2438.5,2371.2,2221.4,1853. 4,
1333.6, 887.8, 399.7, 112.6,
$743.3,3607.0,3453.7,3340.5,3757.5,4014,8,3671.3,
3272.1,3380.3,3231.3,2516.6,2200.3,2034.5,1756.2,
1261.8, 776.0, 366.5, 102.3

File CHADE

1.0 t.0 1,0 1.0 1,0 1.0 1.0 1.0 1.0 1,0 1,0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
.9 .9 1,010 1.0 1.0 .97 .98 .97 .96 .95 .94 .94 .94 .94 .95 .96 .97
.8 .8 1.0 1.0 1.0 1.0 .94 .95 .94 ,92 .89 .87 .87 .87 .88 .90 .92 .94
.7 .7 1.0 1.0 1.0 1.0 .90 .92 .90 .88 .83 .80 .79 .80 .81 .85 .87 .90
.58 .571.0 1.0 1.0 1.0 .86 .89 .86 .83 .77 .73 .71 .73 .74 .79 .82 .86

-LZ_
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Appendix 4

File OTPR
FORECASTING FOR PERIOD © YEARS e e
 AGE  POPULATION _ GENERAL DEATH RATE RISK  NUMBER OF EPISODES
STRATUM FORCASTED - MORBIDITY PER CAPITA, PER YEAR
(YEARS) (IN 1200) (IN 10Q0) . .
_Be 4 3825,10 85125634,%0 _ 3.870000 g, 083 1.3 _
8. 9 4@65,40 2764471,75 2,350060 2,004 0,7
10-14 3740,70 _ __2543676,0¢ Q,280000 P,000 R
15=19 3373,60 2597672,00 2,6302000 2,001 2,8
20=24 3541,30 2726801 ,00  0,720000 0,00y 08,8 B
25-29 3498,80 2694876,00 1,400000 0,002 0,8
30-34 2866,80 2207436,00 1,710002 P,002 0,8
3539 27139,¢22 2179030,00 3,940000 0,008 2,8 i
4Q=44  2895,1@ 2229227,25 . 3,800000 2,00% 0,8
4549 342,30 3437799,00 11,6700009 0,010 1e1 :
50-54 3028,3Q2 3421979.00 11,730000 L 2.010 L 143
5559 2887,80 3263214,p0 30,329999 0,027 1.1
6064 2835,m0  32035502,00 __ _3pa,870001 0.027 1e1
65-69 2444 ,20 3324112,00 66,910004 T 0,049 {,87
7074 1832,50 2492200 ,p9 89,2%0000 2,066 1,4
75-79 1309,50 2186865,00  134.,0%0pC3 = D,088 1.7~
_80~84 718,99  120@8%63,12  244,179993 D146 1.7
85-89 4ae .00 134800,00 208, ,730011 0.173 1,7

_62_



" PORECASTING FOR PERIOD

€ VeaRs

——

AGE POPULATION GENERAL DEATH RATE RISK NUMBER OF EPISODES
STRATUM FORCASTER  MORBIDITY - o B PER CAPITA, PER YEAR
(YEARS) (IN 1000) (IN 1000) .
ge 4 389,10 40RT2SA, 7S 3,483000 2,003 1.2 -
S5« 9 3784,70 2316236,25 B ®,31%5000 2,001 B B,6
10~14 4p59,90 2760732,00 0,200000 2,080 0.7 o
15«19 3732,20 2873794,p0 9,630000 2,004 2,8
20~24 3362,.20 2588893,75 8,7200@0 9,001 6,8
25-29 - 3522,50 2712325,00 B 1,400000 0,002 0,8
30~34 3a71,70 2593013,00 1,658700 8,002 0.7
3539 2826,70 2133027,75 3,861200 9,008 9,0
40w44 2686,40 2006472,12 3,686000 2,005 0.7
4S=49 2786,30 3022578,99 11,203199 2,018 $ef
“8P=%4 T 2B89,30 T 3P8UI93,%0 11, > 1ot

55«%9 2732.40 2902355,%0 28,491400 0,027 1o

L 1-LT 1. -1 N A AP £ A1 X 2X-3 £ A N . B YT 44 1ol T
65«69 2241 ,29 2865150,25 62,89%5405 0,049 $¢3
YO8 T1eB4,00 T 2I2T2ST,88 T  83,89%997 ©,088 1,3

75«79 1066,292 1691526,25 127,347504 2,082 1,6
“BPe8d RUB, B " Bbo66BI,AT 2IG, 412781 @L,t48 1,8
05+89 184,00 298061 ,89 280,06811S @473 146

—08_
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Appendix 5

Results of Experiments
(With Comments to Some Examples of
Interactive Work with the AMER Computer Model)

Considering the real socio-economic situation, specifically
that of health care organization, the health manager is able to
test different alternatives during interactive work with the
AMER model.

The control variables are presented in the input file in
Table A1. By altering these control variables, it is possible
to forecast the final health care resource requirements. At the
same time population-, morbidity-, and mortality trends can be
forecast.

Table A1

s FILE CTL =

i RASE @ FUTURE YEARS / TRIAL FUGURES t

3 YEAR 3 YEAR S 3 YEAR 18 3 YEAR 15 ! YEAR 28 ! IDEAL
AVERG LWGTH STav 1 23.6 5 2%.5  t 2.8 1 23.8 1 3%.8 i 19,0
PECNTGE HSPTLSD & 18,53 E 12,53t 10.53 f 18,53 : 18,53 t 9.5
BDS/INP NUC EQVT ; 21!81 E 21,81 : 21,81 ; 21,81 ; 21,81 : 17,0
BED TRMVR INTRV ;. 3,94 : 4,94 ; 4,94 : 4,94 ; 4,98 ; 4,0
CNSLTS/OTPT DOC/YR: 7033.0 ¢ 7¢33,0 : 7033,8 : 7033,0 : 7833,0 : 6000,0
RED®S COST/YR { 3145.0 f 3302.0 ¢ 3400.0 : 3200,0 3600,0 :
COST/OTPT NOEC/YR i 29490,0 i 30ple.a 31000, : 32000,0 5 33000,0 3

: i t

CNSLYS/EPSO. 3,5

In the output file presented in Table A2, the average length
of stay is decreased from 23.8 to 19.6 days over time, with all
other variables remaining constant. Such a situation is possible
if the majority of inpatients undergo laboratory tests in out-
patient health centers before admission to the hospital. Taking
into account the interrelationship between inpatient and out-
patient services, an increase in the workload of outpatient
establishments would occur in such a situation.
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Table A2

g IMPUT«OUTPUT SUMHARY® )
YEAR ¢ YEAR S YEAR 1@ YEAR 15 YEAR 22 ICEAL

AVERG LNGTH STAY 2 23.84 3 22,9 21,68 2 2n, e 3 19,69 3 19,48 3
PRCNTGE HSPTLSN H 19,53 ¢ 18,53 ¢ 16,53 ¢ 19,593 @ 13,53 ¢ 9,58

ANS/TP LHUC EQVT 3 21,81 3 21,61 3 21,841 ¢ 21.81 1 21,51 ¢ 17,60 3

&
H]

el
&

BED TRMYR INTHV T 4,94 4,94 : 4,94 2 3,94 3 4,00

7333, ¢ m33, @ 7353, 3 7433, 3 62308, @

CNSLTS/0TP DDC/YR 3 7833,

8EN COST/YR t 3145.20 ¢ 3302,04 : 3400,70 3 3I52Q,90 ¢ 3600,00 %
. I B R SRS A RS EEEEEERREER R REERERR RS RRRRRRRRED]
CNSLTS/EPSD 3 3,92 =% 3 59 : 3,61 3 3,69 3 3,71
1itﬁittﬁt*tiitit*t*ilt*ikiiti

BDS ROQRD, T0Tal $ 4ae1Rd .t 3q4p07,: 339511,¢ 315147,: 309997,

FNDS ROND, TOTAL ¢ 1964.65 & 13865,74 : 1859,91 3 1838,42 : 1878,23

DOC EQVTS RORD ¢ 4234k, i 39482, : 38327, * 37431, ¢ 31312, 3

#e SIMULATION RESYLYS: IN ABSOLUTE NUMBERS ##

LR R R L Ll kel L P O P Y P L L T i S

FORECASTSPOPUL ATTONS  GENERAL rNP»T DOCTORIOUTPAT ,BOCTORSALL NDOCTNR 3 HOSPITAL-
FERIUD ¢ TOTAL ¢ MORBINITY tQUIVAlENTS‘ EQUIVALENTS tEQUIVALENTSS BEDS

(YEARS)I(IN 10#D) 3 TOTAL 10TAL H TDTAL : TOTAL H TOTYAL
7] 49784 ,3 482635112,0 18347,7 24018,3 42366,0 a21163,5
1@ 46611,0 au342182,2 15566,7 22760,8 33327,3% 3395190,7
20 4pd8b,0 43737152 ,0 14213,5 25098,3 37311,8 389996,9

28 SIMULATION RESULTS: IN RATES (PER 120@ POPULATION) #%

.................... - e T e T e = e D o e o D Y G0 T W P G W e T P T AW

FORLCAGT POPULAT!ON. CENERAL  IIMPAT DOCTORIQUTPAY ,LOCTORSALL ODOCTOR t HOSPITAL

PERIOD = TOTAL T MORBIDITY ¢ tuUIVALFNTs' EQUIVALENTS EQUIVALENTS: BEDS
e mTee | SYecavew ; Seesccece . | PeTomee wew | eocccovvews | ccuscceno | ewescown
(YEARS) S (IN goep) ¢ RATE H RATE H RATE H RATE H RATE
] 49784,3 983,27 0,374 0,489 2,863 8,15
19 dbh11,0 991,32 6,334 p,488 2.822 - 7.28
22 46U4RH,0Q 945 ,94 6,306 2,397 9,803 6,67

In order to investigate the influence of hospitalization
changes on the health care resources, one can change the value
of percent hospitalized in the model while keeping all other
control variables constant over time, as in Table A3. This
would reflect, for example, the case when the decision maker
would have non-serious patients remain at home under outpatient
center supervision and hospitalize only serious patients. It
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is clear that this would influence, for example, the average
length of stay in hospital.

Table A3

#INFUT=QUTPUT SUMMARYR
YEAN @ YE Ak Y YEAR 14 YEAR 15 YEAR 29 IDEAL

AVERG LNARTH STAY 3 PR.87 3 25,80 1 23,806 3 23.89 1t 23.80 19,29 ¢
PRCNTGE HSPTLSD : 10,593 3 19,89 1 12.¢9 ¢ 9,90 ¢ 9,60 3 3,50 3
BDS/INP DOC EQVT & 21,81 ¢ 21,81 ¢ 21,81 8 21,81 ¢ 21,81 3 17,00 3
BED TRNVR INTRV 6,94 4,9a : 4,96 ¢ 4,94 3 4,94 4,00
CNSLTS/CTF DOC/YR 2 7233.v: | 7933, ¢ 7p33, 3 Tu33, ¢ 7033, : 6009, ¢
330,00 ¢t 34aa,ga ¢ 35aw.au i 3600,47 3

AR AR RAR RN RN A RN AR ARARKR R R AR AR RPN R A AN R RN

RED COST/YR T 345,00 @
*

CNSLTS/EPSD : 3.50 # 3,64 t 3,72 3 3,76 & 3,88 3
»

RARAFRAKRARARIAKNKCAANRR SR P AN

805 RQEO, TOTAL ¢ 473164, 345824,3 349149,%3 341437,%1 330988,3

FADS HG@O, TCTAL % )964,5%9 3 1913,54 @ 1913,66 1 1944,23 ¢t 1988,99

DOC EQVTS RGRD t 42see, t 472217, t 39466, 2 39661, 1 39341,

s SIMULATIUN RESYLTS; IN ARSOLUTE NUMBERS #«

FORECAST: PUPULATICN' RERERAL .r PAT DOCTNR: OUTPAT DUCTOR.ALL DOCTOR & HOSPITAL
PERIOD TOTAL ¢ MOWSIULITY 3 EQUIVALENTS: EQUIVALENTS SEQUIVALENTS? BEDS

ceneven ! avecme== | aemceceme ! =. remeea= v ! memcmecrtere ! ceanmenes | ecmcvees
. N
: :

TATAL 7 I0TAL

e e

(YEARS)I(IN 1222) TOTAL H TOTAL TOTAL
3 29¢RY 3 arRaRILY2 0 183a7,7 P4n18,3 4236h ., 422163,5
1@ t6611,? ha3d21E2 0 18,7 23437,1 39445,8 349149,1
¢ C4bUEb D 43787152,0 19176,3 24164,8 39340,8 332987,6
gn SIMULATION RESHLTSS IN RATES (PER 1702 POPULATION) #4
FCuhCASTIPORILATIANSG  GFRERAL BTHPAT,NOCTARIGUTPAT,DOCTORIALL DOCTOR : MOSPITAL
FERLIOD @ TuTalL 3 HURthllY T EQUIVALENTS: EQUIVALENTS EQUIVALENTS: BEOS
(YEARS) : (IN j@07) @ WaTE 2 RATE : RATE : RATE 1 RATE
"} 49pRa.3 983, 21 0,374 2,089 2,863 8,19
1e dphtl .2 991,32 f,3a3 P,593 n,846 7.49
on TN LLYW Gd1,96 A,326 n,5en n,846 7.12

In Table A4, the decision maker is testing the influence
of decrease in bed turnover interval (or functionally related
bed occupancy rate) on the final health care system resource
requirements. Comparison of these rates among different coun-
tries, or among different regions of the same country, shows
that there are many possibilities in this direction.
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Table A4
B1HPUT=QUTIPLIT Sttt ARY #H
YEAR & YEAR S YEAR 1@ YEAR 15 YEAR P22 IDEAL
AvELG LNGRTH STAY 3 P3 a0 2 25,80 1 23,80 ¢ 23,67 ¢ 25,84 ¢ 19,908
PRCNTGE HSPTLSH I 17,53 3 1,53 ¢ 11,53 ¢ 12,53 3 10,53 ¢ 9,59 ¢

BDS/INP DQC EnvY @ 21,81 ¢ 21,81 @ 21,81 3 21,41 ¢ 21,81 2 17,00 3

AED TRMVR INTRV H 4,94 3 4,90 @ 4,80 3 4,79 4,50 ¢ 4,28 3

CHNSLTS/0TP DOC/YR L 7233, 7%35,_: 7033, = 7833, 7233, 3 6980, 3

BED CUST/YR t 3145,22 & %3m0 .00 : 3420,04 1 3S502,02 ¢ 3502,00 ¢
MmN

CNSLTS/EPSD H 3,50 » 3,52 3 3,50 3 3,50 3.5

R XA KT R AR A R R KRN RRX AR AN N XA K '

80S RGRD, TYOTAL H 4prted,

3771354,2 365B63,: 366132,: 357494,:
FNOS ROKRD, TOTAL : 1964,65 ¢ 1924,57 @t 1928,01 & 1957,98 : 2006,08

DOC ENVTS RGRN T 423k6, t 39959, 1 38642, ¢ 38310, 1 38182, ¢

#ax SIMULATIGH RESULTYS: IN ABSOLUTE NUMBERS ##

FORECASTROPUIL.ATIONS GENERAL  SINPAT DOCTOR:QUYPAT ,0DOCTOR:ALL DOCTOR § HQSPITAL
PERTOD @ TOTAL ¢ MORBIOGTITY & EQUIVALENTS: EQUIVALENTS EQUIVALENTS? 8EOS

e
. . . .
P Tatcecccrcew ! werea .- V! ewma=w Cmmw | eceeeee

(YEAKS)S(IN fmuC) ¢ TOfal 3" TOTAL : TOTAL ¢t TOTAL t  TOTAL
9 49pR4,3  4B82A3112,0 18347,7 24018,3 42366,8  420163,95
12 4b611,8 44342180 ,0 16775,2 22067,1 38842,1  3658b3,1
20 Ghy8b,2  43787152,0 16391,3 2179¢,8 318182,1  357493,8

A S1MULAYION RESULTS: IN RATES (PER 1222 POPULATION) ##

--------------------- . L ke et Ll ket
FORECASTIPOPULATIONS GENFRAL  SINPAT NOCTOR:QUTPAT,DUCTOR:ALL OOCTOR ¢ HQSPITAL
PERIQO TOTAL & HMDRBINITY § EQUIVALENTS: EQUIVALENTS (EQUIVALENTS: BEDS

: ! medccccm-= ! emcmcmm=- wo ! eemmemwcm= ! mmcve-=9

(YEARS)'(IN 1047) ¢ PATE H RATE H RATE H RATE + 3 RATE
a 49pa4a, s 983,27 2,374 2,489 0,863 8,15
1e 46611,2 951,32 6,340 8.473 2,833 7,85
20 4hLRbL O 941,94 2,353 2,469 2,821 7.69

Each of the above examples illustrates a situation in
which the decision maker is testing the influence of only one
control variable on the health care resource requirements.

But in some cases it is possible to alter all variables in a
step-by-step manner. 1In Tables A5a-A5c, first the percent
hospitalized is decreased from 10.53 to 9.50, then the average
length of stay in hospital from 23.8 to 21.0, and finally the
bed turnover interval from 4.94 to 4.6.



FINPUT=OUTPUT SUMMARY #

AVERG LNGTH §TAY
PRCNTGE HSPIL SN
BDS/INP POC EGVT
REND TRNVR INTRV
CNSLTS/0YP 1OC/YR
BEN COST/YR
CNSLTS/EPSD

LIRS NEREERES AR RS NS &

BUS ROKD, TOTAL

FNDS RQRD, TOTAL
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Table A5
YEAR @& YEaR S YEAR {0 YEAR 15 YEAR 20 IDEAL
25,80 ¢ 23,80 ¢ 26,89 23,890 23.80 3 19,00 3
19,5% ¢ 18,53 1 18,53 ¢ 19,53 1 19,53 3 9,50 3
21,81 ¢ 21,81 1 21.81 ¢ 21.81 ¢ 21,81 17,008
4,94 ¢ 4,94 4,948 3 4,94 ¢ 4,94 ¢ 4,00 ¢
7433, ¢ 7933, 1 7¢33, ¢ 7033, 3 7033, ¢ 6000, ¢
3145,00 ¢ 3302.0@ & 3400,20 1 3500,89 : 36030,00 1
IS A S FEEEERREERRRSRERZ SR RAZRRSERREREERD R ]
3,59 = 3,50 3 3,29 ¢ 3,50 ¢ 3,59
Anxahhtkka R
4aM1648,% 377860,: 431616,7 363164,: 363052,:
1964,65 ¢ 1926,31 ¢ 2182,71 3 1968,60 ¢ 2026,09 3
42366, ¢ 39984, 1 40281, !} 38449, t 38437, :

DOC EQVIS RARD

#k SIMULATION RESuULTS:

IN ABSOLUTE NUMBERS ##

g S S oS

FDRECAST:POPLATIONS
PERIGD TOYAL :
(Vt‘hﬁ).(IN 1209) ¢

@ 49384, 3
10 db611,92
20 Heulb 9

g8 SIMULATION RESULTS:

FORECAST PCPILLATTONS

PERIOD : TNTAL
(VEARS).(I\ 1A00)
2 49¢384,3
12 4b611,0
20 46486,0

GENERAL
MORBIDITY

TOTAL

4R263112,
48342182,
43787152,

GENERAL
MORBINITY

SINPAT NOCTORIQUTPAT,DUCTORZALL DDCTOR ¢ HOSPITAL
! EQUIVALENTS: EQUIVALENTS EQUIVALENTS: BEOS
: TOTAL : TOTAL H TOTAL H TOTAL
a 18347,7 24018,3 42366,7 492163,5
/] 19789,8 2n49a,8 4¢m288,7 431616,0
0 16646 ,1 2179¢,8 38437,0 363052,1
IN RATES (PER 1002 POPULATION) u##
[T L T T LR R P L L L L L L L R R T T T T T Y )
JINPAT, DUCTOQ QUTPAT,DOCTORSALL DOCTOR ¢ HOSPITAL
: EOUIVALENTS' EQUIVALENTS EQUIVALENTS: BEODS
S et amamme== ! wesva=c=a o. | ewemevews | sceveaew
: RATE : RATE t RATE ¢  RATE
@,374 2,489 0,863 8,15
8,325 28,449 f,864 9,26
¢,358 2.469 0,827 7,84
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Table Aba

'[HRUT-UUTPUT SUMAARY 2

YEAR ¢ YEar % YEAR {0 YEAR 15 YEAR 20 IDEAL
AVERG LNGTH STAY © P3.A0 3 3.6m 1 23.6m 1 23.64 1 23,80 i 19,00 1
PRCNTGE HSPTLSD & 10,53 & 0.1¢ 3 9,99 3 9,80 @ 9,50 1 9,50 3
ANS/ILP D0GC EQVT 21,81 ¢ 21,81 ¢ f1,81 3 el,81 3 21,81 3 17,00 @
RED TRMVR INTwV : 4,94 3 4,94 3 4,94 3 A 4,94 2 4,94 ¢ 4,00 32

CNSLTS/0TP DOC/YR 3 Ta33, ¢ 7633, 533, 3 7233, 7@33, 3 624d@,

BED CUST/YR 2 3145,07 2 3320, .00 : 342,60 2 3Se0,00 : 36p0,98 3
LEE R SRR E RSN R R R AR RS REERE S SS RS EERR SRR 8 ]
CNSLTS/EPSD : 3,52 = 5,08 3 3,76 ¢ 5,80 % 3,92

CRANRAKRAR N AR R AR R A AR KRR RN KK KA KR . .
BDS RURD, TATAL t 4pA1eL,d 3p2238,3 30S56%8,1 3379B8,1 32754@,:
FNDS RORND, TNTAL ¢ 1964,65 ¢ 19¢9,67 ; 1929,83 &t 1948,13 % 1985,81

D0OC EQVTS RURD ¢ 42366, ' 6p4)B. ¢ 39544, & 39159, ¢ 39438, 3

wk STAULATION RESHLTS: IN ARSOLUTE NUMBERS 28

FORECASTIPOPULATION: GENtQAL SINPAT , DOCTRRICUTPAT, DOCTQORSALL DOCTOR : HOSPITAL
PERIQD TOTAL $ MONATIDITY 3 E)UIVALENTS. EQUIVALENTS SEQUIVALENTS? BEDS

(VtARﬁ)'(IN 1z2en) ravaL : TOYAL : TOTAL : TOTAL : TOTAL
2 49084,3 482463112,7 13347,7 24018,3 42366,0  4u0163,5

10 46611, $n342183,0 °  15844,6 23695,6 39544,2  345657,5
20 46486,3 43787152,0 15217,9 24422,1 39437,9  327539,9

#r STHULATION RESYULTS: IN RATES (PER )000 POPULATION) 48

LR L L PP L I L caccccccay

FﬂPtCuST FOPUILATIONS  GENFERAL  ITWPAT , DOCTOR:QUTPAT,OCCTOR: ALL DOCTOR : HOSPITAL
ERIQD TOTAL ¢ MORRIDITY ¢ EQUIVALENTS: EOJIVAL&NTS TEQUIVALENTS: REODS
(YEARS)'(IN 12A00) 3 RATE H RATE H RATE ] RATE H RATE
) 49284 ,3 983,27 0,374 0.449 2,863 8,15
10 46611,9 951,32 b,340 B,508 9,848 7,42

20 T 46uBb,d 941,94 2,323 e,saF 9,848 7.85
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Table AS5b
HOLNSH-MSPNSR NSXK2Pws
YEAR @ YEAR 5 YEAR 1@  YEAR {5  YEAR 27 IDEAL
AVERG LNGIH Stay @ 23,807 3 p2,00 P1,RO ¢ 21,40 3 21,00 ¢ 19,00 ¢
PRCNTGE HSPTLSH & {e.53 1 10,10 @ 9,92 13 9,80 1 9,594 5,50

BDS/INE DOC EnvT  : . 21.81 ¢ 21,81 ¢ 21,31 1t 21,81 ¢ 21,81 17,00 3

..
&
-
0
&
..
=
L]
S
[\~
we

BEN TRNVR IMTRY : 4,94 ¢ 4,99 ¢ 4,94 ¢ 4,94

CNSLTS/Q0TP DOC/YR & Tas3, ¢ 7033, ¢ 7033, 1! 7033, ¢ 7033, 6902y, 1

BED) COST/YR : 3145, 3300 .90 @ 340000 ¢ 3540,00 : 3600,00 3
ARk r g Mg R kN ARRAA AN RN AR R R AR NI I AR AR RN AR

CNSLTS5/EPSD : 3,50 = 3.77 : 3.86 ¢ 3,92 ¢ 4,46

RANARRARN AN S KA AN AN R AN XRR N AN AR

B03 RURD, TOTaL $o4nrled, s 339551,3 321603,: 309763,: 295629,

FNDS RORD, TDTAL & 1964,65 ¢ 1852,29 ¢ 1847,56 ¢ 865,26 ¢ 1898,89 3

DOC EQVTS RQRG : 42366, ' 399p1, : 39Q@72, ¢ 38612, : 33846, ¢

#4 SIMULATION RESHLTS: IN AHSOLUTE NUMBERS ##

-------- P e TR R R L Ll el kil ket

FORECASYPOPUL ATTIONS GENFRAL PTNPAT NDOCTOR:QUTPAT ,NOCTORSALL DCCYOR ¢ HOSPITAL
PERIOND ToTAL ¢ MOXRIDITY ¢ EouIvALEnTa, EGUIVALENTS :EQUIVALENTS: BEDS
(YEARS).(IN 1?00) H TOTAL H TOTAL : TOTAL H TOTAL H TOTAL

" 49084, 3 44263112,0 18347 ,7 24n18,3 42366,0 4p3163,5
10 46611,2 44342180,9 14745,7 24326,1 39471,8 321683,5
29 8A0A6,9 13737152,0 13554,8 25291,7 3884hK,5 29%9629,3

#2 SIMULATION RESULTS: IN RATES (PER 1400 POPULATION) #e

FORECAST:POPULATION: GENERAL SINPAT ,DOCTNR: OUTPAT DOCTOR:ALL DOCTOR ¢ HQSPITAL
PERTOD ¢ - TATaL : MORIINITY ¢ EQUIVALENTS: ESUIVALENTS (EQUIVALENTS: BEODS

- ! emneewme ! eeemmw memme ! Semeccswer ! Auccarceeea | ccecesee * ! wmeemse -mw
(YtARs)'(IN 1aee) ¢ RATE : RATE H RATE : RATE : RATE
) 490R4,3 983,27 0,374 0,489 0,863 8,15
10 46ntl,n 951,32 8,316 2,522 2,838 6,90

20 4pulb,0 941,94 v,092 2,544 9,836 6.36
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Table AS5c
HIHNPUT=0TRPRT SUMMARY R
YEAR 0 YEAR 5 YEAR 1D YEAR {5 YEAR 2@ IDEAL
AVERG LNGTd STAY @ 23,81 22,60 21,80 ¢ °1,40 21,80 ¢ 19,00 3
PRONTGE H3PTLSD : 12.53 ¢ 12,19 9,92 ¢ 3,88 9,50 ¢ 9,52 ¢

80S8/INP DOC EnVT 21,81 3 21,31 21,81 ¢ 21,81 3 21,81 17,00 3

BED TRNVR INTRV. H 4,94 3 4,92 4,82

..
f -3
.
-~
b~
e
&
.
[«
)
.o
=3
-
S
-]
-

CNSLTS/GTP DOC/YR 3 7033, ¢ 7033, : 7033, ¢ 7033, ¢ 7033, ¢ 6p20, ¢

RED COST/YR P 31as,.90 8 3398 ,9¢ ¢ 3400,00 ¢ 352%2,00 ¢ 3600,00 3
ARAR R R R R AARAR N A AT ANRRN AR ARARRRRNR N R R AR R

CNSLTS/EPSD H 3.53 = 3,77 3.86 2 3,92 ¢ 4,06 3

KAXRAXRRKARARA KRR A AN R AFRAXN A AR AKX

BDS RQORD, TOTaAL ¢ 42@te4d,! 339p47,: 319924, 3P6941,F 291754,%

FNDS RGRD, TOTAL ¢ 1964,65 & 1850,62 ¢ 1841,84 ¢ 1855,38 ¢ 1884,94 3

NGC EQVTS RARD ! 42366, ¢ 39938, i 38995, : 38482, : 38669, 1@

nd STMULATION RESULTS: IN ABSOLUTE NUMBERS #3

FORECAST:POPULILATIONS  GENERAL  JINPAY NOCTORIQUTPAT, OG'TOR ALL ODCTOR ¢ HOSPITAL
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The decision maker, together with health care system experts,
must select the best alternative and develop real complex five-,
ten-, and twenty-year plans of concrete measures in order to
achieve these results.
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