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Basic Model of Health Care System

The philcsophy of health care system modelling is described
in [1,2,3] and elsewhere.

The first version of a mathematical model of health care
system at ITASA's Bio-Medical Project was worked out by
Dr. A. Klementiev. It consisted of a population block and ele-
ments for patient treatment and population screening.

One of the goals of this model was to examine the possibilitw
of redistributing health care resources between treatment and
screening.

The resources of health care system—--personnel, equipment,
etc.~-were generalized and represented by "the total number of
doctors in practice". '

The model was constructed in somewhat general terms and
lacked the elaboration of its "fine structure" to become an
operating mcdel. This work is a natural continuation of the
work on modelling commenced in [3] and [4].

Before elaborating an operating model it is necessary to
develop a basic model that should later grow upon itself the
needed details to become an operating model. The first step in
this direction was the working out of the model's demographic
subsystem which would represent population aging dynamics. This
subsystem is described in [4].

The structure of the basic model is shown in Figure 1:

1. Population prevalence dynamics.

2. Population aging dynamics.

3. Population aging update as interface between (1) and (2).

4 Treatment section.

5. Screening section.

6. Request for admission into health care system.

In this model the following categorization of diseases
is accepted. It is presumed that there are three kinds of
diseases [3]:



1. Diseases of the degenerative type have distinctly iden-

tified phases and lead to gradual deterioration and death. Ex-
amples of this type of disease are cancer, hypertension, TBC,
syphilis and alcoholism. We consider three phases of such
diseases: phases A, B and C. Phase C may lead to disease-
specific death.

2. Acute diseases--accidents, appendicitis, etc.

3. "Non-diseases" that can be eradicated by vaccination--

small-pox, polio, diptheritis, etc.
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Figure 1. The Schematic of the Basic Model of
the Health Care System

The model at its present stage is being elaborated for a

certain disease of Type 1.

Description of Prevalence Dynamics

The population is divided into three categories: healthy
people (HP), latent sick (LS) and registered sick (RS). Each
category of sickness is divided into three groups with regard
to phase of the disease.

The HP may become latent sick in Phase A with a definite
morbidity rate. The LS cannot spontaneously recover. They
have either to be admitted for treatment or to deteriorate

until death occurs.



The RS receive treatment. Phase A corresponds to outpatients,
Phase B to inpatients, and Phase C to invalids with irreversible
disabilities.

Phase A RS may recover and become HP while Phase B RS can-
not immediately recover but may undergo remission and become
Phase A RS. Phase C RS deteriorate until death.

Disease-specific death rate in Phase C LS is supposed to
be greater than that in Phase C RS, and both - greater than the
non-specific death rate.

The HP and LS are the subjects of medical screening to
identify sick persons. There is also a natural demand for
treatment from those LS who become aware of their disease.

The sick detected by screening plus people who have become
aware of their illness by themselves form the treatment demand
rate for given phases of the disease.

This pattern of prevalence dynamics seems to be good as a
first approximation. It may be subsequently refined in further
development of the operating model.

Accumulation and flow patterns for different categories of
the population can be described by ordinary differential equations

which can be easily entered into a computer.

Health Care Activities

Health care resources are represented by the number of
physicians.

Health care resources (doctors) should be redistributed
according to the existing RS distribution profile for different
phases of the disease. This redistribution may be controlled
by HCS managers and usually occurs after a certain delay.

The number of sick (PCTD) that doctors serving different
phases of the disease can treat is determined by standard work-
loads (SWL) set either by the authorities or by other means.

If the number of patients that can be treated by doctors
(PCTD) is greater than the number of RS in a given phase of a
disease, the difference between these two figures can be admitted

to health care system from the LS forming treatment demand rate.



People admitted to health care determine the real admission
rate (REAR). This may be equal to zero if there are less PCTD
than RS for a given phase of a disease. In this case the doctors
(i.e. health care resources) are overloaded, and the health care
system is able to function due to its inherent resilience.

As stated above, the treatment demand rate is composed of
three components: sick detected by screening carried out by
doctors, screening carried out by automated equipment, and
natural treatment demand.

The natural treatment demand is a function of sanitary
education, which is an important aspect of any prophylaxis
measures.

Automated screening is more efficient as well as more ex-
pensive than screening done by physicians.

To provide for better detection of LS, health care managers
should increase investments in automated screening equipment and
select the best possible proportion between time doctors spend
in screening and that they spend in treatment.

If this proportion is selected incorrectly (for example, if
not enough resources are given to screening programs) then all
the LS will very quickly pass down to Phase C illness which is
an incurable, high death rate state.

If at the other extreme all resources were to go into de-
tection, then the detected sick would stay in line for admission--
admission which would never occur. In this case the RS would
not be treated and would never recover.

| One of the main reasons for playing games with this model
is to determine the golden mean for this kind of situation. The
optimal solution here may well be some kind of impulse regime for

sScreening.

Aging Update

All that was said above about dynamics still disregards
population aging. The described pattern corresponds to a cer-
tain age stratum. The real problem now is how to introduce up-

dates for aging.




It was decided to run in parallel prevalence dynamics equa-
tions and the population aging routine, the latter described in
[4], both subsystems of the model being divided into equivalent
sex-age strata and the prevalence subsystem strata being periodi-
cally fed with updates from the aging routine structure.

Due to the fact that the sick people with a given disease
are usually just a small fraction of the total population and
due to the conservative nature of changes in sex-age structure,
the aging routine is run less frequently, say, in time increments
equal to one year.

The time increments in the prevalence subsystem are set at
0.2 year because of the need to trace out transient effects
affected by health care policies.

Thus the basic model operates in the following mode:

- one run of the aging routine is followed by five runs of
the prevalence equations--one year passes; then one more run of
the aging routine and five runs of the prevalence equations--
one more year passes; and so forth.

Each year any given sex-age stratum in the aging routine
loses some people due to aging and their transfer into another
stratum, and gains some people from a "previous stratum". The
difference between the numbers of these people for a given
stratum constitutes a yearly aging update for the stratum.

In more technical terms, these updates are recalculated by
special subroutines and added to those people contained in each
stratum of each phase of the disease in each step of integration
of the prevalence equations.

A yearly "immigration" for a specific phase of a given
stratum is equal to the fraction of people in this phase of a
"previous stratum" times the portion (one-fifth) of yearly
"immigration into this stratum of the aging routine. A yearly
"emigration" for a phase of the stratum is equal to the fraction
of people in this phase of this stratum times the same portion
(one—~fifth) of yearly "emigration" from the considered stratum
of the aging routine. The stratum update is the difference

between these "immigration" and "emigration" figures.



Such a simple interpolation taking equal portions of an
aging "migration" in updates may be erroneous. Work with the

basic model will clarify this matter.

Conclusions

A FORTRAN program for this basic model has been written and
debugged. The problem now is to compile an array of test data.
The first runs with primitive test data are shown in Appendix 3.

After finishing the implementation of inner feedbacks, the
time will come to try various decision-making options.

The flow chart of the basic model in terms of system
dynamics is shown in Figure 2. The variables and equations

are presented in Appendices 1 and 2.
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Appendix 1

Prevalence Sector Variables

AAR(I) - aggravation rate from phase A

BAR(I) - aggravation rate from phase B

DR(I) - death rate

HAGEt(I) - healthy persons' aging rate

HPt(I) - healthy persons

LAAR(I) - aggravation rate from phase A for latent side
LAGEt(I,J) - latent sick aging rate

LAT (J) - latent sick in phase J

LATS - all latent sick

LBAR(I) - aggravation rate from phase B for latent sick
LSt(I,J) - latent sick (LD)

LSDR{(J) - specific death rate for non-attendent sick
MR(I) - morbidity rate

RAGEt(I,J) - registered sick aging rate

REARt(I,J) - admission rate (REAR)

RECOVt(I) - recovery rate

REG(J) - registered sick in phase J

REGS - all regigtered sick

REMR(I) - remission rate

RSt(I,J) - registered sick

RW(I) - recovery weights

SDR(I) - specific death rate
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General Part Variables

ADMPt(J) -~ admission possibility

ALSCR(J) = probability not to detect a sick in screening

ASPRt - automated screening productivity

DSPR - doctor's screening productivity

HPt(I) - healthy population in strata

HPSt - healthy population summed

LEV(J) - level for the delay in doctors' requirement adjustment
LSt(I,J) ~ latent sick (detailed)

LSFt - latent sick fraction in non-registered population

(to be screened)

LSSt - latent sick summed

NDRt(I,J) - natural treatment demand rate

NDRD(I,J) - natural treatment demand rate density

PCTDt(J) - patients that can be treated by doctors

REARt(J) ~ real admission rate

RSt(I,J) - registered sick (detailed)

RSSt(J) - registered sick in phases

SCREPt - screening productivity

SDOCt - number of screening doctors

SDSt(I,J) - rate of sick detected by screening

SFRACt - fraction of doctor's activities in screening

SWLt(J) - standard workload for a doctor (i.e. patients in
phase J per doctor)

TDOCt - number of treatment doctors

TDPHt(J) - treatment doctors in a phase of a disease

TDPHDt(J) ~ density of treatment doctors in a phase of a disease

TDRt(I,J) - treatment demand rate (detailed)

TDRL - time lag in doctors' requirement
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TDRSt(J) - treatment demand rate in phases
TOTDOCt - total doctors in practice
TFRAC - fraction of doctors' activities in treatment

t



Appendix 2

I signifies a sex-age structure;
J - a phase of the disease: A, B or C.

Natural Treatment Demand Rate

NDR(I,J) = NDRD(I,J) -+ LS(I,J)

NDRD is the fraction of LS in phase J that seek treatment
on their own initiative.

Sick Detected by Screening

SDS(I,J) = SCREP * LS(I,J)/(LATS + HPS) - ALSCR(J)

Here

SCREP is screening productivity;

SCREP = ASPR + DSPR + SDOC ;
ASPR is automated screening productivity;
DSPR is the screening productivity of a physician;
SDOC is the number of doctors in screening;
SDOC = TOTDOC +« SFRAC ;

TOTDOC are all the doctors in practice;

SFRAC is the fraction of doctor's activities in
screening;

LATS are all the LS: LATS =) ) LS(I,J)
J I

HPS are all the HP: HP = ) HP(I) ;
I

ALSCR(J) is probability to identify a Phase J LS in screening.
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Admission Demand Rate

TDR(I,J) = NDR(I,J) + SDS(I,J)

Admission Demand Rate in Phases

TDRS(J) = ) TDR(I,J)
I

Patients that can be Treated by Doctors

Here

PCTD(J) = SWL(J) <« TDPH(J)

SWL(J) is the number of Phase J sick that can be treated by
a doctor regqularly, i.e. standard workload of a doctor;

TDPH(J) is the distribution of health care resources (doctors)
in phases of the disease, TDPH(J) should be proportional to
the RS in phase (J):

TDPH(J) should = REG(J)/REGS « TDOC ;

REG(J) = RS(I,J) ;

RS(I,J)

[ B et H

REGS = )
J

In practice, this equality is presumed to hold with delay:
TDRL is the lag time;
TDOC are the doctors (health care resources) in treatment:
TDOC = TOTDOC -+ TFRAC ;

TFRAC is the fraction of a doctor's activities in
treatment.

Admission Possibility

ADMP (J) = PCTD(J) - REG(J)
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Real Admission Rate

TDRS (J) , if ADMP(J) > O, ADMP(J) 2= TDRS(J)

REAR(J) = (ADMP(J) , if ADMP(J) > O, ADMP(J) < TDRS(J)

0 ’ if ADMP (J)

A

o .
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APPENDIX 4

JUL 4 §3352 1974 MAINM,F PAGE |

Cllllll!l!lllll,lllllllllllllllllll'lll!IllIIlllllllllllll'lllllllllllll.

THl& IS 8 BARIC MODeL OF HEALTH CARE SYSTEM

OO0 0

TMPLLICIT REAL (Ae2)

INTEGER T, SPAN,I,K,S,NINT,INU, INDEX,PHASE,NS

DIMENSTAN PMN(23),PCSM(23),PUDRD(23),PVYH(23),PVIH(23),
AAR(23),BAR(23) ,HAGE(23) ,RP(23),LAAR(23),LAGE(23,3),
LERAP(23),L8(¢23,3),LS0R(2Y),MR(23),RAGE(23,3),REAR(23,3),
REMR(23),R8(23,3),RW(23),80R(23),ADMP(3),
ALSCR(3),NDR(23,3),NDRD(23,3),PCTD(3),ENT(3),8WL(Y),
THPH(3),TOPHD(3),TNR(2Y,3),TDRS(3),RS1(23),R82(23),R83(23),
LS1(23),PREPC(23),LEV(3),L82(23),L53(23),XR8(3),XL.8(3),UPSI(3)

(g N N B N N J

NIMENSTION QUTI(32€),0UT2(0306),0UT3(308),
oLUTI2(153),0UT22(153)
COMMON/PLOT/0UTL,0UT2,0UT3,PNP,TM
C---.---.-------..-...-...-..._._,___
IMTEGER TM
INTEGER AD,AS
COMNON/SERA/ PCDJ,PCDM
COMMDN/SUMS/ HPS,LATS,REGS,LAT(3),REG(3),CT,)LEV,PRIORT(23)

EQUIVALENCE (R81(1),R8(1,1)),
(RS2(1),k8(1,2)),
(RS3(1),78(1,3)),
(L3t1(1),LsCi,13),
(L32(1),L8(1,2)),
(LS3(1),L8(3,3))

(s NN X N N N J OO0

EQUIVALENCE (CUT12(1),0UT1(154)),
(OUT22(1),0UT2(154)) ,
-o‘tnrb"PUTsO-‘-‘nnn-onoi

POPULATION 1IN STRATA
PN

DEATH RATF IN STRATA
pPCaM

RIRTH RATE IN STRATA
PUDRN

PERINATAL DEATH RATE
PC8MNOD

SEX PRATIN
PCDJ PCP4

OO0000ODOOO0OOOON OO0 0
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INTEGRATIND: STEP AND INTEGRATINON PERICQD
DYPHE, SPAN

STRATIIM DERPTH, AGED STRATUM [EPTH, NUMBER OF STRATA
T4 Te NS

INPUT FOR PREVALENCE EQUATIONS

POPIILATICN IN RTRATA ANN THE NESFASE PHASES
P, LS, RS

DEATH RATES [ STRATA
NR

SPECIFIC CEATH RATES
StR, L8N

AGGLRAVATION RATES TN PHASES AND STRATA, MORBIDITY RATE
AR, RaR, LadR, LBAaR, MR

RECOVERY b0 REMISSTUM WEIGHTS
R, REMR

TIME LaG IN COCTDRS RESZUIREMENT ADJUSTMENT
TORL

INTEGRATION STEP
N

IMPUT  TO  GENERAL  PaRT

PRCBARILITY TO DETECT 4 SICK IN SCREENING
ALSCR

CAUTOMATED AND DGCTGRPS SCREFNING PRODUCTIVITY
ASPER, NSPR

NUMBER NF DRCTORS AND THEIR DISTRIBUTION
IN TREATMENT AND SCREENING
IeTNNC, TFRAC, SFRAC

STANDARD «0ORLKLCAD FOP A DOCTOR
Skl

OO0 N0 0OO00O0000O0O0000DDOO0O0O00NOD00DNO0ONO00ON

REAL(5,922) AD
922 FCRMAT (/12)
REAGLS,902) M§,NTPOP,NT,SPAN,TY,T2,PCNJ,PLCOM,PCSMND, TORL



Julk

c

CasssassssssasssocIzoasstIsinzsagiglassssSis st RNENEEREEREREERE

c
c

(s XeNalsN el
=
>

c

4 13352

1974

REAR(R,923)
REAC(S,974)
REAC (5,929)
REAG(S,911)
REAMN(9,911)
REAG(5,911)
REAL(5,912)
REAI(S,912)
REMN(5,912)
RedD(5,912)
REASL(S,912)
REAG(S,912)
ReAN(5,913)
REAN(S,927)
REAN(5,908)
REAN(S,979)
REAG(S,91Q)

npn eay 1s4,
PNCIYEPN(I)
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MAIN,F PAGE 3

YATI0C,SFRAC, YFRAC
ALSCR,A8PR,DSFR, SWL
MpRN

SR

L8NR

i

Rw

REMW

AAR

RAR

LAAR

LEAR

PREPC
LATS,LAT,REGS,REG
PN

PCS™M

PUDRO

23
x{N:AR,

yMs{  =PREPC(T)
HPLI)sMEPN{T)
XePREPC (I)wPN(I)

YsXxLATS

LS(I,1)sY#[ AT(1)
LSC(I,2)sYxLAT(2)
LSO, 3)sYa AT (3)

YRX*PEGS

RS(I,1)uY«REG())
RS(I,2)eY#RERB(2)
RS(I,3)sYwREG(])

CONTIVYE

SCREENING PRIDUCTIVITY

TOTDACSTATDOC* 1200,
SCREPRASPR4DSPRATOTNOCXSFRAC
TOOCSTATDOCHTFRAC

C-----o--------------------0-------------o-------------------------'
C NUMRER OF INTFGRATINONS IN THE PREVALENCE SECTOR
C PRIOR TOD ThE TOTAL PPPULATION INTEGRATION

STaDTRDP/DTY

NINTR(5T+,5)

c

UMe,

DD 625 1sy,NS
625 {IMByMePN (]I

T2
DO 410 Ta1,326
ouTi(II22,
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oyte(Iyaa,
“so CuT3(1)s0,
DLTI(52) sM
CALL AOMIT(SCREP,SkL,MP,L5,KS,NDRP,ALSCR, TORL,REAR, TDOC)
00 #27 ka1,3
627 LEV(X)STLRURRER (X)) /HEGRS
Ts?

WRITE(#,921)
TOTAL sHPS+L ATS+REBS

0C 628 34,3
PEG(K)sREG (X)/REGS

68 LAT(K)3LAT(K)/LATS
WOITE(R,9P?) T, FMPS,LATS,REGS, TOTAL,UM,LAT,REG

0D &bk Xs8],NS
PLAM(LK)YSPLSM(N) /1202,
PUNKA (kY EPUORN(R) 71002,
SUR(x)sSDR (k) /1220,
LSOR(K)s SO (KY /1007,
MR (K)}SMR(KR) /12D,
Ruw(X)®BRu(K) /1207,
REME(K)SREMRIXY/120Q,
BAR(R)wAAR(KY /1220,
BaR(K)SAAR(K)/I24F,
LAAR (XY= 48R (KY /L vR2,
LBsr(rYaLBAR (k) /1200,
bbe CCNTINUE
PLSMAN(USPLSMNG/10WED,

c
c
c wsexPEGINSpawy
c AR RN RN P AR F R
¢ \
c
¢
c S22 2233222222
D0 S0® T=xy,SPAn
c Y Y2233 22242 )
c
c
t
C NEWRDINS [N THE TeTH YEARY
c
PABROED,
DD 1@@ 1'“:160? )
102 PABRNSPARRNGPUIRALTIRPN(T)
[

PVh(1)9FAGRO® (], =PCSMNC)

POPULATINN AGING ROUTINE

OoOnNo oo
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c
c
c
c ARARN RN AR R AW
DO 18 Iay,23
c 'YX 22211 T
C
c
PS¥aFCSM (I #PN(])
IF(1=P2) 14,15,16
c

C NON GLN PENPLE:

14 UR (] =PC8*(1))nnTi
PCOEMBLIAPCSM(I)/(1.=U)
PviIn(lYePCDEMaPN(I)

c
IF(I=3) 11,12,15%
c
C CHILDREN:
{1 Kz]+]
PYH(K)YsPYIH(I)
6N 10 17
c------------.--c
o
o
C YOUTHS?
12 PVH (4)sPVIH () wPLDJ
PVH(S)sPVIH(3)aPCOM
50 TO {7
Ceecvcncsorccansl
c
€ ADULT PEGPLE?
13 Kale?
PR (K)aPVvIH(I])
GO TO 17
[ o
c
C ELCERLY FECPLE?
15 PVH(P2)YsPVIMI2?21+PVIH(P1)
JB (1 4=POSM(22))anTe
PCOEMe #PLSM(22) /() =)
PVIWr22)sPCDEMaPN(R2)
GO 10 1?7
Ceccnnnncrecaesl
o
€ OLD PECPLE:
ie PVH(23)ePVINM(P2)
PVIH(2Y)32,
o T T
c
17 CONTINIIF
18 PMITYEPH (1) #DTPOPR{PYVR(I)=pVIN(]I)~PSM)
c
c

Ca % % w » % w # %% » % % % % &k ¢ A ® & % *# N R

c
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c
c.'l'llllllll"llllﬂl:lllll'lllll.llllllll'lll..l.llllllllllllllllﬂ

c
0n 337 xey,3
3p FhT(«)ed,

(AR XS EREER SR RR D
DN 333 ASzy, NINT
I 23 ZXE XSRS SR

o0 339 5s1,P3

A G T NG UPULATES

OoOOO0O0O000 o0 o NeaRa NV ]

IO S THNEX(3)
IF(IMDel) 18120, 1001, 1602

1221 e 1191 PHASER1,3
XHS (PHASE) =2,
11014 YL§(PHASE) 2D,

Y=PBPARRG
APNPEPAARD
GO Tn 173
Ceaccanccanccncroncaal
{uae AKRS(1)ESTHACK (S, IND,RS)
XRS(2)mSTBACK (3, IND,RS2)
XRS(3)aSTRACK (S, IND,RST)
XL8(1)aSTBACK(S,IND,LS1)
XLS(2)88TRACK (S, IND,LS2)
XLR(3)sSTusCx (S, IND,LSS)
XHPESTRACK (S, 1NN, HP)
XPNPEYHP+YRS (1) +XRS(2I+XRS(3) +XLS(1)+XLS(2) +XLS(3)
c
c
1003 RSIBRE (S, 1)+RS(8,2)+R3(5,3)
LSI=LS(S,1)+LS(3,2)+L5(5,3%)
PMPeHP (S)+RST+LSI

c
c
: PEMESPVIH(S)
PIMapyH(S3)
L1 sPEM/PNP
LPRPTM/XPNF
o

NO 1172 P~ASE=RL,3
RAGE (8 ,PRASE)sXRS(PrASE) 2)2aRS (5, PHASE) Ul
fioe LAGE (S,PRASE) XL S (PHASEI %yl S(S,PHASE) wUl
HAGE (S)axnPwij2eMP (S) sy
o
334 CONTINUE
c
c.ll'ltll!ll8IISlll:l'llll='SlBlll!‘lllIIllllllllllllllllllllllll.l

c
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CALL ADMIT(SCREP,SWL,HP,LS,R8,NDRD,ALSCR,TORL,REAR,TDOC)

DO 329 K=§,3
DO 329 8=1,2%
ENT (K)SENT(KY}+REAR(S,K)

nNO 333 g=y,23

PREVALENCE EGUATIONS

DRE((HP (S)+RS(8,1)+RI(8,2)+R8(S,3)+L8(S,1)+LS(S,2)+L8(8,;,3))»
PCSM(S)=R8(8,3)xS0R(8)=L8(S,3)*.3DR(S))/
(HP(S)+PS(8,1)+4RS(9,2)+L8(S,1)+LS(S,2))

MORASMR (S) »HP (8)
RECOVERW(S)IeRS(3,1)
RPEMISSREMR(3) xRS (S8,2)
AAGGREBAAR(S)nRS(S,1)
BAGGREBAR(S)w3S(8,2)
LAAGGRELAAR(S)*.3(8,1)
LBAGGRSLBAR(S)*=L5(S,2)

HP (S)BHP () +DTa (RECUVeMORB=UR®HP (S)+HAGE (S))
IFINP(S) LLT, @,) HP(S)up,
RS(S,1)8R85(8,1)+DTA(REMIS=pAGGR=DRaRS(S,1)=RECOVe
RAGE (S, 1)+REAR(S,1))

RS(S,2)sRS(8,2)+0TR(AAGGR=BAGUR=DR4RS(S,2)~REMIS+
RAGE(8,2) +REAR(S,2))

RS(S,3)=R8(S5,3)+0Tn(BAGGR=80R(S)2KS(S,3)+
RAGE(S,3)+REAR(S,3))

LSCS,1)ELS(8,1)+NTa(MORB=_ AAGGR=DRALS(S,1)+
LAGE(S,1)=REAR(S,1))

L8(8,2)=L8(S,2)+DT*(LAAGGR=-LBAGGR=DRaLS(S,2)+
LAGE(S,2)=REAR(S,2))

LS(5,318.8(S5,3)+NTe(LAAGGR=LSUR(S) »LS(S,3)+
LAGE(S,3)=RFAK(S,3))

00 332 <=1,3
IF(RS(S,K) LT, @,) RS(8,K)8p,
IF(LS(S,x) (LT. 2,) LS(S,K)=0,
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332 CONTINUE
c
333 CONTINUE

NN R N R R R N R R R NN N R RN N R NN PR R AR AR RN RN AR RN OO AN RN
4

DO 609 x=},3

REG(K)aREG(K)/REGS

609 LATCK)SLAT(K)/LATS
TOTAL®HPS+LATS+REGS
UMep,
DO 626 Imi,NS

(Y1} UMSUM$PN(T)

WRITE(4,90m) T, HPS,LATS,REGS,TOTAL,UM,LAT,RES
P WRITE(6,982) ENT

9802 FORMAT (7X,9HADMISSION ,«3P3F10,3/)
c
See CONTINLE

cllllllllllllllllllllllllllllllllllIllllllllllllllllllllllllllll
c

WRITE(®,1255)
1088 FORMAT (22(/))

CALL ORAWER(OUT!L,®)

CALL ORAWER(DUT!2,3)

CALL DRAWER(DUT2,3)

CALL DRAWER(OUTZ22,3)

CALL DRAWER(OUTS,e)

WRITE(6,10%1)

CALL EXIT!
sToP
c -
Y-l WRITE (o,9202)
$T0P
c

clllllllllllllﬂlllllIlllllllllllllllllllllllllll'l'llllll'l'llllllllll'_l

c FORMAT ST
c
920 FORMAT(//°%  INDEX 18 NEGATIVEL STOPuwwwaws’)
c
922 PORMAT(BQ("a%)/s2X,12,2%,«3P5F14,Y,/16X,DP3F6,3,2X,3F6,Y/)
9014 FORMAT(///88(°%°)//1X,"YEAR’ , 8%, *HEALTHY*,3X, *LATENT SICK*,SX,’REGD,S8ICK",
(] 9%, *TOTAL’, 2%, TOTAL FROM POP*)
9a2 FORMAT (/77777 1252%,F8, 8,10 Fd4,1,2X,13,106,F4.1,8X,Fa,1,1X%,
B S © FSI3,1%,F5:3,1X,P6,2,1X,F7,3)
903 FORMAT(/Fb,1,2F6,.3) ‘
904 FORMAT (/F5,3,2F6,3,5F8,1)
908 FORMAT (/2(3(7F5,3/),2F5,%/), 3(7F5,3/),2F5.3)
9e7 FORMAT(/FS,3, TF6,3)
908 FORMAT (/2(9FB,1/), SF8,1
--909 ——  FORMAT(/2(10FY,2/), 3F7,2)
919 FORMAT (/2(10F6,1/), 3Fb.1)
911 FORMAT (/3(TF8,%/), 2F8,3)
912 FORMAT (/3(TF6,2/), 2F6,2)
93 FORMAT(/3(T758,%/), 2FB,5)

1051 FORMAT(//80(*8?)//710X, PRUGRAM TERMINATED®)
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FUNCTION DELAY(X,T,L,uT)

(2] o000

REAL |

BEFORE CalLLING *DELAY”® THE INTITIAL CONDITIONS FOR fL°
SHOULD BF ASSIGRNEDI LeTax,

HEAE *x” 18 ThE VARJAALF TO RE DELAYEN,
#1* Is THE QELAY PARAMETER,
*.,” 1S THE LFVEL ACKUMULATED IN THE DELAY,
*DT* IS THE INTEGRATICN STEP,

OO0

NDELAYsL/T
LaL+DTa(x=DNELAY)
RETURN

END

FUMCTIGN  INDEX (1)

a0 OO0 ONO0

IF(l=~1) 10,222,293
§TGF 10%
ep2 INREX®]

RETURM
203 IF(1-3) 224,204,275
enu INDEX®?

RETURMN
22s IF(1=4) 120,206,207
206 INDEX®Z

RETURN
807 IF[I'S) 12‘312@512“9
208 INREX®Y

PETURN
209 IF(I=21) 212,212,211
212 INCEY2S

RETURN
211 IF(l=?2) 122,212,213
ele INDEY®RE

RETURN
213 INDEX32?

RETURN

END

-
Q
=2
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Clllllllllllllllllllll!'llllllll.Illllllllllllll.llllllllllllllllllllll(.
o
FUNCTION STBACK(I,INR,POP)

c coswessessssssswsaswoeSoaws

o
REAL MALFR
DIMENSION PNP(1)
COMMCN/SERA/FEMFR,MALFR
o
c
60 T0(1,2,%,4,5,6,2), IND
1 sTEAC"l.
RETURM
2 Jula=y
STBACKEPRPQP(J)
RETURN
3 STRACKSFEMFR#PNP (3)
RETURN
4 STRACKsMALFR*POP(3)
RETURN
-] Jalwp
STRACKsPOP (J)
RETURN
[ STHACKEFOP (22) +P0OP(21)
RETURN
END
c
c

CIlllllllllllllSallllllllllllll!llllillllllllllllllllllllllllllllllllll(
c
SUBROUTINE ADMIT(SCREP,S$w«|_,HP,LS,RS,NDRN,ALSCR,TDRL,REAR,TDOC)
c -....-..-...-.-......-....-.----.-----.------------------.---
IMPLICIT RFAL(A=2)
INTEGER JyIl1,nNS
DIMENSINN SWl (3),HP(23),L8(23,3),RS(23,3),NDRD(23,3),AL8CR(Y),
) REAR(23,3),T0Pr(3)
DIMEASION LLSS(3),RS8(3),8n5(23,3),NOR(23,3),TDR(23,3),THRS(3)
NIMENSION OUTI(SL1,#),0UT2(S51,6),0UT3(S51,6)
DIMENSION LS8A(S1),LSA(S1),L8C(51),
RSA(51),R88(51),RSC(51),
ADM(S51,3),0EM(SL,3),
nooLs1),T0T(SY)
COMMON/SUMS/ HPS,L88%,R388,L85,R88,NT,LEV(3),PRIORT(23)
COMMON/PLOT/ OUTY,DUT2,0UT3,PNP,TM
INTEGER TM

(g

EGUIVALENCE (LSa(1),0UTYC1,1)),
(Ls’3(1),0urTicy, 2y,
(LsceyY,quTtL (1, 3y),
(RSA(1),0UT1(1,4)),
(RSB (1),0uUT1(1,9)),
(RSCC(1),0UTI(1,6)),
(a0™(1,1),0uUT2¢1,181),
(aoM(1,2),0UT2(1,23),
ta0™(1,3),0UuT2(1,3)),
(CEv¥CL,1),QuT2(1,4)),

@ 0% 00 Qe Ou Qe QO Q0 O®
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] (DEM[!.E).DUTEH.S))c
& (DEM(1,3),0UT2(1,6))
EQUIVALENCE (00O0(1),0UT3¢1,1)),
& (T0T(1),0uUT3(1,2))
¢
c
c
TMETMs
c
c
HPS = 2,
DO 399 11sy,23
399 HPS a HPSeMP(11)
c .
c
LQ 420 J=i,3
LSS (J)eg,
RSS(J)s0,
N0 427 I1s1,23
L8S(J) =88 (JI+L8(I1,J)
:DU RSS(J)SRSS(J)+RS(I1,J)
R8sss=2,
L8SSs2,
00 401 Jsy,3
T RSSSBRS8S+RSS(J)
401 L839sLS8S+LSS(J)
- c”““ .
IsHPS+ 888
188CREP/Z
c
c-------------------d------------.---------------------------------
“cq —
00 Sm@ J=i,3
TORS(J) =@,
c
) DO 5@@ I1a24,23
SOS(11,J)82ZwALSCREJIWLS(T,d)
NDR(I1,J)2aNORD(I1,J)wL8(T1,J)
TOR(I1,J)sNDR(T11,J)+8D8(11,J)
o0 TORS(JISTORS (JI+TDR(TI1,J)
c
c
TOPHws R,
00 3e@d Js1,3
TOPH(J)®RSS(J)/9wL (J)
TDPHWSTDRPHW+TNPH(J)
:ﬂﬁ CONTINUE
c
c

0O 812 Js1,3
PCTOETOPH(J)/TOPHWATOQCwSHL(J)
ADMPSPCTO=R38(J)
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IF(ADMD.Q.) “5%045@,460

00 451 Ii1s31,23
REAR(I1,J)s=2,
G0 TO 822

IF(ADMP=TNRS(J)) 472,480,480

DD 471 11=3,23
PRIORT(IN)sTDR(IL1,J}/TDRS(J)
REAR(I1,J)sADMPwPRIORT(11)
GO 70 A%@

N0 431 Iysy,23
REAR(IY,JYeTDR(I,J)

CONTINUE

NEM(TM,J)aTORS (J)

ADM(TM,JYa,

DO 817 li1=1,23 .
ADMETH, J) SADM(TH, J)+REAR (L1, J)
CONTINUE

LSA(TM)=LSS (1)

1.SB (TH)sL 88(2)
LSC(T¥)sLSS(3)
RSA(TM)SRSS ()
REB(TH)SRSS(2)
RSC(TM)=RSS(3)

000 (TM)sHPS
TOT(TM)wHPS+LSS3+RSSS
RETURN

END



