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SUMMARY

This paper presentsa simple model of sick leave, pospital-

zation and use of resourceby employed personsof a country or

a region dependingon demographiccharacteristics. It can be

used as a forecastingtool. The text deals with possible ex-

ｴ ･ ｮ ｳ ｩ ｯ ｮ ｾ of the model and includes an application to Austrian

data.*

*It is planned to include data from other countries.
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1. INTRODUCTION

The model presentedhere is another computerizedplanning

tool available in IIASA's modeling health care systemstask. The

usual approachesof ｭ ･ ｡ ｳ ｵ ｲ ｩ ｮ ｾ morbidity in terms of general pre-

valence and general incidence of illness within a population are

rather difficult to apply. In many countries, the appropriate

data base does not exist becauseof the high costs of this type

of survey. For this reason, at IIASA a techniquewas developed

to derive morbidity indicators from mortality ｷ ｾ ｩ ｣ ｨ usually is

well documentedin many countries [1]. As shown in [2], there

are many other possiblities to approximatemorbidity. In

｣ ｯ ｵ ｮ ｴ ｲ ｾ ･ ｳ with a health care systemwhere a high proportion of

the population is obligatorily insured against the risk of 'ill-

ness by public health insurance,very often sick-leave statistics

are publishedregularly.

Since the employed population accountsfor one third to one

half of the total population of developedcountries, its ill-

nessescan be expectedto be a considerablepart of the total mor-

bidity. Of course, one should not forget that sick leave is

not only an indicator of morbidity in the narrow medical

meaning of this term. Sick leave as well deals with problems

of social stress (e.g. if a person is responsiblefor a sick

member of the family). In addition, it will reflect the behavior

of the individual within the framework of the firm. An employee

will prefer to stay at work during economic recessionsor periodic

unemploymentbecauseof the fear of loosing his job although he

is ill in clinical terms. furthefmore, the sick-leave figures
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depend partly on the reporting ｢ ･ ｾ ｡ ｶ ｩ ｯ ｲ of employeesand employers

and on the existing law of certifying an illness officially.

Each of these factors has its influence on the reported figures

on sick leave.

up to this point, the propertiesof ｡ ｧ ｾ ｲ ･ ｧ ｡ ｴ ･ ｳ ｾ ｣ ｫ ｬ ･ ｡ ｶ ｾ

ｩ ｮ ､ ｩ ｣ ｱ ｴ ｯ ｦ ｾ oplY were ､ ｩ ｳ ｣ ｵ ｳ ｾ ｾ ｱ ｾ ｾ ｳ shown later ｳ ｩ ｾ ｫ leaves 9re

not equally distributedover either the sexes,or the social

strata. Sick leqve varies strongly over tpeseqimepsiops, eithe+
ｾ ... \ ' \ " I .

with respectto the frequency of occurrenceor with respectto

the duratIon of the partial disability [3] •

From the point of view of economics, sick leave is used as

a measureof loss of production. The economist indicates this

loss by the averagepercentageof disability days per year per

employee. This figure is important for a number of reasons. For

example, sick leave is one part of the cost of production irre-

spective ｾ ｦ whether the firm, health insurance,state, individual

employee, or group with which he works has to pay for it or not.

Another example is that a sick employee usually must visit the

doctor in order to testify the absencefrom work. At the same

time the health care systemwill provide some treatmentto the

sick person as an in-patient or out-patient. In some casesthis

is the starting point for an "early-retired" status.

In gerieral, with the event of "sick-leave" resourceare con-

sumed, and medical professionaland paraprofessionalmanpoweL'

must be payed for. Hospital care and drugs could be neededas

as well and must be provided.
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Under these considerations,it is not surprising that sick

leave is an increasingly important phenomenonin the struggle

for higher productivity. Insteadof the treatmentorientation

the majority of health care institutions more and more pre-

ventive strategiesare being taken into account. The increasing

influence of occupationalhealth, work-relatedhealth studies,

,screeningprograms, and "Humanisierungder Arbeitswelt" in the

firm are several steps along this path in western Europe, although

there remain numerousproblems [4].* Although there is growing

academic interest in this field of health care, the implementa-

tion of preventivemeasuresis in an early stage [6,7].

The presentedcomputer model cannot deal with each aspect

mentioned above. It is restrictedto a very simple structure

and allows one to determine the number of sick days, the hospital

stays and the resourcesneededon the basis of a definite demo-

graphic structureand fixed labor participation rates (see

figure 1).

Sick
leaves

Demographic
structure

r--." EmploymentH
.. structure'- ------,--------

Hospital
stays

I StandardsI
, .. Resources- po

needed

----. ｾｲ .. Resources...
needed

Figure 1. Basic structureof the model.

*In Austria only 9% of the employed people are supervised
by a medical doctor in the firm [5].
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It can be used in a straightforwardmanner in order to assess

approximately the resourcesneededand/or consumedby the employed

population. Implicitly, the model gives an incentive to organize

existing data in a more useful way. In combination with data

from different countries, it can be a tool for internationalcom-

parison.

The model was programmedin a very simple subsetof FORTRAN

so that no major difficulties would arise when implementing it

in other computers. In the program only statementsare used

which are commonly available. The program is flexible and can

be easily modified or extended. Although the presentedversion

does not show this property at first glance, the computer program

can be easily adaptedfor different social strata, professional

groups, and/or diagnostic groups. The parametersof the model

are assumedconstantover time, which is not true in reality. It

is very easy to levy this restriction by introducing trend func-

tions or regressionequationsin order to create a more dynamic

behavior of the model.

Becauseof the fact that social and economic influences on

sick leave vary from country to country and depend on its social

and economic structure, link to these influenceswithin the model

was not established.
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2. THE MODEL SILMOD

SILMOD Ｈｓｩ｣ｫｾｬ･｡ｶ･ model) in the presentedversion, generally

speaking transforms a set of input variablesby means of simple

mathematicalproceduresand certain parametersinto a set of out-

put variables. On the basis of population forecasts, the model

allows for the computationof economic lossesand resourcesneeded

for the treatmentof disabledemployees. As an intermediate

result, the number of employees,as well as the casesand days

of sick leave and hospital stay are determined. The model is

linear and static. There is an inbuilt feature to produce fore-

casts for the output variables for the years.

TO + 5T (T = 0, 1,2... , TO = 1975).

In this section the definitions of the variables, parameters

and the structureof mathematicalmodel are describedin detail.

2.1 Variables, Parameters,Equations

The variables, parameters,their symbols,andthe mathe-

matical formulae used in the computer program (see Appendix) are

given below. The order of the variables and parameterscorrespond

to the computation process (see Figure 2). Input variables are

underlined.

POP(J,K).....Population structureof year I, divided by age group

J = 1,18 J (five-years-groups),and sex K. The DIMENSION

K = 1,2 statementprovides 19 rows of the POP-matrix. The

last row of such a matrix usually is reservedfor

the sum of certain average-measuresof the previous
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rows: e.g. POP(19,2) means the sum of female

population and is computed as well in the program.

RPART(J,K) Labor-participation-ratematrix by age and sex.

The last row gives the averageparticipation

rate of the population at the age ｟ Ｑ ｾ up to 65.

WORK(J,K) Number of employeesby age-groupsand sex.

J = 1,18 WORK(J,K) = POP(J,K)*RPART(J,K)

K = 1,2

RSIL(J,K)

J = 4••• 16

K = 1,2

Sick-leave-ratematrix describesthe averagenumber

of sick leaves per employeeof age group J and

sex K per year.

CASIL(J,K) ..... Number of sick leaves in age group J and sex K*

CASIL(J,K) = WORK(J,K)*RSIL(J,K) (2)

DRSIL(J,K) .... Average duration per sick leave for age group

J and sex K in days

SILDS(J,K) ..... Number of sick-leavedays in age group J and sex

K

SILDS(J,K) = CASIL(J,K)*DRSIL(J,K)

RHOS(J,K) Hospitalization-ratematrix

(3)

CAHOS(J,K) ..... Number of hospital stays in age group J and sex K

CAH0S(J,K) = CASIL(J,K)*RHOS(J,K)

DRHOS(J,K)..... Average length of hospital stay

HOSDS(J,K)..... Number of hospital-staydays

HOSDS(J,K) = CAHOS (J,K) *DRHOS (J,K)

(4 )

(5)

*For CASIL and the following variables and parametersJ = 4... 16;

K = 1,2
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Now the sick leaves and hospital-staydays are determined. By

means of standardsthe resourcesneededcan be computed. For

out-patientcare there are two standards,which are assumedcon-

stant over age and sex:

per 1 million sick-leqve
(. l· r . r

DOCY

PARAY

doctor equivalentsper 1 million sick-leavedays

per year,

ｰ ｡ ｲ ｡ ｾ ･ ､ ｩ ｣ ｡ ｾ equiyalents

Ｙ ｾ ｙ ｳ per y,ea:f.

To characterizethe efficiency of the hospital, the bed turnover

time can be cposen:

BTl bed turnover time in qaY8,

Immediately the resourcesneededcan be computed:

DOCE doctor equivalentsper year

DOCE = TSILDS*DOCY/106

PARAE .... paramedicalequivalentsper year

PARAE = TSILDS*PARAY/10
6

TSILDS.... total number of sick-leavedays

TSLlDS = I SILDS(J,K)
J,K

(6 )

(7)

(8 )

TBED

TBED

number of beds needed

= ADRHOS + BTl * THOSDS
ADRHOS 365

(9 )

THOSDS ... Total number of hospital days

THOSDS = 1. HOSDS(J,K)
J,K

TCAHOS ... total number of hospital stays

TCAHOS = ｾ CAHOS(J,K)
J,K

and

ADRHOS ... averagelength of hospital stay

ADRHOS = THOSDS/TCAHOS.

( 10)

( 11 )

( 1 2)
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PLOSS ..... percentageloss of production

PLOSS = 100*TSILDS/(36S*TWORK)

where

TWORK ..... total number of employees

TWORK = I WORK (J,K)
. ｊＬｾ

2.2. Formal Characteristicsof SILMOD

The formal structureof SILMOD is very

is of the linear type and does not have any

any memory. The model consistsof a simple

Figure 1). No feedback loops are built in.

static. The dynamic behavior dependson the

enous variables, primarily in the changesin

(13)

(14)

This multiplicity should enable the user to understandthe

logic of the model immediately and to implement the model in a

relatively short time on his computer. On the other hand, the

model structurecould be too poor for the problems he wants to

investigate. Therefore, the next paragraphdeals with possible

extensionsof the model which could be easily brought into SILMOD.

3. PossibleExtensions

Extensionsof the model are possible in many directions.

One could order them along the formal dimensions:

1. disaggregation,

2. endogenizationof exogenousvariables, and

3. inclusion of feedback loops and of additional variables.

These formal dimensionscorrespondto different approachesin

implementing socio-economicinfluences into health care models (8).

3.1. Disaggregation

SILMOD differentiatesthe main variablesof the model by

sex and age only. In addition to these, dimensionsof social
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strata, diagnostic groups, and the like could be included easily.

One can extend the parametersof the model in order to allow

more than two (sex) categoriesand to interpret them as various

social strataof different illness groups. This disaggregation

processis restrictedby the available amount of data only, not

by limitations of the model. Usually it is difftcult to ｾ ･ ｴ

ｳ ･ ｰ ｡ ｲ ｡ ｴ ｾ data on sick leaves, for example, fpr manual and ｮ ｯ ｾ ﾭ

manual workersｾ for civil ｳ ･ ｾ ｶ ｱ ｮ ｾ ｾ qnd ｳ ･ ｬ ｦ Ｍ ･ ｭ ｰ ｬ ｯ ｹ ｾ ､ people, Ｇ ｾ ｴ ｣ Ｌ
More often data order by diagnostic groups is available. If there

is only one indicator empirically available in disaggregatedform,

it seems to be useful" to take this one and take aggregateddata

insteadof precise information; e.g., if one can get the fre-

quency of sick leave by diagnosticgroups, sex, and age, but the

averageduration by sex and age only, one can take the average

dates and use them insteadof the exact information. The same

considerationshold for the variablesof the resourceslevel (dif-

ferentiated by several kinds of specialists,of paramedicalstaff,

of types of hospital beds, etc.). These kinds do not change

the dynamic behavior of SILMOD. They only refine the mapping

of the object under investigation.

3.2. Endogenizationof ExogenousVariables

Another possibility to make the model more realistically

is to widen the boundariesof the model. Variables which were

not explainedby the model but were used as parameterscan be

endogenized;i.e. be explainedby other variables. Different

ways of endogenizationare possible.

a. Time as an explanatoryvariable (Figure 3):

Figur.e 3.
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This is the usual "trend" case. Linear or non-

linear trends can be included in the model, e.g. to

"explain" labor participation rate, medical standards,

duration of sick leave or hospital stay, etc. By this

method, additional time dependenciesare created. The

ｲ ｾ ｳ ｵ Ｋ ｴ ｩ ｮ ｧ model coUld behave "more dynamically", i.e, tpe
• ' ", r

y&riation of the ｾ ｡ ｩ ｮ epdogenousvariables pou+d be higher.

b. Explanation by lagged values of the same exogenous

variable (Figure 4):

pifferent too+s &re ｡ ｶ ｡ ｩ ｾ ｡ ｢ Ｋ ･ to define the ｰ ｾ ｲ ｾ ･ ｮ ｴ

value of a variable by means of its past, such as mov-

ing average, autoregressivemodels, Kalman ｦ ｩ ｬ ｴ ｾ ｲ ｩ ｮ ｧ

methods, etc. Once again, the dynamic behavior of the

model will not be createdby essentialcontrol loops

but by a given path of the former exogenousvariables.

c6" '....

Figure 4.

c. Other exogenousvariables as explanatoryvariables

(Figure 5):

By this method the degreesof freedom of the model can

be reduced. Two exogenousvariables in the original

model cannot be changed in the extendedmodel indepen-

ently. If the standardof bed turnover time explains

the average length of ｳ ｴ ｾ ｹ in hospital, the average
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length of stay becomesan endogenousvariable which only

can be influencedby the variation of bed turnover time.

Once again the correspondingequation could be linear

or nonlinear. Lags are possible as well and could lead

to more complex behavior of the endogenousvariables.

Figure 5.

d. Explanation by endogenousvariables (Figure 6):

This type of extensionis one way to bring additional

feedback loops into the model (see 3.3.). If there is

no time lag between the endogenousand the former

exogenousvariable, a systemof simultaneousequations

will be the result which must be solved by more com-

plicated methods (matrix inversion, iterative methods,

etc). If there is a time lag, the model refeLs to its

past and shows the ability of a simple memory. The

results of the model are no longer independentof the

history of the (same) variables.

3.3. Inclusion of FeedbackLoops and of Additional Variables

This is a very general procedureto bring more complexity

(higher number of connectionsbetween the variables ｾ ｮ ､ (higher

number of variables) into the model. Some examplesare the
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Figure 6.

policy of a firm basedon the influence the labor participation

rate has on the loss or production, or a vaccinationpolicy against

influenza in order to reduce sick-leaverates or duration. If

one adds costs to the variables, one could use the model as a

tool of cost-effectivenessanalysis. The same would be true if

one focuses the model on measuresto prevent accidentsat work.

Sick leave is only the temporary part of the more general

term of invalidity. This model will be extendedto include prob-

lems of total an/or partial invalidity and rehabilitation.

4. THE AUSTRIAN CASE

Becauseof availability, Austrian data were applied to our

model in. order to demonstrateits advantayes. The following is

a brief desciptionof how this was done and our results.

4.1. Inputs

To use the model properly one must feed

into an input file (internal file number 4).

FORMAT's can be found ·in the program listing.

•
"
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Parametersdefining the dimensionsof the problem (see

Table 1) are:

II = 5 defines the forecastingperiod, starting at

1975, in five years distance (up to 1995)

JJ = 19 defines the number of age groups including a

summary line

KK = 2 defines the number of subgroupsin which ｰ ｯ ｰ ｾ Ｍ

lation is partitioned (here male anq female)

LL = ｾ means there is no subdividion by diagnostic

groups provided

b. Standards (see Table 1) must be defined:

the doctor equivalentsper 1 million sick-leave

days per year (here 50);

the paramedicalequivalentsper 1 million sick-

leave days per year (here 100).

These standardscould expressthe ideal or the actual

standarddependingon the userls decision.

c. Several rates and durations of sick leave and hospital

stays must be given explicitly.

RPART, participation rate: the proportion of the

population of the same age and sex that is under

employment. Severaldefinitions are possibledepend-

ing on the meaning of "employment". One could in-

clude or exclude the self-employedpersons, the

farmers, the entrepreneurs,etc. For Austria the

only people included were under the obligatory

health insuranceschema. For this group, data

were available.

The participation rate varies considerablywith

age and sex (see Figure 7) and dependson the eco-
I

nomic situation, the retirement laws and educational

systemof a country. In Austria most of the workers

can retire by the age of 60 (for men) and 55 (for

women) .
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Figure 7. Participationrates by age and sex
(Austria 1975).

This is reflected in the participation rates. The

gap betweenmen and women widens with age--underthe

age of 20 there is a very small differenece. For both

sexesparticipation rate increasesduring the next five

year period becauseof the output of grammar schools.

In the age group over 25, male rates increasebecause

many male studentsare leaving the universities, while

female rates decreasedue to marriage and childbirth.

The decreasingrates for people older than 40 seem to be

brought on by invalidity and early retirement. This

part of the curve is especiallysensitive to changesin

social security acts and occupationalhealth conditions

of workers.

-

RSIL, the rates of sick leave per capita by sex and

age show a very surprising behavior. Contrary to the

prejudice which is commonly sharedby Austrians, sick-

leave rates for women seem to be lower than those for
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men for every age group (see Table 1). However, a

more detailed analysis shows that this difference

can be explainedpartly by the different social com-

position of employed men and women and the differ-

ent sick-leave rates correspondingto them. 'Sample

Austrian data of 1971 [3, p. 243] indicate the fol-

lowing rates of sick leave in relation to the number

of employed personsrespectively (see Table 2). A

majority of employed personsin Austria is included

in this data.

Table 2. Sick leave per capita and number of employed persons
(Austria 1971).

blue
collar

white
collar

male

female

1. 04/ 917.023 0.54/395.977 0.89/1,313.000

0.90/ 408.366 0.71/378.515 0.82/ 858.881

0.99/1,397.389 0.62/774.492 0.89/2,171.881

For blue collar workers, the sick leave rates for

men are higher than for women; for white collar

workers it is vice versa. On the other hand, the

percentageof white collar workers with a relatively

lower rate of sick leave is much higher for women

than for men. The summary lines show a higher vari-

ance with respectto social composition than with

respectto sex.

The secondastonishingfinding can be seen in the

variation of sick leave with age. The highest sick

leave rates do not occur in older age groups but

in the youngest. The rates decreaseup to the age

of 40. Later on the rates fluctuate and decrease

once again for people older than 60. If they are not

retired they show less temporary disabilities than

younger people.
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DRSIL, the averageduration of sick leave in days,

strongly increaseswith age while there is not so

much difference between the length of absenceof

men and women (see Table 1). In contrast to the

rates of sick leave, the length of sick leave reaches

tts +owest values at the lowest age (see ｆ ｩ ｧ ｵ ｾ ･ 8).

Age15- 20- 25- 35-30-40- 45- 50- 55- 60- 65- 70- 75-

ｾ

-
---

ｾ

- - male --- ---
---- female -------- -

ｾ

ｾ. 1"'---- ==---.

-' .. ..

30

20

10

Number 80
of

Days 70

60

50

40

Figure 8. Average duration of sick leave by sex and age
(Austria 1975) in days.

RHOS, the rate of hospitalizationper sick leave

is not available in Austria by age groups. An

averagerate, therefore, is assumed. Once again

women are found to be less often in the hospital

if they are on sick leave than men (see Table 1).

DRHOS, the averagelength of a hospital stay, could

also not be differentiatedby age. Women spend about

18% less time in the hospital than men (see Table 1).
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d. Populationdata, POP, must be fed into the input file

by sex and age (five-year groups) in five-year intervals.*

It is the last variable in the input file to enable an

easy expansion. For each point in time, the male popu-

lation by age should be given first, then the female

oper

In adqitiop to tqe ､ ｾ ｴ ｡ in the input file, Table 1 shows the

loss of production by sef and age qS an ｯ ｵ ｴ ｰ ｾ ｴ variapfe, Once

again one can see that the percentageof lost working days is

higher for men for aft ages than for ｷ ｰ ｾ ･ ｾ ｔ

4.2 Output

The output of SILMOD is divided into two parts. The first

part gives detailed information on:

total number of employees

casesand days of sick leave, and

casesand days of hospital stays (see Table 3).

Each of the variables is divided by sex and age. The last

two rows indicate sums or averagesof rates for male, and female,

or their respectivetotals.

The secondpart of output indicates the cost factors, re-

sourcesneeded, and averagedurations of hospital stay and sick

leave (see Table 4).

The two parts of output will be producedby SILMOD for each

year for which demographic forecastsare available.

*For the Austrian population forecast we thank Dr. F. Willekens

of IIASA's Human Settlementsand ServicesArea, who was very

helpful and cooperative.



-20-

0. 0, ｾ ｾ ｾ ｾ ｾ ｮ Ｐ Ｐ Ｎ ｃ ｃ ｾ ｃ ｾ
.-....-----.--- ..... 0 t ..--- .. _-- -. 121.•----------- '" , ｾｾＬ ｾ (i D Ｌｾ .' ｾＩｾＬ e. ｾ ｾ

ｾＮ ｾＮ ｾＮＰｾＰｾｃ ｾＮ･ｾｾｾｾ
, ｬｨｾＹａｬＮ ＱＳｾｾｔＳＮ ｾＮＵｾＹｑｾ ｾｾｑ･ｾＱａ

. . .. -- -- ..-. 1n5'; 1II • 1sa 17 7..-. ..--"-' (1." 1'1 ｬｾ 1 fj • () ｾ ＿ q 7b
ＲｾｕｱＲＳＮ ｬ＿ｨｾｾ｢Ｎ ｾＮｒｾＴｾＷ ｾＮＵｾ＿ＷＴ
ｬｱＲｾｬｱＬ ＱｾｱＷＲ｡Ｌ ｍＮＷＲｾＱＱ 0,42076

. "-'"'''' ｬ ｾ ［ Ｍ ｾ ｾ ｨ ｆ Ｇ ｱ ｂ Ｇ Ｕ ｕ ｾ Ｎ Ｈ Ａ ｬ ｾ ｾ Ｑ Ｗ Ｓ Ｗ ｦ ｾ Ｌ Ｇ ｊ Ｒ ｲ Ｚ Ｌ Ｗ Ｓ
ｬ ｮ Ｗ ＿ ｨ ｾ Ｌ ｂ ｾ Ｗ Ｘ Ｑ Ｎ ｾ ｾ ｾ ｾ ｡ ｂ ｱ ｾ Ｌ Ｓ Ｘ ｾ ｱ ｾ
ｾ ｱ Ｙ ＿ Ｑ Ｑ ｾ ｱ ｾ Ｗ Ｘ ｾ Ｎ ｾ Ｌ ｾ ｂ Ｗ ｾ Ｙ ｾ Ｈ Ｓ Ｖ Ｑ ｾ Ｑ

------- Ｍ Ｍ Ｎ ｾ 1 ｾＱＳｾＸＬ ----- un 131.__._.. Ｌ ｾ ｯ 6lH>:15 0 .. 375tl(,
6 1462, 501q1. 0,5UL36 0,28549
Ｓ Ｒ Ｘ Ｑ ｾ Ｌ 119'4, ｾ Ｎ ｴ Ｙ Ｑ Ｑ Ｘ ｾ ｆ ｾ Ｗ Ｓ ｾ Ｗ

Ｎ Ｍ Ｎ Ｍ Ｍ ｟ Ｎ ｾ Ｎ Hb61, · ｾｱＵＰＬＮ "._._.,,__. 0.W:j:.;q'. ｂ Ｎ ｛ ｾ ｾ Ｏ ｬ ｾ Ｗ

:3 l liS. ｦ ＿ ｾ Ｇ Li ｾ 0 , 02 IJ 3(, Ｈｾ ..,rl!' C) 9.,
1119, 901. ｾ Ｎ ｾ ｬ ｕ Ｙ ｾ ｾ ｲ Ｐ Ｐ ｇ Ｒ ｒ

- . ,
.--.._-- _ ------ 0.•. _ .._ _ r1 to. f' • VI [i ｾ ｾ Ｑ n __.. 0" (.Hi r1 ［ｾＧＺＢ

145 9'3 1S • 97 9(, 7(, • 11 e {! 1 I 7[} ｾＱＱｬ ｪｾ f: (, :-; ｾＩ

ＲＴＳ｡｢ｾＱＮ 0.32430

0 .. il

.5'!" 4

, rILl \ I,
t .., .• 1 I)

2 (A ... 2 'I
?'.3-2')
.ｾＺｾｾｖｉ

;; ｾｾ ..Yl
'1 ｛ｾＭ ＡｬＯｾ

'I '1 •• II C)

'; ?1 ... '.1 iI
"jl:j •. '';C)

i, (.1, I ｾ II
ＱＩｾＢＬＨＬＹ

ＱＨｾｩ .. 7/J

7 '1" 7 ()
;\ (.1 •• fj II

SI"'l
i \)i' i\ \,..

rlJPI.IL AT 1otJ---.. -'-'

ＲＵＶＲｾｾＮ 2ijQ2A2.
3 ) 1ｾＩ ＹｾＬ • 2 9 7?3 1•.
Ｓ Ｒ ｂ ｾ Ｑ Ｓ Ｎ 3141Q\.
ｾ ｱ Ｓ ｾ ｬ ｪ ｾ Ｒ ｐ ｾ ｱ ｱ ｾ Ｎ

＿ ｾ Ｉ ｾ ｜ Ａ Ｎ ＾ ａ ｈ Ｎ ｦ Ｑ Ｕ Ｚ ｾ 1B J •
＿ｾｱＷａＷＮ ＿ＵＱｾｾＳＮ

?b511Q. ?hn7 15 •
"} ＺＮＮＮｾ ｾ !_"_u h...... S I Ｇｾ - f r:,. - " f' Ｎ ｾ I. ｾ ｾ ) -, •

ＲＰｒｱＱＲｾ ｾｾＷＷｓ＿Ｌ

21 7?h1, ＿ Ｕ ｾ ｓ Ｓ Ｑ Ｎ
Ｑ ｾ Ｕ ｾ ｾ ｾ ｾ ｾ Ｑ ｾ ｢ Ｑ ｾ Ｌ
Ｑ Ｒ ｾ Ｔ Ｗ ｓ Ｎ ｜ Ｗ ｓ ｈ ｾ Ｐ Ｎ

1 ＷＧｇｾ｜ｾ ＿ｾＡｬｨＹＮ
162 19 ;1 '. 2 ｟ｈｾ c'?3 '3 •
ＱＲｱｾｱｾＮ ｾＰｴＢｨＳＬ

7 , ｾ｜ q ｦｾＮ • 1II ｾ S3 3 •
ＮＵＱＨｾｾｾ｡ •.. 1?3c)81.

:5 '; II 3 17 ＨＮｾ • Ｚｾ 9 7672I •
, S1 '·ji"i \ •

------ ...... -loJORKf.RS.---- ..-----. Pf.RTIZIPATION

(

b

RAlE<
,
I

Slct\ .. ｴＮｾａｖｅＭｄＢｙｓ
.......ｾ ." ." _ -------------- -..----- ----.--.--- -..-----00:-----0 .- _._------_.__• __••_._-------_••••

Ａ ｾ ｲ ｃ ｾ Ｇ Ｍ ｉ Ｎ ｛ Ｏ ｉ ｜ Ｇ Ｚ ﾷ ｾ ［ CASES

1 ｲＩＮｾ 1 () .
.::> ;;" ... ? 4

i-) ｾＩ .- ｲｾ ')
'; (,) ＼ｾ 'I
:2, t,.,:) q

.] ＬＺｾ ... Q II

·15,·lIC)

ｾ Ｌ •.),.. lj')

1,'..1- £;. (I

I)'-i-C,'J
I :", ., ., II

r,-19
:-j 1.11'1

I

'(PT/'L

;, L" ｾＬ o"irt\·......_.1 ? 76.92•......_..__.?!l 7 fJ802.., ＮＱＱＱＶｂＳＯｾ .l..____ ._. ... ｾＮ

20 0019. 12Q7Q7. ?5qtSS9, ｊ Ｖ Ｒ Ｒ ｾ Ｖ Ｗ Ｎ . I
Ｒｾ｡ｑＱＷＮ 9k234. ＿ ｢ ｱ ｱ ｾ Ｙ Ｖ Ｎ Ｑ Ｓ Ｒ ｨ Ｑ Ｖ ｾ Ｎ i
1 ｦｾ 75b a.•.. - f: ｾ･ＮｦｾＡＱ .---- ＿Ｇｾ J ｣ｾ 92Y1,.-12(,:s 4"'"'-.--._.. ｾ｟｟ --_. ,1

ＱｾＵｱＷｾｾ ＷＱＶｱｾＮ ＿ＳｾｾＵ｡＿ ＱＱＵｾ＿ｵｱＴ
ＱｾＱＰｉｇｾ h?b3R, ＿ Ｕ ｾ Ｕ ｾ Ｗ Ｗ Ｌ lllaqS0•
I ［Ｎｾ 1 ｾ｜ fl ｾ • (, P..5 1.5 ....... ?5 !I :j 8 (I 3 •__139 ｾ 13 ｾ It • . . ._. __ [.
lr13 q 2. Ｖ ｾ ｓ ｾ ｢ Ｎ ＿ Ｓ ｾ Ｒ Ｑ Ｑ Ｘ Ｎ 16364a3. . I

ｾｾ q ｲｾ HI • YH [I <] , I (. q li 83 ｾ , ＱＱＯｾ 5 9 1ｾＩ •
. ｾ 5 !l () s.i. __ 1!Hl h6. ·----.----11>.3 ('. 273,._ 54 "16 b ｾＮ __. , ._ __. !

fI IH' Ｎ ｾ , ;? 37(,1, 2H8 Ｘｾ［ 3 , III (, 255. "
\26A. &06. Ｖ ｾ Ｖ Ｓ Ｙ Ｎ Ｓ ｾ Ｙ ｾ Ｖ ｾ

?,?;!. . ＱｾｦｲＮ -.178')1 _ 12<)19._.. _.. .._ _.__.__ _.. _. !
I VI !.\ II I ｾＡ • l' 31t'!i c"'! • ;:: 3 ｾｊ 9 ti B v}lJ, 1:HH1(;n1(, • i-

?1C) il I12. Ｓ Ｖ Ｑ ｾ ｬ ｬ ｮ ＿ ｲ Ｌ Ｎ I
.... ---'-'- .. ------.....---------.--..- .----.--..-- .... -...--.---- .. ------- .. - -.----------.- I

fHl ｾ P 11 .\ t. STAY ｾＮＩ H0 SPIT h \.., 0/\ YS

1 'i·, t (/

;... : - ｾＮ 'J

.ＬｾＺＮｾｾｾＧｉ
", I I'''' ｾ Ｚ ()

·1 ;', - L! 'i
II ｾ ｩ .. q )
,-; " ." ｾＮｬ 11
'; ｾ ｬ ", ｾ Ｍ ｪ I)

(,i'··!.,;,
,. ｾＧＢ b ')
f (:1" '/LJ
/:';,·1')

:,IJII
1 U ｉｾ｜ l

? I sq ｾｩ ..
ｩＧｾ ..ＺＨｊ＾ｾｾＧｴ ..

(' 1 Ｚｾ (, Ｌｾ｜ •
! 'f ｾｾ 1/1.

\ f, II fJ [,j ft

1 Ｚｾ ｾ t1 1 •
13:5 GI! "

1 i:J ｾｬ q '; •

hi <) !. '.
ｾ ＨＬｾ［ t; •

II (, 11 '.

I. 7, n ..
3/1 ..

1!I'.Jf.dl ..

. 11 Hl'J,.
1 1 '1 '.; II •

tHl 117 "

i'l (I ｴ ｾ ,

h (, ＺＬｾ 3 ..
S 7 ｾ｜ '.l ..

(. 31 ｾｬ ..
7111 P, •

ＺｓＧｬＨＬｾｪＮ

HHq.
21 H.

lj':' •

1 ｾＮｬ ..

71i!Sti.

ｱ ｡ Ｒ ｾ ｱ Ｖ Ｎ Ｎ ｬ ｱ Ｗ ｾ Ｖ ａ Ｎ ｟

II 3t
'
2r·n , r! (' !'} n:n ,

4 :-'. iI (, 'I \ .. , ｾＩ \ (J 'Hl ,
［ｾ ｾ［ Il ')f: II ｾ ｾ ｩｾ ｾｩ r, 2 '1 •
Ｓ＿ｾａ｡ＳＮ ｬｉｍｾＲｑ｟

ＲＸｾＶｾｒＬ ｱｾｱ｜｡Ｌ

ＲＷｾ＿ＵｾＮ ｬｍＶａｾｒＮ

2t720n. Ｑ Ｒ ｾ ｾ Ｒ Ｗ Ｎ

ｬ ＿ ｢ ｾ ｾ ｱ Ｌ ｾ ｴ Ｕ ｨ ｱ Ｎ

5 II/U '" .. 161313 "
'1 II ｾ Ｎｾ ｾｾ 6 " ｾ •
? h :i Ｚｾ 1 q:s -f •

()!) [Il , 2 ｾ＿ •
ｾｱｾｾＷｾｾＬ ｬＧｾＧｬＱＳｱ･

'J 1(,? [li) ., •

ＧｬＧ､ｽＧｾ C 3: OUPTPl)'J' Pl\H.'1' ],



...
'> N-
'-t ｾ ..
::> .!)
ｬ ｾ "'1
ｾ I I

c'
D
lJ)
x:
":f.
0:
<'
CL

i

I
I
I
,i

i

I
i
i

I
-21-

C,

';.:. 11"'1
.-: G!
:) to
C1 .....
ｾｴｊ

['":.
Cl,-
U
a
c N

>- 8
ｾ p:;
t- GJ r.:C
II) s Piｾ Ｎ

e ｾ

r.t.. m [-I
II) ｛ ｾ ｾ Ｎ Ｚ ＾

VJ ... 0 .. ,..- 1:4
C\ <;1' :t: ...rJ ＢＢｾ [-I
LJ to ..-4 c(I rJ
n:: rc Ｚ ［ Ｎ ｾ t- O

(U 0 1\,1
h... .... cs:. •a I- Ｚ Ｇ ｾ Ｍ ｩ (f'

""<l t.'. -'r.::: 0: (,1 OJ
1<.' ::J ltl r-I

!r. ti:J 0 .. .0
t- ::,: <Sl roo· :J (l) 8-..

1:-

ｾ Ｉ .
.. ｾ

!III
:-- I

!
..u " .t- ｾ Ｎ

'0' r.. ....-

I1-- ,-, -I:: ."":'Il

1- l'·, .....
.'. u :;. -' rtJ
0;- :-J • U; en;

D ::1 .s:, l'(j
ll. .• Cj

i
Ｍｾ ...... 0-......

ｪｾ
_.J .ij n
ＨＡｾ fJ] I ,.....
--t. ! l-
I- ll.. I ｾ C1' ..0(1 X ::I- _04

>- ｾ t()
d

ｾ

ec:. a .f.)..:(
ｾ ｬ 1

::>.: .-)

1::)
(I)

0- ,,I ,J ,J ;1 .) ,I I.
i-:

Ｌｾ J J I,.



-22-

5. Conclusion

This paper has describeda simple simulation model for the

analysisof sick .. leaves. In this model sick leaves are assumed

dependenton the demographic (sex/age) structureand on labor

participationrates. By 'adding standards,the model supplies

the user ｾ ｩ ｾ ｨ ｰ ｵ ｴ ｰ ｵ ｾ Ｍ ｴ ｩ ｧ ｵ ｦ ･ ｳ ,on the resourqesｮ ･ ･ ｱ ｾ ｱ Ｌ ｾ ｮ ､ ｬ Ｎ ｰ ｾ

｣ ｯ ｮ ｳ ｵ ｾ ･ ､ ｔ Econpmic ｬ ｯ ｾ ｳ ･ ｾ Ｌ ｭ ｡ ｰ ｰ Ｖ ｾ ｾ ｲ ｡ ｮ ､ numper Pt ｾ ｰ ｳ ｰ ｩ ｴ ｡ ｬ ｢ ･ ｱ ｾ
J ' • \, !. '!.' . ':;;'

ｲ ･ ｾ ､ ･ ､ afe ｦ ｯ ｭ ｲ ｵ ｴ ･ ｾ Ｎ

The application of the model to Austrian data shows in-

teresting ･ ｭ ｰ ｩ ｾ ｩ ｣ ｾ ｬ facts on the ､ ｩ ｳ ｴ ｲ ｩ ｢ ｵ ｾ ｩ ｾ ｾ of ftck ｬ ･ ｾ ｶ ･ ｰ ｾ
I > • I. .I.' ..' ' ｾ ,l

sex and age. It is planned to apply ｾ ｰ ･ 'model to othe+ ｣ ｯ ｾ ｾ ｴ ｲ ｴ ･ ｾ Ｎ
; , . \, : I ｾＮ ｾ , .

The necessityof structuring the'sickleavedata in a normative

way will allow for more adequatecomparisonsbetweencountries.
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