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INTRODUCTION

Pla#ning for personal health services involves four steps, closely re-
latéd but"c;nceptually different: the elaboration of the plan, its acceptance
by those affected, its implementation, and its evaluation. These four steps,
united in dicyclical time sequence, are.differently emphasized, depending on

the social,;pdlitical and economic environment in which the planning takes

plafe. In environments unfamiliar with or unreceptive to the concept of plan-

ning, discussions among planners tend to focus on acceptance and implementa-

tion, while in environments with a clear commitment to planning, the focus is

primarily on the elaboration of the plan and its evaluation. Differences in

the importance accorded to each of the four steps motivate much of the lively
; ; : .

by

discussion on the purpose and value of planning.

This chapter reviews the methods used in the first step, the elabora-
| : -
tion of the plan. It deals with planning for adequate and appropriate distri-

bution of Bealth resources. The methods described have been developed in a

i !

vafiety of situations that differ in time, location and territory;

1. METHODS BASED ON MORBIDITY

Although the level ard structure of morbidity are believed to be im-

po#tant deﬁerminants of health resources utilization, planning of health ser-

i

vices has not often been based upon morbidity data.

Th? sequential steps to be followed:in planning health services in re-

lation to morbidity are two: first, to survey the extent and character of so-
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called "need" for medical care as determined by the morbidity of the chosen

population;ithis morbidity can be either "perceived" by the individual or "de-
; ! 1 ! ’
fined" by:tﬁe health professional; second, to translate this "need" defined by

morbidity into health resources.

The use of data from morbidity surveys of general populations for plan-
ning purposes has been described elsewhere.2 The conversion of morbidity data
into measurement of health resources needed usually has relied on subjective

judgment - "expert professional opinion."

Se@eral investigators in different countries - Lee and Jones,% Falk et

élfa in thé United States: Kalimo and Sievers5 in Finland, Forsyth and Logan,6

and Barr7 in the United Kingdom among others - have surveyed morbidity pat-
terns in either general populations or specific ones, e.g., hospital popula-

tions, andéhave calculated needed health resources to cope with the morbidity

reported. ;
i

? C ‘
?1 Among the most detailed studies is that reported by Popov: from the

Soviet Un'ion.8 This study involved several cities and rural districts in

i

which "experts" on delivery of medical care considered that demand for personal
health services was met, e.g., there were no-waiting lists for hospitalization.
The extent of satisfied demand was indicated by the amount of utilization of

the person?l health resources. For the survey every member of the community

Fl

was provid%d with a card, on which all;utilization of medical and hospital

facilitiesﬂwas recorded for an undetermined period of time. Following this
L] '

utilizatioﬁ survey, a health examination survey was carried out by medical

specialists on the whole population. The return rate for this survey, accord-
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Among the limitations commonly attributed to this method of estimating
potential demand for health services, based on measures of ''meed" determined
i

by morbidity surveys and defined by "expert standards,” are the following.

N
| G s

First it uses as the basis for planning, the highly subjective concept
I

of "need," instead of the more objective one of "demand." The fact that need /

exists does not imply that it will be expressed as demand for services. A/°

3""‘ o Ule U)’VU;FJ&: (A

' Second adequate morbidity data are scarce.g’10

In a recent review

of morbidity statistics sald to be available in ninety-eight countries, A.
i

Smith comments that "administration and planning of services in most countries
lack this kind of bases [morbidity and utilization statistics] to an extremely

serious extent nll: The present reality is that "health administrators faced :7\$“4

at first with the virtual necessity of doing without an adequate numerical AML

Ve ?

basis for their decisions have now come to feel that they can dispense with

statistical;information. The results of this may be seen in many countries

the available services bear very little relation to the health
I|12

today where

needs of the communities they are supposed to serve. The main reason for,

this scarcity is the high cost of obtaining reliable morbidity information.
This cost, Fowever, should be weighed against the benefits obtained from the
data. The increasing pressure for morbidity and utilization data'is the re-
sult of their demonstrated value, not only for planning health services but

1
also for epidemiologic surveillance and for studies of the effects of medical

I
and,social;iintervention.13
il )

i
Third, this method requires a consensus of medical opinion on how best
i .

to care fof each condition. This consensus is difficult, if not impossible,
)
|



oo
e

i
1
|

[
-
i

|

to reach in some cultural environments.14’15’16

!

II. METHODS BASED ON MORTALITY
| !
Inftheir calculation of required health resources, some authors have

preferred €° plan on the basis of mortality data rather than morbidity
17,18 |

data. The reasons givenifor this preference are: first, mortality sta-

tistics are more reliable than morbidity statistics; second, mortality data
are available annually for most localities, whereas morbidity data are not
similarly obtainable' and third, when they are available, translation into

health resOurces required to meet ”need" and/or "demand" involves the difficult
process of ! establishing criteria for services. :z:;
_ Ao
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i
The assumption made in 411 planning based upon mortality data is that

there is a constant ratio of héalth resources utilization to mortality. How-

ever, technological demographic, and socio-economic changes, among others,

condition changes in utilization as well as changes in mortality, and hence
i

the validity of the hospital bed utilization/mortality ratio may be questioned.

IIXI. METHODS BASED ON UTILIZATION

In this approach, the present use of personal health resources 1is

taken as q reliable indicator of future use, and the objectively quantifiable
‘I
concept of "demand" is preferred to the subjective notion of "need."

q
|
li

Within this approach two concepts, closely related to each other, have

to be coneidered. The first is, "adequacy of resources,' i.e., the avail~
ability of sufficient facilities to meet the demand for them. The second 1is

"distribuﬁion and coordination of resourcesg" i.e., the geographical and
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functional ?elationships between resources and population.

a. Methods Based on Demand

AmdPg the methods designed to calculate the health resources required
[

to meet future demands, the most frequently used has been extrapolation of the
J H
present ra%io of health resources to population (conditioned by current demand)

to the future projection of the population.19’20’21 This method takes into

account only increased demand due to- demographic growth. It assumes that the

work loadsdcarried in the past are the best and most objective guide to the

requirements of the future.22
j

"overuse" and include underuse,' according to "expert" judgment. The main

& Cometimes this demand is "corrected" to exclude

reservation however, to this correction is that definitions of 'overuse' or
underuse“"are matters of opinion and depend on the criteria selected; they

max reflec% value judgments regarding the purposes to which the health re-
source should be put.

23

Bailey introduced the concept of the "critical number of beds,”

which has ?een widely used in"England.zl+ This is the number of beds that will
L .

just keep ﬁace with current demand. It is calculated by noting the change in
f : ' :
the length of the waiting list for hospital admissions over a given period of

time, and adding this change to the.satisfied demand, that is, the patients

actually aémitted to the hospital during the same period. The method is 1il- |

lustrated in Table 1.25
\i : .

1’ ’ ;' i ;

To determine the desired occupancy rate (total available hospital

24

beds/total occupied hospital beds), Bailey23 and McPhee” divide hospital
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TABLE 1

Hypothetical annual utilization experience for

© a_general hospital by a population of 10,000.

365 days -

Time Satisfied Discharges} Total Desired Average| Bed
Period | Demand Demand Change Length | Patient
(Actual for in the of Days
Admissions) Hospitalization | Waiting Stay
| (Actual List to in
; Admissions + Meet All Days
; ! { waiting List) Unsatisfied
b H : : Demand
(D (2) (3) W=(H- | G [(6)=(5)x(2)
ii
I
i
1,070 1,047 1,094 +24 16.3 17,066
I
I
é
Critical number of hospital beds per a population of 10,000 is
| .
calculated from the formula:
| |
[2]} cC=DxS
where
¢ is the critical number of hospital beds,
D Eiis the daily demand for hospitélization,
I
S Nis the average length of stay in the hospital
!
I
e.g., C = Dix S = 1,094 total annual hospital admissions « 16.3 days  47.2 beds
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| |
admissions Fnto elective and non-elective (emergencies) . They observed that
' b : . ;
wr h .
elective admissions tend to follow a normal distribution. They defined the

occupancy rﬁte by choosing a desired turnover interval, i.e., the average
number of days a bed lies vacant between successive hospital admissions. They
consider non—elective admissions to follow a Poisson distribution and accord-

ingly they chose the occupancy rate from prepared tables on "variation of Beds

Required Bésed on a Poisson Distribution."26'

Recently, Drosness et al. published one of the first studies in the

!
United States on variations in daily hospital bed census in an entire munici-
pality (Santa Clara County, California) They concluded that for all hos-

pital bed units studied (medical, surgical, obstetrical, and pediatric) a

normal distribution gives a more accurate description of variation in daily

it
i

census than does a Poisson.

Pl?nning based on these methods of extrapolating into the future past
I : :
and present demand can be criticized because it is not only maintaining the
1
"status quo" but also is magnifying the size of its defects. Another short-

coming of such methods is that they usually do not take account of shifts in

demand related to soclo~economic changes in the population or to scientific

|

and technologic developments in medicine.
I )
i

[ . ,
Aéfurtherireservation about the use of these methods has been created
by Roemer!s54 and Newe11'352 findings that supply appears to promote demand,
]
although R.osenthal55 and Sigmond56‘questioned these findings. This divergence
! '

of opinion seems to indicate that there is as yet no clear understanding of

the effect that supply has upon demand for hospital beds.




b. Comparative Methods
\!

The comparative methods is similar. It takes the ratios of resources to

population %Fom an area or reglon where healtd resources are considered adequate
to satisfy d}mand, and applies these ratios te another population.28 This
methed suffe&s from the same defects as the ptevious one, as well as two others;
there are few areas or regions that are truly .comparable, and even fewer where
the demands, to say nothing of the needs, of the population are satisfied.

c. Methods based on Analysis of Demand

i :
A more sophisticated approach than simple extrapolation to the future

either of present demand or of ratios of resources to population is that based

’!
\

on analysis of ptesent demand. 51 fThis method represents, in fact, ‘market ana-
lysis of co%sumer use. Brooks, gtﬂgl.zgapredict future demand by multiple re-
gression anelysis of 117 variables, such as demographic data, mean 1ife ex—
pectancy, mgan effective buyiné 1nco;e, everagevlength of stay in hospital,
average ochpancy rate, ratio of physicians to population and others. Monthly
figures areécollected for each of these variatles for five years, and then
multiple reéression'techniques:are applied to:estabiish the relation between
the number ef patients in each hospital department and the 15 to 20 most im-
portant fac%ors. The number of patients expeéted per month in each department
can be predicted by estimating the value of the factors for that month. The
number of beds needed by departments or by the whole hospital is estimated by
multiplying the number of patients per month by the average length of stay and

dividing by;the average number of days in a month.
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Feldstein and German use two methods; first, extrapolation of present

supgly and demand and second, in relation to éstimafes of population growth,
analysis ofﬂselected socio-economic facéors that affect utilization.30 By pre-
dicting thegfuture level of these factors they derive estimates of future
héséital utilizati&n. '

|

i
i

I ‘
i }
L] i

Reinke and Baker have developed ainew analytical method, the multi-sort

tecﬁnique, %hat improves the ahalysis of the effects of multiple demographic

variables on utilization,al Multiple regression techniques can analyze effects
| . ,. .

4,

of demograpﬁic variables but interactions may be overlooked entirely or in-
. \ \
adequately‘hdentified. Analysis of variance has proved useful in handling in-

teractions, but uneven distribution of observations among cells creates ortho-

gonality problems. The multi-sort technique is an approximation procedure

I

that simpli@ies computations while maintaining the analysis of variance ap-

proach. Tﬁe procedure assigns to cells weights for all factors according to the

rules for évaluating main effects; thus, the assessment of interactions is

; }
approximate but not tedious.3

| |
Swedish workers base their estimates of required medical and hospital

I
il

reqpurces,%pon a demographic analysis of hospital utilization. Because of the

polarized‘gge distribution of the country they are particularly interested in

&

difference% in utilization by differentiage groups.32’33 Swedish health
planners.tﬂerefore use an index, the '"consumption unit'" which reflects dif-
ferences in utilization by different age groups rather than by the number of

persons, f:r estimating future demand.
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An exa”mple of this approach is preeented in the Goteborg plan.3l’ The

V

mean annual number of physician visits for each age group is related to the
T

mean annual %umber of physician visits for all age groups (231.6 visits per

100 persons), and thus the consumption unit is obtained, which is said to

measure the@proportional consumption per age group (Table 2, right hand

column) .

:, . :
i i

By multiplying the consumption unit for each age group by the number of

people in Goteborg in each age group in 1963 1970, 1975 and 1980, the total

number of consumption units for the region may be estimated.
. ;i . } i .
k|

;1

By taking into account differenceé in the consumption of medical and

hospital services by different age groups, the method gives more detailed es-

r

timates of future consumption than those estimates based on the growth of the

entire population.
|

IV. METHODS BASED ON DISTRIBUTION

The c%ncepts of distribdtion and coordination refer to the geographical

and functional relationships hetween resources and the population served. To

!
i

study thesejcharacteristics two methods}have been used: the "facilities-cen-

tered"35’365’37’39 and the "population—centered"38 approaches.

u

In the "facilities-centered" approach a group of facilities, usually
hospitals, is surveyed to define the population served by these hospitals.
This method involves collecting information about hospital discharges according

to patient}s places of residence for each of the hospitals serving the com~
| :

munity or Qegion being studied. For each hospital within the region, the pro-~
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, Annual number of Consumption Units per person in

the city of theborg,(l967).

Number of Visits per%
100 Persons (V) *

Number of
Consumption Units (C.U.)*%*

Age Group | per Person
0 - 15 % 125.0 0.540
6 -1 154.0 0.665
20 - 29 ; 196.9 0.850
30 - 39 2 236.0 1.019
w0 -4 274.9 1.187
50 - 59 311.1 1.343
60 - 66 | 345,2 1.491
67 and over 308.9 1.334
;
Mean Numbe%
231.6 ;

of Visits (iﬁ

)
»

*

k%

Data

C.U.,

1

ﬁaken from Natienal Insurance

For example: C.U. for Age Group 0 - 15 =

Board Study, 1963,

125.0
231.6

= 0.540.
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portion of ies total patients coming from each small area (e.g., county, commune,

municipality) can be calculatedéand the pércentage of the area's total popu-

lation that %his proportion represents can be estimated. By applying these

| : i
percentages for each hospital to the total population of each small area and

i i ! ‘
adding them,fthe population served by each hospital in the region may be esti-

| §

mated. By e%timating projected changes in the populations of these areas, one

can predict %uture hospital utilization and thus future requirements for the

4

whole region@ This ‘method suffers from the defect that it does not take into

account the influence of selective bias in choosing a hospital on the part of
i . ] i ._

]
residents in;the gsame small areas.

if f} :
| : ‘
Schneiderl’0 in the United States has described a conceptual model for
i ’ 3
evaluating the locational efficiency of health resources - physicians' offices

i
i

and hospita%s ~ using a "facilities-centered” approach in his analysis. The
. ! » ' : ;
locational efficiency measures the costs of operating a hospital which may be

1
attributed @o its location.

The "gopulation—centered? method 1s based on the analysis of the current
patterns ofjhospital utilization by é defined population. The initial step is
to define tge survey population as the gésidents of a particular geographical
area. The &attern of bed utilization for this specified population is then
determined.g This involves anaiyses of bed utilization data from hospitals both

ingide and gdjacent to the defined afeaf Thi; method measures current use of
i !

hospital be?s rather than demand foq_beds.

This ?ethod has been uséd more often for planning hospital beds than for
h : :

manpower planning. It has the advantagé of fostering the idea of community care

! : ‘
with the hdbpitals'as an essential but not the only component.

e e ws—
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Forsyth and Logan41 have used both "facilities-centered" and "popula-
tion-centered” methods in Barrow—in~Furness, in the North of England. A

|I
factor facilitacing the use of both approaches was Barrow's peninsular geo-

graphy and Lonsequent clear regional boundaries.
| i

Theistudy in the Soviet Union mentioned above, which was based on
estimates of morbidity and utilization,falso used both these methods. Engel
and.Godlandwused a ﬁodificatioh of both:approéches in their plan for region-
alization oF the healtb services of Swe?en.A%:43 A similar approach wes used
more recent}y in theborg.57 It was dec;ded to centralize the super-speciali-
ties, e.g;J}neurosurgery, in ene teéchiﬁg hospital, which would be the prin-
cipal medical center of a region. Using hospital utilization experiences of
different surveyed populations, as well as experts’' opinions, the authors
defined the desired ratio of super-specialist beds to population. By defining
the minimal desirabie size for the super-specialists units in regional hos-
pitals, thgy were able to define the oﬁ%imalfsize of a region. For example,
if the experts" defined the minimal size of a plastic surgery unit as 60 beds
and the suggested number of beds for plastic surgery patients per 100, 000

H 1
persons asﬂS.S, then the minimal size of a region that could generate enough

i :
patients t? support a plastic surgery unit would be (60 x 100,000) /5.5 € 1
million pefsons. |

With respect to geographic diséribution of regional centers and their
size, these authors gave primary 1mportance to the accessibility of the re-
gional hospital center for the population living in the region. The con-

straints cposen as the basis for selecéion were travel times and costs. No
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person with%n a region should have to travel more than four hours round trip

by car or public transport. The travel times for alternative locations of re-

gional centers were represented graphically on isochrone maps. (Isochrones

i ‘ i .
are lines j?ining points situated at si@ilar travelling times from a given

center.) If travel cost instead of time is used, isochrone maps also perform
: | L
the role of travel cost maps (isodapan maps), since travel cost is proportional

to travel time. The isochrone maps for each alternative location were placed
over the poﬁulation projection maps forieach;future year. The population

!
living within each travel time zone was then estimated. The location chosen

]

was, that whﬁch minimized aggregate travel times and costs.

V. METHODS BASED ON SYSTEM PERFORMANCE

1
d

1 ; co ‘
Aceprding to this method, planning of personal health services is

based upon analysis of the performance of the system. In this method the re-

!

qui}ed resources ate determined by the amount and type needed to achieve a
defined output, measured in terms of performance such as reduction or control

of ﬂeath, %isease, diéability, discemfoit, etc, Effectiveness is the rela-

tionship between input and output in the system performance method.

) § . , :
Unfortunately, little is known about the effectiveness of.different

health services systems. Most analytical studies of health services have
1 }

been conceﬁned with productivity, expressed in terms of efficiency, but not

with effec&iveness.

. p .
\E K
5§ [ i

The paucity of effectiveness studies is due to present limitations

in knowledge of methods to measure the different variables involved in the

M J

!
ﬂ
i
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output as well as in the input of the sfstem and their interrelationships.
I F

Except in a few instances, relationships between the system and its performance

\
I

are not known, even less is known about" methods of quantifying them. There is
no evidencel for example, that by providing X units of prenatal care one will

save Y children's lives.

| _
Theiabsence of objective measurement of the relationship between sys-
; A

tems and performance explains the use of subjective measurements, such as the

opinions of‘experts or the experiences of other areas or countries, as des-
crihed in the earlier sections dealing with olanning based upon morbidity and

Z 45 o .
mortality. | Actually, they may be regerdedvas variants of the system per-
i I
formance method. ;

An ‘example of this approachLis the method used by the Centro de

i

Estudios de Desarrollo (CENDES) and the Pan American Health Organization (PAHO)

in health planning,A6 In this method the main goal is to decrease mortality

by diseaseqcategories, subject to the constraint of cost. Although it would

be possibl% to take morbidityiinto account also, only mortality is considered
owing to the lack of data on the former. The first step in this method 1is

to establish a priority rating for eacw cause of death by disease category

W
based on the incidence of death i.e., the proportion of deaths due to each

disease category to total deaths. The relatlve importance of the disease
category is measured by an arbitrary score based on age at death and the de-
gree to which premature deaths caused by this disease could be prevented.
This preventability 1s defined either ;y experts opinions or epidemiological

studies.
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non—reducible morbidity and related non-reducible mortality, this

in the s0 called “minimum alternative," the

!

urces required arexcalculated by extrapolation of current demand

. in the maximum alternative," the future re-
l f K .
uired are defined by experts opinion of what resources should be
!i
care for this present and prospective demand reaardless of cost.

]

le morbidity and mortality, the resources needed are divided into

iand ' curative resources. 'The number of preventive resources re~

4
!

efined by experts opinion (vide supra) .of standards of prevention

ording to the "minimum alternative,” to keep morbidity sand thus
t the current ratios, or, according to the maximum alternative,
:

orbidity and mortality as much as possible, regardless Lof the cost.

number of curative resources required is based in both alterna-

e ratio of utilization to mortality, i. e., "a correlation between

¥
iz I‘

ty rate;for each reducible disease and the hospital and consultation

¥

‘.57 s L

rates for. the same . disease. ‘ '

E
o

i Im

i
United Stat

fines its

; \
The determi

Index, whic

category of

action cho<

the United States,lthe Division of Indian Health Serviées of the
es Public Health Services has developed a planning method that de-

47
b]ectives as quantifiable reduction of morbidity and mortality.

nation of health problem priorities is. based on a Health Problem

h takes'into account morbidity, mortality and utilization for each

i!

disease. The resources required are estimated by the, plan of

en, with choices based upon a cost—benefit analysis of the . different

alternativ%s. The difficulties in applying similar approaches in open health
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services systems, in contrast to the closed system of Indian Health Services,
w

have been discussed by Kissick.48 Several other studies have used a compar-

able approach for certain categories ofidiseases.l’g’50

| |
VI. METHODS BASED ON SYSTEM STRUCTURE é
%

These methods are based upon the knowledge of the internal relations

among the system s parts and therefore they require knowledge not[only of
' \i
its static aspects of the system, i.e., the counting of the system s parts and

the measuring of their productivity as the number of services per part, but
b

also of itSIdynamic aspects. They are based on the knowledge and understand-

z
ing of the referral and transferral system, which gives the dynamic relation—

ship among the system's parts. By considering these dynamics and knowing the

nopulation defined according to the desired demographic and/or epidemiological

interest, one can then speak of the probability (transitional probability)

that a case|will be in a particular flow from one part of the system to
i

! %

P }
| | .

Navarro and Parker58 have described a planning model based on these

another.

concepts. The model, based on the Markgvian processsg’60 is used to predict
resource requirements, to calculate change in these requirements in simulated
situations ;and to estimate the best alternative for reaching a desired goal
in the presEnce of a defined constraint. In Prediction and Simulation the
required résources are obtained from the multiplication of the vector repre-
senting th% utilization of health servi?es by the transitional probability

natrices representing the dynamics of the system. In the last application or

Goal Seeking the problem solved is to minimize "change' or “cost" subject to
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| :
reach the desired goal. This minimizing change or cost is the objective

function in:a mathematical quadratic program.61

Willi%ms 35’31,62 have used a Montecarlo technique to simulate present

: v
and future géituations in a hospital outpatient clinic to improve its

efficiency.ﬁ g
. [
:

12 :

The aévantage of these mathematical models in planning 1s that they
bt

e .

allow greater clarity and precision thaﬁ purely intuitive methods. Further,

the use of ﬁrobability models is essential to describe patterns of happen-
' 3 ; o 63:
ings that c?uld occur with their relative chances of occurrence. 3 This

allows the ﬁaximum of flexibility to the plammner to face the continuously
N |

changing he?lth services system. The validity of these models, of course,

. 1 ; '

depends on the validity of their implic#t assumptions.

i

e e o et g
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