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. 8) Scologica}ly spe akLng,‘DDT is an undesirable pesticide,
. T f. e ,howevet, the other two pestitides offened by MALAR are .

© - haee ¥ mote expensive.. A full treatment with malathion wouid
Wy . cogt about -3 times. as much as g full treatment with DDT’
. v e VA full treatment ‘with, propoxur would cost. 8% times as -
el if'- Utiucli- as that with DDT; Use the MALAR progrig to find

' ' -out Lf the use of alternative pesticidco affccts the:

ceo t'flexibility of; your control Rrogram given a limited
. budget : Descrlbe your results.__ Soe ooy
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gtuVLouaaoxnrgﬁhe'\éL we assumed thét your only problems g Lo
SeLmtlwere. tOQ,LQ{ Luidﬁmla and sLay within” thesbudget. ~ We made the R
Cooh e L asgump Ions'thh yo'¥t mong \suppr was steadxr that you ,chuld get. . .0 .
3"53.-.'g.ﬁf thv'dru;a wou wvanteds. Y “Pour had” suf?icient staff 'to carry out S -Ew'

32;;: S T the ora L\dLLuq progr ramy nany others. In.thig set of exercises,' _?} o
W are g 1n5 to add auot &imension of reality to your problEm~ - : iy

'iivrlf -Ef,.f? 1) 'Suppoqe LhaL you Were.ﬁiruuting a: ten—year malaria o e _5'; " .

LI bt O ey adicntinn progrgm Yothﬁye $500,000 to- spend . N
ST s duang the. first ‘five years,  and are supposed “to. have R P
Vo {.-W"-j'. OP ,000 fur the next five years. - However during ST T M
o ﬁg-"'tht sixth aad \séventh years, there is a.severe ¢co~ L Lo
= v T nowmdt depressfon and all’your funds are cut of f.: R e e AL
et - You can do nothing a-all during thoSe ‘two years B .
R andl your Funds for the nexffhrlee” years aye feduted .- i R
T 0 06300,000.7  Use MALAR  anditry to eradicaté the . -;7 Ty T
e epLdemlC in Len'ycarb under- tHbse ccnditions. i.-.k - 7 P ;lfr.v‘” e

Py

E L e ﬁescrih» vour rcsults.-:w. s , e e T e I Ly
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2) *Nou hdve 9500 000 to use for malaria-eradica-ion over a

.a'fivgryaar period.  Just’ before - your- third year: into the:

- plany the United: Natiéns ‘bhans the pesticlde DDT,’ “and

- 'puts’ a freeze 6n Tts use pending the results of A’ t
year !bt'udy“ This megns that. during. the: third and fourth

y'ars'@f your program, - you .cannot’ uge DDT as a peSticidg,

.drid ‘are .ungble.to order alternatiVe pesticide and equipf7'

0 ment due to time considerations. At thé‘end of "that
pertod the ban.is 1ifted. to- th@ extent that, DDT can be -
uged - ‘in emergency health programs.,, Thus‘ during the
«fifth yearZ you ‘can use ‘the pestlcgde .DDT once agaiﬁ.

- Use MALAR and try to eradicate the epidemic in five .
vedrs under theqe chditions.; Describq your results.~;

. »
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.- Make _two ‘graphs. to dapict the siiuaqun;overfthe_fivafyea:
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You are.directing an eradicaﬁion program
of $600,000 for- five years. ' After .three
‘hreaks, out ‘and it hgcomes impossible for’
‘any: curative or preventfve. drugs - for.one
At the. bgginning of the fifth year, your
“résumed..Use MALAR and tty to .eradicate’

winh a budget
yesrs, a war.
‘you to.get - |
whole year.
gupply is. =~
the epidemic =

in-five years under‘these conditipns. . Describe your.

hwp sults.
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aA partial list‘of the pubLications in 13 continuing series of

. curriculum material published. by DEC ﬁ r. use with Engystems

and RSTS are listed below. - Ple ase inquire direotly for prices
en classroom quantitieﬁ -;:f
Addxtlonal publibations\may be obtained frqm
o ] v ..) '
. Software Dlstribution Center :
. Digital Equipment’ COrporatmon
Maynard, Massachusetts 01754

. o
e L. (/
L [

| 'popul'i;tioné-' Self-teachingr BASIC Workbook
BASIC Matrix Operations ',)// o
Computer-Augmented Calculus TOpics
s L E
Problems For«Computer Mathematics R
AdyanCed ProblemsfFor Computer Mathematiés

L,
.

a“‘BASIC Appiicatlon frograms -
oA Mathematics I - .

;. Mathematics. ;; .
‘;1': - S'cf nce.
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‘Student Workbook .. ™
¢Teacher‘s Guide_ %'7“ '
'Resource” Handb ik -
Program Paper Tapg
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+ Malaria and-its’ eradication

IR

l-‘lr

Grade Level. i o10=127
: _'4' B R .
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Qggputar Prgg;ggg
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A computer-program which allbws‘the\user to _
- attempt to- control a malaria epidemic provides;%'
-.a ‘context ‘within which to. study- the biological
ec°nomic, ‘gocial, political and. ecological‘
aspects of’a classic'wOrld health problem.

FOR T}IOS& vsﬂva s&qm coup Em - START. mm P‘APER TAPE T MIDDLE‘ .

AFTER ‘THE' SECOND LEADER.., PROERAM SHODLD START AT 400 IF PROPERLY- Y
+ LOADED, + YOU.WIEL: BE-MISSING rmm POPULA.'I'I‘ON mm AIPD muwm; s
casz' mrm snoma oﬂﬂm C IS *

Q)




" 11.. DESCRIPTION OF THE UNIT i ' /

o

RN S &
L
e ,
»

5 ’This unit fOcuses. on malar:l,a eradication ae a’ clapaic example of a ;
world health problem:- Although ‘the materials in the unit congider t:f\e~ ‘
bioldgical and’ medical aapect:s of the. ‘problem, they by no means stop - . .

~ there. - The ptoblem is put - ‘into economic, social, political, and eco-- = - ': o
Jogical po):apectives, an.d Ada ,,t:.xg{t ) eavRTEtudy GETE" T Y '_ e igd

J.

health problam which involves a mu tipiic:h:?y of concema for its solution., -

" of the computer program, details a plan for use of the unit, and uggests
several ebntexts.in which it might: be intioduced. ' The STUDENT MANUAL o
provideds’a clear description of ‘the computer- program,: and gives exploratfion T
exercises for use with the’ computer program. -These: exercises guide the .

. student*in exploring cost; effectiveness, and strategy with respect to a

. .malaria eradication program. " In addition; the STUDENT MANUAL helps- ‘the '

" studdnts learn to deal with contingency factors and to display and inter- -
-pret their: r@ults in graphic form. -The 0 " MANUAL includes -an -
extensive section of background information about malaria and many -xe~ -

¢« lated toptts. It also- treats healvh 1n eneral as an eco omic, ecologiq,_ o

x social, "and political concern. - The RESOURCE MAYUAL - incledes a list of

' ,».-projects, an’ annotated bibliography- of tebources a‘nd a completq descrip— ;
-tion of thg mathematical model used in t‘he prog:am.

v . N o T,
"_ ‘ . A . - £ o B N f "

Z »
'l'he TE‘AC’IHER MANUAL describes general atrategies rfor aucces{ful tse

e '

III. DESCRIPTION OF THE PROGRAM

v - -

The program M.ALAR aimulat:etr the attdck phase of a mlhria erad:lcatiqn

: plan. It allows. the user to attegpt to eradicate: malaria from.a given -

. area within five years. Thg uger”can’ try co do khis with; ot without: &
budget limitation._ e L AR ‘

‘_.._“ .
S’" . T e ’

Be sure ‘that t:he student know:a he is wquing with otht follow:l,ng
o condi't:ions.. '




.-"_

o Arrnoi,“ropunarxouxo? AREA:*-‘,:, NS 1ooooo |

‘e

APPROX. NUMBER ILL WITH MALARIA‘ . -7 '_ 25000 -
APPROX. mnn nmrusnm DUE 10 MALARIA. 1000 ‘“4»}

- RE ) . i & :
R PR R e s : :
“aoar; EW’WTE Ok MIKIIMIZE THJ% MALAR% INcmucmwaz AREA ..
EPA ovER A, 5~YEAR Pgnnonmv: . - L ) ‘1' iy
‘ o Tu . 3 , '_: é ) ‘.' T . . L : ) ' .

~.'

f .

. THE. USER CAN MAKE usn OF. A 4-TREKTMENT«METHOD NAMELY’

' -~1) To isolate in field hospitals those afflicted by malaria

"2) To administer drugs to those who aré\ill

A

--;3) T° uae a pesticide to kili mosquitoes "j oo~

-4) To give preVbntive dtugs to Ghose stiil hedlthy

PO | . '_"_. . R N V. D)
v B

\ - . S -

'i;'ruzsn ARE TE APPROXIMATE cosrs. . ;'---11 ' .
4.. . . \l ) o "4
ield hospital of 20 beda. 52000 per yéar

Tne

Maximum malaria druﬁ Eéeatment‘ _$2/year/perqpﬁw_}a.,‘”"
Full ant1~mosquito spray°fé : ._ |

. ‘When' using Dpr . 2'$.75000 L

thn using Mhlathzon'- $231000 -

When using Propoxur - $637500

s*

C Preventiva drug effective l;year. 72¢/person/year
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Each alternative treetment ie offered and then the ‘user is cllowed
to specify.the extent to which he'wants to use éach treatment méthod =
. during 'the five-year period. 'After the user enters his decisions for
A ‘a spacific treatment method, the computer will print out the cost of
.., . that plan and thertotal. amount of money allocated by the user to that .

' point. If the program is being uséd with a budget restriction, the com *
R puter will print out’ithe balance remaining in the ‘budget.‘ After the user -
Ty . has .entered’ hts dectsions - for\ell'ioun types- of treatment, the: computer- -

. ». 7, "will tabulate the results of the’ ‘user's five-year overall plan. It will -
SRR - specify for each year: the number sick with malaria the number of ¢~y
4 . .~ - deaths caused by malaria. It will also .print out the total amount spent “™
Y ' over the five years, and if a budget restriction has been used; it will .
" print the remaining balance, The user may tRen: 1) -get an evaluation. of °
. the effectiVenees of each part .of his plap, and 2)- continue with the
problem for another five yeare on\3) start. over, or 4) stop the program.

To be considered eucceegful the user ehould reduce the total
- number of aick to below’lOOO tor ‘a total of five consecutive years.

v , t'|..

S T IV. .NOTES ON. RUNNING THEPROGRAM S R
: : . : O - ' C
_ o . 0 S A .
) The MALAR program is straightforward and simple to use. However; .. . -
- : to prevent even slight confustbn from arising, the following poinue ehouih
. be mentioned. : o
) 1) When the user hds finished entering all his decisione,
: fv_. the computer will print out a table that will shéw: the .
.. ‘'results of his five-year plan, . The first 1line in the - -
L s table is printed with a "#" in the column headed "year.'
N ... .. This simply refers to the time before the user began to
L .. . implement his, eradication plan. - The other statistics - . - .
tea in ‘that 1line give the specific numbers-of sigk and dead .
R at the time that the eradication plan was bigun. h B '

{';!2)5Hhen the cdmputer printe ‘out”’ the reeults of the. five- ”:"““'
" . _year pian, the number of sgick- epecified for any one

; ; Tﬁg-.'f year reférs to-the number sick during that year. The .*
: o number of deathe printed - refers:to- the actual numbel ‘
~ .+ ofrdqaths which" occurred during that)year.: The number .

& of people who actually’ were sick that year 1s ueually
" greatet ‘than the mnumber given in.the printout sinpg
some haye. ucuelly receiVed treathent.. S
- In generel _the best 'Btrategy to follow over a. five-year period .
. 7”( i. to use both curative (honpitelu and drugs. for 111) measures’ and pre* R
ventivc (moequito oontrol n‘d immunizetion) meeauree. EERE L

La-

. 1 jﬁ




s eI,

"

-

V. SAMPLE RUN

-| eubeeT; No mosPrTALs: Goop mESULTS| A .

*

DO YOU RFQUIRF IVSTRUCTIOMS FOR MALAR (1!YPS: A=NQ) ?ﬂ

M- YOU MAY AISE MALAR FITHER WITH A RUDGET CUERSION 15

 0? VIT“OUT A UDGFT (UFRSION 2)e VPRSIOV VUMQFQ 71

*:jYOUR OQJECPIUF !S TO MIVI”I’F MALARIA FOR" THF NEXT

5. YFARQ: JITH a TOTAL,FUVH OF. - 57 THOUJAVD DOLLQRS

'f'inow_mamv FIFLD HOSPITALS DO YOU. INTEND TO USE 4

L IR

'Hov MANY FULL rqwarwrvrs oF naues

FOR. THE .ILL, SHOULD. RE onDPRFp PFR YEAR ?71mn

FOR THIS TREATMENT: . ° * ! R
- INDICATF YFARS TO nmﬁbszo Ry TYP1VG: AFTER. THF. YFAR: .

" 1wYES: QR M=NO

Ca e - S \
i . -t . . ’” *
Mo N

'YEAR i
YEAR ?

CYEAR 8#gy o P e T i
Yo 4 21 o SR R T
YFAR 5 71 T o - SR

GCOST OF THIS TRPQTMFNT! % 730@3

'{_'Tnls Lrauks A IBALANCE. OF, 427090 bOLLans

cw
- tea A 3
.‘-‘m-&--n--.-.n,--n.---------q---npuu---u*n-huﬁﬁh.
'
. -

WHAT PESTICIDE WILL YOU USF
1-001,

~ VHAT PERCENTAGE OF MOSQUITOES DO You WAVT 0 FLIMINA]F 71mm

| PRMALATHION 'é-pnopoxun

. vV
. .

| ;pon THIS TREATMEMf: :' ”+“'~“%1'{:fa'al T.~3¥€f;;s "

- ot - Sy

(HOS?ITA!Q)

_l_;-V

(DRUGS.FOR SICK) -

(MOSQUITOFQ)

.- YEAR
' YFAR
. JYFAR.
. :YEAR

" YEAR

‘COST,

tntwhab~

gTHIﬁ LEAVES A BALAVGE OF Sﬂﬂﬂﬂ DOL
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i -n-------d-------..dd-w-p..-’dw---db.---‘n-wn--ﬁnn ' (PREVENTIVE DR(J

'\.'

" HOW MaVY DOSES OF PRFUFVTLME.DBHES; FOR THOSE . T ,;;-3-°f .tf

L HFALTHY,

‘DO YOU .WANT TO ORDER PER YFAR ?1qgag//f/“, o el

FOR THIS TRFATWFMT: o -.- ; Lo L T

. YFAR
. YEAR
rEAR
‘YFAR
YEAR
COST

Uib:ag>~

Rl

1.

?1yr’
A

21
OF THIS'TREAT”FVT: $ 36ﬂﬂm
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cnn»b;p—-s
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28
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‘. un--dq-
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51;;4 .MOSN. SPRAY
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COSV 48403ﬂ~

NOs S$icw

2113 B
- 692
196 T
797
. 698
. 793

-

POST
78@mm
175%@@

DRUG. . 16an0

©

nouLAhs

16900 ' DOLLARS
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Q?Q
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by’
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. VL, _RATIONALE FOR THE UNIT-
L . s b
. 'The MALAR unit provides a context within which.to explore’ the economic,
. blological, political, and.ecolqgicqlkg@@ificatioun’of1afclqsaic.examﬁlé=of o
. ﬂ'a'ne;ian.Hﬁalth-p:pblem.'.Oftgp'thi p}bbiqqdﬂpfnpub;ic.bnalth;agbmvﬁumukfwrwvmw*ﬁx
- only-as medical ‘ones, when in" fact .they are also Veiy much economic, polit- -~
. 1cal, and even ecological. .A unit of study such. as ghat suggested by MALAR L
~ - can be of great assistance in-'helping students learn about, and gain an :
appreciation of these otho:,factorq;relgted to health problems.

~ _ Many school programs are beginning to recognize ‘the importance of the

~ study of health at- all levels and in the broad sense of the term. A unit ,
. like MALAR provides_a novel, interesting-core for a related unit of study. -
* 8ince MALARftreats @*classic health problem, it prdvides'a=springbogrd to
: conqidgratidns ofiother-bealthnproblemst : ﬁ$,1~i£ . - o

: e . R T S

, At a more specific level, MALAR helps a studgnt,to.le?xn-some;hing B
about, epidemiology and the'H&glth problem 5f'ma1aria} ' He' can ‘detérmine " "
..basic/principles of dealing with anfepidemie;diseaae{.-The computer program .

~yallows the student to become the décision-maker in a situation involvingh

' 'public"healt&,fnnd°requi;es“him_to;balancé economic consideratiqns with

- biological and medical ones. Using the cbmputer.aimulation, the student

" has an’ opportunity to explore a public- health situation from new perspec-~ o

_ tives and at the same ‘time to develop some ‘important inquiry and problein~ '/'
'+ solving . skills. = % A S By e O
A - o P R

LA

GeneralfobjectiQea .
" A. To convey a éqnsé of the \complexity of a health problem by allowipg the
. student. tb explore econo ,. ecologic and other conceris as well as

-

' medical and bidlogical fackors. .. . -

Tovhgip-aﬁudchts.gain a sende of the varioud'stratégied'ghich:c,n.bQ.:ﬁ : SR
used to fight an epidemic id the relative costs and effectiveness ' -
‘7., of these strategies. N\ .- AR T

To provide’ studeats with some exposure to the ‘areas of public Heslth o
- and epldamiology. . Lot L

'T§ aIl&Q the.studeﬁt to éxPlo:e thqfc¢niddh¢ﬁcqa of:bﬁhning DDT in
’_m@{ajiakcontgoi‘ppo‘rams worldwide. - .. sl T .

)
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.B Baaed on his experience with the
- disease epidemic' ' N

. *l-lﬁl) field hoapitals ; .?

C ﬁased on-his'experience with the MKiAﬁ computer progr&m, discuss t e p

4) the status of the disease id'the world today

LY

computer program, diQCus
effect of each of- the. following fypes of. treatment programs on the

" most effective strategy hq found for eradicating the diseage when - _ ..
~ &) he had no financial restriction, and b) he hsd a financial S e Ty
restriction. : e e T

"?._ . - ' T - ) .‘ -.".,"._j’

'}"‘q" . o . S - ST ) .
D Discuss tH! four stages of a disease—eradicatiOn progtam. S

.
NS
L

1) preparatory %hase x

/ . o
¢ ’

}2) attack phase R o -"ﬁ. . '.’_ ) .nri3l_ :T?; E:"""'i ffq@

ey »"'3)’consoLidation phsse. . f~'. Lo '='~“=-';- L ""”,;ﬂ' r-_flff

.:'4) maintenance phase ."A". .=;.4

Briefly describe the activities wbich are carriedtout during

each phase._-




e N

P SR S e o BN R
~ . EJ Discuss some policical;'qocial,‘eggnomic,lgnd-ecologic concerns - - o v

- related to health, . . - . W L e

hﬂ";ﬂ;Bﬁ'Prépataébry'Acfivi;ies' o “'T o 7_'.;5

¥ Briefly sumisizé the major
" ,'“.CQntrOVCFSY(OVGI.DDTdiﬂ

a - VITI.  BLAN FOR-USING THE UNIT
R R o e

LI

R
S
I

-A.'Curricﬁldr Openings'fdr This Exercise

.o

5._f;§ldTh: MAK@RIphit could ‘be introduced at sevbf61 differehffpoinf§ fn ..
- several different' curriculum areas, In‘biology, the unit makes a nice = .
accompaniment to Chapter 1 in‘th BSCS Yellow vexsion, in which malaria o

+ 7" is studied as an example of a biological.problem. It would also be -
... appropriate in biology when's
.+ diseases., N

dies focus on ecology or epidemic . «

INRTS

. MALAR could also be integrated into a social studies.unit which -
_focuses upon ‘health as a condition for social and economi¢ growth, or
upon .the economic aspects. of health maintenance. A study of ecological -

- :problems also provides ‘an ideal setting- for the use -of MALAR, because

. At allows the student to expdore the use of varidus pesticides in a

-L'critical'gﬂgrgency situation. R e £y

f{' ' 'In.additioh;.HALAR would_fitfin.hicely'at many points in;a héalthz'
© curriculum, - It would enhance any study of world health problems, or.-

- the study of health as a part of a total environmental system. - | ;
 7 ﬁALARfis;aiéo.é'gqod Eomputéf éimﬁlqtion which p@dld'éérve_as an. .-
.. introduction to modeling and simulation. =~ ‘ o oL

_ S _ L _ R o
. -_Ptio%-to_actually using the MALAR program, the students should
acquire some background information about .such topics as health, . = <
- epidemic control, malaria, and pesticides. The RESOURCE MANUAL . . .
© included with this‘unit comprises & section of background material T
which should be sufficient, It is written for the ‘suudent and could . ' =~ . ...
L bg-giyen;dixectly;toghim for use .as a text; or it could be. used by

©+ #' the .teacher to prepare saveral class sessions which would deal with
.t~ the topics involyed. . Of course, there are many differént ways to ..

.approach ‘this preliminary ‘activity. Students could be given research

K

assignments on the various topics and Eﬁeflﬁfgrgafibn presented at a - S
| class "symposium." In m’"c.n.e,."this-.ticfion;of the RESQURCE MANVAL . ..~ - =

A

. -




Y T **j;*r— *tcoiogicsl concernsx fj“'-, i z_,' _ = e T
- ' 4) 1n_your’ opinion' how reelistic do you “think the resultsli-ﬁ
o . were thlt you got using this simulation?» -
. . . . ?' .._).. N .. _ -
‘ g ; oo ~ng:;q; f{
O

é.
W
i
£
e .
1.
.

kv -
g .

K
NN W

' -ﬂ tions. They should know what those assumptions are 'and should have. an ..

: <tr

R

--az,azmr‘yaauap suggests several inyestigations which ‘students can make

' strategies, the financial cons;derations of health maintenance, ‘and

#

. . . . R . A .

LA - % : R * e R R .
L, N "_,/."_z . .- _[ o . R L ) ]
N . N . . e .

MANU_AL_ are discussed under"TEACHER INTRODUCTION®TO. THE STUDENT 'MANUAL.™

~ discussing-the questions in the STUDENT MANUAL,* 1t mi

I strenmgth, the actua]l effect

N " “'why the. actual: etf.

doho provide some ide: of,t_e kti%s of 1n£ormati 'thut-ire&iuportaht ; ;wlr’-
for a student to. have in or er—to spproach the Lprograg with;some e
base of’ knowledge.__{_- : V. . Sl SRR -

Y

‘In. additton, the studen ] should fully underatand thet they are- .
using a simulation which was designed under a specific set of ‘assump-

opportunityrto diec 8 thenm, .Also, the. students should understand how: ,c ]
.MALAR works, what 't by will be expected. to’ do with the prograﬁ, and e
- what the progyam wil do for them.- . —— :

tr

c. Usiug,the ?rogrsm_- o
IRy A ----l'yv-.-.\\/“.‘l;\ih.,'..mh\:\' s
Students ‘can use the MALAR program 1ndividua11y or in groups. The =~ ™ "
[ SRR
.using MALAR.. These relate to the effeétiveness of various eradication . ‘—

. contingent problems. 'General approaches to the exercisés in the STYDENT .

D P011QH-upruestions - 5 o L :

" Once the students have- worked vith the MALAR program, you. may want ffo\Z" :
‘to spend one or two class sessions discussing results. ‘In addition to. .. ’

ght be usefdluto exey I ,3.
plore the: *feas suggested by the foIIowIng questions. ST ¢ S

. e
1) whpﬁ malaria eredication strategies did you £4nd to be. ..
- 1o t successful? ; T

: , K
. s Lot
s n' : |

"‘vention strategy 1n full BRI
ness of that treatment option: =
“Can. you: think. of ‘some reasons

setiveness would\be less than 100% fqr . G 1
vings 3 U

2) Even though you-ﬂight euploy a.

A

oA

was always ldwerstbsn

N eaqh}df%thejﬁ TR N
| |   ‘; hospital bed program ? -k ::Jilau,_ Vel oL L
: ;),. g '73; . curative drug program ? L“* AR et
;_j*_ mosquito control yrogram ?

: imnunlgstion program ? _gﬁr”y

. N .
. : e ’
0 *. ’ . A v K

_ 3) Hhet ate some ecOnomis concerns 1nvo1ved in, eolving world ‘77?_i:“"
“health problems? polttical conoerns? sociel concerns? '




5) Hho do you think aho / hlmu the coata ‘f aradicating _
.malaria or any othay?epidemic diaeaae on:-a worldwide o
baaia? S o B el

. / . .\.- . - . .

6) Who should" dbcide wheeher n- eradication program ehould : "f'ﬁ

b‘ implemented in & count SR ot RSUREPN—. | A

7) What happens if/yo cut back on precautionary meaaurea .
.before ‘the: ep} emi% is. complptely qpelled? L .

8) In a malaria’eradication program, 1f you are restricted
financially so that ‘you can'only qrder enough’ preventive
.drug doses for half the population, how would you decide '
who would get thl'drug and who would not?

9) What kinds of information w0u1d you need ‘to obtain during
_-the. preparatory phase .of an eradication program if you
were a public health 6fficfa1? ’ :

. e . . - M ‘-'; .' Y
SR ;. Ty

e SR
.

Ix Tmcﬁnn. INTROD.UCTION TO THE STUDENT'MAWAL o

. The STUDEMT MMNUAL in thia unit is designed as a’ guide for Uaing the
'MALAR program, . It aystematically poses questions which involve the student

"' 'in determining the effectiveness of various treatment .options, the relative

..costs of the options, aqd some strategies that wiill aucceaefu11y<eradicate

U the epidemic. . It also construes some contingency situations for the.student..

to. impose ‘on the’ playing of the gatme which make winning the game a more dif- -
. .ficult task. The exercises-are not. very.rigidly conatructed, rather they .
. “present’ thought-provoking ‘questions to the student which require him to de-
. 'vige his own approaches to finding answers. However, they are intended to
B the student organize his work with the program so that he 1s consciously
(doin! more. than perely making several random’ plays of the game.’ Takeh as a
» the questions suggestéd ensure that the etudent will conaiddr relevant,
: important ideas while he is using the program. ' x

/
. P )

o REA'S_ON_' FOR us'mc THE PLAN. OF ACTION cm'r -

. Q. . .-
' The PIAN OFWACTQUN chart allows the atudent to think*ahead and’ plan hia ;

':overall control program.. -If the student selepts to work within a budget when _ffﬂ

- ttying to combat malaria, he must’ stay wityin he limitn of that budget., The
"PLAN OF ACTION chart permits him to see if his 'control program will fit within

IVprudget limits. - If he overspends, he cag make the necessary addustmenta before

. going to-the ‘maching. Use of the chart helps maximige the efficiency of use

time of the machine and. the itudent. Asa, further cﬁiek if the student mle=
" calculates and spends mote.than he should, /the computer|wilr ‘tell him so. Three
B additionai PEAN OE AGTIQN charta are- included at the back of, the STUDENT MKNUAL

- .
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, curriculum.matuial publiuhed by DEC for use with EduSystems. S
. and 'RETS .are listed balow. Pleau 1nquira dixoctly ﬂbr pricqs .;-*.-
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Most Ameri;sn young,people enjoyrreasonably good health Good health -.'1_’ AR
R T “seems to be one-of those Tings that we: rke{r granted, “and 1t is. difff- - -7
R ,'cult to realize: ‘that much of the wopld 1lfves tonstantly under the threat of - .7
.¢L7&“:'_' death and disease,  Health can really be fhouhﬂt of "as one quality of life fﬂlf,y
RN which 13 necessary for social‘*economic and moral growth.t o 1. s
Y " . 3 l ) - -
'%lﬁ Have you ever thought about the ecOnom&c c0nsequences of a- country in, -
gﬁoh.health? If the people -of a ngtion’ are sickly, their: vitaLity is low, ‘
ley cannot work, ~and the economy §f ‘the country.‘suffers. Many poverty ".,;-.,-j '
- areas of . the world get caught in a vicious: cycle.. A low. production lavel; - ll.:_f;;b.fv
: -+ 7 ‘caused by 1llness results. in substandard incdmes.: When people do-.not have. L . . .
Pt Vo money, ‘they. cannot afford’ adequate shousing .and medi al care.” Often ‘they. - et
P - suffer from’ ppor'gutrition,. These . factors can lead to-an even higﬂer rate o }
_ L ; of disease, which in turn saps more of the energy of the ‘people .and: still | SR
Y U more of ‘them become upable to work.. You'ean see- then: how many, underdeveIOped
. - countries, as well-as some -areas .in well-developed countries, -can get«caught\
. in this downward: economic spiral. Poar health in a country. can’ have many = |
' other effects -as well on the social and even political 1ife of the country. f ol e
In this unit 'you will cqncentrate on malaria'ss a. classic example of .fi;»}gfg
B ‘a world, health problem-that has caused ‘many deaths and. hds ‘broug t on.severe: , - ST
RN eeonomic ‘and social;problems in many parts of the world. When wk gthdy a {:' RN
Lo divease 1ike malaria a8 it affevts a oommunzty rather than as itiaffects.an . - - .7
w0 inflividual, we are. stepping into the branch of science: talled egtdéagolggy e
o (e d@ mE ol a741) .- Epidemiology 1s concerned witﬁ those fdctors which - 'j,:.h;‘”
e 3nfluenae the onset ;. sprﬁad,land eradication 6f .6 diseasg as it affects a ,fj';~ SR
i roup’& people. SRR , .. e - RURRNE

_;You w111 uae this partlcuiar problem to® help indicate that fijancial

: considerations are often important in solving medical and biologic 1 pkoble sA \...
et ".'r,‘, . . . - bd

. , s “ -" vy .
' . | . & . . ."_ . L7 - ) R . . ] ‘ : - : . . -~
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..lnfwff Malaria is a aisease tha; 1a caused~by*any\one qﬁ four different kinds | 1'$_“
T ol one-celled animals called’ protosoans .. These Four types occur n\different LA

-

‘ﬂan yh - parta of*tha world and cause different types of ! inféctibn.. They ares .7 -:3?~




" d motq pér#i’f&nt iﬁfectioﬁs:;

. A v o ‘7' L < e
3 3) Plaamwdtum ouate, whiob~ts primgrily foung on 6hg
oo rweat. Afrdcan. coast. and usually\dauses milder .
‘;. - fomg pf ma;,arm, ST L

:, o LS --:‘.. f

.‘1‘ . . . TN

é) PZaﬂmod%um vwvam, which is’wi 1y,d1§tr 'uted 1n tﬁe l ey
tempetate and“ttppical pﬂrt 'bf'the yordd,” and. £8: ,» v
the maip PZaaModium in Soutﬁ and.f ntral- America.f%.- '

TN
PREFIETY e . '."._ [ B ; v
I L ‘. k3

When the blcoa cells of human being&'are infected by‘these proto:oana,
male and’ 'f,emale gells of "the parasite develop “oVer an ‘aversge: wperiodiof

10=14 days after infection. Ibe time varies with the: qpecies of Plasmodium.“.t"~

~involved.  The devélnpmantal procese stops there'in the human”glf he: ts
. bitten:by a female of a Certain Bpecies of mosquito,. all. t Anoghe g
mosquitey: the: mosduito will. suck up some “of his’ blood cel3}s con ainiﬁz
,the:malée and femdle parasite protozbgnsafﬁance the.. parasite pratozoans - ,,T',,
‘are 1n, the mosquipb -8 stamaCh thpy'mate._ Iri abou ,10—14 daya;ﬁﬂhey re-;‘

.»..

ledse’ tiny bodies. called gparazo{tce . which.move to' the saliva \

~and the mouth parts. of -the mosquito. “When "the. mbsquito. bites “arother. per-““

. son, it . 1njecta Saliva containing ﬁhe sporozoités into its victima:: After
i undergoing aif asexual.life cyclelin thé liver, heart and/for’ btain, thby
e -reeﬁtet the réd %100& cells'to burst, trig@ering off the: symptoms af mal—~

T aria.. Tha ghain of infection, rhen, goes from ‘man - to nqpquito to man.;

R The infection ean spread at:, smarﬁliug ratea.i'One~person alone could
s, conceivubly infect 800 mosﬁUitoea ‘who- i turn (taking' inte’ aceount -their
. death. rate and Fife cycle) could distribute up to 1120 infections' ' Of. g
coursey the actlal rumber of resulting malaria cases hight be: lower than "\
+1120 because; sc é~of the infections may be . given’to individuals who already}.
'hade thexdﬂaeasn, ot hecause some’ of - the hosquicoes 1ﬁfbctéd may &already. :
have ‘been carriers.- Nonetheless, you can’see. how rapidly the- ‘tnfection.

yCPUld spread. Tife,object of diséase -control 18 to. Jkeep. ;he ndhber of in-.ﬁvﬁi4if'

fectionaldecrea ingfuntil the disgase-disappears. ;;“c_,_ T

LY \ . .

Let u' take a. cloaerup~lookwat this carrier of mal&ria, the mo#qﬂxtw,h;ffu*f‘
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,fxgm 1/16 1n¢b tq;lﬁﬁmincha 40Hlyvthe femala of the species_bitea‘map. They
i ofeed. ‘ot iy blood“by mEang “of # Yong 'bdak ! o ‘called a- yobogaig, - The male

mqaqﬂitoﬁa fegd on’ plann neotnr andg1u1¢gs. ,Soma Anop bes moaquicoes bi@e
ﬁanly aqnmala-uothara bltc humama“ SARE . 5 R

& ",
e :‘." ﬁ

A

fﬁﬁ,;,ﬁ.? th lifc cyclc of th&rmomquLLo haa fnur'majbr atagcs._ It develops '1f ;ﬁ?;fqrﬁ"fl
fa, from egg to.larva. to pupd tosadult,  Duilng -the. fi&st :three, -stages, the ShE :
mdaqui@o muat have. water {n nrdur to dQVBlop/Satlsfaatorily. The - time re- T;j%f ‘ =
2 cquired” foz devblopm&nt fpom bgg o adult vhries from 10 days ro 7. montbs, S
‘;*J.'depnuding upon “the cnvirohmgnLaL conditiong., - Thuq, ln L areas’, . mosquin"-‘_,i-‘}gu}
" sl ,toe# have' only oﬂe genbration a, yedr th]e Ln others,'  y have four or: :&;ﬁ_;-_'tﬁ K
._I::--_. :' | morm ‘, : ‘ '_'__-:,;.“ X __..:......:_.'___.“! “.v’ e L .- 3 }' o ’ ) o -’j; : N

e

TS~ .'"f._ Moqc mObquitoes ot Lhe Anophales type (called anqphelines) are short~ T e
Lo, Ltved.g_After they. omorge as ado)ts, ‘there- in a high dgdLh rate’” for a day Wl W
.ok twos Tf a nosq(lfo buﬂ%ivos, fv is not B0 Susceptible te death’ by A
Clent .udzural causes. for the Eext two Q. chxeo mUnthsu FLnallx aftpr that time;' N
o de Lh (s caused by old ngu P o R e T "]'“

. . . L. . A . v _' ..“ . l .
[ . . . i PRI AT ..
Tyl —.'

~'-f;4uf-fo N Many favtqrq aboux th@fmosquito lnfluence both the splead and the 1n—. V .;i i

Lo feﬂﬂlﬁy of 'thé infection. . The bLting habits of, fhe mosquito, the intensiuy oy
0 T of theinfection in the mosquito, and .the tipe neceqgary for the’ maiariai

' V,Q'_ parasiteq to dgvelop in thg étomdch ot Lhe mosquito are ail impartant. w;@

N _' .o ."“

calT On;o you' undonntand'LhaL the’ moqqulto pdeb it kcy part in the trandr e
SRS '.m[sqion of malariay, 1t will be easy for you to guess that the spréad of '~ | e
:.f SR ;thp (nfecLinu in-a geog aphic drga 1§ gredtly influencad by the environ— _ -
‘ L mentkal ccm,dntionq ’I*mperatum, r;untaU and hudeLty detetmine whare :

. e malarja iw-mosr LLkLTy to ocgyr.. Bacéuse wator JS neuessaxy for the mos-"_ e
. quito to deVelop, those places whdch dre warm;.meigt, and have standing’ - S
L - Water thac stagnaroq provide: good broedLng conditions, for the mosquito.-' ' s
S e oiFor. exam11< -many ‘aréas:of Central and South Amqfica, and Central ang-

_Q L._MSouthséerpa ‘have -a. lot. of trooble with malaria. ™ In fact, the very
Ll mamd™malacta domes from the Ttallan.werds meanidg: "had air" because - v
Ll e Cthe div>ase' was -assoelated with tho bad-smelling afr that oftén occurs Lo
IR ’ iround AWAMPS . + Pemparaturws lower than' 57°F, o hi5her ‘than 90° F. are '
not condUo{ve to the breddlny and”’ dtvolopment of the mosquitq. Heavy &~ = _ _j'_*f'
creos 0 ratafall, of covirse, Wuld, provide:nany good, wet brecding pliices for. PR

N mosquitoe ; “and, il me@ areas; thé woasonal outbrcaks of ma]arla are, R o
 ,Qynch1Qn1fod WIth tho rainy bquon.'_? T . . S ]

) 1] . LI
H N Lo . . . . s AL e
o~ ) EUE o . e Lo LR

; S Somotlmnu ymod bneedinp CDnd{ttonb 1pr mosqultoeé can be- inadver-'__V-":*'
a tvn!lv created by man., | SCLEN Tf[f('AﬂH%QC%N'(Wdy 1972) Catried an inter~ .7 . S
VR ﬂ*."f }qting article. ‘about, the of?erta of the massive - bomblngs that' have joccurred =+ ™
ST i Indochina. One effoct of .the muabin “"cratering' of the terraln in this - o
ared hag-been that ‘many Bf the craterg have penLLrated the’ watLr table and
have rewained fi]le& with wdeir‘ﬂurfng most. of the yvdr, These. craters o
co , haVL bacome Suitable breeding ?f%unds for mosquitoes, nd’ the danger G-
G ”? malaria to. the*populatio _the aren has been grcatly?increaqed ' Military}
' T authoritieq have . eroerc fat malarla has- oprend to areas, where it had not  *
L prmvibusly oocurred, and “19 dlbeaqo hgq hvcn cnuaing an#iasing concern Ln.' '

e - Lndpchina. DN T T T e e e T e S
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Oneo the diaelbe hae been cpntpacted w ‘h drug trcatments the vicgim*V“ '"'

,vis unually kept up o.‘ong ‘'week.-in the hoapi g1 The' first ‘few days he
o o' auffers 'severe. atga ks of chifls and fever, ,ften accompanied by severe -

-Qﬁfawaating nausaa id- weakness ora . treating malaria victims’y
.1 .. doctors ‘s s
i, For. centuriés quiﬂ#ne was.’ used o combat the diseaee,

o oo

As far back as‘i632; after the conquest of Peru, explorers took the
bark of the -¢inchona tree gack to Europe. Ir:was’ used An the first known
‘effective. remedy for malarla. However, it was nbb ptil 200 years: later .
.that it was. dLSCOVGred %hat the’ active ingredient in e, batk Was tlie. : _
bitter white quintne crysuals.__ N _‘ L ..,,_gig_ G ”ﬁjfz""

. Qutnine acts by interfering with. the growth anf reproduction‘of the :
malartal parasites in, “the red blood cells. Yery qu: ckly; after the quinine-
ts administered the: malarial parasites disapplar.from the blood, and the | °
symptoms of malaria cease. However, quinine pnly acts: on those’ paraaites
" present in the red blood eells, - If malaria Phrasites existy elsewhere- in-

/.\

a. grng fivd ch will {destroy Phe malardial parqsites in tnf blg od.'géof"ff":f

the patlent s body, they Ay invade thé blood \cells after t e quinine treat~ ;;'
_ment. has- st? yped ), and-cause. a° relapse.\ Fot man"'ears, scientists tried to\#;l

find other. antima]arial drugs which: would be more: effective than. quinine.
"The search intensified :when,/ during . World War II ‘the Allies supply of
hast Indian ‘quinine. ‘was out off, Several'drugs were developed ‘which almoat
complerely replaced quinine. . Some of these, like chlo¥oquine and dhlor-o
" guanide are more effective than'quindne din- duppreésing ‘the  symptoms of :
-malarfa,’ Others such: .as ptimaqu@ne ‘have: the advahtage that they-: attacﬁ‘
.'“all ‘the malarial parasites, rather tban ‘just -those in, the blood: cells,: ald.
hence can produce ‘complete .cyres. All these newer d¥ugs also ‘have the ad~
vantage that they can be completely synthesizgd in the labofatofy. .3;,213'*

Hovever during the . 1960 sl . found that several strains of

certaip malarial parasites had
. “The ulh of"quinine had to be Fesumedin - Cértain areas‘of the world where.

“thesge Qtrafns of parasites occurred;. despite.the undesirable side effects -
which can occur: when massive doses of quining ‘are given:- Sometimes Ampair-"-
-ment of sight or heariag orskin rashes and digestive: difficuity can result.

Srientisis COnttnue to seavch for a better antimalarial drug..
) :(- S B LT L :
Prevention Of Malaria .°'?3_ ,'f..~°"_:.”' L

i
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. A maiarialgiadicatiou program is approached in four phases which are -
N deGCriped be]o : _ e '

e o

1) Prgparatoryuphase.. During thia timp, geographieal surveys
© . _are madé to determine the ‘extent ‘of the problgp, and.- .
planning gor an eradication program {g" done. Personnel
.. are trained, and the physical facilities are set up. In -

ped resistance ta the synlhetic drugs.:f-“'

“addition, studies arc done to. get data on the health state“ V_'JE%“‘

'[7;of Lha arﬁa._- T




e Intep'aive ac):“.lo ~ia taken durd«h
to'@lininatd the darrier hosduitoes’.. Indoor Thae

raylngs. ate notmially.’ dond’,”and an. imhnization‘* ptosﬂm..
';1; bagnn.'frersbnpel Ty’ toftrackedoWn gil caBes of‘mala~
.*r.ia ‘and ‘treat 'themy and ‘théy“try o determine ‘the o 1g}ha;L
suu%te of | infeccieﬂiforfeaehncaaé..?

BRI This phase usually™ : "
L lasts Tour years or.longer.: When: the inofliénce ofi¢he’ I A
N JONRIEL ‘disease A8, lpw en&hgh, ghe progzam pxoﬁeedg to the next.e‘faﬁ;:‘
_""'.. "~ i '..',' : :.‘ phase. ._.._.--.‘_ -.‘. R | ) N " = .'- S ,..:‘ ‘?I' .,‘.
Y i ”L3) Cénaolﬁdht%bn‘gbase., The major activity during ﬁhis pha'e “:.:ﬁ

T _'v'8 dntensive survaillance g all cases ‘of ‘malaria.: Ra -yfl”:
VRO T et treatment s given ‘to'all those- who become 411, Y L
A 1ﬂnuntz&tion programs are. carried out- immediabely, aad
s e s Y éfforte tave maqe ‘to- loti&e and. eiiminate the soutce of -
S e the infeetdonl Alﬂo“duriﬂg this phagé;” personnel arve ,fwf
T o Ptrained to take Qver‘the program when' it enters ‘the "’

N e ._'
Ty vt e T
T A T SR RN next ph e AU, PR B
. P e e . - - RN e --._ » R . . B ..
m,‘——-—-—-’_. _-. i R -..‘ K .. ~ . . . e U .. IECEE . . AN \ . \, e .
R PR A PRI ‘
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4) Mhtntenanoe phaSe.. Once the’ disease has " been wiped out -
S _{-_ . : the program enters the mainteuance~phase. During ' this'“
S e timekngthie heg}nhiﬁeam that hag.been: organized keeps ‘a .

”fﬁ.”-_'f“%:i.jx~f%10ae-waﬁph on the area”and ddals quickly and radicaily e
»"f‘g?,.i@i P with any threat of ‘a- recurren e of the QiSease.__ga:f O

-J.

: T . oo \ . R Teoe N
e T .‘(_ . \, - e s

t?g“ff 'j”h“' In Gddition to treating those who becomeeilluwith malaria, two 6ther~q,: ;
4 . measupes are taken during.the attack ‘phase., . ¥irst, the: mosqui.toes which_

= yie. transmlt the disease (also called vectors). must be: attacked Secondly, L
. v . ap- immunization program myst. be carried out to prevent the spread of the';¢,5;
SR é.., disease. _;-._ el P

T .. o U

: BRI . . .
. T e ¢ ; . SRR R W . Col . )
P S - . " i’, o . B . . . R LA ta . . _._. . .

: - UL - > : _
{3"'L-w - ]} There are seVeral methods available for eliminating mosquitoes.' Some ST, TP
s are more effective . fhan others,. Since,l9Q2 .the pésticide DDT (dichloro—~-'ﬁy-h¢ﬁ.;ﬁfd
Loy diphenyl~trichloroethane) has been used widely on a'world basis.to eliminate] ~ ;

* o, .t:he malaria~bearing Anogheles mosquitzb. ‘Becauge” of the effectiveness of DDT{
SRR more than a billion. people now live in’ areas:which are free from the'threat Ry

i, Jof malarla. In spite of this, the use of DDT has become, a hotly debated: }_,331{5 N
PRI iséue. Many people. thdnk there is, eviqence to+show: that‘extenqive use of EEERE
- DDT poses a real threat .to the long-term health- of the human: xace. 'Let us T

. C examine this chemical in more detail ta. see why SRR, SR :-m-:;;-,ggka;%
Cloer s T ST co . _ G - ‘:. The e T
- "_.. . . > ) L4 I y
' . a5y \ 2 e .
. _ . . , .
. . . : . s g - - )
“ ) o Ca K . K " ! Q’_." \. . o ! ‘ -'.' . " 3 R
' - ""'5~v¢. - ) .

y SEEEEE 1)) has many advantages us a pesticide. It is highly poisonous to in~:9=--g L
el .uisecta, but _appears to be relatively harmless, at least in-the: short. run to .
,{-j}ﬂ}'ﬁf;.z5 18, - DDT fis ot 'very - axpensive,. which mdkes {t econdmically desirabla,ﬂ\gs,'qu{f;
et '**and ..vds a“chémical: ‘which 1g available-aa a'dust,; which makes it easy, to . v - BT
7“:'app1y. 'Mosqditoes that- réat- on. surfaceS‘w ich have been sprayed with DD 'Jrv
abborb a. lathal dose of the chemical. spread dn Watei surfaceé DDT A

K S R - SR 4 , s -




4 ,' ol it hasv een used o freely that it haa beén -
‘aprevd over the e iy Ty uarth.z-nDT has been" carried by ‘wind and’ watef o~
thn ;trhcee of. }o can oW, be found i the penguin of. Antarctica.«

ARSI chemical -and -in. many. situations: takes years to bredk- down into its- compo-' : i
IR f;;'\ nents, If evan a single application of. DDT is made in-a forest’ area, it. - - 5 " .
;?“flu__;.'.LW111 be ‘plcked ip by the animals fn .the: forest for ten ye rs.‘ Not: ‘only L
oty oo vdoes POT-adeumulate, but it contentrates in’ living tissue. ‘Even ‘though :
Do T 'the proportion of DDT in. a body of wster,-sly, ‘may be infinﬂtesimally small,
A Tattiny animal living.ln the water will continue col} ting the DOT from the
VIR \water.\ If it becomes aufficiently concentrated in his body, the animal
e, could be ﬂestroyed by it. gff' _ '
5iﬁ‘;-f;_f, h' In 1972 " the ﬁederal g vernment officially bannea the use - of DDT except 'i“
S _ i ‘the event of -an emergency. 1ike ‘a malaria @pidemic or a mafigr crop infes~. =
s U Qi tation.c”put the contrpye: sy still rages.,' Those who' ‘oppgse- the use of DDT,
T pdint to its- effeCts -on spme animals,‘snd claim that it 1 ® -only a matter of
m_hj?i« time before anslogous effects: are qplt by humans. In-some speciés :of birds,
co for example, DDT: appears!to interfere with their .ability to handle caleium..
~As @ ‘regult, these\birds i1lay extremely’tﬁin-shelled eggs which do not sur—.
vive to- hatching. ‘Those who favor the dise of DDT, reply that it is not -~ . .
necessarily va id.to- generalize from animals tp weén, and that the evidence R S
.18 not extensive enough to .support. the theory ‘that DDT- is “even harmful -to - S
animals. This debate is .an interesting one-which you may choose to explore o
during the course of this unitr "l‘ Lo o S S : .

. BT

:'; J e major problem with DDT ETH that 1t accumulatesv ‘1t is a veryvstdbLe _l

L ﬂf'f' The control of mosquitoes by tﬁe uge: oé insecticides has become more: T .
. difficult in recent years due tp the development of ‘a resistance to- inseé~-- IR
- ticides on the part of the.: mosquito. There hag been some. experimentation R R
A with: insecticides other than DDT 4nd other methods- of - moaquito control ‘but, - _

R 'f' so far, nofie of these has pved as easy and effective as DDT. An organie . . -
S compound cslled malathion hfs been tried as’ -aw insecticide. .Although it is S
e e ecologically more desirable malathion is far more: expensive than DDT o ;f_‘;

Ty jl SeVersl natural methods of mosquito ontrol have also been researched
' ' One’ Pprocgdure ‘tried was - -intfoducing a s face-feeding minnow, a natural
“anery- of the mogquito,. dfto the: mosquito’s:, .breading areas. ' The minnows

:Jtoﬁkﬂ . eat’the mosquitd larvae, and:thus. reduce “¥He mdsquito population.A Holever,

-1t was found that the minnows: simply couldn' 't "consuie _enough to reducq the: \r’/
T mossuicc Populamion An ‘heavily -infested ayeas. AnOtHer procedure whifh has . " o
TR ¢,been tried 1s. water -eontrol, Experiments’ have been done with. increasing . R, .
s /* ._‘theisalt content.of standing water near. a seaside by the use of tide gstesl - o
fﬂlxmniﬁw ‘taising and lowering the water levels at strategic times.to.induce drying - * .. ¢ .7
'f.ff;“ﬁf “out .of the: lsrvee, snd eliminating standing water by drsining. Attempts U
L have also- beenfﬂede to make natural bréeding. placas:undesirable to.the : L
‘sosquito by elfMinating’ protruding vegetntion .and-- debris from the atem. . . .
ﬂtill snorher method of mosquito ‘contral. is that of reIessinQ\sterxle male S
I 2 SN T R ] -’,1_“._-...?.__._.'-: e . Y - . :

* o




wosquitpés 'tnto ‘the moa*crn_ ":° POpquticm.-

o ;'m#les L0 mate as’ usﬂal with the’ femaqu,}hpt bhey will.produgeuho new B ?;_= g
S e f!bprlug, chever, thgse expértmenta have.not ‘béen- a8 duccgsﬁful'a& _ ,&;A, o,
s pnedicﬁeﬂ beanume ‘the- Te!albs do ngt wate -as" prgdicted: with bhe ﬁterile;jrﬁﬁﬁﬂ' B
i f}j”;:,r, maiea, and ﬁhe pbducciou n populationlia not aignificant.__an ¢¢j e\ &
Ve RN 'F.'.. S v e v . -,‘ ' o !-':'. " ‘ ‘{

SRR ,,Alchopgh these nagurai methods of\control are- more nglogically qppaalm ~:ff' Lo
R ing they have not,. as yet been able to: provide the control‘pecassary<for AR AN

ST anceffective mal@tia«etadicatinn ‘program.” The searvh goes  on -for- a more g,‘*fifﬁ;-fﬁ
S éffocrLVe natural nethod, of ¢ontrol, - When you work with the- compuﬁgr pro- e ey
SRR grdm ‘in this unit, the' only method of mosQUito control available toiyou _,..g@f
o will be thé usa of pastieldes. ' n-‘vrw e DTS S Y ‘,°;' JUSE
: R RN o ‘ UL - e o L R ,
e ._‘ meunizat{on Progra S e ,/} B, ae s Fen gl -} T

'ﬂ-' “Tn additigu to méaqu1Lo~conLr01 pracniues, as y effort to eliminatq
“imalaria: mugt Loclude” ‘the uge of preventive drug Af a good partion of .
T - the- popu&ation‘can be\protected against malaria, the bgtter ‘the chanqes, oL
4”]}[*”_,}‘32_are thdt® the" d&sease car be controllqg; The antimalarial drugs mentioned;,y
B -y’ previously Gan bé administered L6 pérsons; who,do not--haye -the disease. In. :
g o Yoo .some tases: thL drugs prévent the ‘diséase by spppressing the deveLOpment e T
LA ., af . the- qymptoms,of the disease.- In. other - cases, the drugs. supptgss the ST s e
ST -symptoms but allow sa Ibw-graﬂe fnfection’ o oceur, whiéﬁ helps thp indiw.m.ﬂ;ffV_'*;“n
S vtdual chelop an 1mmunity R T LT R

e T , DNy pe T e RN

4 R . S \ \P R o . - - : e '. -_:_\ R . Lot o e e o L . s 3 L “.. o

Y Y " ‘1”1--v e S LU, PR NN R

‘ o &Lahy o}; Mal,nria l‘oday .-‘_::" S e e T N L o '
' S Muiarna.has been one of Lha biggest world health problems for‘many '

'i?_ "-vear».t -Ag. Of qbptcmber 30, 1970, of.the ‘estimated 1802 million people’ iif;~_;‘“=L;lVf
Tiving in. Lhe-artginal]y ma]arious~areas (éxcluding China, ‘North Korea, .7 - .= ..

N . .- and North. Viétnam), 1140 million (o 74%) of ‘these: wére in. areas where _ N

© ... mataria had been efadicated of "where: an eradication program was ' ia'progress._'_,“-
T I ‘The map- in Eigureiﬂ depi¢ty this werld sltuation. (Map iS'report as of- o

S rL-‘ June 30,1969 ,) F{nure 2 ghows .the pattern of malarla | occurrerce. in the. . -

co "United - Stdttb. ‘Note' thé sharp: 1narease~of bhe disease related to the.re~ o
ey f;f,‘" ‘turn.pf the Vietnam vetarans AT B T R
Lo ] - Health and Iaconomlcq cen o LT eno LT ‘ LT T v e

When thtnklng dbeut hoalth qnd health problems, most people overgim-- . s

pljfv the matter,. Health {& not merely 4. matter/of medicine -and. biology. :j- A

o CHealth Is” ‘really verchlosely tied up - with many»othernkindt of concerns, " e

, f it re1atos ‘to economid, 'Lcologin. soeial and poiitical considerations. 'fﬁ_~_l Lo
o We will begin to BUTVey Some. of thése. rgﬂattqnships here-in order o . . .o '
'in' prqmpt yOu.to«try o {magfe “the: impliéabionq of\rhe dqcibions you make

e when you: actUal'fly wnrk with the Lomp\xtet program IMMR
(R E . If you gave: A€ 1 momvlm £ thought Lt woqu probably be quite obvioua
. < Ea you that the" phyd{cal'héalth of" 4 nétion bears A qtrong\relations P

te irs econpmlc hndlth Ehr}iet iﬁ these materials, we. spoke bf the }-gﬁ y“»l:"
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g;e\mhgt“can oatﬁh poor nanions qnd doom,tﬁ@m.to economic dil&l;etv
““?The Woni Hoqith Organization: ci;eq 8aVe al exampléﬁ,o! ¢ountriﬁb'1n,ﬁhy h s
diseasa - especially ‘malaria ~~ had dri 1ned the’ economy,'and whnre the . . :
o eradtcgcion -of the disease hod’bavedkit. In' Afghanietan, for*example, onaynf:'
..-million peaqants 1ived undgr; z’ge conatant" ‘threat of malaria. 51999'4;95"4-.#1?4:'&'
fnncion 8 moatxforcilq 1and could noﬁ‘be cultivated because of bhe 8
Jioi ‘the dHaease’" . Malaria “had: ‘caused’’a Joss ‘of $20 milllon i\ earninge.’ .\
< “Thailand;" “fLfEy- million agricultural~work days were lost each yean dge =~a')."_
“toimalaria,. This-amounted to:gn economic loss ‘of nearly $15 millien, In. 3 i
: Mexico, the eradication of. the. disease. baa»ipcreased prodwetivity 200%. .- .” :
- ;.“5L_,But there-is another relateéd broblem that et also be ‘considered,. Availm
Sk “able fynds. in“many. countries are normally fuliy committed, and 1t is rarely
AR “*‘possible.to find money to support ‘the malaria-eradication program.- Even if: e
*i;a;, :y_: j ‘money-1s :availablpy thé’program 1s “sométimes not sufficiently well plaﬂned, j_r.gf- o
S0 e and contingencie oF « possible difficulfies .are -not . taken ‘into account.‘The '"'-"ﬁ“
-rj.j;z”?]. result 1s that. the eradicatiou Rfogram does not havc 1ts full effect,’ani_
S aerious setbacka may- occur. .h_ 5 Ly Mo .-wd~=; e :{.
AN Youtcan See, then, that the nelationship between the economy of a- ooun*.
U try -and. its health ‘ia a. two~w&y‘relatidn$hip.. “The. eﬁonomy affects the
- '., heélth and the health affécts. the econemy. You may want yo explore’ some .
N poSsible ways of breaking tﬁis cycle duriqg your study of thia unit. ﬁ'ﬂwf:*h'ﬁf_f"
S v RS SRR

In the twenxieth ceﬂtury, it is next*to impossible to cqnside; heq}th

4».“

without considgring ita relationship to the ecology of the world,.. s ,h;,
e Tt N i . ‘ e e *« . .

*3;951;3;71 ~ Earlier in these materdala “we talked dhouc the controveﬂsy over ‘the i -3 S
g use-of DDT“as an ‘aid" ‘to malaria eradication. Thfb is a serii us probqu 'Rff'rﬂj.:u

o, for: both the ecologist and' the public health’ expert. DDT h freed
;%>Hra;, 1ions of nen. from the “thréat of. malaria, -and yet some believd thatv in ﬁha S
1ong run; man haa been’harmed rather thad: ‘he¢lped. On- ‘this- 1 Biie, you are'{_;*_i&» g
o the one'who must’ give the' evidence a.fair weighing, and then, decide‘for R
W }‘fourse)if“‘-‘ BT : ¢ R T R S ) S T_ v "
M e W e p%‘ _ _Q.J,,. vy .f__%_‘: S ._ S
Still another ecoﬁﬁgio concerhoariseg with, re sbeog to tﬂe'eradicatiog
e of ahy disease. When ‘a. diaease like\nalaria is controllei or: ethdicoted
. ﬂ'“-F,..ﬂ_ - from an" area the: sult is;that the death rate of ‘the. populatioh is -“x.gif;
o greatly lowered’, ‘but. the~ birth rate either remaing the’ same or” fnér asesw R
R due 'to the elimindtion gf the ‘disedse®’ This situation, -of tourse leads’;. .3-"
. _ to'a, ripl growth in "thelpopulation. '-In Ueylon for example, the. control
T z;.of malaria roduced the death: raté by ‘half ‘and-‘doubled the lifa expecténoy,

o tesultingdn a rate o(’pobulqtion ‘Increase .that threatene to nullify the'
L Thenefits obtained ‘unltiss the birth rate 4s controlled. *Sydden uninhibited
zagg-j?"“ ‘p@pulhtidn growth in a, countty like tha; .can ‘actually” lead to. a 1owor _;gf;;: 1:,,
¢ -gfandard’ of fiving, for. the’ populatioh can easily demand more food,: Ibonf;ifljt“
and jobe than the countxy can supply.: Somﬂ*ecologista believe that.d osef~~,f~,‘

Y

€
K '
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o nltural mtho&, £ pobuzla‘t:ion'éontrol:-"' d that inth‘rfering f’@h the ;,.l.»_' B

“hormall courae ‘of events islindesirable.’ :{_','othei*a belileve that': sc! neevand.!

Tl e technolohy.qan 83 ‘.l.afyz the" needa,gf, the pe@l@ untdlo they. ult,imaf,;ly cap;
‘brmg Birth ‘t’ac andodoath' '&tes,\. ipto balance A0 as f‘\alati‘vely "d,tseqae-—

« free” world.. “Yhig, debate ‘is:; hothm: qéalogfc«l one that Wil by imtet-
e%t:ihg fqr )_«;J t‘.O(' pr&b@. L g - S

e e."’ :-.'Li, .__\- .“ v .: .- J,w : ,‘3'-‘ '1..:4;,_,.“"}:. a .
Sowiﬁl aﬁd Political Concetas Relgted t:o Health'{

L6 ] "kl & *
"v “ - "’ oy

o*"’o

\, - O Today w*e live m a Xvoi*ld that has hecbmﬁf'qmaller a,pd smaller ”"’\iet T ;‘.‘;, '_,._ N
N R !:ra'ée], allpws Q. person -to ‘get" virtually ~anywiferét in ﬂhe worid withim a. vy -
. ’f '; s E"'*'. © matter 6f houta .- Bécause’ the world h fdn gffect become. ﬁbre ,aoceasible, q{'
ﬁ‘*“ .-‘,‘."_ sbciél political\, and *economic patterns zind rela‘tioﬁq‘hips héve . chaxfged K

fa el ‘m ﬁrasticall& ‘and, we,&re better: .able to spe.nk t);uly of. the. world c'i)mmunity, g
PRI TNP H T t)terwb in world héqlth has’ t:herefxpre been stimulated by" political Ty
S . °and aobial ,eoncer,zns as w%l as huﬁ\ mﬂarian\‘ro‘hgs.__ For example wh‘iereaé' *-vv",,“ s

L R "'.‘;f 50“}'¢ars ago the Wealth of the South iet:namese people ma’y not, havewirtﬁlu\m =
S Loy iiged S'tates in any stgntfdcartt way, | dt. bétame K v.i‘tal c&oncetn

+ %o

_enced- the U

wllen,-in the.early 1970's, the U. S, attempted to. "Viatnamizg' ¢ the war: }" b
“.“there. . If the .South Vietnamese ‘aa« a. péople tere’ il;l, JLhéef Tt ‘oould A r
" not’ have héen made. «Again, whereas .15 ‘years ' agi9, . the health: bf’the « TN
‘Weatern: Europeam natigns may not have directly atfefct’wd “the health, Of i
-Americans, today we - -aré, ‘Ve:ry concerneﬁ beeau_ é . thousands okl‘ Amgricans . ."3"
travel "to: those nations and return:.to sthe - Y, bk Wich the’ pcssibiliths
"..___':of travel fn’ China. and the. U3 SRS being ‘oper ed up, we ‘must also beé-’ N
'concerned wit.'h health ih thosge ~countries. I'n‘ facty t,he world has bgeome
'ﬁ?ch thatiwe mudt be concérred with yorld :haalt [Fwe are th.be; solié-— ST
.1tous about our' personal health The «World.Health Organ,iz-arion' (WHO/)
has concludgd thats ,Lnset:t jivactor‘éuof disease, ipgl ddimg Anbgheieg mo§- R

quitoes*can enter modern almfraft and sumyive: long f£lights and thaty the.;, b

PR -'.,-"-: " #ptread of malaria i the ‘world 'and the’ succeqs orifailure of itb preVen*
AU _ﬁ tion ‘and c¢ontrol: can- ‘alsd be- influenceﬂ by air trandpbr‘tf :

.8 ! ..'.'.'01 o . P .\.» .'
i t .'

", '.';’u1-."

B L ”
VA oa f . .\_--.. ‘I)

i wq have discussed ,previously how a ﬂatLOn s lwalsh qan affect 1ts L
N economy Yop can- probably Btee. .that healt,h ‘xlso has cquqequences cm Lhe -

m@:o]itical status® of the COuntry\ 1f a natfon i% 111, i'L 15 weak and "
. .,:. can be at’thé ercy of stronges, h&’a‘lt‘.hlen nations’ “In thg e.ven!: of, walz
' yoy can easily magine how it(iaortemt the’ factop,,health e

4 Nel oo /v U 'u s LT
RN L o The W.o;ld.“a&tuation in turt have a signi-fkcam (,ff ‘c'_t.__a,',,'_thé-‘ t‘_.__5 RN
e healt;h of -the wprld,: Fot example, during World Wiri1l, whe "Japan entered
_':'%__*_"";'Q-::-i . “ thé, W»&l‘,-thé supply’ gﬁnguiminé which: tﬂ'. Llies had: been uglig to tréagi.
A ) mdlariawas Suteof £, HI8 1t had not béen For) the syRLR] tie chemical" c‘n.. :

! pounds that yere @evelfped'qt f;hﬂt time,.c*hempump ofévents . might, hay ve .
- been .chansed.. The drug quznaerme indeed helped «the’ 411’1 B¢ achleve vié- o
P, " ftories 1o hfrica,. southeast. Asis, and the Far Kast, because ;i.t wa;g dl‘fle Eo
N ~_-'_' ward’voff\\ malﬁia “and a’ ;ngseciuem:.*croop d&,pletion.

LA




RIRN F addition, the politggal‘ai;uation dn- u nation caﬁ”hdye ’graat etfect

: 'fﬂion the health of the mnation’ . For' exdmple, an: effective malariavoradication,"

- .campaign depends on full gbdernment cogperanlon._ Fuuds must: belallodated

. for :he pﬁogram, aid “‘then the’ administr&tive ataff ‘for “the. prog#am mhac be ™
able “to ‘depend on, the government officiala Ln order to carry oqt the program
-afftciently and on achqﬁu]e.w'ﬂ o ;.“ ; S oo S

- b - S °.¢, e
'-”““Thag onge dgain we have' a two~way relationghip.- The pélitical‘and
goclal concerns. of a country affecL ‘its haalth.‘and the haalth ?f the
country affects it politically and goéially._J_-’

-
- LT

DT - . . - A
-1t . . N . * t
A

W o IR ‘ W.: rf;T' h R poo
" QRGANIZATIONS' DED_ICA:I:ED TO .'-THE CAUSE OF WORLD HEALTH |. -

B YT

. 1 . . e
N . . : e .

& \’ : h ;e ) e
There are s;vcral organizatians whfch are dedicated “to. purduing the \

goal of-world health, The World Health Organization (WHO) was'formed as -

" a gpecialized’ agency of the United Nations in- 1948. Regxpnal ofﬁices \

thrdughout the ‘world initiate ‘projects and carry them outm, Thd goal” of *

the- organ;zation 14 "the~ﬂtta1nment by all. peoples of the. highest possible

" level Af.health.”  The WHO-1is' responsible for internationai narcotics .con- '

trof” and"biolog%cal standardization of .drugs, and conducts wi spread cam-

_'baigns against many devastating diseases,  In addition, it sérves-as a

clearinghouse Eor health 1nformation . ‘Perhapg’one of “its most notable

“programg, is i 'plan to ‘eradicate malaria on- a global basis,  To'date, .

" the brogram had been duite sucgégsful and over one btllton people are

'”-;ﬁ:' nov frea f&om the threat of malaria In"the world

. Oy . ‘. e e, . 4 . e '.
UNIGE

fhe United Nationq Childrean Funﬁ"is a branch of the UN whose activities_.
‘are exclusively devoted to helping children. 1t too, campaigns against the .-
o mafor -disegses of the world. UNIOEF Lsfinanced by the voluntary contribu-.
tionﬁ of governments and private ghoups of. people from variOus countrigs.

. . , 'y 't . e

. . Y ey .
_./_,._ ' ‘. . AP

'J}.% &\fAO (Food anH’Xgriculture Orggnlzationg SO

, .

P E
"~ . L

f,_~3 The PAQ is a Specia117ed agency of t UnLted Nations whose main pur~
pose is taq relieve the’ ﬁunger and’ inadequate nutrition. which’ afflict half .
the world's. population.' It cqrries out.many programe Adn cooperation with"
WHO and UNICEF.; T e T ) S L

<] [

fOARE/MEDxco -.17'-"; o '__. S
The humanitarian work of" Dr' Tom Dooley in 4 northern Labtian villageﬁ}3;
had far*reaching éffectau- Not only did he tend to the 1113.of the»peqplef;*_

un.

. »




. . . . Sl v:,“. . \_";‘»._ _‘o,r:“..::..._ ; e
—ehere., but. he taught and trainea them t;o run "their own hoepital. : In 1958
-Dry Dedley- apeaﬁheaded tﬁe founding ‘of- an. organization called: 'MEDICO -

" (Medieal. International Cooperation Otganizatiop) * MEDICO ‘is. &: progrem
which allows therapeutic medieine to be practiced’ ﬁot sick people ioy,

'ff areas; that hagglittle-or no- “chance of receiving medical afd, i in 1964,
"MBDICO and CARE merged; - CARE supplied the money‘and 1ogistical support, .
and MEDICOlsupplies t‘e d0ctore. R ; DR A e

W1
.. .

SS H e .. ‘\ ‘ 4 o ' . ) . L ‘ “‘ r

Ptoject HOPE was begun- in 19560 when ai unuaed navy hospital ship
'was refittéd and named’ the S8 Hope.' This ship travels_ to foreign
~countries and provides medical assistance as well. as t:aining. Sinc
-1t began, Project Hope has trained over- 3,000 medical . personnel and

stimulated the development of medical facilitieea}n many parts of the
world o Lot Wy . e

'i'.cher Orgaquations‘°..l X _ _ﬁ.j. , »,.ﬁ . ‘ E

.
Lo

A X
i

rhere ‘are’ other private aau public organizations devoted to helping
in.the cause of world health. : Medical: ‘migsionaries, the ‘Peace Corps, - .
_and the U.. S, Pub11C°Health Service, all provide assistaqce with Kealth
programs in many parts of the world

A .’




MALAR 8 model ,ls bas,ed on a malarig eradication formula publiahed by

the United. Statea Department of ‘Public, Health. -This: simple :moded has. heen .' u

rovised\ in such'a way “that the tnt.eractioh betwaen the .four bdsic treat- g ;

"“*ments can be deled."’ ST e e ey
r o n e . A L SR

Costs and effeckiveneas Values werq established through the. ald of‘
Dr G« ‘Gramiccld (Chief Epidemiologlcal Alaesamen;, Diviaion)bf Malaria A
0 I‘rmucatiqn, Werld Health Organization, ‘Aveénue -Apfa, 1211 ‘Geneve 27,
Switzerland) .. Morbtdity and: mortality dﬁto .are ‘based on.estimates collectedo
durlng the ?Oth century in the United Sto}es (eee Pigure 2 this section)

9 . -t p
Ve Ve ¥ LT e Ul BT -

.

K 'H Program VarLablaS“forrMAB&R--_;~\f"

[y K . '-_ Lo et .

The fol!owing vartables are used in tha MALAR" program. -The numbers -
 in Parentheses are the values ‘Presently qfsigned to- each: variable. Some,
- OF these valuesréan easily be altered, and directions for doing so are
given in par& g oF this section. ' : o

.

Program Variables for MALAR

. J : L . '
. oL ®
. -
; - P ‘ . ---_'.' . ‘ L. R
: . FEA v . e ca
. ' : e . . ) , :
. s, .
) . o

Variable ' Meanipng .’

4 e . /> '. ... N ' ot -
"‘,Coé;t'_'of 'curr_'en.t proﬂfe_lm co

* Cost “of '-hospi't:'al progra'm
;. \Cost O‘f therapeutic dr.ug program

%osi of mosqui‘fo spraying prognam

s -

Cost of - preventive drug program
Unspént funds iﬁ budgebins, OR past allo cations if pot budgating
($500 000) \ . :
Five—yeap bu&get aﬁocation if budgeting ($500 000)
Budgey holde for: five-year per‘iod if buc]geting, OR N
*::ota\ o vatfon if not budgeting :
. &

Actu‘al eff &ioncy totaliza; ggr hoapiml aprogram (0)

'l”r'

Act:ual effleiehw &otplizer for drug progran (o) :

l\x v . e

Actuai.] efficiency totalizep for moaquito /t/pt‘ay program (0)

Awtua

§ -
offictency g.otauzer £or prevet}tiVe druﬁ program (O)




A o

N

: )
D .
e
Ly
Y LY
ST R

N

R1

S2

84

Y1

Y3

" 'R3.

81

[

v

A

Y(z,x)

‘e

. An . - N * . ¢
: N ) -

N

0l

Totel deathu due to melaria" (Q)iu‘i“;5“f..' .

uhmberupf dqua'of preventive drug to be ordered per yeax

*

Actual effectiveness of preventitive drug ptosram '1,31

Base.coat per person fori sduitefsnray;nregtam}=t e e "Y;ﬁ

o b

Therapeutic drug doses to be ordered per year .‘5;1f~_7-_” ;-;' L'..

Aetual effectiveness of . therapeutic drug progtam -
Temporary response and randomizer holder';:f“f.f"-V e " '#°:§:

Npmber ef hospital beds

.-

Actual effectiveness of the hospital program

Effective numbers of beds available per year :

. . 4 L e *__'_r S e

Number of 'years with ‘some surplus in hospital beds (o)

Surplus doaes.of preventive drug still good .;:(O);{f' - f:f;f'

Surplus doses of therapeutic drug still good

Q

Surplus doses of Qieventive-drug’past use g e :5
g T ey
Surplus dbses”of therapeutic'drug'past use” S (0) B

' N

Desire effectiveness of mosquito spraying program ";
_ Actual effectiveness of mosquito Spray ."f' f’i*i; e
C TNy . PR '
Year number counter s ) C e .
.Y‘ears 'in usz counter_' oo - "'
al Program in use -~ T |

Ya-rs hospi . , o
o N
Yeara therapeutic drug program in effect R |
. . . BRI O
Years mosquito epraying used P

Years prevenbﬂve drugs used -:l' | 1?’:=}’1.,t}: .”{:'Kf{f _— ~1ﬁfﬁf

Treatment useﬁflag holder‘ j{f;-mﬁrﬁz

-" . P . AR T W

Treatment number j ;;.}':"[fh¢ R L

hVeraion flag holder

‘ BTN
e "
) . ) o
Y ’ \ TN -
o . K ,"‘(‘,
_____ .l ' ‘, 'I‘ W '
. ,. A " e
._.L".’ o :




The ¢ffectivhness of the varioua options are calculated by tha formulae
given balow'--g_;: 3 VR -

' . \ »

. . N ¢ ..

1 v . L R

..
.

‘1, Mosquito control programs

. vy ;'V:*[;80'

."-f Curétive drug program.

. Reer 5
[USE | N . . """
. AN R . - ce

- . "
1.V
o

. Y '_ L~ <P/m "

- R
3. '?iel%?hospital program.

>

Lo P-+'R f' (For values of R less than
31",‘“3r””* . 50 times the valua of P):
;érqbgntive dfug,prqgtgm:_
Hy = (H/A) .6~
. N . o ‘

-

LI

LY

.. For year 0:

M - 25A +* Q\/ 4500 R
g 04M+Q\/04*M

_where Q\/4500 and Q V.Oé * M give a randommess to

the numbers.

. '




Le Ly 'l’orothgryuu A

e L a) If P1 > Rl’ ' '_*';} a.:_qqf"’::-w u

RIS R S [(l_ul)(l_VI)M . m“ Wm_o_ .

. . * o ' /" )
. ‘ o .:/ . i - . ) ) E
o - CY 7 '\ - B ' . A A LU

b
l

., o : : "g;. [(1-}1 )(1 v )(2 5 X'10% % QJM)](:-R ).. R
s ._ -.. i N . . - . ... _v‘. . “-.,.- 3

F = (.04-,036 P} ¥ + _}3”\/",(.04-'-'.{0_36 PO el

/ '. i | | | . R 3
' L " where. Q~/4500 and Qw/( oa--oss PI)M give O
AT S randomness to the numbers. L e e T T
R v s r . | /

L 37-7_ﬂ “{E.f1 keiécive;Costé of-Mdsqﬁito:CdnilbL’Che@idhlq; ;f{_f:' ; }::; g ;;_' @: RN

A N . ' ) ; . ,
PP . ' LN .

i . L
Co T A full, treatment with ‘malathion.would ¢ost 3. 08 times as-much as a
' ~. 7 < full treatment of DDT A full treatment with propoxur would" ‘cost 8, 5 B
b ‘tires as mych as 8 full - ‘treatment of DDT.’ Partial treatments are more Y

expenaive in the same rafios‘\\ L . L _ _ e

el , .




the \é_qei'-jogg' 'rat_'es..
e area,under treatment haa been subjeet to malaria for a’

1ong time and thus'a ftagtion of the, population is. assumed
“to haVe developed a slight resistance to the diaeese._m

. . Voo,
.8 ' .

:In any one year, about 4A of those who are. infected wfll die.
~of .complicaticns due to- malaria, 1f they are not treated. with

drugi but, birthra&e is such that the popuIation remains nparly
stable. -

. . . . . N ) ) . ;_..
.."_ ""';' . .. . . o

*The hospital confinement period for a malaria victim is one
. year, when there is' a shortage of drugs for: treating the
- disease, and about 7 days when there is a s‘fficient supply.

-.Drug doses for the ill will be usedﬁfirst in the hospitala if
they exist. The surplus will.be used on non-hospitalized
svictims.

LS C .

Treatment is limited : to this one area and surrounding area% |
are not yet be’ng trsated X . : :

Co k
. . | .
Ve .. . . .
.

Ihe birth rate in the area’ is sucﬁ that the deaths due to
" malaria do not significantly 1ower the population _amd itf
remains at approximately 100,000 throughout the‘yearq

. v / , -
~ The costs quoted 1in’ the program are. based ‘on data from the.

__World Health Organization, and. include administration _
"’and personnel ‘costs. |, . . SR | -

s

The actual effactiveng i of any treatment option cannot be
100%. That'means,- for example, that a 100% mosquito- -
eradication program will not wipe out 100% of the mosquitoes.,
This .18 because’ épme of them have a resistance to- insecticides,
- human error, etc) Other factors reduce the sctual effective-
. ne\sa of other ’p‘ptions. SR

* . . Soe

. . d

.

Unused\drugs lost at 25% per year due toapilferage, spoilage, A

o and otrer factors.'_w L . e ) L A

10) All pestieides used have’ the same effectiveness._ Short=lived
pesticid_s a&e reapplied often, hence their high- cost. '
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0 Currently the etudent sis allowed $500 000 ehould he T
select the budget option’ (Version #1)..You may wish
";“te alter this amount; depending on ‘the students and
',the degree of difficulty deaired oo

Our calculations indicate that the WHO" would expect
. to spend approximately $300 000 on such a. prog#am._

" ° The DATA statement in’ line 48¢ contains the budget
; alloqation. This line - currently reads

o . - _- ,;? . t\'f’f;’*_ .
:jjééQIpATA-¢}¢.¢}¢,¢E¢;¢,¢;¢.5E§.5§5,QL'

The numbers SES SES - refer to the allocation
. (SE5 1sla form. of- 5 times 10% or 500 000)

If:you wanted to change the a110cation to $800 000 thei~-‘
. line would ‘be rewritten as.

e
w

R

48¢ DATA ¢ ¢ ¢ ¢»¢ @, 9; ¢ g, 8¢¢¢¢¢ 8¢¢¢¢¢ ()

.. \'- OR : B
'48¢”DATA'¢.6.¢.0;¢,¢?¢,¢§¢;8E5Q8E5.¢ :

These forme are equivaleqt Note, however,

1f you use the. first form, do not use commas

~within the. number, "Also notice that all the
\gother numberu in.the line must remain unahanged

« o o

',Theee tWO positions in the above.line 480 may be altered
to any ‘pumber, and so-the budgeted exercise may be made
harder or dasier to .fi# your needs’ and the abilities of
your students. SR e

)

2) Increasi g the options :;H. ‘

,Currently MALAR forces the student to order the same number
of drugs, amount of mosquito spray, etc.;: eaeh year- .that We
carries out the particular treatment: progr This was done
to. limit. the number of pogsible treatment erretigies. Some
.:teachers may wish to- opent up MAZAR to the many dditional
.8trategles made - ‘possible by allowing the student to use. -
_ ,different amounts each year.gg.-' . S
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”**“‘ 580 LET CLaINT(CARIPQY) .-

e epe LET ca-INT(La*IES*ca/lﬂa) v K ‘f- o Lo e

..=w + 855 PRINT . "FOR THOSE STILL HEALTHY (1-YES!ﬁaN0)"

19757 TF ¥(2,%)=9  THEN 1115

A so;'the !ollowing chana« are: mdn atter thd MALAR tnpc 'ha/ S
‘been: loided. or -called: from atorage.” Type each lint nﬁ writton and ve-ff-h )
:r:urn uﬁtlr.the 1aat charn¢;et.1n aach liné.; e . e

.55d 'PR 7 "DO YOU INTEND TO usz OSPITALS (IhvEs,aaNO)"' . 7:v'€[j“? 'i3fngfhf

567 PRINTS "POLLOWING YEAR, | INPUT 0. or HOSPITALS mo BE uszb" g

. \63¢;;pRINT po [you INTEND TO- ORDER'
- 633" PRINT “'FOR THOSEILL (1~YMS,@=N T e
652 PRINT: "FOLLOW EACH YEAR wxru THE NO. OF DOSES NEEDED"' DU
6635 - LET C2&INT(C4*2) .~ . }‘
128 LPRINT "WILL YOU' USE: MOSQUITO SPRAY (l-YES ¢-No)"~-~

199"  PRINT '"AFTER YEAR NO., ‘TYPE PERCENT Mosquxro §.YoUu WAnm KILLED" P “’; 'i4§E
1792 ..GOSUB 1515 Y s S

850  PRINT- "DO Yol INPEND TO GRDE® PREVENTLVE nnucs"_Q__]l,',f'_ '  €31% . DU

872 “:PRINT . "AFTER YEAR," TYPE NUMBER OF nosns’ro BE ORDERED" -' AP R
. +,BB5"ULET C4=INT (C4*.72) ”J'~ A R L
975 UIF Y(3,X)=8" THEN 995 . ° g
[ 1988 LET V1-y(3 §)* 87199 - B
o 19197 TIF Y (4,X)»@ " THEN ‘1¢5¢- o
- IPL5 - LET Hlw=(Y (4, x)+sa>/1E5
J1930. . LET $4=S4%Y(4,X)=1E5 -
© 1980 LET, P1=(Y(2,X)+S2) /M :

© 1095  LET. S2=S24Y(27X)~M -

1128 IF Y(1,X) =@ THEN 1185 -

1125 LET R3=Y(1,X)*29

1139 . IF Y{(z, X)-q THEN 1155 °

. 1135 IF Y(Z,X)+52> 50%%(1, X) “THEN. 115¢
. 1149 LET R3=Y(Z,X)+S2+Y (1, X) '
. °115¢ LET, R3-51*Y(1 Xy

"\ 153¢ LET. ca-w
*1535 o
1565 LET- ca-ca+Y(z X)

. " N ;.
‘v \ o
AHOTE:  THESE LINES MUST BE :DELETED '
. : ' . /:‘ ‘ \ N '.. . ll .
A o S e e
N - S w20,
o R R SR
: T AREHE
dy . -. : \‘ Vv ,‘ -:.. ,
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- 337
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425
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PRINT.

RRM__LMALAR ~— 81IM nrxov ow ATFAC4 PHA&F(TRRﬂrWEVf
BEM._ . OF A MALARIA ERIDEMIC =~

REM . RASED ONCOSTS SUPPLIFD . THROUGH THF w.f\w
REM® “ORIGINAL vo&drpr - A FRISHMAN o T
REM \ .DEVELOPED- RY ‘= J. FRIEDLAND. . R - ;,f? VoL T
RFEM -\ PROGRAMMING: = Jeo FRLEDLANDE  § NOLLANnPn-_ e
RFM: . COPYRIGHT: 1079 = STATF thqwnsrrv OF »NF4 - Yonw} s T S
BFM - \LATEST .REVISTON. 12/6/72 . . S T MRy T
PRINT "*NO- YOU . nFnulah Iverﬂurwxnvs FOR MALAP clast. n=v0>"z L
INPUT @ -7 A T S N L S O
IF 0=0 THEN 400 - . Lo RS R S

IF Q<sy THEN 208 .__-.1 .1", e e
PRINT "CURRFNT. FONDITIOVS:" e ' o

PRINT " ' "APPROX. POP. OF AHFA'IWWUMH" s e T
PRINT ™. * " APPROXe NO. ILL WITH MALARIAZRSmmam . . = . o
PRINT " APDROY. MO. D“ATHJ/YR nur TO WAIAWIA lqmn",g S R
PRINT. = é”' o . s oL s
PRINT "T0- CORRFCT THIS ITUATIOV YOU. ch:"_a”_. PR
PEINT *.° 7 - ISQLATFE THOSF ILL IN RUARANTINE HO%RIiﬁLS" e Ty
PRINT. " - . ADMINTSTER DRUGS TO THOSE ILL"™ o _ T
PRINT ** .. APPLY PRSTICIDES. TO XILL MOSAUITORES® - ° '_J\[.-~
PRINT GIVF Pnrvav11vw DRUGS ;0 rnosr %TILL HFnIINY" '
{mxmr " THESF Au» THF pppnox. voqrq-":'d' ' -

RINT "' ' FIELD HOSPITAL OF 24 REDSt $20an PFR Y"OP" B
PRINT " . " DRUG TREATMENT FOR ILL: $2 PE- Drwqov U VP."-__f~N*
PRINT . . FULL ANTI-MOSOUTTA SPRAYTS 75477° Foh DI 4003: LU
PRINE™ . WHEN USING DNT,  OTHRE; 4quws HIGHRR, COST™ . -~ .,
PRIV(“}f o PPFVPNTIVF nnuv FFFFPTIVF ‘1 YPZ°7P CENTS PFR PFpsnv" :“
PRINT .-

PRINT "CONSULT YOUR: STUDFNT MANHJAT, an runTer IvFoﬂMATIOV" _
PRINT"YOU MAY USE MALAR EITHFIL W 1TH: A RUNGET ¢YERSTON 1) SRR
PRINTOR’ UIT%OUT A ﬂUnFPT <6ﬁpqrom RYe vpnqxov Nﬂwnwiﬁ'-_-.'g*;f SR
rH?o-nac?q p)ora'rmw/mm _' BRI ;'°;.'. PR . TR S
_RANDOML ZF: - ' ' N Lo
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‘61m ROSUR 1675 PN

538 PRINTY- (HOSPITAL

5407 PRINT - L | o _

S45 LET 7=l S A T R . R
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Yo Ylth the new. model'_ . _ s .. '
A , . - L : ' S S . i , .
g 2) In&the United States, there is strong pressure to ban the use of DDT for all_-, L
', purposes, iicluding malaria ‘control.’ Using. MALAR,- have the students ex— .. . .

. plote- the possibility of running a, succesaful attack phaSe program without Y.
B R e "

o . ‘ et . . ‘e ‘. S 1_‘ . . . . -
. | 1) As,th most - simulation pnograF‘, a good supplementary exeroibe for etudent:a

BN P
e

a) Lan they be. successful using alternative pesticidea
. " and styll stay. wiLhin the budget”

- b) Can they be suenessful without any pesticide?

v e

% T SUGGEbTED SUPPLEMENTARY PROJECTS

l)t Org nlze and cpnduct a debate on - the use of DDT Try to get access to. the
. SRR reports and- papers used by the Federal" Government which led to the-ban on A .
o * DDT use*in-June of 1972.. -If you.aré-able,: try to talk: te. farmers, public, g
. T ;:‘_{, health Zﬁzrle, and ecologists to prepare ﬁor the debate.“ '

-

"2) ‘Make ‘a st of the major world health-problems. Explore the consequences o
. , o ok t.hese and’ the steps that are being taken to solve- them. K AT S
\

3) Make a atudv of - the health services in your eommunity - Try: to determine .
. whether they are .adequate, whether‘people Know about them,. -and what ‘ser— -

R ' . vieces they " perform, If appropriate,'organize some groups to work with
. the healtﬂ servicos program.

R ;_u" 4) “Find out how’ adequately informed students in your school aré about some . . .
T il . ma1or eal th problems which are &f part-cular conéern ‘to adoleSCents,,
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)
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. 0 .
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_ ;f “fl_ studenta npur age._ ;3 S ) R ,”;-f,:_.::?:
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The HUNTINGTON TWO curriculum unit SIMZZSHQCML ANALYSIS PWOGRAM (SAP) should
.““*nc;be of great help 1n doing thia project,:y:]f .
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Carson, Rachel ﬂHE SILENT SPRING . ' ' '
New York' Fawcett Publications Ine. (1970) (Paperback 95¢)

- . N ?
“ . . . [ .
° N

Jamea, M. T., and Harwood R. F., MEDICAL ENTOMDLOGY
~ London: The. Macmillan Company ?1969) R

/

: 3
_'This book deala with .the biology and. control

_ of all medically significant arthropods.,  It: .
focuses on important clinical and public health -

’-problema and on. general principles of. pesf' con- "’
trol. ' Material on- epidemiology dnd the evoluﬁ"

" tion of animal parasitism is also included.

" " The book is "probably ‘too sophisticated for nost °
high school .students, but could be used as a.
resource by more advanced students and by '
teachera.-_. . .

- .
..

R S .
' Sinacore, -J. S., HEALTW' A QUMLIﬂY oF LIFE
' New York: The Macmillan :Gom any (1968)

.'.Thia 1a a general health atudies book which
addresses: the vital healéh 1ssues of the tdme. .- | .
Although it 1is probably An. general ‘too sophis-., <
_ticated for the average high school- reader, L '
- parts- of it are appropriate for aecondary
. devel, Part’VII of the text deals with °
-ﬂcommmnify and: global health, -and.-- ia/partiqu—'
gﬁg&yy;elevant to the MMLAR unit. SRR

idllens, ¢y PLAGUE KITiSRS . |
. New York‘“Séribner & Sona (l969)f

: ‘. ) i ‘ . " ~.... . . 1
. _,./\-}_'{_- B R . . \ '
g - .'.- 'l_". - . '.-'~ .




"DDT. G'ri, cnsma C‘urbs are on the Upswi
RS B SCIENC 164 936 7 ﬁa 23 1969. : B B TR ERTIIR IR S
DARRPRE : u;,rgf'ﬂ_ 3.-1' _f'T%is ia a short,,general reveiw of the highlights SR o ‘
el e o U+ 00 - ‘and actions ‘of the federal B lernment with. reepect
'.;',-_".'_ - E : b

TR e " - to the DPT issue It describbs the major events. . BT

. o Voo in ghe controvaray which followed the FDA seizure SR S
s T e of DDTwcontaminated Lake Hichigan coho salmon.-_; ;*., A :}-.
IR 'Whlarma H%ns Rbund Iwo L Gilmore c. p. L ' '§';,:. S __»3(_.;

R NEw tomc TIME'S MAGAZINI:. Sept:ember 25, 1966 ‘p ity ff . o

!_,3} _.;_  f_.f . This is a'very 1nteresting, easy-to-read article - -1;_,..@"::'43
R “which describes. the dévastating effects.of malariy - - = - 0 T

. throughout the*wdrld ,, and. the’ research work that o

: , is bei“8~d0ne to cbnquer the disease. "It describes T

g - Y., .. amalaria test program which\was ¢arried out .in: & ;-n?m R

o _ :  federal priaon in Atlanta by. the U S, Public Health: | SO
T T Service. "It discusses the use of insecticides aBa .o oo el ]
v e e malaria*prevention measure,-and talks aboutythe - . . .7 S
R . .- . problems of insect resistance to.drugs, ~Itlalso - - . . i
e .* . considers the many ‘other broblems encountered by - -~ . - R
T T v T the WHO in the attGMpt to: eradicate malaria from .- A

. Do . - the world S e IR

"%hlarma and Viotory in Vietnam," Modell w N -:- -
CIENCE 162 1346 52 December 1 68 ".«'wu

B o '_Z_This article describes tHe contributions of the'. e

Lo e military- to- the fight- against malaria. "It tells - b

\ PR R ‘the interesting story of how maldria was: control ed

R L . during World War II and -describes the’ research. | . . .
o sl o Lo ¢ that ensued. lt also gives>an account of .the.' | S
7¥‘ﬁ\\\: - AT " problem which arose in Vietnam when a drug~resistantj'-‘. e

-.strxain of ‘malaria developed and: of ther reséarch T
. 'program that resulted at the Walte ‘Reed Army .-~ " . L
o '-._-}-'Inpt:itut:e of - Résearch. ‘ P

. . /.'_ 3 Lo T
A S "DDT m the Btosphere. Whera Does It 00?" Wopdell c., e.é al. L c’ o
e Y SCIENCE 174 1101 75, De'cemherfdo} 1971.”_,. B
S -:7 This 13 ‘an. interesting and’ weli-written article mhat Do b
ey describes‘fhe use - of DDT in the U. 'S., and-the effecta .“',“-‘J;; y+
T A TR ,"aef ‘the pesticides on’ woils,’ the atmosphere, the opeans, . f":--ﬂYffflﬁ
e it T and th biota‘ Tt describes ‘a model’ developed by the ° LT
AU _"v"'j}jfauthor ft)r DDT cirCulation in the biosphere._ SRy




"MALARIA BLOOD DISEASE’ AND GLOBAL M41V~KZ’LLE‘R"
+ (Black and white, sound, 29 minutes, ' Lo
call number° 81925 5~day rental $4 40) .:: 3.
”Thi {1m introducea the layman and ‘the* scientist
 to récent developments in ‘malaria and related
. blood. diseases of man and domestic animals., ‘It
shows malaria as the major. ‘wosldwide catdse of " 1.
.diSease and. dgath 1in the tropics and subtropics, "
Drug~resistant strains of the causatjive organism .
. and: pesticide~resistant mosquitpes are shown and -
- described. The film also discussea new tests for
malaria and.current related research at the’ '
" University of Ill{nois._ “The : flﬁm is available
from‘ St . S o _o,'-_-_ o
Visual Aids Servtces
Division University hﬁtension .
UniVersity.of Illinois -~ '
N 'fhamp'ai-g‘n . I1linois~ 61820

'
v

T e sl " g .
e : iF e 1
-

3 "MODERN wosqurro coirror? - .
o (C010r, l&mm sound 26 minutes)

, .

This film shows how new techniques and the .
winsedticide, malathion, have made practical

.effectiVe, and ecOnomicée mosquito ‘control
available. to United St 8. cities.fTha film
1 aVailable from. /ﬁ e

Modern Talkiq‘g Picture S’ervice

1212 Avenye -afy the AmeriCasjV
’New York, New _ork 10036

I

Von - 20007 ﬂ\(egt,,_w e
. 'Washington, D.:C. :20036.
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Council Bn L vironmental Qualicy
- 722 Jickson. P ace, NW
Washington DNC. 20006

» v L,

Environmental rotection Agency
. £1626 K”Sureet NW
_Waghingppn; D.‘Cg°. 20&60

1’0.‘
I,’ .

Food and Drug AAminisCragipﬁﬁf"
~.5600 Fishers Lane” .f '
Rockville, Maryland

Health Servieea and Mental Hea
Administration o
5600- Fishers Lane jnf S
.Rogkvilie, Maryland' 20852




