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INT ODUCTON-.TO :THE UNit-.

MALAR

4

. . . .

,

. unit T.OcUtiti...6.n Malaria .46 a classic .elcample of a:Wort
''-.AS: You work:With the 'materials' in. thOnit 'and the. co

he
te

. progratt.M.N.Ag, you. will Learn ab'out the med.tcalLand bi.ologiCal, as ects. ,
.Off :.th ts 'heal th. problem.; bUt. you wi1.t. not stop 'theirei You will begi to

tiyit:'313q.11..ahealt4t.:priiblem'invOlves.,many, other kinds of concer .s,'.
. and 'Wou w 11 begtn . t:o 'look aty it from pointa of . vieW,you May rieVe.r have

cv!.nstcio.r;vrbe ford/... 'jou i1l see' how health probletn ;can also be
.1gya..3 I.,: 004 tic4/1,.. economic., and..oecelOgicat. problem,. and you ,will egin
to age just hst9 eotilplex iS the' busiriess'.of achieving .6ounds ,heatth for".. ,t

,5:

rt,4 You.'lbegin the. exercise?"
-may Wa youlito spend some bite readi
.ivatcrial:-,;,...'presented Ln th REST:117ip.,"

giv's,;...''you a cle'Afer. uuderVanding
.:to you. in tit.ie !cOmputer-Pr6graili_,MALAR..

,
/..N ,

.
. .

'-:MAL4-t:Mutiates:.:-the---attack phase of .a .ina1aria-eradit4iein plan. 'It.,
011.0'14 .Yoti to ;,-.11;.teilpt t'O'eradiCat.9. malaria .froM a gtNied..area within five..

in the STUDENT rigEL, yput teacher
nOor: l'earning about the background'
./!!.4NUAIL of the MAUR unit. ,; These
of the *probiem that wilt! preSented

PROGRAM

i
Y,60.:c.an try,. to '.d.o this with 'Or without 4..budget- limita,tion.

,# -,.... .. . . . I,

.1'h c Ondit 100 yob hate .to v..,715tqc with' hppear .in the "box". On the
-

.. ...
follow.ln4 page. ....- .
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'AP PRO4..''POPui.,ATT.41;.0F.. AREA:: -- ..1.00600.

2500.0

Al.)PRO'N DEATfiS/YEAR. DUE TO M.AViRI.A: 1000
,

COAL: '..,ERAD.T.CATE 6R. `1;1.1.11; MALARIA. 'INCIDENCE IN.. ',111.;::ARE,1, .

. . OVF,R,A 1AUi PERIOD-. _,.
. .

1 ,.

r L ii
1

G4 k

i. . , .

:Dill..., "11,SVA .(AN MAKI USE ( I.- A. 4- 1 1,1,41,MhNI METIIOD,,. NAAELY:-i. - . ..
1) .rt'ci IsoLjbV,. 1.rt Pi.(:t Ed....hospitals tilosq'.4ffl.ict:ed by Imi.14eria0- ,

., ..
. . . . ,

2 ) 'Po adm.Iii:.1.'s-Le..r drugs, bo. Ittio..;3e whb ...axe ill
r,,

..;: .f:..-1: .1.). 1.4. Ili. :
.-

'' * 3Y To..to:ie .1.peS.____c ":,_ to. I. , mosqultoes,
. ., e.

. ..
4), .l'ip g,ii.fe prev'ent..fV6' drugs. to thos6 still healthy 4' .', ..

,. .

, 1"--- ..... i .. :...

T1117,ST ARE plE APPROXIMATE COSTS:

!MI
. . , .,...

. ; .. , ,

E:Leld hospitat,.,pf O. b.eds.!. $ 000iiper . year
. ,.:1 ...

. Maxt-mumrnal.arla drug- tredbient..1. , $2/year/persdn,
... ' y.t.111:, ant L-Inosqui. toS'prat; . .

When '.'uging DD'I' 7500.0 per year
(4hon. using. Mal,thicpI $131000 per yat
Wheri ms:Ing -Px;op6mr.. - .$'6330lf pbr y ear

. .

Preventklie drug e,ffeetii,e i yez4r: ..72pevs6illypar
. .

.. , .
' 4 '

(1F,..UST.,NC'. A ISUDOE'1 you., $500 .000.20 W04
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...Y.91,1 a 0: ..allqwf.d .kol..4.0,t.ltiv the.,.0tent:to:whiafy i'l1/2011....,t.!,;,11)&e,oct.-1:: .

. .--'..yalt..oc..1:sions for a spectf lc treatment inetho'd- , the computer.' will :.Pria. out
.t; i;Ootinitt ..iii.t.h.tht d.t$11*.v.acll. Yo.ar,...151! the ..fiVe-Yenr.-perigle; :.A.f.t4t- i Eirfer :

. . . . .

;..
. . ...

4:. Pt ho s.09i:,..t.if: tha:t p Lan arvd . the .to t al -tup.Otnit of Illoney you :liTayt?:::,,,,o.i,e0- to- ".t.fiat ."

...' pPtot.. 1.1 the, program ig betni uso4 witlh, a bpdOt restriction, 'the m.-s

p.ute.e.`Jw..t a prini. .ou,t1` Ow. ba1 ance::remainii4. in; the budgeti-." After' you. lia.ve.. - .,.,. ,
: cnto.ro"d your .d(4c.141.; {_ono tor gll foUr types' of 1tre4tment, .:pte .compRter. will. ..,

talynIn0 .khe ,resul:i:s.. of Y'oni- fiveyeat-- ovei*: plan.... It' will:. spetc.ily ..f,oz': .."
... ,, ou9.a ,1(:1:z the'.nOnitiev Sick yi,i.th malarIa and thL,.ndraber. of deaths caused.'.,bY

.... :.malarim.. .T t :w is,1.1. 'at's° print out the: total. ;4Mount...,§pent' over .the _fivq. ypa.v,s,
..... and i f a budget ro.4 trtc tion'. has 'been...uS:e.d.i, /it Will:''Prlint;' thei;remdi.nin lf'.'.6 I ',

. 'ba..lanee.;, .`eonamat:f..thep: li. get-:ak.'evalUation ot. the. effeettvnes's 'of ..each".
.. ,part of :this pl-An .4% 4nd. 2.) contInue itith the .prOblem .for ;another five yea,rs.j.

Ci. -.g , ,.,i,: or :3) .sta.rt 'over, or..-4). stgp :the .p-rOgrala*,.-
. ''. ::..... / , !

.
.! , , .

. ,,,
\ .,

TI? .1):y ,cotis ide red 'successful. i.yoU:inust: hAte' reduced : ehe-muMber ot- .,i, , ,, . . ....Ella? and the. numbe.t of .doad 'to a Mill J=111;4 , .

/ .
'r . t 1 t : a

.:/ - . .

.
u

.

4,

:-; .

Now: K.e(:,.p 1.0 mirid .thaE numb:ex 'cif .peonie mho aetually':pre 61-Ne tn..a,
sO,v'en .us.ually...greilter than the numbeT given in thei$rintout,
Jnc S oftlf; .11 ave :uSualiy.recet'Yed treatme:nt.'

t .

. . .

,, ,

-Ill: ASSUMIITION$ UNIAR .0,117E01 1HE .1PROCRAW.OPEIIATES--
.. %... , J. 8

,.._

, ' t
, . . . ''. 1.. L. .

, .
. .',11u.,11 ±h4.; c olftput:.(r. prograw:MAIAR-wasi. wrtitten, these Aalor .assumptlans..

. -1.4,..re 'illil 0 TO i .' - , .
. ... :

`

-.
,- iv) :.'illo. area. u nder treatlnent hail. -been snbject. to'mal.a.ri.a fOr a .1;ong .

-1- ime m-id dins- a fraction . of, .th-e poptilation. iS assunied to 'have .;- . ,......, .develaped . a s V igh t res 18 tanC.e -,
.

. .,

9

2) In ..an,y orie rear. abO.ut..4% of.. tho.sg 'who .are..,infected will die Of. - ....t

comp Heat tolls dire.. td malar.is,.. if ;they .arse_'..not.. Created with.. 4rNgs ... . . .

,,, ' : ; .. . ,

The thospi t al confinement p.erie.d for a) ma,14ria vittim- is". about
. .

1 ..,..

7 f, /. :
1 .ye.a'f wiien there is. no '-6.upply of::druis ;fcrr tr4at1ng the' diSease,'".
and :_113,oftt .7 days when .there ig a .suffici.evt snipty,

. . . .

,. .

. ...,0 .. ....* . a .!

, 4; 'Drug ddeS for. the ':±1.1 'IA11 h'0, .1.1siti .fi.t in 'the...hospit.A.1:44
. ,

.6-
.. 0 they ejxi-S t . .I'lit ,s u rp Ills', W.I. I_ be Ssed' on .,n6n,...hii-.5411.1.itillzedf v,ic..t.l..ms..

.. . ..,. 0. .
,. .. .. ... . . ...

... . .'.: ..- ... .. . .. . . . .

. Tre:atment..is..11..mite.d.. to ThiS 9110 .areat, 'and .st:AtioundOveareas
.

,-,.. .. ,,.. . ,

v. a;r.e...0.t, 70 t beirig: treated.-..-... .'.. ?.. ---,-. . -'.....''... -. .... .... ..
,.

-- :., .1.
. . ' ..,.. '-:'.

. ,

'The bi.r. Ehrate tn tkie.area is: ,?uch that the. (14.4...11th :dnk... tq.i..:malaria . ...,

...d.6.:no.ti.14:61.'fleaht:ty iowftr hp.. potilltion .and it temaiii'lri at
.. .. .. --- 'apprpximatoly .100..,QQ0 thrt ghbut...t. le :Yeartzi ,, "

......

4
0. e"' ...,.,.

., 6 4' 4 ' *
.4;.

i ., .`.!

..A!.)-'.
,

:I'. ....... !.. . y
, '.- ,, 4
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4 o
The cot'- uotd IJI t'I progrrn at Ibd ou daIa froit the.

,
Wori&1tcnLt1i and'IiiLud drnin1stration rnd
peonn1 'to'.t4 . '!

%

. : if) the L& Lua ttfiCtLVnksS o my LCLmLLit option tnnot
,

q be lrJo% Phi lflCd1LS , EOl example , thLit l i 00% moquLto- g '

çe4d1caton progrim wJ) not Wipe cut i00% of the mosquit.e4
(;' : Thk is o for a variety of. reason* soie o them hve a re-

t p sftincc to insçtfLides3 humir't rro and other factors.
£n a Lmf1.dr taslion the Ac..tti1 cffectivene,s is reduced

, p jfl the ()thOl o1)Lton'), ,

I'
9) II drugs ite IOt used in the yeat ordered, there Is Z.1oss
,

(rei ycar) duc Lo pjJferage, clionacal 'breakdown, tc .

.
Sc' I e

,1 lv NOPLS O'N1NC THEPRORAM
Co . -

_, I

1 I. You shoul1 notave any' liffIculty using Lh'MALAR program Howver,
1 there arc i few pQJflts that houId be imnt1ondefore you begin.

r . '
i) WhF1 you ftavc. fnis}-ed putting .in all yüur decisions,

the coupurer will print out a table which will 6how
f

q th resu1ts of your five-year plan £he first ,lini '

p i Ihe table Ls printed with a "0" n the column
)

af headed "year " Thi' stmply(refer.s to tht tfne b,fore

!

bIg(Tfl tti Inr1Pn'ienI yourrddicati4n plan The
1 other st.aistic in that line teN. you the specific

rtumber of sick and dead..at the time you caine into the
area to gin your eradication p1a

' 2) When the coniputer prints out the rcsu1.b of your five-
year plan, the number of sick specified for ,ny one
year refers t, te number of sick at the exi of th

year 'thu ntnTher of d.ealhs pri1nted rfers to the
ctua1 numberf tjeaths wIii.ch occur$*duving tha

year
V

V. CMPUrERLABORTORY MANUALI'

*

A. Expl'oration Exrcie Lu1u'ts othe Treatnent Optton- '- -'--- - .-. --1 '- -i i- 4

-. -. - -. .
. i - :. -

As yu work with the 1ALAR ptor.m, ,it will be or you to

have some ,notionôf w*it efCct thuii tnen option has. Use

. f ,, teTMALAR progrrntithut 'ye.son2).'.-andtry ..:.
to cftermin wlua &tft W erct option 1

.
is used Lbi ( /

4

1

)

: 1 .t: .1''.' .'
?

:

I 4 4

/' :.

.. ;, .), ,,. !.
;. :,

I. 1__- L . . 4 \ )



cc" . . ..
Run th e..progtam i)evdra1 r...tMet-tintii yo;ti .dall answer.:thP .follaWing

.. ...question$4,. ' .1. ..
.

. ..... . . .,. .
. ,.

4.
. .. .. . ._..

. .

epidettli;c be .deadlcaeed.. sticcesqfUlly.. by u0:ng only .drie.
of , tYlit.rout O;ption§ for..all. fiite years? If ,so; which one? If

.

..not , frescrit0 .what'happened.' when. each.. (!tp.tion was ..used.. alcine ..

.and try ro.esxplain.ithe regults . .

(..
. .WhIch 'of the ..fout t-re4fteht possi_bilities wss most ettee.tive

Olen n'gbi-t-al:one" in .rdoucirig bbth. th4 .1fiimber. of sick; and the
.nutn.her of _dead"? 'Whiciv was -4:eas.t eflee'tiveT can you,.thnk
of ....sonikereasons for' th'ese fesnit? k'.. ! :,, . ........ '. . . ., -. , ,.- {-4` , ..

. ..
.tt.:.. '( .

4. .,

..7P.;.,
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Cloat'ijm actiiiitfe's "refer tothOse'activiies directed at .the 'curO.of. ).

f, malaria.46tim4::-P*vantiim:activitity'arelthose which are Antende4;ep pre-
'....vent those.who.,arp'sall.healthy frorrgetting*Walaria: Ilse-,the,:computer.

.

progrOt without a financial limitation 'to help you'answgr'the following.
% .

.quostioits. ,:.' ')
. . ,

.

,

.
. .

' 3) 1,n- the mala0a epidemic

onIy. cura0ve measures:,

:

'and AdmIxvisteriP.i"dru6

, using such A
.

plan, and t
.,

. .

. .,-
..

'13e..successfUlly eradicated by. maing

tha by ins t setting up hospi:41S
to the .1112.',DesCrie ihe resultS of
ry to e:xplain yOur"iesulta4

.

. "

111

. . . ..

1 % .

. .

4) . Can the malarta:epidemic beeradicated by
measures, tHat is, by just using' mosquito

.
P

try to explain youf-, results.
T

. v`

using onil,.,pii&pohtiim

control' apd- iMmunJ.i47';
.

'with -a .plon ani
, .

a

, St

.
4 . ;-

. .
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.. ..5)"\ .,Colapares'.1-thes;oilltg:.youtdt4A)'4.4ith'. thsaa.e. Ot4:).}Ot;.:i.n ".

:3)4 and.. 4),,. hop'ita1jbeds 04.1: drug4
for the ill autirp, ..effetive, than. 6.0- 1.04.e., .of. oQpitat beds.... .

. alone br.:drugs...aione.Ts: -tirtiy ." ...,

Pt
'' 'lirAl 1" .2.11 ;; r ...

, ..2:2.--,..*,.,.!<,(4.i.,..- ,,,,
.94rift ,d6rnp a rii*, the riesul. t .61.1): wl h tlifes '.of -

3).:)

arid. g . " ,''
% ! . . ;) 7:4'). ;',-.iiiii''':il.iga-',.;.combined use4.of- '..a 'Inowiaito-...-.01-.1to1.!pIan. and:.an

. . ....6 ..
. . . .

.1..mmuni7AtI6n.:plari pyre- effecoive..t,ttan the us,e of '.either pi
a ione.:.-,.'Why r .o.r tstty ho t.. Ok.

........ .

.tf'.-r o

le)

''4' .4' ..
.

:.,'71 11,
'0
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411 0.-Actfe.atiO:(1 .{4tra:tegy.-., 140 -151.!(,10::t 1:1,

A.-
. .

. .

.

Us-.141g tiep

its ntUch YOu ne4. geli...orsi .ybur ...stratfegy
anii2deserpe. rquit:S obtained. wheri-youll.rap.

MAL/.R.
. . .

. B el: ow . are. -'4.zhu .itaierne.vi0f43. f Or i ng the.: plan
:

2

Spepd.:
02V0P:i..QN -

. vc .

.

, -,,,,-
.' .1)IRECTioN's. Fag os ING 111E P L A N .0 1? MCV/Ofti,CIIAR'r.'' '

,
..

.

,
4.1.1........... .7.". .. . . 7 /I.' ....ft' ,, .2 1.7.T.7=- .

.

. r
. 7if ... . . ;

. .

. . . .,

. -.'S-Ir-F:4J.,-,c,' 'I..- Chvck . t h6,s.e tre4 taw Mr, 53 .7.011.: wl.s.h. to. psk '1n:0C01un A ?
-:.

'1ie t 0k -the r4ixt, Page; \

AVIR : locte (a.1.1.irr. type. of pesticid.e.%(.11 you .

L,

: ut-..t tO contrpf.; the. nioquitoeS)
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yearli6eudY,This means that,'during,the:third Andjourth_
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,.
3) You are. directing, An.eradica0on% program with a budget

.;. of $giocr,000 'for fiye years. After . ttiree idars, a 'ear.
breaks. out .and it bpcomes intpossible for:you to. get .:, ....

'any: cOrat-ive ,or prevantfve drugs for. orie wholq. yiir:.,...
-At the. bvinning of the fifth year ,.,.your 9,`Ltpp1y is . :

A itsUgle4 . '13se.'10.1,AR and try to..eradicate; the epidemic s''
. in five yeara under:.tthese conditions..

. Describe your. ,
resuliks..
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T1F4MENT.PROGRAII
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HOSPITALS .

.

DRUG.S 'SICK/

.MOSQL1tr(Jts- .

. .

-Peiaticides (chooité .one)

4

PST
PO, UNIT.

F ACTIO .

.1.,.

::NUMBp'. IThiITS
or .1

I 4-
Itr.

2000

4,:.

J.

PLACENT. EFFIWENCY
t

.

TOTAL
,

'IN 4M.OT -, TOTAL.COST

frosi.ita1s/year

X doses/v.1i

c): .Propoxur

'..

X years

..1.

.

-killed

X years .

OS

.

' g

'

. t

PktVENTIVE DRUGS loses/year ears: .

.s1 .
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:FIELD HOUITALS

DRUCS FOR SICK

*4

MOSQUITOES,

Oesticides .(choose o4)4
-

) '

' :10',,11topoittr'

V

PRtONTIW_DROGS

4.

c
S.

.

-cosT

, PER ItkIT

NUMW UNITS
or

PERCENT uncIpla
. fr.,

v
.

2106t X hospitalstyear

a.

I

754
-. 2310 --.

i.
X. doses/year

1:

'.,

0 X

.

:
. .

. % tosquteops
k

. t
. :

. 0,72 doses/year'

.4
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.-1EATMENT PROGRAM

A
r
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*:

NUMBER
-COST - . . or. . ,.

PER.UNIT: - PERCENT EgFICIENCY

TOTAL
'YEARS , 'e

IN EFFtCT.' .TOTAL COSS

4.

.00t)' %hospitals/year
,,- . .

X years

.
.0* v^-*:.

. . DRUG.s FOg SICK' ft.

. . . .

X ..; .'years .doie.s./year'f
.

II

MosleirTOESI

Pesticides (choose one ):

.

a). PDT . ..,75t)i...

.13-Y Maid-a:ion,
.

. Ptclpoxtir_,, ' .;
,

. .

. .

rorr *4.............

.

PREVENTIyE DRUQS

- riliosquitoes'.

'

" -;

years

0.72-
t

x years,
.

. .rrirr.,

.

(Amount....814pwed m-006)00041 ,tollowing budget
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'- . DEC' ittUCATIONAL PUBLICATIQNS
a

t... .

partial list"-o'f "the pub]4cations in, piir Continuing series of
*'15'cur ricu 1 um material published, by DEC :Or use with Ed4SysteMii

and RsTs are .1iisted below. p.Aease. inquire, directlys'forimices
. on classroom quantitie*. !'' .

AddJ4tional publ /cations May ,):te 'obtained frri .7

.
.

BASIC Matrix Operations
Computer-Augmented Calculus Topics

. Software Distribution Cinter
Equipment Corporation

Maynard, Massachusetts 01754

POpulution:: Self-teaching BASIC Workbook . 2.00

4

- ,
1.00'.

4.

4. .,

AcWanced Problems'7Or'Computer Mathematics $2.00
I

.

$1.25

1., ,

.

.,..

Problems For Computer Mathematics

,.."" BASIC ArpPI'ication:px:ograms
!

Mathematics I , 4 411""fil"Nr'' '"
\ . . =,...`,4000414= -

. .. ...ms1M0
,(4 ,4 mat1r,t.4.,cp,. IX .. ..4 9 . '09! r 00

'S'CrinC
01 ,

Business and So al ,Studies
..

Plottinl
.... x

Huntington..I Applicatio Programs.
,,

MATHEMATICS. ., e

. TEACHER ASSISTANCE ,

,Huiitington I Simulation Pro am
IBIPLOGY.
CHEMISTRY

.EARTH SCIENCE .
PHYSICS'

, win STUDIES
.

* $

Huntington II-Simulation Modules
'Student Workbook ." .

Teachers GUide "

Resourca-.Handb k
.

ProgfaM Paper. Tape
.z

' '41 '
1,3.,

.

, .

.

A
...

, .1.-40.1 V

s

100.

$2.00
1.00

. C

$1.00 *

.2.00.
l.00 '

t.2 00 '.
1.00

.:;.. s
1
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MAMMA ERADICATION PROGRAM .
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:
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.

. .*

Developed,By:,. :
. ;41,-

-; Jamea,..Friedland .

. Xeneral i)ourglas' MacArthur High -Schoor:..
LevittoWn, New York-. .

'Austin Frishman'
-St-4 ata.:.bnivereity-:of New' York: .-*'

Fariaingd4le,.-NOw York'
.. .

V.

. . cy,..14.0404.471,7, 1.41,1f

Etizabeth A. Williamson,
, - . Northwest 'Regional -EdUcational Laborat'Ories_.

t.

a
Portland, ttrtgon-:-".

Programmed By) it;

(.-

James* -Friedland
Stuart Hollander I

State Uniiiersity of NSW York'
Stony Brook,. New.York .

-.:5

:

HUNTINGTON' .TWO COMPUTER; PROJECT

C2pyright Stat.W.,,..Unixersity ,9,f ,NeW YarIF
0,:ix ,f4:s

' .41 Marth 3.97
,

The Work of the HuntinOton Ti*"Computei Project 1.1 partially
.

suppbrted by 'the National :Science. FounditiOn, Grant -GW=5883.
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I. Basic Informatiod about the Unit ', .4.4
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-
.

bescription.of the Unit
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..0

.-DesCription Of.k-the: PrograM 2'
,

'a ,
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. IV .
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. 1.
1\ **

.TEACHER:MAUAL

4.
4

0
4 0

, I', BASIC INF() ZION.' kBOUT. THE1441" I

. ,

r .Suktect Area,: ,.,s Biology, socialirtudies; heal#, ecology
2

A a 4

$ s

i
"Decific Topic: Malaria and i.tp eradication

..--

.

.
Grade .10 - 12

Coordinited
Computer Promms: MALAR

d. 7

'
0.okmputer Lan&uage: .1141C

, %.

. Special nguage .

teatimes ed: ,RANIX/MIZE, 1NR
.

,

Xbetract:

*.

.

..-

compittsiv,program which aljtvg" tbe, user: to .

attetpt to- control. 4 malaria apideMic provides .
a .context within %!hich e stUdy
Oponomic,' social, politital; and: e'coloiical"'

aspects:rcif classic.-Vorld btaltti problem.:
.

"

%.
.1

. .'
. ,

tiOTi: FOR. THOS14..OSING SliAlaffit :-,COMPUt.,ER 3: START .14AL A it IrAPER TAPE-IN 'MIME 1.

AFTER PHEr- gob Z4E, phooko 4000 START Ar 400 vo pRgORAY,
,LOADED: :YOU. ,41.1trAZ.:Plopurdirtbs DATA AND TRIATASH.T.: t.. . .

COST DATA,' SHOWN GIS .,3
.

, .-
_ ..
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/I.. DESCRiIPTION OF T#E. UNIT . ,

, VII. . 1

?1 - *".* , -5 ,

/This unit focuses on*malaria aradicatiOn as a classic .exaMple .of & *)
World health prbblems. Although_the Materials in the !mit conaider titer
biological and' medical, aspects of the problem, they by,rio means stop 1.

there. The ptoblem B put.'into. economic, social, pOlitiyil, and. e9o-
Jogi cal ,pezspecyes, wtreatii.4**-ek.alaptiempwingt-prean-lnitrfAbf'"i77,..."-'
*.healtb prOblem which involves a muttipiicity of.ioncerris for its solution.. - :

.. The TEACHER MANUAL describs general strategies . for aucCes ful se
of the.ccetputer program, 'details a plen for- Use of the unit, and uggests
Several ebntexts in which it mightz.be...infroduced. The.. STUDENT .WANUAL"

...pro:10414 clear description of ,the computer-progiam, and giVes exploration :
exercises for utie with the' omputer program. ;These exercises -guide the
student!in exPloring-cost, effectiveness, and strategy with respect tO a
.malaria eradication program. In addition, the. STUDENT MANUAL hel*.the
studonts learn, to deal with' contingency*factort end .to. display and inter-
pret their.. r*ts -in graphic form. .Th.e AINUAL includes, ran :
extensive section of background information a out malaria gincl Many ler
lated..topVbs. It alsp treats heal% in gerieral as, an eco4oatic, ecologiA,

-and political concern. The EgSOVRCE gottni.u. incledes a :list :of

:.-projects, .an annotated bibliography.-.of..Aebources, *Id *a completkdeacrip-
tiOn of thtk mathematical model... used. -in the.: program..

.

I

A

I.

;.

r . III. DESCRIPTION' otTHELPTtoottAK.. r .

The 'program
plan.. :it allows
area within five
budget limitation

MALAR simulator:the attaek,phise bf a malaria (art/dilation
the user to attegpt t,o eradicate .inalaria from * given
yeas. The, user'can% try' to-do ithis with or withoUt:,a

. *. .

I' -4

o ..51
Be sure that the student knows he is. wqrking with the .followirhit

conoitioris...

4 .
..;.

.

:

"-
." .- .

..' ,

-.. t

e

, .,

AJ

J. Ajt 4*

AA

. "
.'. .. S.

'

: !

.

, , . 14;. A W3-
.

.

. 0 :1

'

%;, '
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; ''6 . .

' 4-1

' .
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AVPROL l'OpULAnON OF *As'

APPROX. NUMBER ILL WITH MALARIA:

100000

25000'

APPROX. .NUMBER..pEATES/yEAR 'NE IR 1Q49. .

GOALi EnoIcATE ratipsitezn14. buipaikriNcuoiticEmillE
OVAR

;,.
',

1

,
. .

THE .1.1$Elt CO MiKE USE OF A 4-TEEATMENT:i4ETHOD NAMELY:

.1). To *late .in field hospitals those afflicted by malaria

"2) To adinister drugs to tirse .who are, ill

:3) To use a pesticide to, ki4 moequitoes

4) To.. give- preVen'tiVe. drugs: tO t'llose still heihthy

THESE AitE THE APPROXIMATE COSTS:

A

1, '
hospitel of 20 bade: MOO per "yitars,

Maximum malaria'dr4 treatment: .$,2/year/person

Full wait-mosquito spray:.

'When using DDT

Whin usinik Malathion. -' $231000

When using Propoxur $637500

Preventive drug effeetive 1 year: 724/per9on/year

(IF .US1NG A"EUDGET, i0U. nog $500 $000 TO wink. Win.).,

ft

's 4-

'1 .; .

.

1

41,
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,EaCh' alternative treatment. is offered,- and then .the 'Wier is allowed**

tO spe9ify. tile extent to Which he %wants to .use oath treatMent Method-%
during 'the fiVe-year...periOd. 'After the ,user enters hie ,deCisliOni for.
'a spedific. treatment Method,- the Computer will print put the cost. of

. that plain and thei,total:AmOunt: of Money -allocated by -the. user .to that
.point. If the Program ii being used with a budget restriction, the .coarl,
:puter will prOt.outlthe balaoce. remaining in the budget . After -the user

. .has ointeired' his deAaions- for-all qfoUr('',typies% Of treatment , the7 computer-

'will tahulate Ahe results of the-user's five-year- overall plan. It will
'specify for each .year. the number siCk with malaria Ind, the 'number .of

deaths caused: by malaria. .1t. will also :print out the total amount sRent
Over the five years, end if a budget ,restriction has been uses:1i it will

*.print the l'iMaining balance: The user may ften: 1) .get an evaluation. of
'the effectiveness of eaCh part . of his plv, and 2), cont1nue with -the
problem for .another five years; or-3) start. Over, or 4). 'stop the program:.

To be considered successful, .the. user Should reduce the total
number of sick to below' 1000 for -A total. of .five 'consecutive years:

IV. NOTES ON RuNNIN9 THE.. PROGRAM

The .MALAA prograi is straightforward and simple to use. *However;

to prevent even. slight .confus-tbn -from arising,, the following poinps ihoUi/
be mentioned. - '

1) Whee the user hes finiehed, enterinw all his 'decisions ,

,
ihe compuier will print out a. table that will ShioW the
testate of his. five-year plan. . The' first line in the ,

table is- printed with a- "0" in. the cOlumn'heagied "year."'

This simply refers. to 'the time before the user begair.tO
implement hic eradication. Plan. The other statistics .

in-'that line give the specific nuMbers,orf 4k and .dead

. et the ime that the:eradication Plan -was be un.-

4,s.

4-

2). When the comptiter prints .out the results *of the five-.

year plan, the number of eick-'specified for any one
year. .refers to -the' number,' sick 'during that year. The ,

nuMber of Oaths printed refers td.the actual numbil
d'aths Which:occurred' during thaityear. The number,

4 : 9f people who actually were tick tha year is usually

.

greater' than the Mahar given in, the . printout ainpg
apme haVe,uauelly, received 2treaehlenr.

4NP .

t

.
.

' X 'general,. the beit 'strategy to folldw. 61:ter a _fiveryear period

k is to use' both curative. (hespitals and drugS_for 'ill) measures' and pre..-

,vantfve (moscfuito Control, eRd iimunization) measOred..,
. ' I 1r

4



SAMPLE RUN

VSi

4

en

.830GETi NO HOSPITALS: C6OD RESULTS

DO YOU REOUIRE INSTRUCTIONS FOR MALAR ( 1 nyP,S, maw))
YOtt MAY VSE MALAR r/ NEV. WtTH 4 litIOCItt 1 .
'OR WITHO,VT A RUDGET CVERSION V.F.RST ON NUNMER 11

j . -YOUR OrAJECTIvE IS. TO- MINVIV.F. MALARIA -FOR' THE NEXT
: 5.. YF.ARS,- WITH A -TOTAL .:Fti111 OF. WI .1.14ous4Nn DOLLARS

-
...t a.. M ... ......... (HOSPI TAT,S.) ,

-.

. INOV MANY FIELD HOSPITAL DO YOU TVTENP TO USF ?I
. .,

t DRU(S FOR SICK)4144,m4404
. .1

OD

"HOW t-INIY FULL 'THPFATIENTS OF nguas
FOR THE ILL, SHOULD riE ORD.FRED PFFI YEAR om

.4
F6R THIS TREATMENT:

1

. INDICATE .YEARS TO R.E.11SED B( .TyPIVG, AFTER..111E YEAR.
igotEs OR MEINO
YEAR 1 ?I
YEAR
YEAR 3*91-
VON 4. ?
YEAR 5 ?
cnsT -pit* TrtEATFNINrft .73101
THIS L.F.AVOs AlTIALANCE OF' 4271f10.1 DOLLARS

... . .. CMOSAU'ITOFS)
.

S.

'

WHAT PERCENTAGE OF MOSQUITOES DO YOU yAN'T '1.911.ImpgAir
WHAT PESTIC..IDE WILL YOU USE :`

liDDT P.!?.4A1:4TH.ION '. 31/Pfl0PDXUR

r

FOR THIS. TREATMEN:ii
. YEAR 1.. ?I

'YEAR
.YEAR ?1

. ,vtAR A 11
YEAR. 5 ?I !'
COST. Oly THIS TREATMENT: S 375010

-1111t. LEAVES A Ii.ALANCE .51;10010) DOLLARS %.
;



;

HOW MANY DOSES OF PREVENTM&_DRUBS,. FOR THOSE
HEALTHY, Do you.WANIT To ORDER:13ER YEAR ?Igo.

.:FOR THIS TREATMENT:
YEAR I 71
YEAR P. 71

Y.EAR 3 71
'YEAR 4 71 ,.
YEAR 5 1

COST OF' THIS "TREATMENT* S 1610(
THIS LEAVES A IALANCE OF 1691M0 DOLLARS

USI VG YOUR PLAN:
YEAR NO: SiOK i40 DEArls DUE TO MALARIA
OD MOO. VW

A

1

I.

3
4
5

P488. 1.-
64P
716
737
698
703

q39

7
5
6

OVER 'YOUR 5 YEAR TREATMENT PROGR M
.2.8 DEATHS ,DUE TO .MALARI A HAVE BE .4. *RECORDED

.
I no you WISH A4 EVALUATION (1=iES,

...

TotAL'qosr..41.40)101- noLLARs
ptioGRAm . COST

.-
pAus TR$64T
MOgrl.' SPRAY ;

I.

. :73101(.4
3750(11
'36001'

SURPLUS': ORDERING:
131.24' TREATKPAKTS OF_ DRUGS *FOR SICK tniusF.D

OF THESE 5941 pOSF.$ ARE STILL U$Ar1LE
. . .

DO `MU It../ANIT TO (14 ',I'VE T4F NEXT. FI VE YEARS
'OR (2) START. 6VER .e3') Typt NuttrER

S.,

YEARS

5

IriiNO) 71

5.

0.

. EFFEC.TI VE1ESS PCT )..

. ,

'..TIMEUX 2091 5,ECS141
. ,

EADY
6

.l!",i
.41 i.
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.R6TIONALE FON TN* UNIT

MALAR unit provides a cOntexewitfiin whithto exPlore:the economiC
biological, political, andAcological riqifications:of A.tlassic.example'of. .

a .serioUs gealth- problem.. Of ten. th* iroblemk of.. public.
_-onWas:'aiditel-oties,'When in'fact they ire &dab-A* mutketonomit,.polit-

ical, and.even ecological.. A unit of study suchAmAphat-suggested by MALAR ,A.
can'be-of-great-assistance-ItVhelping.students learn.about, and.gain an

. appreciation of these other factors related tOlealth:problems...
. .. .

. Many school.piograms are beginning.to recognize:the.importanceOf the
studyof health atell:levelkand tñ the bk'oad sense_of the term. A unit
like-MALAR provideedknovel, interestinvtdrejor A related. unit 'of.study;

,

, Since MALAR\iireata i''clasdit.health problem, it privides'e,springboard to
considerations oUother health,problems.. F -1

,=:v.

At a more specific level,. MALAR.helpsta student:to le*n-sometrhing
aboutomidemiology'and the'hielth koblem 6UMelarii. :.lietanfdetetmine

.

.basicfPrintiples of dealing with an7epidethic,Aisease: :The tomputerprogram
\allows the student'to become the decision-maker in a sitUation invOlvingi
Public'healthand requirestim.to,balence econotic considerations:with
biological and:iedical ones.- Using the computer.simulation, the-student

0 -has an'opportuni6%to. explore a publicAlealth'situation from. neW perspec-
tives and at the sametime to develop some.importint inquiry and problem-7 /-
solving.skills.

EST6.0 CTIVES FOR.

General-Objectives

A. To convey a sense of thecomplexity of a health problem by allowipg the
studenttb explore econOm ecologic,end other concerts As well as
medital and bidlOgicalJat re.

'B. To heip-studente.gain a se e of the varioua strategiet'which tan be /'
used to fight an epidemic 4id therelative costs and effectiveness..
of these strategies.

C4 To prosvidistudeits with someexposure to.the:areas of public health .

and epidendOlogy. .

, .

.

. .

, ..
.- .

D. To alloy the student to Oplore the cOnsequences of banning DDT in
mala0a-contro1 .provams worldwide.

A

.. '.'.



'

.. Specific Obtectives

,

After Completing this exerase, a studen should e able'

. .*

A. Bkiefly discuse the disease of miler a, including points

`'
low it; is: transmitte4

a..

12) the types of conditioss under
!!. .

3) strategies for eradicating i
.

A) the status-of-the disease ii the world today

.1

.which it willappeer-.

uch aór

,

on his'experience.with thè11AIAR computer-Orograi, discus the
- effect qf each of-,thOollowing )5rpes oCtreatment programs.on he
Aisease epidemic:-

. . . .

fieldIpepitate:

2).dr4 treatments for- the 1 I-

! .

3) sumsqtilto.controlusing p

4) preventivCmedicine..

q.. Based-on his experience.with fhe M4. cOmputer:prograM,:discuse t
most.effective.strategy:hq found.for-tradicating the:diseasewhen-
a) he had no financial reStriction., and b) he had. alinarkcial
-teetriction.- . .

. - :

, .

1); Discusi tfiefoUr-stages-of'a dfiease-eradicaticn.program:-'- .

1) preparatory phase k

. .

. 2) attack phase

3) CorumAithkdott phase

4) maintenance phase .

;i

Briefly describe the'activities which are cit.ried,out during
each. phase,

p.



E. Discuss sot, political, social, eConomic, .and ecologic concernsrelated to health.'
. ,

..,

Briefly- anntiefize the ma or ints On.bhth. eides of the
,controversy(over

4,q;-

!;.
UNIT

. .

. .,1

A. Curricular OpeningS for This ExeiciSe
.

,

Thfk MAU#R unit could:bd introduced at several. different.pointi in
severalltifferentAcurriculuM areas,: IniAology, the unit makesa.nice..
accompinimeht to Chapter 1 in2th, Asa /ellow.version in:which.malaria

-Js. studied akan-example of.a_biblagicaLproblem. -It woUld.also be
appropriate in.biology when!Oudies focus on ecology or epidemic .

dileages...
'

.MALAR could'also be integrated into a social itudias.unit whtch
focuses Uponlealeh as a condition for social and ecdhOmic growth, or
mon the economic aspects.of health maintenance. A stildy of edological
problems Also provides An ideal setting. for the use. of MALAR, because
,it allows the student to expeoie ihe use of varidus pesticidea in a.
criticarelergency situation.

In addition; MALAR would fit in nicely at many-points in'a health.
..CurricUlUm. Ityould enhance any study.of world health problems, or
the study af.health as a part ofa total.envirohmental aystem..

MALAR 'is also a good computer simUlation which couldServe.as an
introduction io modeling and simulation.

. Preparatory Activities

Prior to actually using- the MALAR.program., the *students. should
-acquire some .background information: abo.ut .such topics as health, .

ePidemic control, malaria, and peaticides.'. TheRESOUWE MANUAL .

included with thit'unit comprises a section of background material .
which'..shOuld be iufficient, It is written for the .euudents-and could
be giyen directly for use As a teict, Or it could be uaeg bY
the. 'teacher. tp prepare several clime. selaiona Which would deal wih.
the. topics inolyed, .. Of course., there ..are many different ways. to
approach :this preliiinary 'activity.; Students could be. giVen .research.assittin a sn a var ous top _cs- an
class "symposium." In. any 'case, 'this

e. n ormat on Presented at a
ctiOnof the. RESOURCE MANUAL

t.

*



. .

does provide. Ione idea of ipt e kls of informed:0 that ere importaht
for a student to have. in or er- to approach the
base of knowledge.,

,

r
1

program w*th;some

In..addition, the etudens shOuld fully understand--that the ..are-...
using a %imulation Which-was .designed under a specific eet of sump-
tions. They shOuld .knOw what those aesumptiond are ..and should have an -.

iopportunity to ..dLscus them:. Alsa1.the.:students. ehould..underataild !NAL:.
:11ALAR works, whit .t y will be expected. to -do With 'the. progra*, and

what the proven will, 'do for thud. .... ...

. .

C. Ulan& the t.rogram

Students can use the MALAR program individually or in poups. The
xupENT mum suggedts seVeral.inyestigations which 'students can make ./
usitng MALAR.. These relate to the effettivenesi. of various eradiCation
strategies, the finanCial considerations of health maintenance, 'and .

Contingent problems. 'General approaches to the eXercises in the STUDENT
MANUAL: are discussed undety.".TEACHER IHTRODUCTIOIPTO THE STUDENT leANUAL."

# D. Follaik-Up Questions 0

Nice the studenti'.have-worked.*ith the MALAR program, you. May want:.
to sPend one .or two -clasp sessions discUssing: results. 'In' addition td
discusaing.-the, questions in the. STUDENT M4NUAL34jt light be ueeftb...to iocs.
plore the:: 1\dea's suggested by 'the folloWing questions.

. ,
..1) Whet malaria eradicatiOn strategiee did- you nd to be

succedeful?-- -

) -Even-.'though'you tight emiiloy vention.strategy in full.
strength, ; the...actual 'effect ness. .0 that treatment* Option
was always l!iwer Can yotr- think . 0::saine 'reasons

'

-why thov adtualt4fi070nesswrOnle,]7":than. 104:-.fax
eaCh the :f.

*.* .

'hbspital bed. program ?

dUrative .sirug program ?.

moicinito control prograni7?.i

iisunisation.progtazi

1

Ail are some econolia,coneerns invOlVed in,solving world
health problems? political nenaerns? sootel concerns?. -ecological concerns? ,

4)': in ...your opinion., how realistic -do 'you'. think the rainits-
!-:were that. you- -got using this,'simulation?,-



.. \. ...A

. -.. .Mit diósase On :-a Worldwille.
..',

).,Who'do yOu 4 **sum* the.tostsi6f.iradiciting
malaria or any othe ePide
basis?... .- :. /

. . . ..1.
. -

6)*Who should4ecide whether.#0-,eradication-prograM.shoUid
...he iMpleMented in..a.-countrhil. .. .

-.
, _ ,

'... '.7)1,1hat happens i/yo Cut back on preCautiOnary measures
_

. .

before':the-ep,.demi .iiviomple4ly quelled?
,

.
. . .

1.

..

8). /n a malaria/eradication prc:gram, if you are restricted
financially so that you cen only qrder enough preventive

,

.drug doses for half the population, how would you decide
who would get thIrdrug.and who would not?

-

9) What kinds of information would you need .to obtain during
° the preparatory phase of an eradication program if you,

wete a public healthoftficial?
,

Ix. TEACHER INTRODUCTION TO THE STUDENT MANVAL

e*".

The STUDENT MANUAL in :this unit is designed as a guide for dein); the
MAUR program. It systematically poses questions which.involve the student'
"in determining the effectiveness of variou6 treatment-options, the relative
costs of the options; .anA Some strategies that will successfully eradicate
the epidemic. It also construes some contingency situations fOr-thestudent,
to impose;on the playing'of the game which make winning the geme a more dif,
ficult task. The exerciies -are not:very.rigidly constructed; rather they

."present thought-provoking questions to the atudent whick require him to de-
vise his awn approaches to finding.answers.' .However, they'are intended to .

the student organize his work with the program so that he is consciously
more. than merely makin& several random flays of the game.' Taken as a

, the questions suggestid ensure that the student will'consider relevant,
important ideas while he is using the program.

,REASON.FOR USING THE PLAN.OF ACTION CHART

', .

*... - - .

.: The'PLAN OFACTIOAl. chart alloWs thiiitUdent to thineahead and plan hie :
program. sileFt4.to work within A budget when ..'-

trying to coibat malaria, he.mmat'stay viihin4he limits of that budget. llui
.:PUN OF ACTION chart- permitchim to SO if hitAontrol program win fit within.

..:Oucitiet limits. - If he.overspencisl. he. cart Juke *ho'necessary adjustment*. befare.''

. going.to-theinachine. Use Of the chart helps MAXI.4203 the.iffidendy of use.
time of Ole machine-and.theitU4int. As'aifui0er ctiaik; if the Student mis .- i --

.calculitee.and'epe*de:*otorthert he ihould,rthe:cOmpuier,wilk-tell hi* tio: Three %.--

addition4PLAN OP ACTION charti are-included et thejoack ocoesTopENT MANUAL. .

.. .

11,, . ; \

:j.
; .
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. _TREATMENT PROcIRAM_ QOST
PER UNIT

. NUMBER UNITS
Or

PERCENT EFFICIENCY

TOTAL..

YEARS
IN EFFECT _TOTAL COST

.tt

FIELD 'HOSiTtALS, )4z

,

. 4...

4'1/060
. .

L.:hospitals year
.).11.,

.1( yearS

.rs

years:,
:Ditqqs.rg

. .

9.

MOSQUITOES

Pesticides (choose one):..

al
nnm

b) Malathion . - .

#

PREVENT

c) Propoxur

/

)

4.

;//,
lAmoUnt -,$300,000 if .f
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1
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J

\ Marard Maseachusetlr! O]754
I I

,

r
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, I

. 0 '

.. BAtIC Matrix Operajois ° $1OO
w
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O
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,Heslih, as .1 QUaliSy of.lafe , .,
.

s

Most' Ameri$an young. people enjoyr,reiaSofiably good health. "- Good .health

*,

' 0,
'' r 1

; I

ie.

one
...

seems to be :.at those% ;flings that 'Wei loke-...Cor. granted, '-and At 1.6.4ftif-. 6 % ).CUlt to realize..that much-of the Wotld'Irves 'constantly under .the threat Of ,: .

',''death 'and dtsease.L..Healtrh''Can reallybe thou)thet of .as..one .quality of life ...'
. .: .which is.neCessary for:ticialNconcimic, and moral groWth.:!: : i .. - ,.

,

,

:. .Have 'you ever thOught abO-Ut the econo4C consequencesof a country in.':
..i. health?. If the people:of a n tion 'ere sickly, their Vitality is lowo. -

they carinOt.:Work;s-and the economy f 'the 'country."suffers. Many poverty 2areaa Of .the world .get Caught in a vicious cycle:. A low.'producticinlevel.: .."cpused by illness results:.in substandard inccimes.. When people ,do nbt haVe....... ''';. .mon4.9,' 'they cannot afford adeqUate ,housing sand medecal. Care... -often 'they. i
. st,effer froM poor nutritioni These.factOrs can lead toweven higHer rate.- . t

\
of disease, which`in turn saps more of the energy of the 'people:and still
more bf 'them become unable' to ./oric... Yoo.can see then: hoW many, underdeVeloped; . : 4-. , .

A ,toUntries, as .well- as Some Areas ,iti well-developed countrieS, can ,get 'caught .,, ,.. ,.,,....:ln, thia -downWard' economic' spiral*. Poor health in a country. can; have many ..' ' ':.,. .

4..o t tie r 'Affects as :Well bn the social "and even Political life of the country:., .-.a:
:!..,..!

--. In -.this 'Un.,it°, 'you' will, concenfrare:,on malarfa iid a 2claSsicexample Of '. .:. s. world,health problem that has caused many' deaths and has ''brouilit on,severe
ecoiwm.ic sand soci,alo problems .in Manyparts Of the:,world: .,:Vben' At att.tdY a ,

'in ividual, we 'are.'fitepping. into the branch of scietice..41.led ppigegi,ologli
,...di ease like malaria ag if affets a copinuni...ty rather than 'as it:affeCts an :, s

.
( '1. d'i'nfe ol -j1) . ERidemiology is concerned witti, those. ftictOrs Whtch

.. .. iinfluer.e the: onset i sprtad, .zind 'eradication, of .kadliseaq,.,as..it: 'affects. a. , .grotp.1/4t:plpple.
. . ' ' ''' . '

.. e }0.vf 0 ? ''`'-1.` ' c , .%:1! '''' *.i!!".

, .
' '

, . '.1 .. I f :. . i .

2

'kciu Nall us.e. this particular probleM. to'help tudicat.e that figancial: '' ',
.

: consideatiOns 'are often important tn. solyAng mdical and biologicill 0.OblAVE1,,:,,...:... :,-, . .. .. .k. 4. . . .
...

...:1 '14i34#4.i,..:.... ..' -' ., .
.

i

'I 0. ' . .11 ..' ..,
' . .. ": .'': IV :

o
. I .

.
.. ,..,

4

Pr.,
. . 1

1 e

,. 4

o

4
. .. i . .

: 14..
: :1
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Vitt etk is': le'ss. cpOiloti;:litit,.,...7., '' ..., .'.... ,,- '.' . ,,.,..,,

iSitient,infectICTs : ....:. :....,-.;
c' -'' 4!' n.4. ' "° '.. 7i :',:"''

.'s / - Y.. 11::.:''., .... :i C : .../t, . , .,' ''r . ,

unoVon t'he' .1 s ":`) , .. .'. '...'4!

milder ; .... ,' : '' ::.,
. . 1

. ,..! .. ) ....4.'
n to .
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.y..,rti;g8tiiocii*.nitte
vest Alrican. c
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Primatrily.. fo
%datOes

., ......

PiOmodifen1Viu'ax =' which' la/ if'zi
. .t9perate. ancb -ti.opfca:1-1))14

the:Main' PZetetrOdOm South

diat't itted in-"the'
bf rld ;1 and is:: .

ntral .
.

f ,,

7 ' . ,:- .
. ,. ........

. '7
.

. ...,

'When: the bloo8 :cells of hUman.'b.einga/. are.,13nfecteci:`by the'se ..isratn,inanit';.., - ':', ., '
, ,

male. and- pmale, . -gel la. of :the .paraaitq develnp.13Ve.r.-an eVerigeApettbd...:#- "..-'.:.....1....-. '
.4.9-.1.4.-dor* after....infecticsn..' .ilie:tiiii`e. VarleErwtth ' the Aped:ear:of Plaemodiiii-,:.:. ,.' .....:. -. .

.. invnlved-..-.'' -.The .4eVelppMentril..Prdaias.'!.stdpe''thera,..in "the ..human...,c if he.:IS,.::.,,........,.... .''

, bi tt eby a female': nf, 4 ierkal.n. spec_ea of;..Mcisquito -; .-al'l, tyef Ai:op/W*1.41e-
inPetult.9.,' ttiemiisfit4;41 00.1 stick,..up. sope.-tif hie" blond ..cel-tf .:'noilainit4.:. .::::-,,:,: 7 ....,. , .1, .''..',.

the, inale .sind femalc,parasite" prstozoans.;...)nce.. the .paraalte'protoinana.:!:, = .... -:..- .'.. ; -,.'_:,-. '.

.are 4..n.,,phe ,mosquipo.'s stnfiack,...theY. mate;-."... In' aboutp. W.714. day04 ;,ihei. ri..t ',... :, ..; , .. -. ; :...
lease 'tiny:baled. Ceelled 11,00100418,-; w'hich mpve td! the'. altlilia .-glandfie ,...... ...-.;.s.1..'.. '..*i;:

.... and the. aiouth parts: ol the -mOsilUlto...-iihen -the. mbsquitcy, bitia.:a. other.-.Per'' :.: .':.-

:., ion't i.t1n.j.ects 'saliva.s.coikeeining. the aporazoitaa 'into Aid. .vi.CtiM:'.: , :After' ....:,...... '...

.'4, 'undergoing ail asexiiitl_life. cyCle in aye.- liVer,.. heart andlorl?taiii....;tintyl." '. -- -
.. .'reenter, thi'a red bfdeetellelo..bUrst ; trigkering .ciff the: sysiptoins. clf:' mai,. - ,.,,,.. ,

aila: 'The: chain of.-.infectiiin.,,'.. Oen.; goea f rom 'man :to lescviqUit.o. to::.man...7:. : ''. .; : ':-.L.:::.

!!-

I.

.

..,,... ' The .i'nfectinn i.i.n .aprojaad,. -at: .iiiiteriligg.,ra tea:: :ani.:.peOciii..: alone .-Coli-lcV-.":1 ...... .,. ,.. ..,..!. .-,

''.....c...., ;ciinceivably.. infect:800: moa`qtfites ;:' i.t.hCi in- turn ..(taking intb..aneciunthei.r..:...: -. , '', .
death.. rate and .:' it:fa ..tyCle).' Could diatributii. iir to '1120 -infections:: .0f.. :; -.:,'.., ...,.".. ,.. '
course..? the 4-4. al...number. :of.;resulting, malaria Ciaes Might !ii.e,lower,...than .-:. .- -.- ,. ..:
420 because.: so '*,.rof the irifectione.-may be:given.' to individuals:who :already': ....

. h0e, the AdloSaass , ...iir,.because- giome.. of the Moaquitoet.infected` May. already.... .. ..

''..,;*- ... have -been carriers....- NOnethelese , YOu can;';'see hoW .rapldlY the "ArifiCtion . ..

.. - .. fegtiteisAtectea ing Altai. the dise04,k.. le ppears. . .. .- ..,-..., .. - , , .' . s: .:,

. . . . 6.1 ciltil.d. , sprked., Thteobject. -of disease ,contriir. ia t.or., keep. .the.4Mber;.:of..lit-'. : .:

,
... . ,

I

0

,
0

;
... . . . ,. . : I.

..c . ....,:. :'..." :-. tet u ;calor ii.::gloogrup, lock.,at.,thi.s. ;4,rt..ier,.of mele,r14, the.. Miteqtittclf:..- -.. ''-.. "..-..:-.;' - !i,;-,;,:.
:

"'

. ..
. , - -. . .. \. . , .

... ' .. .. . ' . .. ..
.

Moaciuic\ies . .

The\Mosquito .fra le Trilledt with a slender ..boay,: otie pair
". of narrote and .three 'pairs long, 4.lencipet . They. .varY' in length,.

. ,

4...1
t 1

. . y 1

t.

I

. ;

, !. ,.#.4 .
. .

.
.. . if,. .

,

c. ,
0 : , ' ?-1:, .

!. 1 t .

' ., ,"' .: k , It

. !!
,. ,I7? .

4;

, '

I

, .7 . ,i/ I ..! .

; .1:

1,.A.



t."
. , r

, "444,, 040 .4.0. f, . ).1 , r

'

t:.. :.- ., ';.Y."
, . .

t,Fgto tf6 40.0. nh 09,y.
4441. '.6f14:

, 4tay..aiinittu
.

,

;the.,,-.ppe,i.e0 t e!0' 'MO niey'
. .:c.0,1:ed., .11%410 .

. ;t:!0
. . ..

, '.. 4'. .

.. 4.
: . Iffe. yeIe .6f tift+41-opkulto .1146 ::fouP 4majtyr' :0-trilge$ It, cde.Velop's.. . . . .

. . .from egg.. e9 lax:va .to pupa ,to.. 'adult . !the .-arst;:ttiree,atafotti., the. ;

mdafttiA o
cot i retr;f or deyb1.66ment...240m2. No..; (..o iLt1t wuiies ..f.roin..16 'days.. to 7 nonths,

',41)0144q$: 4p on. the envi roilmOttat condittong,.. .17hu3:, areaa, -mpsquir.
: Kaye' only ohe generation. -a. year,, whtU.-in.:othe:rs , t'hey have four or

'more& - : - '
ItI. ","

4'.,
.

Moit iniOsttui. of"
,

..anQPheline.a). ahort--.,
; lived....:;,.. Af.ter they emerge:.aa, a dU.1.0..., .01..re ko. a..iiigh..- deit.41 rate' ::for. a day. -,:',;--
op tw61 If. :0;tiicisq(t-it.o 6 4ArlyctS..: ft. .i.:.:: not §o ...tast0"1tib-1..e ..tti daih. b..y .',
.Iftithral...i:::au.:3eti. for the iexi two or. .tht ee. MOrith.§.4--Finally; .ae.te.r that' t1m4,...

,1.,--dpiith q 5, ,&.ittisc,i. 'by . old-'age . - -,, .. : ' .. ..

.
.

Many .f.acti.irs abouKYthe , mosqui to influed6e .i)Oth '.-the....spread -and- the. in-, .. ,
. ,. .

.... .': retia.4y:. cif .11,e infeCtion.., -'the... I) (tang. hal) fts of.. Ale. hosrquitp., '.the :intensity .........
: of tb.p... in f ec. Lion in .t.fiti .Mosq tiii o ,. 4,0 . thec t iine.' iteocaa:ry. loy the'p41.ariA1 . , ... . ..... . ... ... . .

..-- .. Pitt'as I Les' . t 0 dvie;top in -t. ke...Y6 tomaqh,--o f : 'the :mosquito.' are all. importont.. : ;,_. .,. . ...
. . .. ..,

; .

.. '. Oncle..YOu. undew tandf.tha L. the mo.q4u.i tb p this. a key part in die trank-
.. in4 si4 011,-, 0 f Mal ari a ,., it wil l.... be was y for.. you ..to guess -that the :. sp;rdad, of
., -the ..-fp fp..c:t to'n ' in a geographic z:trea 0.:ri-, ably in f luenectd' .by the -env" ron- :. ,, .. -

1.1).ont.dj c'ond I. tion9 .;.:Tempera tkAre., raintall.., and humidity determine where
malaria ..1.:.;Mq.4t likely :to. o4,4r.,'' Beciuse... Water ia ne'eessarli for the :th.o.44,.-

, A

. A u I i).. to 'dev:e 1 op f tild1;w -ii.lac'eS whl 0 , are -.AvA4rm,..meisi4t-,' -and .,hae 'standing':
Water thAt tagna tea ; provide, good 1)re,ed Lug :condifloim for tiw.tho8gOto..

.

t-iFor. e'xakinilei,:. intiny- a te.a!:.1 : a '. Cent ra l and South iimk rf "ca.,. and ' Central: ancl:. .
....

. Sou t.t.4. Afr f..c a ', :havi. -a. . lot:, -of. troubie With-,ma,laria..:.....-In...fact_, ;the-very
riamiii"r4matat.ta".....eOines froM the rtal: Lan . wo.rds. meaning "bad .alt"- bdcaupe
'Om diFrease' was ao.sOifaCed.With....tho had-stmeiTing Or tliat''Of te'n: oceurs
ayourid RwagtrA.. , Tempi-mitt:ire s' .I owe r thaw 571°F : -or higher-than 90°F.. are

.. nOt. c.onduc Lye to the breed 1..t1g. :ind development tot the mosqui.t:Q... Heavy
.- .

., .rainfall.-, of cour8e , Auld,- piovide:: Many. good , wet breeding 01.aces for
.

., .

moKui toeif i .andi titi.:,-s\imo. artas i the :S. oasoitai .ouebreaks -of .al_ael.a. are
! Y.rlYndhrort i ..I.ed -with the .. eerly .soasOn . 7 -.. -* : -,,;,.. , ': ...' . .

.

. . .. . ... . .. . .... ;_:;.-.:-..,:.......

:

.

. . .

... .. -SOW t; in:Iel gdt)(t. 6 rE3ed I. ni.r; Condi ti (5ns i'j.pr :,mosqui.toel.4.-cf bo -inadver,....
t eh r1,9,..-rro,at e 4 b y tiltnn . ,(._,16:10Nrc rr 1....c . 1:1MKI?Trittii" (Kay 19 7.2 ) t'arri-ed- .an i'ht-et...i , .

0...vaing%rtiale4:'about...: t.ite:.e.16.Tectl. of .the. maspive 'befit .Ing6 that '. have loccUtred
in; Indonina.- Opt?: ef. feet of ,the Titasslve 1.'cratering'.' of the :terrain in thip
&red ...1..64.r.,brNn ;that 1 many :'of .t.:11e crater$ have P:enet: rated; th... water table :and
l'-favo ,cluained fijted With MATiee"Oritig.inOst. .9f :tyie yqat .. These.,craterg -,,::

have. 'beg* -iiiiiablo. -.1.i reed ipg gPtundi.. fidi; Moaliiitoe'a ,'...' nd it* 'danger, ..ti, ,-....
ma:ii,i-c1_41. to:, the,rpopulati." the .areh has''be'en great 1,,y 'increaaed; Kflitary..

. .. .author-,It,-ka 11:aye . i..Uportet tI Ma laria has Spread ..to. ariati.'wherit had .not. .

prevOusly oci,piirr'ect, and,.. le disoase hc,iii 'hien Cau'aing 'inc Owing:concern In ,
10,poi.intv.:. :: : ,...

, ..
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...,.:: ..,. 'Once the...'diolelie'..haa.hieen.,-cOnttaCted.,. h..-4rug .:trattmente :the.. ".yfictim,'
. ; 'is 'usually k6p.t,np,,.. 'o:o.ne.!.Week..,in::. 'the hoapi l'i:6'...The'4r0CfeW days he ..''''''.''

-; .....auffet.a.:severe.:aeta ksiof cWitle : arid feyei; ften :aeCiimpanieff hy. seitere-:::
: :.:Swiatingi riautieta i \ d - weakness or.. anemia gy. !treating malaria' viOtims ,

.......:d6Ctors IseArngk 'ich will .dei.i.tOy -.v.he:vM,Slarial 'parasites ,,13.1,`.tho,b1404...'.
.:, 'For ..centuries , . qttin4:ne: was..-:used. to; cOmhat the ..aseaSe ;.- : . T.:.': i I .'

. .

,. '. - ikit far 'hack- as 16324, 'af.ter:,the .conquest .Of:. Peru:,. exp.l.orers-toOk the:.
:bark.'ilf "the .4inchena ..ree aclit.v.vtoEuropev... It'' was-, 4s.e.4- ln thefirst.known..

.....,ri: ef feet ive . rethedy .fOr.'41,-.arlAt:..'Ho-wemer , . it ;Was 4.0;titia'..z60-. yeAr.o.:,.liteer.-...::
k .: tha"t- It was. tliCovered 'that: the. active 1.4.gredieit .in., SiGe*.;.1:!ark.Wasithe

. .

'bitter white quinine cryStala. -. .! . `. ,'.F-.-.:-;...),-.; ;.-:. . : v--:
,* :1 .

, . . ., 4.. , . ..
. : Quinine' ac ta. by interfertg With.. the-- groWt1:antreprodiction,. Of _the .. 1

. .,

.. malarial:parasites ..in.7the red vblOod. cells. Very,'qU blay;. after..the .quinine...
, ia "administed,.. the, Malarial : parasites disap ar..froM the Vb-lciod,' and the.. ...

' : sYmpt91.uP 9f m.4aria cease. flowever; quinine nly atta:' on those...parasites
:: *. - present in the. red :blbod cells-... :I f malaria. 13 rasites exist% 'elsewhere ..:ip...

tfl. patient.' siscidy" they'. loiy -invade' th6 blood ells after :tlig',quinifte .qtat- ..

ment. has.. S t .ped., and- Cauke. A railp*:e:.\ :FAr
. mi0 ear0 i scientists. 7tItied..to,...;,'

ftrid'.000..ant.imala.rial drugs .Which.. WOuld be mere effec tiie. than- quinine. ....

'the search intenSified.when,:'.during Vorld War II, 'the Allies supply Of
... -East_ indiAn 'ciuinine..WAA cut ,off, '-'..Severni 'drugS..were develoPed-whiCh almost
.completely- replaced quinine. . Some of these ,, like.*chlorequine 'and cklor- .:'' ...

, . malaria.' OtherS sueh..as ptimaquAne, .haile: the ..a0tantage 'that A ey. attaCliii
guanide 'are :more effective than.7'qUin4ne tn...ECUppreSsing.'ille of.;:.- ...

..'all ..the, malarial parasites ,..rather tban 'Just those in, the 14-bed.: cells, i al,d,
.henoe can' produce- 'complete .cures. All theSe .newer Atugs .alse..have the ad7 :..

'4 ,Vantage that they can be completely synthesized In th0. labetatehro:. ............:v '''...,.
,!. .. .

, .

,,

:: .

,

1

. However, during the. 1.5.601s, it

certtain Malarial parasites-had eye
*The ullk. of-quinine had to be fesume

....
.s .found- that' SeVerat stralna . of .

.ped resistance .to the synhetic drugs:.
in :certain areas..'451 the .warld -Where .

. .

'these s.trairns of parasiteS occurred., . despite the undeSirable .side effect.s
whi ch . can occur-. when massiv, doses of -quinine 'are. giveni:.-- Sometimes .impair-

.ment of . sight or heat-I* or. .slan rashes and digeitive diffictilty. can 'result.,
. SgtOntists. Continue!. to .seArCh for a better,:antithalarial. drug. .

. . .

1?reyention. Of Malaria'

..-

: . '

.%

, A Malaria radication prograM ils 'approached. In four phases, which are
descri4).ed 1?elo . .

. .

. ..-l)repartygaae. During phis tithef geographical :surveys'
:. are via 6 to eteimine tife..extent...of the prOblvti and .'.:. . ., .

.. planning f9t an, eradication #rograM 'is' done:: perionnei :

. . are traine'd, and the physical- facilities ire set up. X..n ' .

: addition* 'studies are done to, get, datacon *the health State'A ,

the. 411.04.
. .

. .

!..

. ,

1. .,

.1..11... . '
, .-
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! 2)Atgapha1e. ntave 4oj:toq,kia aIcendtig titLe time' /
t

y
srn:? 4

\

*1 'to 1eI*i!,te th. cattie4ut. Iii400r fleet4.çj4e, r,

q ' \
0 $ nona11r do,n' and an Linmtm1asUon pgta

w : '
" begun, 1ersoneZ try to tcki down 1 ea$es f a1a' / .

'

J ria arid treat 'then , and ttey ty o erni1fl t1* oigate * tt 8Qute o intctjoTjtor fa$ kis piaa uuaLLy ' '

-

% lasts fQUt yeah oionger. 'when the in1dén ot ihè .disease i 1O4T to tha neçt f'
:

I

Il /'
: -'

b,

0

) /3) Cbn8QZ se The maj ov acUvity 4uipg' this phae
-: i t'nshke surv&1Uance l all aaes of malaria. Ø-
1c.t treatm& is gLvn to all. thbae w become'i1i

.'i 1.fløuLz&1;ioi promS aze carried out &nd '
4 ? / effortsae tna4e to 1it ad eiLininate the aoure of '

T
the infecto A,tdut1tg h1s hse, prsonne1 are

. trained t take çver the program when it nteis the -
... .

?

1nXt Ph* .'

c

;

,J .'

1

4) znenance yhae . Once the disease has been wiped out ,
' the program enters the maintenance phase During 1thzL4 '

,,

, tirnethe heti &ei that ha.been organized keeps a .
4 1wah on the area and d4als quickly and radicaJ4y

with any thiea' Of a recurrene of the 4iease. '
'. (

/

I, I
I -/,-

In add1t1on to treating those o becouø U4wLth m1aria, two4 ôthr
measuTea are taken uriug the attack phase rlrst, th mosquitoes which
transmit the disease (also called vtors) muSt be attked.. Se*od1y,

-.
4 an in1Dtsnizatthn program.mtsst be carried øtit to prezentthe spread of the

- d1seas
.

,'. -. ..' . .. . .,. .. .. . -. . .. ... . -
.

:,

There are severa1 methods available for eliminating mosquitoes. Some
a are nOre &ffective than otheZ8, Since1962, the pstièide DDT (dichioro- .

dlphenyl-tridhloroethane) hs seen used widely on a'wor1 basis to eu1minate, 'the malaria-bearing Axtoheles nosquitO.' Becaue'o4 the effectiveness Qf
nore t1ian a bi111on people now live In areas whidh are free from the threat
of malaria In. spite of this, the use of DIiT has become a hotly de1ated
iue. Mauy people 'tIink there is evidence to 'show tbat$extenclve use of
DDT poses a real, threat to the long-term health of1 the human race. 1et u
examins this chemical iti more detail, see why.

DOT has advantages ,ts a pesticide. It ishighi.y poisonousto in-
sect.a but appars to be rlatively harmless, at iast in the short run to
m4ls. 1OT ia not very expensLve, which maka It ecormica11y desirabl,,
and tt ja a chnU1 which i availab3e a a iU$tb, which makes it easy to
-apply. tosqt1itoes that rest on swrfaesv ih have b4een sprayed with DM

' absorb a 'ethal dose of the chernfc'a10. wt1 preidn Watel surfaite, 1DT
.4

1

...
;:. 'I :.':L. :;:'

.'

L4
t I,

:

4 - I
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Will s4iq4to la Vaal. DDT has bean:used' inre n11111401 thin,An
othe :,PeatiCide.# . "fa been Aised...SO freely ;that:. it hoe been. ./sprd over thi:11 14V earth: Argrt bi0 been Carriecr:bYYl.nd and.wat<eit:-..;:

, thae4traes of. to .,On'flow:,be found::*.a... the .,pentuin.:of. Antarctica./ .
. I

1.
. , /

1. e:major, problem with Dlyr is that it aceuMulates.. It' is. it''very
:; themical, and in.manY situations takes years 'to:break down intO its cOmpo-.
c'nents: :,if even a; eingle appliCation; :of DDT is Made in..asorest. aree,' it

will be *Picked up by the animals tn the forest fOr ten ye is. iloti:onlY1.
. does VDT adcUlimilate, but it Concentrates' in. living tissue:. ' Even though

the' proportion of 1.)DT in . abOdy of water, sty, :may be infinAkesinially
. a tinY animal living in the water will...Continue colipiing the tin from the.

lwatery, if it becOMes sufficiently cOnciritrated in 'his body,'. the .animai
could.be virestroye'd by it'. , .

In 1072; the federal g Vernment Officially bannek the Use of DDT' eiccept
..'in the event .O.f...an emerge' cy. like a malaria-apideatio or a mallOr 'crop infes,

tation.,; But the conttove sr still_ rages., -Those who' .opptse thi use. of DDT,
.,.,pOint'. to its-effecta.:on a mo animals, and Claim that it 1.* !only a:matter' of'. analo$0Us,..time before .effects are fielt by humana: . In SoMe .spedas :of birds.,:..:. . , . . . .

.. .

. for. example, DDT;appears to interfere with their..ability to handle calcium....,..
1. a result these 'birder;1,ay eXtremely7tliin-sheiled eggs whiCh. do not. sur-6

. :t0.hatching..- Those who favor the use of. DDT; reply that it is not
neceisatil$:valid..tO generalize from animal's to men; and that the evidence
is not extensive.enough'' to .Support the theory:that DDT is 'even harmful -to.. i :Animals; This dobite is .an interesting.'onewhich . you may. choOse .td explore:

ditring -the' coUrse 'Of this unit,.- 1

. .

. The control of mosquitoes --by ttio.te: 9f insecticides his, bedome more,. ., ,
. 1...- : difficult, in recent years due to' the development :IA: a resistance to insed-

ticides : on the part of"the. mos'quito: .. There has been singe experithentation
.`. .with insecticidefs other thin mg', 4nd other.Metfiods of AosqUito control; but,

. so lar,'.inone...of these haa ved a$: easy_and effective as DDT. An organic.,.
compoundlcalie'd.rnalathion h s been tried as...an. ineecticide. Although it ie
ecologically. .1Ore. deairible- Malath,ion is fir more expensive than iDDT.

,
, . . ... ..

. ,

\ SAveral natural 'mg.tho'ds 'of mosquito antral haVe also been researched:. ..,

... , Qne proCedure . tried was i.otroducl,ng a s face-feeding minnow,' a natural ... ..

ape*: of the tossjuitol...1.0to- the-mosquito!ekibbreeding arias: "fThe minnows
... .... eat--,thef .mosqui to larVae ,, and thlis...rechice '..tifei.idsquito population. , Eo eVer ,

,.. :mOsqUito,:popUlaition in .beaVilY -infested ateas... :Another. pro.cedUre whi h has
it was founii that the Minnowa...simply couldn't. cOnsuMe enough to reduc the:

..'
,-. .. been- tried is.. iiiitef:Control ; ExperiMentS: have been: &one lath. increasing '

11(..,.. / : ! the :salt content .. 'Of standing water 'hear.: a Seaside. by the' use .of tide .gates,...--

....:<:kaising and lowering the water levels. .at 'strategic; tiles . to:Include 4rying 4: .. ,. :;
... :Out . of the :larvae, and'. eiliminay.ng : stauditig water. by: Iltailling. Attetapts. ..

;...:;:.. ,',..haite alsO .been4ade eo *eke nattiral,...breeding placos :.,Ondeetirabli.' to. the
o1q4to by ellinatinglirotrudi.ng 'vegetatiOn :and debris fipm* the area..

dtill.-anOther 'method' of. mosquito :ilontiol.lik. that ' of releasin sterile male, , .

, .; . .

'1, .

::,..;_ ',:r.. '.. ',...'...,;.e..., . ..:.is... 1.,!, y , 'f': 0 ...
)';'' ....*,..'''' ',:;: "1:',.(' li - . .: '.: t i '''' ' 1 ''::: : : .' .,. %.:+::..;', :'. '... .1 ':' ':. ' '''....

'-: { r. .. .'.:4: ".;.: . ,. 1 s.t.;'.../..',...; . ,,'::. .,...4.-) 4: ,, ,-,, ,.,, ::,. ,...4 ',...".6..,',..1.,.:: ',' . : ', : ' ,:',4%,-: ,,,,;",.... ''-. -' ''',: ,,,..,..

' i 1
, .#4 ,, ., .,,,,,';' ,,.:..: . 4; ''. t,......",, '':!::'1,-,;-it.,i,'). ''" - 'IC' ',4, i., .-....77.t.';::.I./;, .- '',-.!. ,''',:''.':',1_1_:',4...1..:.,:.''''..',.,',;`...,..`:,!:,...-,'..;. .. '(:.',.._-17 -.:-,-:-,.. 'irt,'
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the. Mo'ssit9,.

',pi:o44pi...46.:.p;e1.9.,:*:' .';..2.'. have''..nOfI!bit'on :ss..;..OileatilqUtias-, :,;:,. .

.pretilo tett, ''heo4se-, the ''f4A1be Apsno,e'7matS4.:..piiidi6tsd,,N4tb.,
. .- . aies atid e irk-duCtIon. popu)..tips0.1,44.,,not . , . "i ?..

.-.
. . .,. .: . .. .,.. .. . ..

.:. :- .:4i.thougli th.ee ,...hAtAral.'..me,thOtiq 01",C-pri.t4 4ro-inoteT:pc.i.).:ogi011y .4pp9ali.::..,, ':.

......'ing.';',.they. tiave not:, ,iis yet, been able to..-.provtde..th.P.'.ContrOl peceeisaryi for .. ',... .: ,-,

an:ef fective: mal'ati,a-,:eradica4tin-prOgram..,
. :Thee searoh-. goes:- on ..far. ri..'lapise . . ,.'. . .:.. . "

. ef fect fife. natural .nisethod, of eciAtrol,',. *. When.,you. toik. vij,th the .goz.np.40, p.ro- .. ... - - .--.., . .., #

.

.

..

this utdE the'.:only .MethOd.::of. Mo44.utt6,..control .Aviiiiabloe to iyoii . -
Wfil. be , the. Use of-pestieides .)

r

: Immunization Programs.

....- ..1h...ad.d..1:t .:toOs,.quit.0.-.Control' practilaep.,.. A ,y e f fox; t ':piti.elt.lni...nat.g .. : ,.. ,., . ,...,,.

.,...

:..: Malatta:..must irtcaudd...the use of .preVen.tii.re..d;rug 1::. ..Zf.4,1:. 899(1-,poton of ,.. . ,- '..., H._ -.: !',-..',
-' ,the .populat ton..-C,ani.b.e.Protected Aga'in.st, malaria , 'the ...bet terthe .thanOes.;.:: :...... ;,.,-.:' ' c? ',.

. ,-ar'41thiit; the.- dts ne's; . can:. be 'Controlled. " the iintimalarial, .diugs enttorl,d., .... .;-- ;::;.,..°.
pre.v.I.Ouglk; c,an. bii Actilithic.Sered ,65. persOns;:Who,. do ,udthayp -the disease': In.. :: ..,:...:. :.;.,..:.. .. .

.. .

.. . .. . ,.

.soMe 'cases- fh.e.-;.d rugs ..prerOtt: the:diSease.. bY'. 'auppresaing the .,deieei,oPment: ....::......-' .

of ,.t.he',.....vmptoms;cif...t1A:aisea6.4 -. . ,In. otheir caseS:,- the drugs supprES!. tho* .*::... ..:. .i.,,....
:syvtOms but allOW 4. Ib-...:grAe. Infection:to' c.icur,, Whieh: helps. wp indi,...,. -, .'*; .....4

. . . . . ...vidaal..ddveiop. iial.l.mmimitit... :....,.. ': , :-':...:.,-._ _:.. i- ..... : ..... :. ,, .- ....
.:.... ..
.....

,.. .,,,,:,-,
. . .

.

: been one of the, b;igge:$t 'w6r1.:d *.he'al-th 'prOblema. for lilany .

,
. , .ye;-Ari4, Of-;,Sbptelnb.er 1970,. :of.:- the :1802: million -people::. . .H .;,

llvthg
. .

in. the orginal1y maJarlouaras (6itc tuding Cliins.,'North Korea, 2.*
4nd NotO Vitqjitim) ,- 1`3i.0 .n4lAi.on-:('RK- 7.4%) Of..".,these: Were in- Areas. where . ..
tria14ria, had. .be(41:2etadi.cate'd.'o where an eradicat.ton .progt!im: via6 "1:10progress..

.

this world .:situation iyreport ts .of .

Sune 3.0 ,.....1969.;). ..FI:kur- ;2 shows . the. pet.tern.-of .malarific ocCurrenee tn thp .

United StAtes: -iNpt6' 60. Yii-K.trp.:..trIc.i.ea.s.e -of bhA,.sitsease: related to . the .

turn...of ...the. Victnam ve.t6anfi
I

. ..

- Health. ,and -Econom.ics :

,

When ;46:14,,he4th:pi.oblems ,ftlsost people overlird--
p lify the mattlr;. nOt 'merely A, ma.t.ter,of 'Medicine and.
Health t rily Vitry -cIoselY tied. .up ;with 'manY. other vkind.. of concerns,: '. .

*It 'rd'iateS''tb eaonemic., ce6iogic;,-. arid political considerationd:..-,.,W.e will begin tic.; survey viomq of sh4sik.rg;.1.isititonships' here-4.n. orde- to
ictrompt you' trY.:to: .;*

::,. Wia.f...th.,:6otaPuter ,program.40.40...*.. : '....!.
.. .

. .

. . _ Iyou Thatniptii".s plAcitight.; . ..would: ,probably be 141',..td obvious;,..
of -.4 re:Pation4

to' its..e000pmt:c:.1:ke4di.... we ..apok4 61 the
. . ... . .
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,,,,,;;.

..',..ttii .,;144441#1141--iti.- Otgarii.zii.tfoiY.,piteis ...eltilifig4...:01(01114.616;.0:.'.:000t044`.:* 47140.1i.',. ; .,.:' :. ,

....:....: -.d 4, sO#51. ;.....:..., 09.0ecially :.:014#1:0- 4,:..-..ad:"..4i7i.tiod::-tilti.;ii6004ort;::10f Vhitli, h.f.i -: :*. '::::'';:'-:,-
. ...eradication of,' the disease aavedit.% It' Afghaniotan ''-far...eii le. -::,otie:!:........;..:::.

Ilion peasta4t8 lived:.untlevt e constant ,threatz -af malaria.... Some;of..that . . f. -..,.

Trat4enl. 0,..r.d.ott-ifer.0, -and::,,coul.ct..Aot. bo.:-::1.iv.'ffted. tgacause o f be : 'r8v.1400.4.,,,., ,,-.:
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:'Iti:riailaiol:;':filtY:Itillion:.:Atgrionritural Aitork:. d'ays .Iiiiete. loat .00 year: do
, .

,-:36:::otalaria:'.-' Thie '.._amounted to; an -ponOmic 'lose 'of . nearly-'$15 millOni -.:)i ,-...........
. . .

. .
..,

,..,.:.-:; ,,,.....,: ,.., .*Ici,co t. the. eradication, Of;the'diSeaiie.:..hatf.:1..00reased.,prodl,setivity..160%. ,..'. '...''':', .' :.:..

%..-:::.';'.; :...,,-,' ..-::.:. .... pit..theip Is:',0.13.thet ..related3!robletn. that M(ist . alio 'be :...contid..dered .. -, 4ivailr, ':';'.' -..... ':
... ..-.!): -.: 'able funds . inmatiy..C.ountriea:are.,iiormil,ly.:fufl.y, CoMmiit teal ; irid it;',.1a. rarely. ..,: ..: .: : :

.. --: '' ''''. 7' --.!oaai;tile.... to. fitid .zquey to; SuPpOrt :the .Malarialreiadication program. .. Even tif.:1:,, .:'. '. ..,...:

-- : mohey la. :availabl'W, th0..birrini: is ---s'ometl.raes 'not .sufticieritly...well-plaitried, ,..! :

. . ...,. -- -sand contingenCiesroi.,Oosaible...dif,ficultles.. :are -.not taken:into: 'acCOOt ; 1111' ,,. :. ; ,.

- .0 ...resUlt 'Ts that, the:."eradicatiOn'Ardtitiffi .4beg:.:.iiot-liave itS.'..t011-;effeotc..11n41/4 -. : *. ,:' *--.'''
,,

serious *setbacks. May' oecurc .'"-:''.; ' . l .1.-
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YOU ;::can:See then-i' that the' relationshio'between the eConomy of A Cot}ri-
'try -..and: its health' is a. twO-74ay.4elatiOnship: The :Amoy fecsi the'

. and the' health' affeo.ts: the .eCcnomYt. -.`.faU *ay *want len .explore .some
possIble wayo of breaking ttlis., cygle duritig 'your Study:of this :unit -;C

-1

. 4

" .'116tiThIfici, logy ....
. *

. "A. 4.

rf'- .. 4,_. . ..y.. ,-- P'--- -;;" .- : I.. '' 'it ; .

; :In Op twOitieth ..ceirtury,. it is -.next4Ato iMpOssible to conal.der... hekltk.
.: -'...1....,..- '..WPthout, collsidvang-iita.. %..elatiOnsh'ip .to', the .icology.:of. the: world ....- ,-. :4 f:' ' , :,-,. .-ci-/.-: ...

., .: - :. :

1
:._. . ..

, .. .. .. .

,

,.) ..
-

:.-- ..- ..: - i: - :' "...Ejailier .in these . miteriiili.i..-.ve...:taiked about ..the.-'controvey. -over :the -: -..-i .... .
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... . .

- r .- P.r. -... for:. bOth Jb'e 4§,PQ. c? st ,aAd .the pub. lc health .expert. DDT haii..freed: Vit., -, ;T' : ...... ...,. . ,

...,. ,',. i lions of 'Men. from .,the threat. .0f..,:malatie ,, and yet .Sorie".believittiat,in :the 2'.
.,. -:.- 1_6'4 run , man. has:. been..harme&-rather ..thad.,:helped.. On :thiR:: I. .. i
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. . . . . ....

'.to 'a, tolisl. growth in 'the!' popul ation :.'. In .cleylon, -for examPle, th'e'.contrOl .--' :.-
. ', :--pf .ma,ria. frethked ,thi. death rateSy half ::and .r.doUb lid the life. expeCtancy,., ._
: .rresufrrng An A. tate oe'''?514.44,i$.on.I.,.ncietse ..that threatens to nullify the:..,:::':
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':.:. , ..'''. .1 .' ..,;: .v.t....,.. noovar courie ".Of elle0a .. is'Unijelitrab le .'.. '.0 1)4a be Iilekr.o. .that.:!ac' enreg-ancf.`..!
.

. ir
, ,r1....,)-...., '..2.' ... technOinky.;can.,8 iiity the. needs.i, :..thetleopte,untril(6 ill;ey- VitimatPy ' call- I . i'.- ..'",'

. .

' .'.... , . 'At.1.44,,:birth.4** 8nd)488h3' ate,0iso..bataae'e, .1.ft.. at'. tk.l.at kvi.a.r; :J'cl,iiefo..0.7. ,, ,...:': k', : '',...c,
,.. , '" ,:. .f.refi".,..i4c11.014 :.'''' this,. .debati 48:;:rnOlikiii,:ii4f.p1Ogte.Cal, olle .tstiii',::14thati lk,i4ei. .,..,:'A.::.
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ocrial..aiid. l'oVitieil 'Conte it's Rel.'. ted to ild ILI-I"' r,
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. '. ,f'.Tpday.,We live in a t4oi.44. that:het:0 ,be.cbtrOf'41aller"..Vid.
. .: allpwa- 'a :person :-,tO itet' virtUallYant.wlire..in r4 t4th.liti 'a .. .matter .'offf hour8 ..- ,Aecatise the- world hiff,:.4n...,9ffect':-be,donie,*r Ackg.otOsibie ,..:4:':,e .. .i,..,....i,.:;,..:_,,,,,,

. ,.,.. .

-'Out li44rEpet, 1;t.i wotid. haj41-1 has there fgr.e. boen a tlAla ted 'by'. 'poi. ittgal., .., : ..- .* 44.,°and 7soed.al -4oncerns' tis-:(4' 11.- as h*a.lit aiiiiv4-,6*a::.' ' V di- .:-.e..);apntre;;. Wiit fea.kr':: 't'.:, : .T:4:4 .;...
. 5,0ars.,ag9 the:Y*41th. o the Sou,th:;Vietnameae peo,p,le. *Etz:pc>,t. hav,4141:.u\r:. ,. - 1;...:,. .., . :'

...:,

1. ... ,, ..- ' .: enced,...*he .1hitt,pd.. S.tates.. in any. Atgritf.ic'aife. w4, ...it. bqbointa.,:' v:it al., cioic,kia.: .1";: ' --;: -.- :'.:..
:- '.. .:- ,',...,f..;,t. .-. vilze5',....).n.'the,:early .1970'a ,;:the.,.0 .: S'. attempted to-..r.'.1V,iqttiatniive:c... thg. war -,:.,.:-. ,i.. -... '-.' ., . , t..

. .. ....., : ...there: . 1,f the
, South iiiet,4inese aqi, a. pczt,p1;e:'-t.bei-e.±.1j.,..,,t1i4,,le:f.,atrt '-eoulli -, :---.: , -- --- -

t, .,. 4.: 4, 4.: ::;,,,.. '''. '../....;,..:. ,, not '' have,been .lade ; ...Agal...p';'.whereaa..7.5...."Kean ' ag,.9, , : .t he N'ea'lth :::6±...'"the ;; ',.:-., -c-. '....:.., .: '. . , -
....iiei3tern Euto,peaz.natiRns May' not haye ditec ay,. aff4ctitid th,e health of.' ., s., ., :

..
.,- 4. . . .Americans ; today wq ard., slArY ..:oncernedIbbeaxt d .thouSaids.-4. Ainericant : 1, :'-.., : ;... ,-.. .,, i .-11 . '-, . . .travef to : thoee .nationi? and .,s,e turn :.,to :the ..t1.'-,' ...- With the'. PtissibilittOS

: ' ....0,-. ...T."' -'''.,, i --,.. '\.., t:(- .- .-.4 .......of.,.. trairel. ,41' .Ctiina.., intl. tile..1.h.,S.S .R : being &per e.d 'up .we,,inust, a,lso o.tg .. ' .. (.1) ... 4:-..
. .

: '--, .. ".- concerned "witii. health in. these .COuntrteS In act.; .i,he ,146r'id 'has 44606....
..... :'s..1..v...":.,s4ch that owe mivat 6- Concerned tii th .:porld thigal t.. "*.trw. e'" 'Eire ti) bse.::. Sol), dL, :,. , 1 ' - ' '

,
7

il '
. ito.us about oUr'.. p'erion.4 health.. ' The 446r14.11e.,altb. Orian;totion:..(WHO,) .:. '..:.

i.-:.... ..- ,-: .: '..-.? ' . has conclude,d that-A,rise4::teCip&zof.itisease* -1*ildiitg. Air6ph'e4A .1447: "..,...t . .- '' , . ... I. . - . , . . ,. .. ..
: . .. --. quitoeta.;.can enteg modern a ..it-pat. aad siA100),,re'led-g flight'S, akd.^.. that% thal ,,.. , ,.., .. ./..-.

),*.i:.. , ..' -. :, : 414fAd Of' inda.aria xrp. the wOr1.4..,'.and. thc s(u...QE1S or"I'f,ailUre Of ..1....ts:r0y.en- '":::'.::.:.-
..

. .. , ,ti,cin and. Co.ntrol,'. can : alsd be.. influenced....by. air...trati'Opcirt.:;.:',.;,,., ., .....:.':::;.1'., ....-:. -...' -.....*..-.;i- .,
. . ,

.. .:'.) ..
...., e.

. , ..

.

,i .., a
r1 ,.,. , a. .

.. .'
\

.,. 'i . i ' ' . . EZ haVe .disciissed..previoUsly how. a tat n s hea4th. (ka .affect. its .. ' .,..-A...

,*. . po,,liticaN and 4conomic patterns. tirtd- htive chanetira8ticol1#, 'anti weare better:,ab1e( iipe,a% tNply crimuunitf,A

:\- 1 1,
1ecOnomy. Yoii.- can prObably oee. olso.'has tQctse:qu6n'c 6s: 'On the: ..'4otitipa1 -'statuse of :. the Country% '..1..f .a -ndtiop.','N111,-. fs...Wpak,. dna.: . .

an be at' the .Morcy ,of attonger'4 hiiVithierpntions. In ow' e vent:
:',Y.::?y can easil.'iMagine .:hOw 14f)Ortant the'.'facto*.:heal to a :c.clunte.V;.,

.. ,

6 'rhe :sitop.d:Oltuation .1.4. turn .4.4n haVe signpficcant off;

. i;
IV,IoN, .

,C.t. on .the
'-4.4:41??;,1,,r..entered

g tO. treac-;... , .

. .

micat cleri-

health- of the wfrld . For e4Eunple , durin WOrld. , he
th

I ,

. a.:
war;N

; the. supply'pluintne tg i'es had. been .ual

s

tifildr.it4iiii.441off."._!4 ..,' it had., .not ..ben `for the. sy-h.thati'...,ch
.. . '.., a- r

, 1:'. , , :t ..,:'. pounds that 'Vete '4).E: ii#(1.' at thfit _. time , 'tlie ' cpug.1,f;.Of .,.-Oents . M*ght hffvp. ,.2 .t. , .,, ....:. . ..,.; . beerk.changed. ,.::Ag:Arug:..quvictortne: Indeed ..1*lped.-..:the,.,-411140Y: achieve*.v.i6i.... - -. .,.',. ,.,'',.'
.

e: mi,,..4.: ': 1,,,. .. r,. ,
. .-.. ,-.: , '., ,,,..,., ' t iiiies...*:Aitripii?,...sp011isi:lal,.. mid' ttii Vai .hal.s.s., because 1.st -'14as 04.; rp.

a':40144tieirt.iitr49...d,41ption.. ... , '.......8.. ,I . .. .i ,"
V,',;.t,-4 ' : ..,.)i - .- . %,

.
.. T.

0.: ''''11;.:' . '
.,. .,.

.
. .. ..

. -. -1'.,. ,44t .',4,-0, .: .
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:. I
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.
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' ''' ':. :',.; '::',::::::..-::: UV aZicfritiotx,. 'the.:politkal!,ilituatiOii4n1 nation cari11.6tVe.:a!.0,06t2:effidt

. ,. '.6n the. health Of the ?nation'. 2. eor',..,e)iduiplei afC.ettfeetiVe. Malariiteradication, ...:,'.,/,.N.
:011mPaign 4d'ependa on_ ftig gOiernMent COpperation,:, :'"Futada must....he 1 ellciated ,:.?"'. '1,..: .

' for the...R*9gram,, and 'then the ., aihninistilktive; St.aff .'for.'the.. prcitfaIn.:'#14st... he''.; ..,.';-.. " eble.,ito .dePend 'On . th0 gOVernment official, :in order to carry' mit :trip prog;a0.1.,
. .. ..:effitiently..and .on Schkthile:4.-1 ; . .. . ..., ! .. .

... . ,

. :
. ...

'Tha,. Once eigainwiii hae a tWohi.g.ay The .01.iticall and .

. . . .

_ -*Octal concernos, '0,f a cbuntry affect: *its health;,.' tine the health of the.
FounW affects. it-politically 'and, .soOially...,, , '

- . ,
.

. . . .$

,, vitto
..,;.,.. ,,k4,14 '. , ,. :

. . . There .are several organizatitnis whIch are dedicated to .pursluing 'the ,.. t

. , .-, goal Of...world ,health. The World Health ,Organization ..(WHO)...Was ifOrmed aS
. ., .., ... .

.:1, . d '.. -.. a 'specialited' agency. of the United. NationS in-. l9.48. Regi\OnSi. of iceifi.. ,
...--fl.,:.'!''.., ..., -.throughout the *World initiate projects .and carry them out....'4. The goal-of .. . -

. .

').';' .: &; : .. '., the 'Orgarilization ifi "the at tainment by' all . peoples of the .4.1ighest ttossible ., . - ,.....

.+: : .''..I.Y.' ... level df. Wealth . " The WHO- is. responsible fbr InternationSi narcotics .con-
..1',1;:., 6: :, !, ' :. , - -:' .: . ..
'. ."'.:'' . , .. trdr and SiiologVAL standadization.; of .drugs , and cOnduCts witpapread. Caw-

. . p.aigrgi against many dey-as toting diseaseS . In addition,. it.. SOves , as a
.':-.1.;;;',,,,,:..,`,/' :.*-..clearinghOse .19r...health infognation.". Perhapg' one. of -itS .most notable

,., ., , progran is,. is i.4.°13.1..aa ..to. 'exadieVe 'malaria on a.-global basis. .. To'date, .

the Progratt,hak.been finite Succ4sful ,.. ana over. .one .billion .people are
':' ' ,. ' tiC* frecy f4Zitt, the' threat of malaria in the world.. . .., .

, .

. ..ORGVIZAilON.S.DED.ICATED .VILE ,cAtigi. OF, WORLD ...HEAIIT11
, . .

:
. .

-UNICAtf- ,

I

;.'
I

'the Unite.d NpfiOns. ChildrenJg is'°a
are ,exclusiVely devoted to helping children
maSor -diseases of t,he world.
tithil of govercuttents 'and:private. gloups of .

,

,

branch- .of` the UN whose activities
. It', too; dampaignp . against the

.arte1 by the .vólunqtry contribu-
people. froM. various 'countries:

FAO (FOOd._ Agriculture_OrOnizatien) t.;

. . .

the FAQ IS. a ..specialled. ageiidy Of 'Of United Nations whose main pur7
. .'pose is to, relieVe the flunger and' ihadequdte nutrition which afflict half

the worldI , s, population. It, carries out .msny 'programs in cooperation with
, WHO ..and UNItEF. , .

16;

TAR.F, MEDICO .

.

.

.

:hutiVanitarian wOrk .:OfDr,.!,Tom. DooIe9 in a northern :

h6t1 far-teachl.ttg ffects tiot onty .diO he tend 'to :the; .of the 4pegple .

.
.

.1

, I

14;
P

.

r,,...4' eP14,N.a:::
. : 7 U. k

t

55---2---":-; .! i, ,..i ''..4.''.1.1 ( i-:
.

'
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.
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. -thqirit butt he taUght and trot:04.'01m "to Ain 'their cwnhQapitaL In 958.Dr: Deoley *spealtheacied::,tha:qauhding 'pf an organization called Ng14,04
, (Medical.. ;,nternational,-COoperatiOn Oginizatiott). ...* MEDICO 'is.* program..

Which alloio therapeO,Oic medtgine, to be preeticed to sick pecple in
areasi that haOlittle..,Or nO chanCe of receiving medical ofd., In 196:4,

: :MEDICO and , CAB ,merged; CAtt4 supplied the *money end igistia. .suPport ,.
.and MEPIO supplies tke. doctors.:**. ,

I

.SS. Hope
;:..-

. . . .
. . .

Project. HOPE. kis begtin:in -19.50 when an' unused narrhospital ship- ;
-was refitted' named* the S§ Hope.. This shiP- travels ta foreign
countries and proVides mediCal assistance . as well as traiiiing:' Sinc

. it began,. Project Hope has trained' ovet.:3,000 med4al persOnnel. and
'stimulated -the development of:.medical ,facili..tiesilh many 'ports Of ...the
world.

S.

.

.0ther OrgoliAtions

. . There areother'private'a,1 public organizations' devoted tO helping
In.thecause. ofvo,rld.health-. 7 Med4almissionaries, the'Peace,Corp4,

.and the U.. S., Public-Health. Service, all provide:AssistaRce withlealth
programs.in many porta of thp::World: ,' t, .

S.

;AP
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of )1dA.A.:2 4
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.0iFff,77./

m6del;'.,C,s..".basted,:on Malaria eradication f ormule. :published by
the 0.ni ted Istates PePartsient- o'f 'Pub lifc, Health 8imRie modeb ha8 been
revisuf. in Sut a Way.''.ehat. the interxictioh between the .f,our biaic..treat- .

Monti' .-Can'b' , '';,"

'V .

COS 61' and effeCtiVenesa V.alUes wer . establfshed:' throUgh..the..aid
Dr. P..-"Cramtecia. (Chiet Epidemiologica.l.AplapSaMenrt,;' Divtsion,bf. -Malaria

#. Eradication; -W9'rld Healttl Orgarazationi.:Avenue;4411164' 411 "deneve
.

switie.aahd):...Mot114,dity. and:mortality-dip:* :are based on..estimatea. collected.0
dm:ring the '2Oth-centitry,. in the-United. atle4-..."(See .Vigure'Z,..: this SeCtion)..

. I .
. .

'Program' Variables",f-Or;MAt,Alt--=',-:
. .

.

The fottowing 'variables are, used fin the MALAR'prograM. -The numbera
in'p.ar'entheseare pe values presently sit signed to-,paCh, variable., .Somee
of these valuesr-ran easily be altered, anwd direction's. for 'doing So ire

. given" in partr..E of this.-section.- . . s

. .
..

. ' Program Variables .for MALAR

.., r.., . -

. .:, ,
,-.. ,-

Variable. Meanl.n.
. : .k..

..

C r. .',Cps.t.'of .currenit proAram

-.C1 ..,. . .. Cost of 7hospital program .... .,

. .-

(.1

C2 lost of '.therapeuti:i.ci'Dg.program.

0. C3.. Ao.si of mosquito .spraying program

`JP .
COst of prgVentime drug program

, .." f r

Unspht funds i budk'eting;. QR past a locations f .not' budgeting
($5op,o000-,v-

C Fil.se:=yeaf VOStast allocation' if 'budgeting', ($500,,000),..

.C8 : 13.udget hOldet for.,five-year Pertiod"..if bu4geting;. OK

, . 4,,.
if not budgeting:.

effioifaliOy ota1ize r hospittaprograni (0),
. .

'Actual ,gfiiie4,Fy ctot*lizer..for drug pregrall
. ,

.414

t.

E3. Actilar effit1en4 tottlize* for mosquito pray program (0).'/
0,t I /

E/4 Actua ,efficiency otai izer for sfre4e,five dru* program (0)
. 4

ia,(A0
t,A; ,

c

'a, - 4
' ei
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t

,

Tptil. :death': aue.,to :Mal:ail:a :(0)

Oisaber4pf :do4s..of .priventive,drUg to :be ;ordered per year

.Actual effectlyeness of preventitive'drUgTprogram'
it .

..BaaV. coat. per petrii.lort foz'1psquitQ ..siray..progfam: .

Number atdic. wA6.malaria

Fiveyear program year counter . .N.
. -

. ,

P Therapeutic 'drug dOses te:be ordered. Per yearl, ,

ACtual .effeCtiveness 'IA.:therapeutic drug piograla
. .

,

: Q. TeMpOrary_response and randoMizer holder

.
.N\umber of 'hospital beds.:

Acitual effect.J.Veness_ of the hospital prograM

o,
R3 Effective; nUmbers :o;...beds available'per year

Number of 'years with 'some surplus in..1-iospital .bods.

. ..

' Si

s!

... ....

S2 . Surplus dosea . of .therspeutied.rug _still good : (0)

S4 SurpluS does of preventisie drug.- still good :.(0),
,

Surplus doses *of, eventive'- drug 'past use '(0)

31
S6. trpius doses of therapeutic drug paat .Use" .: (0)

t' ,

V
.

Destre effe4iyeness of mosquito_ spraying program'-
,

Vi Actual effectiveness of mosquite spray .
. .

,
. .

to... .

%.

.

. X -Year. number counter'
. eY,ears in us counter

..

Years, hospi al program in use
/e

:Y21 Years .therapeutic' drug prep:am in effect .

Y3 . , Years mosquito spraying used
.

Yearti-preventLive drugs, used
,

Y(zoc) Treatment use\flag:holderi;..

Trestment number ' .

1,

0 .4, 'It' .*,*Version flag 'bolder ,. _
*.,

: .
' .

3.5

5.

I

,

";.

,
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C. ,'Calqulafed ifMtiveneaa.of Eradication ProArama
, . ,

The. IffectiVeness of:.00 vario.ue'op.tinni are caicnlated.hy the forMitlae.
gi.ven 1?0,Oiri .

1
1. Moaquito controj, program;

.1

. .

V * ..80

Curative drug program;
.."

"7-:. '4:4: ./il
. :

' :
'. --

. pi . (p/m) * .85

tk

,

0,
, I

3. Itieldrhospital Tirogram:

/ P + R
/ mq --1?--
/

. " .

_

(For values oe:R.'leaa than
. 50 times the value of 0:

. Preventive drug. program:

HI (H/A) .6
4 11. .

I.
.

D. . Calculated Ii4mbers of Sick. and Dead Ddeto Malaria7.

For eat
4 4

Q.47:557.%

+.111;54 01-81-4

- . ._____
where '9 If 4500 and q ,04 * M. give a tandomness to
the number's, :

. . ,
i. ' ,

t

. .

S.

. :4 ,

';

; " .
;;;.! ;

,

t' ...
'

r

,.,



77.17,;',711-: r;r7,777.,

! ... ,, ,,

; . . .; ,
:

.

..'. ...:

,

1

0"v.i1171T;.P'T .7.55,79,1077.

1.;

:

Farr othfr, yeari:

a) If P > R
1 1,

:

.

.

..

F. a ( .04- :036 P-1). 14 +. QV(.04-=.1)36*P1)24

b) if R >
1 1,' \

\,

2.5

F (.1)4-.036 Fj M + Bi(.04-036 -Pi)tl.

where.QA/ZW" and Q 1/(..04-436 1,1)11:44.ve ..

randomness, to the '
. .

E. Reladrve Costs of Mosiuito Convol Chemicials,

1 g
A ',full treatment with'ittalathion,yould cost 3.08 timei .its -much as a

fun, treatment of bDT. A _full treatment with propoxur woul.ecost 815
times as mt4ch ag,à full .treatment of DDT. Partial treatments are more.
expensive in the same racios. N
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"

I. :Assum0 t Under WhiCti the 11,001 .0pratIte . ::.

.

. . i ,. . . I. ... e
...

. .

' ' .
It. 1) P. area .under treatient has been subject tO -Malaria for, a..." .:' :

. . long , time and,,.thUs' a fpaction of -the,,...popUlation
. is. .assianed . '..*-. .':" '..:. '.

. . ..

.

'.1.... .'-ito. haVe:.develoPed.1 slight' resistip.ce .to the. disease'. -.. -...-.:...,..,':. :.:,.. -.:::.

..,

.. i... ' .. k ..0 C I

1

5.

7-

. .

. :

. .

F) Xh any one.:year abOut
.:of-tomplications due

. drugs; but:birthra!te
stable. - .

4.

4.

44:- of thoSe WhO are .infected wfll'die.
to:malaria if they are not treatect.with
is such that th.e population- remains nparly

.
. ,

, -

3). 'The- hospital Confinement Period for a malaria:victim is .one. ..

. . year, when there is a 'Shortage of drugs .for: treating. the . .

kliaeaae,, and. abOUt .7 'days when there is a sufficient supplY,

-.DrUg .dpses for the ill .will be usedtfiret- in .the i*ipitaIs; if
they eicist . The:surlAus wilLbe used on non7hosPitalized .

:victims.

. .

5) Treatment . is limited Jto this one
.are. not: );et 13etng itreated.

,

6): The birth rate in the area" is sucdLthat the_deaths due .to.
. malaria. do not significantly loWer the population, and i
remains at ...approximately 100,000 -throughout the 'year,. .

,

area, and surrounding 'area
.1;

7) The -Oats quoted in: the prograin are:based'on data Iram.the..

World Health Organization, AncLinclude administration
.

.

7'and personnel "costs.
. I.

8) The actual effect1ven0 of any treatment option cannOt be :
. 100X. That means, .for'examge, that a 100% :mosquito- .. .

.eradication program will not Wipe out 100% o.f. the mosquitoes.
Th. is is because Opme of thole thave a resistance to insecticides ,

. human error:etc) . Other factors..reduce. the actual effeetive-
neas Of other opp tions. .

k
\ . .:

-9) Unused\ drugs -lost:at 2%: per year
And -.' '.." :.

. ''

, .

I0). All 'pesticides, used -haiie: the same effectiveness .. Shortlived
pestici4 s 4e reapOlied often., hence their' high. cost..

due' to,pilferage spoilage ; .

I
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b
Currently:. the.' 'student allOWed EOlou*la. he

-seleCt the 'budget pPtio,n.. (Version . #1.) You .may 'wish.
'to .alter this- amount; depending 'On:the students -and .'

.the :degree of difficulty,. desired.; . f. .

04r:calculations .indicate that the'....WHO'-would 'expect
to spend approXimately. $306,000 :on...8119h .a: piogOn."

. .
.

The DATA statefnent in line 4Ø contains the. "budget
This line -'cuOently- 'reads . :.,. ...

,
.

480 DATA 0,0,0,0,0,0,0,0 0,5g5,SE5,0
, .

.
.

The numbers 5E5,5E5.-:refer to the 'allocation
-, (5E5 iSla:fOrm Of..5 .times 105 or 500,090):

Itryou wanted to change' the alrocation to $800,000, the .

line .would be rewritten as:

480 DATA 0,0,0,0,0,0,0;0 0,800000,800000,0

\ OR :

480 DATA 0,0,0,0,0,0,0,0,0.,8E5,8E5,0

These f orms 'are equivale* . Note , however;
if you use the first form, do not use conimas .
within the number*. Also noticeN that all the
other .numbers in the line muSt remain unchanged...

,

n

These tWo positionS in the aboVe ,:;,tine 480 may b.b. altered
to any 'pumber, and so the. bUegeted e\Nercisp mai. be made
harder or easier 'to .fit yOur needs arid the:abilities Oe

. your students. .. 7.

,.. ,

2) IncreasNg tlie?..option 5s .. . ..
...

. :.-. '...
. ... .

,CUrientiy.-MALAR fOrces. the student to *order the sanie ntznber t,:,
.of drugs, ainatint Of mosquito spray; etc,', :each. year -.that lie

. carties out the particular. treattnent. progralr., This wai done
, ;to .limit the .number of possible treatment. sitra .gies. ' -Some .

.. teacherS rimy dish to-apen up IOW- to- the many 4,dition4 .
..strategied' made -possible by alloWing the student. td use.
different. amoUnts each year.

.

i .,

f
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FiTFT !,,
01., 47:k :

.

., dee' ,,_,,,,...o aoi rho foipaa ,ar, ma a;tar theMAARZ tape, T0 ti llowing: chan
.

- .

. , . ... ,,beaaioaded.; or,caned from atcrage...' .Type each liaa-a'sWrittan, 'Oa Fe- '...
. . .. . _...turii.- 4ftIr.. the lest ..e.har44.41r, liti: ifach ii.,no ..

. 1,..... ' .367; PAIN ,l'FOLLOWING YEAR, ...1,NPUT4:141. .0.; 'HOSPITALS, IP.. B. ..tisElr
'....'.',.. '.': 56V.:' L.ET..alwaNT(C41090)

*. .: A ." '' :' : .. .. % .'
. :...639' . PRINT I'po 1w*. INTEND TO :. ORDER UG'!..1 ..- ... .. _

:

.,, ..
. . . ..i :150..'; 4141 ''D0 YOtrINTIND TO U8E... OSPITALS :(10YES901410) "::.

_. ,

.. .. 635:. PRINT. "FOlk THOSE...ILL (1404118,07i.N )";
. *. ' . , . ..-.652' PRINV. "FOLLOW EACJI YEAR- WITH THE NO. OF 'DOSES :NEEDED".

665. LET C2akINT(.e.4*0. :-. .. . '. . : : .. .

7

..720 ......PEINT ."W4LL YOU :USE MOS4UITO SPRAY (1YES401NO)."; ... .
li i

- 790 PRINT..s. "AFTER ..VEAV, NO. i.: TYPE fERCENT. mosQlg,Tqs .:yec WAOT, KILLED"
a ;792 .GOS.1.1B. 1515...-- '". - :" :. . y :. ; . : '.: I . '4 '. ,., . .v

. .
. 800 'LET 0=1NT (L3*.It5*C4/100) s.' ,, '. .- '. c.. . , . ':

850 PRINT- "DO You. ft4AND. TO. ORDE1!-PREVENTIVE nRupsn
....855. PRINT. ....'!..FOR.. THOSE.. STILL 'HEALTHY ..1.11YES.0;.,140.).".1

872 :. PRINT .:... "AFTER 'YEAR; TYpE .NUMB.Ek OF DOSES/TO BE:ORDERED'',
. 885 -:)LET CiatINT (CV! .12) . .- y_

...975 ...IF T(3-,X).4* TREN 94 : ..

i980: ET VlafY 0 ,.)* :.8110(1 .
;

.... 1010'.: Av. y(4.,x,)00 . THEN. *105p, ....

... 1015 .. LET ..inw (y (4,x)+S.4) /1.E ..

1030... LET g4viS44Y(.4.,X),1E5 .. ,

.1075 IF Y(2,X).1 THEN. 1115 , ,.. :
1080 LET; P1(Y (.2 ;X)+S.2)/M. .:

,,

' 1095 LETt S2r,S2tY(27%)-M . -. -""1- ........--...- .,..n.rr

.. 1120. IF AO. doa,Ø.. :THEN 1185 .
i .1125 LET:R3-Y(1,X)*20 .. .... ._,..1130 . .IF vz,x).4 THEN1155 "...' . ., .1135 IF .Y( Z,k).+S2>. Q*1-(1.,X) . THEN Ji50 .

. 1149 J.,ET R3..Y.(Z.,)i+S2+Y(1;.,1) ., ,

. .1150 LET it3u.51*Y(1,4 . 17...
'

*1520 .. ..
*1525. . ' ,.. .'

C4...0 _
,

*1535
.. 1565 LET ' Ci...C4+Y (Z. iX). ..

. ......:.
. . . . .

..

. _

,

TOSE LM$S MUBT B$ ;Dtpugi

. . ,
,
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7!171,7,77,'''',' 'Ar'',',...ii:.1771;,.14.1:;,(117,

-.. ,...
110 RF.M. '...MALAR :.--- S i M .4.TICv : 6F.: A ITACk :PH.A*EvT.AFAI.MS).T.:.'......; :

. '1 I. 4.??. ;OP . A MALAP /A .,Ptr.101.1 C . . ,

...

1Pri1.. ii.Em .-.... nAS.V,I) 014:,COST,S SUPPL I.FD. z' THOUGH, 114.F..y., ft*
..

; 131' 'REM' :OR I 0 !NAL-. CON1C1EPT A. .FRISHMA4
. 141.4. aiiiM prAn:LOPP.,)). 7i*It ,--, ..,) ... Fyi 1 FM:AT. ..... :

.

.
.. i 51 ': i'?. F1',..1 .\ .P.ROGRAMM.ING: ..... l Y. -.11-1-E111.:ANI DS. S'. NOLL AINI.V.R1-.. ii,,,

1.60) .REN1.- ..\ COPYRI GHT 19.72 .,!- ..TATF, tfil I yER,5I.TY' 0,F 'MEW
. . ,

l'Icfr :REM \LA-TEST .:.REVISI:ON. :1.t?//7P, s.,, \ ,.. ... . 4.. .... ''. :.
P11 .P.P. I NT ."74,.YOU 13,EO,9 IRE IN.STR(Mt.os.'"*OR...MALAP...j..1.1gYFS.,..n...;:va>";..
P1(.3.....INPUT .9 .'.'
P20 IF 0=9, 'THEN /WI ..

... - , ,fnri I F 0.;1. :THEN, Rd-PJ :..
...,

,... ,-

241' PRINT "CURRENT ..CON.iiITIOvs:" , . ,; _ - .
1/45:..PR1 NT ".. :14i3PROX.... POP. .Or. AREA:100,00" ....:.. ,

0.51...PRINt " . ApPROX NO:. ILL -WI TH. MALARI A: P54P19"
.P..5.5- PRINT " .nPROX* -.NO. .DEAT4S/Y11. DUE. TO mALARIA: 1.10rit.t.., .

... *260 Nit NT ..H. ,,.`-iv , ..:. . ,
26.5. PRIN1 ".TO CORRECT' THI S. 'SITUATION. YOU. CAN) " :.
P71 PRINT ."..* -.. ISOLATE THO.SE ILL IN IMARANTINE HOSPITALS":
275. PRINT.. " ADMINISTER. Dini(.S TO ,11-10SE MI.." . '.

,.-ffir?.1. -PRINT " .. . APPIY . PESTI GIDF.Sr TO XILL MOSOUITOES!'
.! --...:,.PAS .PR INT. ":-. GI VE PREVENTIVE. DRUGS TO .. TitO SE :STILL ..HFALTHr'

--..-24 0 ,PRINT. . : ..

' .95 tR.I NT "THESE ARE T APHE PROX. . COS'2 TS.:.:.° ' ..
: XVI 1 I VT " ' .FI ELI) HOSP I TAL 'OF (?1 npnst. %PrIriol PE-11 YFAR
315 PRINT " .. DRUG TCEATMENT; FOR. ILL:, 132 .11....il:.PIF.;71SON. FOP 1 YR.."

,

311 PRIV,I " -FULL .ANITI-MdSOUI TO SPRAYI'S i75?,111:F:* I YEAR" ''..., 315' Pt\37ç :WHEN '1.1.51 N6 DDt.. OTHEil; .SPPAYS -.T4IGHFP. .(7.osrt . .al/ PRIN P.P. AVENTI 'OE DRUG EOF.FCT.IVE:'.1 YP.14.1P CENTS PE.1/ PF.P.SP.
3305. PR-INT . .' c,

335 PH INT 'CONSULT. YOUR...STUDENT' MAN.L1AL.: FOR FURTHER' I NFONATION"...
13n IN.T"YOET MAY USE MA1An ..,.I.I.±-iy.p.:.t4 Ivi.. 4 ntrix;F:T. tvp'.:R,stov. 1).' ,

ill (.71- PR I NIT"On' W I TtiOuT --A ;ntIrK.IXT ..( VERSION.; 2i. 'VP:RSA ON,. i11.T:vitz'ERI' .-.

-415 1\P1ITZ0 . . '. . . I I .

0
4 Per)k I F ( 7. 9.- 1 ) * (74.9`.1 ) ,ti> rl If.4 FAill110
/42 5 RAN.DOM I 7.F.:. . . . .. . .. ..

1 ,

$ 4 31 nv:F^ FNR C-A ).;-.COS (.6'. P.F1;34111NITC01)1*SORC -2,1c1 0 'I COM ( (4 ) ). .

'145
; 'LET ..

445' .READSR. Sit
.

ei50 -11:EAD *SI; .55.S6.. El Tr3. c7, 06, G
405' FOP.. ,

X.s4.1T65
416O..LET.YC'e., X )suri:
4.6.2 J'.N1VTX`

7-
, ,411. '...

.4r.,41,1 hATA
11)
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715-074e21411/Ygi7(711-1,rpsffr ... .
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in=.ir',:r'inI'1107P47 eye;k. 1

,,0:
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.

-. ,, , .
-:`P.). ':.'' d .

. -....,', . ..
:

'. ,

''';'1' ''.`!`" .fl:...L; ' s 135 , IF 10* T THE4.495 .., .'6-:' ,

..'...,y. ',..; ;:-./. 4911' 'L'Irld tS a 4/1 .' . - ',

Q)' . . n . 4 r , 445' 1441;TC:9Pie:6 . .. . ,. . . *. .:

'.'\': -..,.5pcl- 'PRINT': .....) . .... 2. . .

4,.` ,I ..'.'611.5 ..P q I TT"`CObIl OtItIEOTI VE '9 . TO- I NV4I .i'...F.. MAlotalt 4:7FOR Tfilt, 47.,XTfl .*'. ,
.

. , -, ., ,._-.) - .. . .511?11, ( /40114F:4575 - 1 . , -1- -." ''' ' 1 ''. . , .,) ,...... .
5 . ,.. :51 S Pf1 I N1 TH S. Y(FAll,p5:0 lit :1'1,1. A' TOTAL: FUN P OF '.$!..16.01k3..; 4:6 THOILSAN 1) noLtevi.z$7,..,... ... A ,

.

51'4' GOT° 530 . - ' i , ',' '....., . .

.. Sq 5 13111,11'"F I VP. "YEA11S,!' :. ',...

15:1(1 CidsUil -1 fi'l 5, . ' '''''. .. . cs .. 1. I. . :.

.

. 1 ' , 535 D I V '1",' C.1-1050./ TAti., )" ..
55,105). ..1t.:;IrN.I.T.k..1 . .

) ,.
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I

), :1,

- JI

'

,
.

' - .. .

551. PtI I . NIT"fit'Yv
'
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. ' : ....5611 ' I P.1105THFN6.1i..'.1.. .. . . d..- . :,..:

. . - .? ,' ...; 565-'1 F it < >1 N T(1131140155.01 ;, y: '..- :. ,, .

...:((::4:....- 57"1:,:GOSLPA ....t 5,1.5 ..,.:., '''''':11.,-- .

.
, .:

- ... 57.5 ./..vre.1ny .-: ., . ;I...". -.;... iv ....
. ...

.

. 58 0 t..*P.Td1T,V.1-(R:iericAloio)
> -'. iff- .

..
, .-5F45. LETC.:*.C1 -]....,...- ... .: ,. , '. -, , .

.. 501 ..636SUril,585 .. :
, : ' . : I.:

,... ., l E' ' :,'.: . . kft.
.. 595 i Fe 5714 FA! 556- -.: -2-

. , u
I, .:. ....

6"11-,... SO TO619 ..
,;\ A .,

', ......-611(1 (0.51.111675 .' . .-. - t .
,..'

. \-, ....'
-615 P'Pa NIT" . - ( 11)1IU(55 .F.O.R..$IC;0'!'.
.62r1 PR INT '.. . ..... 1 ..

:, ci ..

I.......6P5 LETZ=P ' ... '' . . , , , , . .".,... r . ...

,":' .- .:, :. 6:1P) PP INYIll'HOi. MAT,t/Y FULL TI:IF.ATMENTS OF D.RUSS".. - : '. \...
6$ 5 PRIN T"FNi THE ,I,L.L.... SqoULD. T'3F,` ORDP.R1;:1),-, pE;.: YP. R"..; . . N.

. . ..! ,,. ...
,-641 . I VPUT 'P . .. .

;
(>45. I.FP=.111-116961 . - . , .

V I -:
':,f.,,-, - .65l: 1.FP.1 NIT (P) TI-4:46-3 .1. r :.-. .>

. ,'.. 655 GO 50t115.15 .1 ''' :
011 I. nrY9,; f.

.

.. ,.:
. ..

,
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665 T.,F.TC?:A I NITf'9,40.31tY ) ...
,:

. , ...

., ...... . . 1,
, ....-671 .1.. FTC'. '012 , : .., ..'. -: .: : . .. .!,,t : \

*.' '' .. 615 (4.1.51.1915145.. . ...' s , :., ., ..- '
'.641.. I FC!...5TilF.S45:31 ',.... . .. '...., . ..... -

. 64.5 601'4695.. !. ...: ). , ,, .. .

. l , s,.:
. 6g1, LF,TCP`-'".) .. .. : ,o- 04

*., ' :. 69 5 GosOpi 47.5 \ .- ., .'.,. -. ;,..4.; I
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..715 PA..I N.T ...:
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.
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.719 . . .
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1P5' KIP UV./ ";"f* . .' . .

. r



.411%

I

' ,.

...145.....010,11.4T!'414:A-D.PFST ic, I DE VILLA' 'YOU 0.)1,,'...'. ,.... ' '.: ...4.,...-,.: ..: : :.'. :':,,
"t''' .150. :4? MO T'...1..;*-1)144±2; ". ': . 411/IMA1.:A TRI ON. .., ..:,'; 31,0119140.01r- ,....
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MANY. nom. -APEOENT1 VE DOGS, FOR '.1140SE
- HEALTHY/ ipOyou. WANT. TO ORDER ..PER YEAR 71,P11:01'

.FOR TRFATMFVT:.
)(EAR 1 n .-
YEAR:!1

. 71
'VAR 4 ..?1,

Yt4R..5 .

COST OV T41 S T rATME4Tt :

HIS LEAVES- ::68Pil DOLLARS .

' .

..usiNG..rcfruR PL 4:
NO. SICK

ono am 40..

DEA;piS-. TO. MALA IA-

ri ''',1.406 .9.6.8....
1 699

'''...2...- 70 .. . 8
.: 3 6.9.7, . .7

4 f)S5 - ' '4
5-. 07 4' i

. I

OVER YO'JR, ... `ir.A11'. TRrATMEVT PROGRAM..
11- .DEATL1S puF. TO *r1.4LARI. 4 44VP.. 9F.EV RE'CORDED

..

pi.) yolk wIs-r A .EVAL,OATI (1Y'S JO ?1.

TOTAL COST.' 493210 DOLLARS
ROGIIAM COS7 . YEARS; .. EFFECTIVENESS (PCT. )

a

_

.

DRUG TREAT 50109 . 5 .
°Y105.Q SPRAY 7511?) 5 :81
14.REVEIT- DRUG 3e1):41 s 7.P

.SUROLUS ORDER IN.Gt
A

14361 1TR4TMETS OF DRUGS Fl)R SICK MUSED
A pp. THESr. 6691q DOSES ARE STiLL.1.1SAILE

DO you idANT to -(1) TAKE. THE NEXT 'FIVE YEARS
,OR START4OVER OR C3).ENO. TYPE NUMRER 71

;R.
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FURTHR..INSTVICTIONAI., 1}A§.-7FOli T14 UNIT

_1) As ,wlt4 mOst :simulation pograiy, a. gdod j4UppleMentary .eXerei4e f.or studeTzts
is , t 'examiner,caiefully, the pdel which underlies the ptOgram and deter6-!. -
'mine set* changes-- or extens ons which could be made. Comparisons can be
Inade between result§ ob6iVed with the present meidel ,ancl. Ogee. obtained..

6 .

.

yith' the new mode l ..
.. -.

.. .
.

.

.

6

.

.

.

..- .. ,
.. .

-In) the Unieed States. there Ta strong pressure to ban 'the uie Of . DDT tor all
.::. pUrposes, including malaria' -Control .' Using. Wolk,- have .the students' ex- ..-

, plore the possihility of running:a_sticcessful attack. Phase- programAiithout
pis.: : . . : .

. .
.

. . .

a) Cap they he successful using alternative Osticides-
and st.41.1 stay .wIthin :Ithe budget?

bl Cali theybe.s_u'gtksaful :without any pesticide?
-. -

ti

.. 6

Y.I.;-LaG-9..g.1.---"DSuPPLEAFI---X-III21AR .C_-1.§-'
.

. , . . .

1 . Org nize' and cp.nduct a debate on -the use of :DDT. ...fry to );p t 'access ta the
reports and paper's used by the Federal GoVerntnent which led to the- ban on
DDT use'''in June pf 1972, -.II you- are ,Able', . try to talk: to farmers, public r

.. health pe. le, and ecologists to prepare tor .the debate. .,
. .

.

.
.

. .

.

'2) 'Make :a ,st of the major 'world health -prOblems-. ExOlOte the coneeqUenCes
of theisel and' the'steps that are being taken to solve' them, .: .

.

Make:a. 8tudy..pf %the health servicps, in your community,- Try: to deterdine.
: Whether opy are .-adequate, whether- ,people know aboUt them,and what 6.ser.--±

:vices they perform; If appropriate,- organize some, groups to work. wit4.
. tile' health.. seiyices. pogracn, : :

W.O.
N.

4 : :Find out how' adecigatelY informed' .students : in 'your school are' al5:ou't icime

-.maJor fleadth .prOblems which are of part 'cularcol-16erli to adolescents ,,

such. .61s. *drug abuse, 'venereal diseage, 'a d 'alcoholism:*
. If tt ia:appro- .

'prIt3te to do 'so; organie an "informatt n .e.ailipaiign"!4-f-iiroli-ide informatibn.
j :Se vices to students:- ..ISpeakers and filns could 'be used, 'and a gOod . library

of health-t late'd 'literature .could-be. established. ... ...
.

.5y If ,yOur 6eAo0 doe nor..alrea4y have, a health .educatidln program,
school: community committee tO plan one that is relevant -andusefUltd.

,-4-
atudents' miptur. ago.

,

MallOel:tilar entomoldgy, ' the ..scienCe thilti,deald: with: how- inseCtft cause -,

,'ep in man. Find outwhidh:.diaaasea are "causedgi insects, and:
-what methoda are used treating these diseaaes..

01,

. f . ! t .
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.

, The 'HUNTINGTON. TWO cturriculup unit ,ITATISTICAL ANALYSZS PROORO. (SAP) .should.
.

be 'of great help in doing thia pro ect
. 6. " . . 1

,



kELATED 0o0 , ARTICLES) -FILMS

I ; OTHER I ST CTIONAL RESOURCES
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Carson, Rachel, THE SILENT SPRING
-, New-York: Fawcett Publications, Inc. (1970) (Paperback:9U)-

. .

.. '
. .. .

James, M. T.:, and flerwood, R. F., MEDICAL ENTOMO.WGY . :Loudon: The Macmillan. Companyail-9T

This book deals. with..the biology and. control
of all medically significint Arthropods, It .

focuses on. important clinical and Public healtb
'. problems and on general Pririciples of pesp. con- ..

,

trol. .Material. "epidemiorogy. ina the evolu-.
tion of animS1 parasitism.is 'alSo included..-
The book is probably too sophisticated for riost
high scitool .stUdents , but could- be 'used id a.

resource by more savanced students anil .by

. .

'

Sinacore -J. S . , HEALTH: A QUALITj OF LIFE .1.* f,

kiew York: The Mácknillan':Com any (IM). 0

-

I

..ThiS is a general healt.h isttidies b'ook which

addresses the Vital health 18eti,t4 of the tgime.
Although it is probably .in. generil too sophis-1
tiCated for .the ;average high school reader,
parts of ,it are Appropriate for secOndary.
l'vel. Part o:f the text deals with
'commishity snd global.,health,. ,and iø-particu-

elevant to :the MALAR ui4t.

blew. York: 4cribner 4 SonS (1969)

.

,



'.; ".. ".% ',.'i -

Article's-
.. . ., '',...

. 4,,. ..
..c. "DDT i. cri aisme,.°Curbe tire:ton tho. ppawing, ,. / .....4..... . ...... '

.. SCIENCE 164.:93E:-..7-; Iasi 230969.: !..$ .' :.:. ; .I, 4-14'.
, ...A.i,

.

,
. 'and actions. 'of. the federal goyernment 'With. reaped,.

:

.:. ,

!, . to the,DDT iSsue,;...It deetrAt's the.'majOr events: .. -,
.:

.in the co4trovetey ;which' followed ..rhe..FDA seizure ,.. '
,

.. of :DDT,-coutayainated Lake.'Michigan coho salmbri. ..

Ais is a shOrt,..gerietal reveiw of "th'e hiihkights

..

..;
rt

"Malaria Vine Round Two,'" Gilmore.,1 C. .P..
: N W TIME'S 'MAGAZINE, 7.sep.tember 25,1966, p. 44' ff :

This is a'very interesting, easp-toread article
which describea t.1* devastIting. effects of malar).
throughout the-Worict, and the research work diat . .

is being done to cOnquer the disease,. ''It deseribes
a. malarià test program. which\ was, . Carried out .in.
federal prison,in Atlanta by tbe 'U.:. S. Public Health,
'Service. It discusses the use- of insecticides as a ,
malarl.a-prevention measure-, -and talks 'abOutit the
problems of insect resistance to .drugs. It!also
considers the many other :Problems encountered by
the WHO. in: the atteMpt to. eradicate malaria- from .

the world..
.

'MaZaria and. Victornj 'in Vietnain,".Modell, W.,. ..'
CIENGE 16;:134652, December .1 68'. '

-

Thia..article deacribes'ttie contributions. of the'.
military to the f ight-agairst malaria. If tells -..

the interesting,story of h w inalaria wasycontrol ed.
.. during ,World War II and describeS .the 'research:
!.."that ensued.. ::(t alsci gives--an account. of the..."

problem Which arose-. in VietnaM When a drug-resistant.
.strain 'of 'malaria develdped and ofth research .

program that resulted At the .Walte ed .Atmy .
. .

. Inotitute 'of. Research.',

. .

A'."DDT ,in the. Bioophere; Wherg-DOee It Go?," Woodell, LO.

SCIENCE 174:1101-7,, Dcemher,-.101, 1971. .;4...
. This is 'an .interesting and'Wel\l-Written artiCle'ith.at.

describeisAlle use-of PDT in the U. S., And the effects
'of the pesticides on' Soils, the atMosphere,.. the 'oceans,
and the biota', 'It describes a 'Model diveleped bY the
authof f, o .r4 DDT t.ireuXaicin in the biosphere;

. ,
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174AZABIA: BLOOD DISEASE' Ain) G.WBAL MAN-KILLER", .

- (black ahd White, sOtind 9. .29 minutes',

cell number': 81925, 5;oday rental:$4..40) . . 1

.

.

- ,
in.troduces the layMan anFt "the* sOientiet

to Adept .deyeiopmentf.3 in "malaria and' related
blood diseases Of toin and domestid .animals.. 'It
shpws mslaria as the major .woiadwide Cense of
dikiease and, death in, the tropios and.. subtroliics
Drug-resiStant strains of the causative organism
and vestiOide-resistant mosqurtoes: are shown and
described. The film also .discusSes new tests for
malaria and. current related' research at the': . .
University of Illinois. ..The:-fkm is. available .

from: ., . .

;;.

.

. .

;..

.

. :

1

.Visuai Aids 5ervices :

.,,' Di-iision University, P..')ttension
UniverSity. of Illinois

, hamaign,.. Illinois 61820

i.

'WERAt OOSQUITO CONTliOL!' .

- (Color,.1611.1m,.adund, 4:miliiite.$)..

. ,

.4fiseCticicie,

effective,. end economic
availeble. United

avdilable from: !.-

. 1 Modern Talkiliv
) 1212 Avenue .cif

"New or1, .New
.

This fil showa.. how" nev;

'' '

techni4ues and the
have made praOtical,
1. mdkuito :control.

8.; cities.. The 'film
. .

PittUre 1,ervice
the Americas
ork -10036

20013.iL
2.* Washington,....1).;.....0 C. ;.'20036,

: .

r.

r

. .

.



1.

Reolource,
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-Coil-mil Vit.. Enyfronmentall: Quality ..

iacksbn..P`Oce, NW :

Washingtonp. .C...

Enyiropmental rOtection Agency .

9 1626 K)Sttreet,
Washington, D.',C,. 20460 ;

. . , -
, Fo'od and Drug, Mrainiatrafpri';,,

56,00 Fis)ilerEi Lane' .4.:

..Rockville; Maryland .$2

.,
Health -8erviees; and" :Men.tai Ha llb

.; --.Administr.a4on.:-,..'*
5600- fishers.. L'ane ,

Mzi-ulan.A.' ..20852
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