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Risk facton associated with malaria infection in an urban setting 
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lncidascofmdariz~ inirban sriú"@ in  s @wiag&&ernia many r d n r  afilie \vorld antl individu.l&k 
f n c t o n m c d a b e i d e n r P E d t ~ ~ p p ~ ~ p R ~ t ~ ~ y ~ ~ d j ~ ~ t ~ ~ n ~ r ~ l  I ~ ~ C & ~ C & . W E E I I I ~  o a crors-rcciionnlroidy . . 
in1993M4 insnurbaiarea ofihc l a g ~ s l  /pon olthoPadtic C~atofColombii,%vhcrc iruirirnisuion Iias hnd 
an upwl@ m n d m m  tlicposr 5ycus. PrrlvolcnceoCmdarii< inIoc&mumr~$timsicd in aresi cif rhe ciry~vjrh 
ihohi hlrr incidenceofdirea~c,.and rhr asndarbn bcrmmronicshamneri~t iu o f b p o p u h t i o n  nndrhr? 
lisk ofmilaria in(.ction MI messed. RevalVi~e ~Cmilllria infesrion wu 4:ilSii among the 1380 irudird 
irsopie and we found char ii.dccmw.cd wirh oidcr ngc, nnd with knowledjw pcf dire:i% rnd pnvenrivc 
mroiiiiruñ ilircctcd rn eliininniian ofbrecdiigsircs. Iii nddltinn, ihc inicctian \r.m piisicivcIy rssotinled aitir 
erporurerq thc f ~ r a t ( P  < 0.011j,althnvghmosrafthecnscr (5710 1,9394) i\,cri likclsio iiavc bcenicquiird 
intheurbaban nr i l .  Wcals<,fmnd.thar individuol~rmiuingrntiiiisiarid lierrmeir Yi rheprcviousmonih hed 
tmu& wice rhe risk of heine infccrcd as m.;y>arsd &irh d>ons ,virliout rreatmcnr h nddirion, out resulis 
niwir thar iinc riflie<lncrr c'?:«iild no< Ix. a viryef(eciivC prnrcciivc.menriirc h scliing rvch nr rhrtofour 
nudy, rnd lhar rnuiriiniucnid inlcrve:iiioni -y h. ncdcd ro decmrc ilic iirk rr?inlaion. 

%ion (TBiira8 ZOULAM. 1987). 
Rirk ficron arsociarrd wirh mnrmission o I  urban 

malaria may be diffcn"r lhan rhorc idarified in ninl 
sresr. Howvrr. most siuriios have befn cnrricd our in 
ru-I nrenr m d  iittle ir ~<no,wn nbovt id iv idu~l  chsnc- 
rgirticr d>ar make n Denon lhOnv iii n cirv more likeb <o 

wich sbou 889000 c a s a  in 1998. Thc dkcare bi 
Colombia in  c.i.r<ered in 5 hiph-isk m a r :  Baio Coucn 
(csnusl),Oriccg~~a anahmamnili (san),Unha(nonh 
vnt Arbnric mLsr:, ani 1'~cifiro ( v c r r  corrr) M I O ,  
1997). 
&lani i s  L c  mosr co~n:noti vccior-borne discnse in 

LhcPxi r~~eo i t r  orcolomb.;i.Tairre~on, uiih leasthrn 
3% uf the Colombirn popuia<ian. iccrcnm for ahour 
13% of cases TCgiSteRd in the wc i  iiy Buenavenntra, 

z Colombirn pon on ihc YrciBc coart, bad in 
1991s ~ ~ l n r l P 0 u t b ~ ~ i k c c r h m o m r h 0 1 1 k O 3 5 ~ 1 ~ 1 ~ 1 .  Ihc la% 
Dunng thar gesr, the urhan m8 prcrentcd n 5-5.d 
incmae in l e  ~ M U S I  cndcmnc leve18 wd r o n t n ~ ~ . c d  
rtJYD CI thc ton1 numbcc <sf mes in rhr municipill~ir., 
compnr::! w!h :n avcner of2OX olthctolnl n x i ~ n h u . ~ ~  
elws in :ne .<rer<dinli y r m  (MI:NDIW& CAYIUSQI~I! - 
, i lO0.il  . . . . . , ., . 

In thir papcr, we report 3 cmsi-rcetionnl rmdy dc- 
signed to idcntify dcmopnpliic nnd social REk factor. 
nrrwicjprod uirh m&&? in iirbnn sommuniii~s d B u c -  
navenniri. Wc mmured the prevalcnee of mnlnrin 
infecriai in areai d thc city wilh rhc highsr i n d d e n ~  
of d i n r c ,  rnd arrarrd ihc asausiuiiori b ~ r w n n  rome 
ch~ncrerisr i~s dthe populorion aod b e  risk of nlalrrin 
infection. Spsificalhr, rhc cviluercd c@k hctora fnr 
m&inrin infsccian includrd: d c m o ~ p h i c  charnctccittics, 

me oPh+lrh relviccs, mnlnris oi,rccedenri, mp:omr 
2nd mcdicrtion, 'minnalcdgc rif ih<i ;!iiease. nnd h o w -  
kdpe r"d use of pr~vcairiw mnrures. 

Mnmialr nnd Meihods : 
Si,<* d r m  

Tlic yort vfBucnavciir~m irin a w q  humid uopisai 
forcrl rune in thc P a c i i ~  Coarr of  Colombia. Mean 
remwniturr! ir ~round 2 8 C  ar.d amun1 raidill ranger 
(mm 6000 ro 9000 mm. Themuriicipaliry his  simosr 
300000inh~biimtn, 85% »fthemliuinginihcuibanma 
tharis m m p w d  d $ 2  bnmoghs (mmu>#rtr). 

Milaria incidenco hn$ a iong-:cm pcriodiciip with 
peak* DCEUMI~ OYETI. 4 ycal.s. The nenige P M U ~  
pmi tc indcx  (Alal) is about 60-10011000 in the he¡ 
scu ind 1-3110W io thc urban aren..Csas of malaria 
WNI during ihc n.holc 'ar, widi 2 8enson:ii inmaac. 
u$urliy rc(lisicRd b e n r v n  April and Mny nnd brnvea  
Scj?rembfr and O ~ u 5 e i  (iMENDU & CAWQUIU, 
19115), 
In poRoCBuenaveotur0, mahrinir clusrered s i b e  

pui.urbnn lnne whicheccoiunlsfor almost 70% ofurbun 
cnui  rnd where a11 posiiiw bmduip sires for Annphetr 
1~~.,.prima6iyilii. oibitoianur, are inorcd (Oi~2ioerd..,  
1997); In aprwioUrr~p<m, we fwndtharbcwecn 1987 
snd 1995 <he morr pcri.,urbzn bcirough of the siry 
( m n i < r u i  12) had an ineidciicc 5-6 r ims  p a r c r  than 
more ixbanized borniighs of tile cicy :Mi-Fou & 
CARRASQUILU, 1995). 

S~ud~polu<f<~io~i  and rnerhodr 
\Yki>e&rried DurthcsrudybcrwecnNovember 1993 and 

Jnliunry 1994 in mn>ii,,u 12. n . c  qu~ntionniirv w ~ s  
deii~ned acmiding 10 thc rcruirs af n previous focar- 
pretil, rritdy in lhc i i ~ n  ( N i m  a al., 1911). Quoiionr 
W C ~ C  s~loe!~tl LO obnin dcniocianliie niid medicnl in. . . 
fonnar.:~ in;I~dingdinwo~cdelisodn.ofma~rir..ni,- 
m i i n n  . iei incn 9 5 )  ~>rercnption or ~rif.odminiirr- 
,ion. knowlc<lct B ~ O L :  malnnn ind in ar-don. niid -~. -~ ...., 
use óIpnroni i  prorecrive nieaui&.%e qucstionnzjm 
war adminirrcrcd b:! n lcam eomposd of E gmenl- 
medirint practiticner B R ~  2 nurse~ who ucm rrained by 
the ~pid~mio!Oglrt ptior lo ~xmdusring tha interuinvs. 
Field sweriidm and m-nrdinntion wap cmicd our by 
che~riniarv eriiduriioloeiri olrhe rereñieii team íF.M.). 



Ihc r.unpk Ior rlie'srudy con i i i r~~ i  o6 1380iiidivi- 
duals, 53.9% of =.hom u,ui Ismlr ,  nnd whme n a s  
rnnged f ~ o m  O ro 85 san. 'il>llierr gaider uid ogr 
dir1"builoor w m  cONon.ni.tvirh thr -sur dlra af 
Bucnovenmra. . . 

Mnlatia in~eriol l  priwknc~ wrr 'i.ii'% (6111380), 
&th Ikirrr!vi?iuiri vi- aeeawirinig f w  mmuri ol'ilie uiscr  
(4316:. 70.5%) aind rl~sremaindrrbciryb&cad witb 1J. 
Jo~.mn«n. Almoa 70% oltbc ii?dividunli witli itirecuon 
(42!61) reponed a l  rymplorn relate4 lo mshiia duxiiig 
tl:c pprecrdiny montli: T w ~ i ;  chillr indior beadnchc; bilr 
al rlir rnomrni dtbciiuctvic*., .:lo% of &cm (M61) 
weic iuirely sic*. 

Uiiiwklr i rr<ol>~ir  
Thc uniunri~ii: snalyris ir suzi?iii.zrírcd iii 'l'ublc 1. \Vc 

preicnr here rhe rrrulls of ,he 4 categorirs ii \,irirblcs 
*.*cribe4 io rhe Meil>odr sectian. 

Dom&hIwkblar. Olderin&kiduulrrhowvedlower 
r i L o i m s l ~ i a  inficrion. SpcciBeaEy, mmiin phwlenee 

. . 
Usd u/ ~>winul  piui~raiw ~ ~ c w t r m .  Altliough uuu of 

bulncis, !epcllenw or itisseiicidcs nppmrcd precrivc 
liir ii!?l?rw i~~Tccti'>b, no!>* iif thcm rhowcd rignifirant 
iiirricis8oi>r. No mrrclstii>n %':ir fuund bcrwirn oge w d  
use ui'ni-ni~a! tiiol~cllvr ~iir-iibiaes i1i11 ci>ul<l norrinllv 
cxpliii" ilic Irckbfl>n,<cciivc r~Tccr. 

/is. *,id irmal ~c#ipar is#~.  '7';lbts 2 riiiuwr dic rerulix 
Iiom r l ~ u  nliulysii ol age and ruml oscuj>iirian na tisk 
fac lon l~rn iu l s r i~ ,  lo order ro eunlunw rheeifect of mcnl 
omupiijun' " t i  the ~ssnci3tiaii o h p  with malaria infcc- 
tiun,%* ruutiGcdindiuldiialr nged > 19 ycan secoding 
to occupiirion. OEN donn! straia for individuo* agod 
a40 sam WCR e6%nlrd becouse &ore wirh mrnl 
w~upation %ver* rll n. tim (Tnbls 2). 

I! cnn scri, that ~ P r U r E C r v C  i ! f l ~ ~ t  orlirrearing ;O: f?r!~>ni:iiin infytion ¡S % v m d  ai ?gr 20-39 )?an 
i md>v,duala WI cxpmcd LO ruml cnvmmantr (P -- 
0.015)~ 

IWlbiVun<ll .""lyl" 
The Liri.1 mulriplc rcgruaion model wir  obopincd'b 2 

.iiapcñ. Kmr, r e  devclopctl a sien-wisc scleslion uf 
wrinblrr; witliin thc4 c o r e p i w  uf putiltivv rirk luctorí. 
Wc Ihiukcd mrrhlly lur cvidcnci ofeullinoidcy brween 
wmu vsrinbics wirhin cntcgv"cs. In ]>nrricuhw, wwc 
dfUdul i o m d i d i i i : v u ~ b k ~ i n  rhe'l<nowlcd$s'c~~ory. 
W$ combinrd huwlcdge of r>mproint, b o w l w i ~ o f  
uer;olo~ of iislana oird h>oiv!alge of clliiinnrion cf 



nis~~,~,icmnr~ssocrnrc~~~t~r-~inninis~~a~noxis~sc~~nssirr~ni; 

Tnhk l. U n i ~ r i n r r n n n l y r i s  olriakfterer$ fornuilarin inrcction, Ruonavcnrura, Colombia, 1994 

11. Aiiimiii<sl rw$r.iiirnei>i'in ~hcproious&i~ntl>'' 
No mriimrnr l l z !~  3.8 I 
Picrsribcd trcsunenc r ' ~  6 7  1 4 3  (0.70-4.7i) 
SeIf.adinhiswed muncnt  158 7.6 2-11 0.09-4.W) 

111. IGiowledge 
i\rtiob& of disease 
No 206 6.8 1 
Yer 1174 4.0 ' 0.57 (0-31- 1.05: 

D c d n f ~  Sr prwenricm 
N o  1028 1-7 I 
Y q  352 3.7 078 (0.42--1-45) 

Drredingriirr eliiirinrtion 
No 89 1 : 3.4 1 
Yer 9x9 27 0.4R (0.26-0-89) 

IV. Uñc ofpcrrond pr-iivc inemircl 
llre <ifbcdnea 
No S36 5.0 1 
Y- IM d 4.0 0.70 (n.i)7.-1.32) 

Use of mpelknrr 
No 1329 4.6 1 
Y o  51 0.0 Undefilinrd 

Um ~linscsUsidea 
W m0 4.8 1 
Yer 780 411 0.84 (0-51 -.1.40) 

S~ r iora~ofzs poiitiw md 683ney.liver Imol*dlcrc o~&r *m 19 ~n i r r [ i a  - ion). 
*l rniss;ns uriuc. 
OR<95% U], 0 d L  "&,:95% cnnSdcnci:in,wnl). 

brecdingrila~c w pmvenrivemmuminssi~lcvlriohic dth malsria infecrioo rrs rho\vn in Tablc 3 a& <vcrc: 
Uiatwe d i r d  %iowle<lgc afdirarc  rnd grwcntion'. a-, rural ampl ion ,  rclf-:ncdlcation ñ mslaM mzr- 
In h e  second rng, rr~¡ablcr previorrly 9aieslcd in muit, and k > ~ w l c d ~  u< dbeam nnd pmeniion by 

nch nf ti>= 4 crregodrr werc included in a Ic>gi"s breeding-Cte eliminnrion. 1h.s~ vnrisbkr did no! shriw 
ycgrnslgil inodel. I h s  mrirbler renisiniiig uaiocisrcd simificaniarnrbiissl inrrnciion. 



Diaenurii; chelu r b w d  an ircv(i.b L p~cdnirr  o1 o( d ~ w l ~ p m c n i  01 ruta.<! .;rre mnuniry rnm mnny 
riofchc 6ndmodel(Pca~n~' ,22d. i . .  14 7.1' :: d 87) y<rnnfehrnnic~q>o~ur ' .  
ntid m adniuaic diirtibudan uf mc P~arían :~.~.,L.~I< We also lounti ihzr inJirid.>lla RCC >inri aniimnluiai 

Irrrment in h c  p r rnov  m ~ n b  hnd rri>;n<. ihc 
l>l<c<isriou NX UC bciop tolficttd 1i) c,~rnpmd wsih i iorc wicnout 

l i . # . S  sritdr.conducid in;,i>inurbn,iuauirm.ri.>. Irraimmi, u i d  iIir< could be o d d C  -1rin:d b i  rc- 
p- . .i .',. l'uciric co3.i u1 Cóluinbi=. sur. louiid chai iiilc:iion i n  n hiei ly n*sc+iblc oi n i p o r d  g;. ,Al, 
pi.in.tn:r nfrni lwia infrcii.in drxrraird uUh u l r l i r ~ y c  '.i.r;i.nnuw. u>diuiduals widi n Iwxinwnr bii$c<! .A: 

%nd wcli *ii.>*ludm d d i ~ . a x ~  und ~lc<cni ivc  malaurn !,>!<A i~ii;.ir J W i % i  have a dichilv l o w r  (riio nwi- 
dtrteird !ocI:rr ">ion u f b r c e d w i r o .  lnaddiiim.rlu. tip::i:ri,i) .ssk-ruticn c n ~ ~ i o ~ ~ . r n ~ d ~ ~ c o  h- 
dtreur u n s  poritirsly aaucm#cd urth u p o n i r t o  !he divicl~r l i .  'iidaridunh wiih biick smopr da- mi. 
forar niid rslf-n;cd.nocn wich uithr l ,nr lr  I n  bic . rallrb~rriii.chc:com~I~~n~v(rh-u>rsnd.in<bc 

rreas rush as u ib in  Buen~rcniiivii. hor b c i i >  clii*iiicil!y 
d c r e r i b c d a ~ o n r i o ~ ~ ~ i n g ~ v i u h s g t I m  younycriigmin 
shildwn <a findls nabilir,in~ in a d ~ l n  (AwNj IY I iRJ .  
'Ihl.: poncm has been.armeiricd ivith behuviuuml hc- 
ioo. and mcbility ra ihe for rn  h i . b c ,  ide"iificd ?*,a 
niuiii d r r cn i i i nnn ru f r i J .  11, rhwc nruatu>xia, i i  <s 
cxpccad rhuc cliildn% :m3 iildsr individualr i m  lw r  
exporcd aod, rubaegucndy;dic insidcnce d&i r ias  i~ 
$~ i~ !~c r imad&~ l~%t l~cc l  20..'111 vean lAl~AXtlAdtfr/. .  IYW>>. . . . . . - - 

i O "  y ,  l . . l  " 0 1 , I ~ C  ,u<. :n<.l< 11% UlUlllC, <"ich"", D 
urcu b? rur.1 accup-..<:., w r ,  nrrmirrrd wcch n h i a a  diqnvlli. 
n r k o l i ~ ~ l i l r n r  Hotwvc,. .. :h;Ti:.d muli.~>,crrmision 1i hir bgir. , . i . < '  :ha ~ ~ n r m .  a#rn#reim xl.u~id coii- . - 
rnodcl, NB usrucinliuo ;ir IV;: ,.:~ii*>oillr sipnili<aiit ridectm~unri~~-.c.Lliip b c ! : ~ n o ~ i . n > E c i ~ ~ ~ ~ ~ ~ i ~ , & ~ -  
l P =  O I M )  uid ~ i y  a .riir:. p.;p,r.iun ul i& toml mml lur bccn r l w . ~ n  ' >  i c  dfeclrd by n-br of 
nummrolrt<csoccumd.nutdr.< ,..t., n ihuhpin~cew ~~iur~,ioclu~tiigamc~s.~i~~:,ri:~:~dcriowr~~miiJcn 
rlic fiiwrr (4i61, 790 Ihcrcforc, ni.r.:pl: ,ict.ntics i n  uid b11icL aboul diaedri (A!: C O Y ~ ~ E ,  IVVh: U,, 
ilic lnresr nrc r k l  Loiscvrr iur .nrl.an> a,>: ii:c~vj.Luuls icpunrd -I*%rh;n ii iai ti., :i~i.~.l irii:c<i,ca ii,cie n.>t 
.i%rccred ihcri  could r w m x r i i  r w w o i o  lo. >.n.<.i.. iv wnrUrrnl by chc wmmuiiiiyr,r í i : ~ < . . i c ~  forinalntis 
k.<p lirnrnn.%wn n ihr iii?. !!ir <il*r*icd iiii;:iun. :n irriiiiirtic. lhu. ihal indiv8d~iiI. Iir..ei.d ..i: I c m  mc&. 
c:..~lsnnquiwirnnsmioi<~.tii~ iItcurh~tirn:.ii>..x~> r i  > c*"-% U-c iI!e DJLXIWU. u l l t i ~ n  ÚI IICYL:::.:.: (d!~-ro ,z 
m",. ~f ui c ~ i , .  A ritiii;~ 1:nif.m urir~.nrniia.sd.i u.. ..i . IYYVI. 11nwc~vr.oboui7n~. 11~~1133 :  ~ i : , , d , , i ~ ,~ i~  . . . . ~ , ~~ - 
i iporr id  in hypwiidcri< %ion úi & ~Ph/lippiriir, *cdvinil r~>ti~~ialnrkl . ,mnimenr il rhir rrciciy wsre liclf. 
>vlvliem nuiliiriu prcvalmcc ilccm:wrd Cnini 11% in iit- n y d i r ~ i i d .  . . 
dividuals iiccd 11-19 \ u r r  i o  4.7Ynand 1.PXin~thosi: i'hc rclf.medicurrrl in<lividuals un bc a anolvr aourrc 
Z~LL,I 20-.3i ri>t~ '.'-.+O $.xiio vpi~iiv.ly cniiiw.ira> U 
u/.. 1991). Ako, i s r u d y d ~ w l ~ y d  ina  mml  cinnmnniiy 
in ihc Yicilic CYIXI o( <:vlutlll>%~ SIIYWI~ a 'Icucu)~~ i n  
pwvahncc i>f inrcciion frtini 10-1% i n  d i m i  igcd n 9 
YCIF~~O 5.2% ir individi;;ils ;t#cd Z&i wnn (Gox&irrx% 
rr <f.. 19971. Allhovch thc rii;irioiirlri~ bcitwrn r x e  and 

.~ ~ ~ ~~ 

o l J i ~ g  irtuonuiv ~i#incrrn% cirusrois<rnc. i n  in iws .  in 
?&i!i. n 1hiclic.r p r i vn l k ro~ res i r r ;mr  niutuiii par;~i icr 
<,.o* ruuii,1 ii, u i l v ~ a  'vini,iuiiiiicr. w1i.m dni* wrc 
rivi?il;lbl<: rnd iliiii. i*ic \vas uncutirmllcd, S rrinipnrcd 
with iIiuscrii<ingr iu l?cn<rinr im~l~~~h~vr.r~nuia~i lablc 
iii oli;inn~ciirurmnrkiri~~~dwheredninwcm orwiiicd 



~ t b r n i c m s c o ~ c e n o  prilviae r 21-Ii h¿ilrl> scrrlrc, and 
m n  in nulil arcrr ifihis con bc ar liievcd. s mrior c.i<irr 
t l ~ m l d  he mide lo inc-c accru I: 'nimuo83r-bolrc 
U C l r n ~ t ,  . . 

Wimlly, w al* f m n d  rhot kiiwIcdpc i>T dirs& rnd 
knowldyc ofprevcniionby eliminatiou ofbrecdihesilu 
hada pmtcciivc cIimr lor mularir. \Vc sarefulb <lislin- 
(piished sdequnrc luiowlcdpr of d i % n s ~  wrnptoms iind 
no<mlaer rnd h w l e d s e  n l  nrivroorilie hn;cdina rkcr 
fa AnGhrb t (~ .~  .cl:niwaccr~brnmolir:~r: s<co<pawd 
ro biccding iites for olhei monquiloes in i t c  rei (C.(., 
nla. dirni usicr). Hmce, rbC!iildinn8uoeess v i a l  onlv 

r.nv:rcinm:niil imrcruiniioi* u d  inual ly ink!< i~  pr&cn- 
mvc incerun m% no< .i<l<ln%cd io uiir <iudy. ~d 
mnfoundine hv sociorcono nir saiur.  hour;,:~ condi- 
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g;izi: spray Drc PINCHlN b al., 1978) by ipn;ring in r h i  
iiircrior a fulnignnr canirter (Muqal*) whieh libenrn e 
mcik Coiiiaining asymcthdn, bemcrhnn snd dichlor- 
YO*. TWO tlollrs I Y L C ~ ,  all. knwked-dom b u s .  w m  

High density ~f Rhodnjus profixixus in a cf.!licled. Rujf úlea weni ihui  renioved íor inrpecrian, 

rural house  in Colonibia 4 1 5 ~  rullv wert pnryrarivcly d h n d e d  nnd 
&CbnI l* bugr. Thc dlmmding of h. hmipe and 

. . . . . - ' solletiion eibugs invidvcd a renrn of 6 pegple over a 
p c r i o d O f . 4 d w  s í t ~  which vilc remain* of thc housc 

Clnudin M. Sondwnl, Ilci~iul<lo OuCióccn, , . .*eil.lburned. 
Saiidra Luna, MPria hinsya, Lyda Esteban, . A tonilif 1.1403 ~ . p m I & u ~ ~ ~ n r  sollccicd Chhie), rhe 
Hecmr Ariza ~d Vlstor M. AnwIo Cmrrir d. j I.iyrkinimrbci ofTriuiumiatc collec!ed Troii, a riiiglu 
I~mwriaonOna n O~t/~~tedodes TwPirrrlw, UtiicirrGlorl hbuac. In Vrnerrtcla, urkg a rYnilnr reclmique i>f hoiiae 
I,rddddd6nlde Snnrosdrr (f.'lzVT~O~-üiS), liiiioroliliii!~r. dirimndiny, RreiNOvi~xi.erd. (1979) collesred 7934 R. 
Cduloinbi<i P d i ~ w  fmiii aun* hour, whilerliucction "fa houar iii 

rhc Fr'rnntbro M o r 6  depnnmenr of  Honduras K- 
Ke,woch dUrne Rku<iiri"s pml&;,,, vr~lnd 11 341 ~pct imcm (C. Pone er 01.. unpublishrd 
iir<is.ho~se inf~mlion, ~olM>hli f~porr, 1990). Du\s & ZELR>&S (1955) mllqred 6034 

Irincon>a, i u h m ~  bg dismalTlirig.. . howc m eennnl 
.. . Biriril, pi>d S~IXIFEW (1980) r e p d  1063 aml 

Khal~~iirrpmlUlr>.(~w~~~n,Reduviüla+T~nitinii- ' 4923 T. ii@s<unr fnim 2 lhouscr inBriril h r e d  en 
iiur) ir tlic p"rnry vecmraf Cliqar  diseasr;W&n. ' : ms~k-resxplurc wtinirris du."&huurc diueaion. 
~ p c n o r o i a i l ~ ~ $ )  i i~ CulnmDia, Vennucls "nd pini of . , . Ahhoush rlrc wu~vtcd inrccs w r n n o c  <veighted in 
Ccnnrl Anirrica. From anaable prevnlnicc data (c.g., dtis sud?, WK.F Can !USE Ihe dnm of . b ~ i ~ o w u <  81 o l  
WHO, 1991; SCl~IOPII!LD 6: UC~ARDIN, 1 9 9 7 ) ~  m (1979) roertimnrc th~av~rnxc blwd loeratuiburable <o 
esximai~ diel N.pnilirur t i i i y  be rrspomil>leforwll wn. 11. p&iiiu in di& houw ('Tnbl*). Anuming thrr rhe 
2 million NEI of liumni> infccrion wirh T.ppo~wo)o)~d . proportionfcd of cach siagi: ii> uur eoUecdon uiacii~iiilar 
m~i(rhccnusaiivc sgea~orChsgns dkersc) rhmughour ra b a r  found by R n n l ~ u v l c n  r i  «l. (1979), thcn wch 
irr furrent diiuibuiion. in Coloinbl=, R. /mlix~rn k perrun in rhc I>awe aould hiluc bren mffetiog, oii 
miinly disuibuied along i1:r cci,triil Magdlleol r i ~ l l ~ y  n v c n g c  98 biicr perday. and lurinp in consequenec 
andin vi!i>~ tcgionsofthcll~riui h<ir<i~rinp V ~ n c i ~ ~ e l . .  ln 3round 8.8 m1. of bluod per dity. Rcrsliii>g ihe ciilsula- 
rlicre rcfiionr ir oppun; ti> D r  rntirtly <lamsriiic, uiid <uiiy . tionr o í  l t ~ n i ~ o v ~ a i  er ril. (1990) sharing i h r r  ilie 
havs been x~i&noi!ly inmiduced Irom V~nrr.wlii hy . pmbabiiirj ityf ? ncu, i n + h o  is equivalw,~ <u 
e~r iy  Eumpean cxplurirr (SCHOi:lu» & DVIAKI~IN, ibouf 1' pir 1000 bird fmm uifrncd bugp, it war 
i 999). As psrr o la  r r i ~ r  uf rtudiu ofihr ~~010llf  III R. u n ~ u r ~ ~ s i n f i .  tO Snd ihar oll9 pcoplt in thir hovrc wera 
pmlixm rnd lbc cpidcrni~,logy <>L. Olugnr aislcsse in scrolurritive f i~r Typuiiomtia ui<aiin(rction. . . 
Colamtiis, wr repon herc rhc rra"lrr "fxudy of aringlc 

' 
Epideniiolo9icril runiryr by Oiuselnr nnd orhcra irr 

ruin1 houre rhnr revealcd h e  highur levcl of infcr!stlon dicnre iliur Ihcnyi domestic infcswtions Mrh. R pmh'm 
yer nrcorded. *e nor uzicommon inrunlarezs o f ~ l o m b l q , . u i d  rhc 

T l i e  hoise wss rinisted 1x1 3 m& arca of ihemGiei- '$rwcnaa of ais v~uror i i  thc dng1cmon:impomr Rak 
pr i i :~  or San Joaguin, Depnriixnt of S a m d c c  OIctor 8 1  T. rnc.:, i~nnsi:>ieion ( M u w  n oL, 1999; 
(6e26'N, 72'32'W) i t  rh *ltitudc ofI850 m iborc wa OUHL rr aL, 1999: REn'I-W:i,O ad., 19991. Thcre dam 
Icvci.7hc xgion i3 inaihlyrubAiideaii huMd fowwirh  rully cndoric rltr nezd ior coircml ncrions, not onlg to 
a mcan annull rcrnpenriiti.of 18% and mcan inniial . e l in inm the "rkoffux!,cr iriinsrni~~ion of T. cni", bu% 
raiafall of 1874 mrn. nnd has betn exrcnrively explaiied ' nIi0 r(i rcduce ihc ,uhstanri>il bloud los8 of peoplc Ilvmg 
i o ~ ~ c u l ~ i ~ i i . ~ r i a m ~ i . ~ i ~ Y I  (tll!d?io~~~~<í~m~~)iOurrriulia in hicrvily inCnted ~UUICI. 
dwinc 1996 harl indirnic<l tiwi 24.2'% ofhnuwr ia <bis . . 

%giro. T h c  farnily o f?  adulir nid 7 shildmn slnimcri Oiur  
rhci. had n c i ~ r  u r d  inscciicide nplnsi ihibugs i ~ i  ilbeir 

. .. . . . . . . - .. .. - .. .. , . . . .. , . .  ~ 

Tlie hourc iv;ir Lar rurmundi?d Gth a m r l i  cunain 
rupponed iin oolrr placed 2 m Irom ihe willr nnd - 
.exlending 2 m high Al1 doiiiesiie iirms w r e  mov'xl ElTimaf~d lom1 
from die inrenor oi rhc hc>r~rc (2 balr sin¿ numeruuñ blwd rnkns 
c a r d b o ~ d  ~inses oi clod>rr :irid utensilx). Tli& werr S'w , N " i F o l L c ~ ~ ~  ' mired*a~" 
cpr&lly r~snjncd Cur aduks no* riyninlih i>I H pdiiin. 1 1248 53-5 
lmrgc cumben of buf c s r  a~iil criiviiic <vcw olso sec:~ .~ 3 

105.9 
@M . 147.2 107Ii4 

iiut i>ui colkcred. Ancr ewininutioii, llle <lumiwic 3 ,, 1675 154-8 
itcmo ~ r e  spragrd wiih n ~oinmcrclni inrcciiiide g 

34Rl4  

(Dinex") mnrnining 0.05%. drlr8nicrhriir plus 0.04% 5 , 
1759  118.5 9537.1 
2446 182.8 36798.2 

crbiorh<n. I h c  huurc war lben trcawd wiih a diliod- *dulr 3010 225-8 . 32424.9 


