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. . ) - ** Abstract

Incidence of malagia in ucban selingy js a growisy coricern-inh many regions of the world and individual dsk .
factors need to be identified to approprisely adjust controd strategies. We carricd out o cross-sectionalseudy -
it 1993/84 in an urban arca of the largest port of the Pacific Coast of Colombia, where transmission hias hed
an upward teend pver the past 5 years, Preévalence of makaria infection was estimaied in areas of the eirywith
the highest incidence of disease, and the association berween some chamscteristics of the populatien and the
risk o?mafaria infection was assessed. Prevalence of malaria infection was 4:3% among the 1380 studicd
peopie and we found that it decreased with older age, fnd with knowledge of diseaxe and preventive
measures directed ro elimination of breeding sites. In nddition, the inlection was positively associated with
exposure 1o the farest (2 << 0-03), although most of the eases (57/6 1, 93%) were likely to'have been acquired
it the urban ared. We also found thatindividuals tecciving antimalarial trexsmenyin the previous month had
around nwice the risk of being infected as comparcd with those withoul treatment. In addition, owr results
suggest that use ol hednets could net be a véry effectivé protective mensure In scilings soch as that of our

study, and that errvironmental inferventdons nay be noeded to decvease ihe risk of infootion.
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Introduction ' .

Although transmission of malaria is predominantdy

rural, there is a growing concern about the urbanizarion
of malaria. Unplanned growth of the cities at poorurban
and peri-urban areas, without public services and awith
favourable conditions for Anopieles breeding sites, could
creale appropriate environments. for discase transmis-
sion ([TRAPE & ZOULANT, 1987).

Risk factors associated with transmission of urban
malaria may be different than those identified in rural
areas. However, most studies have been carvied out in
rural areas and little is known about individual charac-
teristics that make a person IVing in d city more likely.1o
acquire the infection, [tis thus important to charactenze
risk factors associated wath malania infection in the urban
settings so that adjustments-of control strategies can be
rationally implemented.

In.South America, excluding Brazil, Colombia is the
country with the Jargest number of malaria cases peryear,
with aboui 182000 cases in 1998, The disease in
Colombia is c.1.5%ered in 5 higherisk arcas: Bajo Cauca
{central), Orirog.Jia and Amuzonio (cast), Uraha (nocth-
west Arlanbic cosst}, and Pacifico (west coast) (WHO,
1997).

Malara is the most coimnmon vecior-bome discase in
the Pacific coast of Colomb.a. “This regron, wirh less than
3% of the Colombian population, accounts for ahout
13% of cases registered in the courtry Buenaventurs,
the largest Colombian pon on the Pocific coasy, had in
1991 :ﬁ‘rgemalarla outbreak with roore than $000 ceses.
During that year, the urban area presented a 5-‘o.d
increase in the sannual endemic levels and contosu .ed
4% cf the 1oml numbes of cases in the municipahry,
comparstwik on average of 209 of the wpanl munber o
cases an o preceding years (MENDEZ 8 CARRASQUI -

. LA, 1995),

In this paper, wc repart a cross-sectional study de-
signed 1o idenufy demographic and social risk factors
associated with malama in urban communitics of Bue-
naventura. We measpred the prevalence of malaria
infection in areas of the city with the highest incidence
of disease, and assessed the associption between some
characteristics of the population and the risk of mularia
infecdon. Specifically, the evaluated tisk factors for
malaria infection included: demographic charicteristics,
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use of health services, malaria sniecedents, symptoms
and medication, knowledge of the disease, and know-
ledge 20d use of preventive mcasures.

Materials and Methods -
Snedy area

The gort of Buenaventurst is in a very humid tropical
forest zone in the Pacific Coast of Colombia, Mean
temperature is around 28°C and annual rainfdll ranges
from 6000 to $000 mmi. The municipality hds almost
300 000 inhabivants, 85% of therrliving in the urban area
tharis composed of 12 boroughs {comunas).

Muolaria incidence hay a long-term periodicity with
peaks occurring every 4 vears. The avernge annual
parasite index (AP1) is about 60~ 100/1000 in the rural
acea and 1371000 in the wrban aren,. Cases of malaria
occur during the whale véar, with 2 seasonal increases
usualiy regisiered berween Apri! and May and betweeni
S::_;‘ucmbcr and Ccrober {(MENDEZ & CARRASQUILLA,
1495), .

In the port of Buenaventura, malaria is clusiered ar che
peri-urban zone whick accounts for slmost 70% of urbun
cases and where all positive breeding sitcs for Anapheles
spp. primarily An albivnanus, ate located (GLANG e of,,
1997). In a previous report, we found that betwveen 1987
and 1995 the most periurban borough of the cigy
{comuma 12) had an incidence 5-6 times greater than
more urbanized boroughs of the ciy {MENDEZ &
CARRASQUILLA, 1995).

Study population and methods

We carried out the study berween November [993 and
January 1994 in comrna 12, The questonnaire was
designed according o the results of a previous focus-
grodp arudy in the arca {NIETO o 2, 1999), Questions
were seipeted 10 abrain demographic and medieal in-
formar. i, 0 dading diagnosed enisodes of malaria, ann-
malarin .catmen.s by prescoption or selfvpdmimaira-
tion, knowledps abou: malana sad its prevendon, and
use of personal protective measures. The questionnaire
was administercd by a team composed of & general-
medicine practitioner and 2 nurses who were tratned by
the epidemiclogist prioe to conducting the interviews.
Field supervision and co-ordination was carried out by
the primary epidemiologist of the research team (F.M.).

The comuna bad about 30000 inhabitants, and the
sampling frame was based on water-supply recorls and
maps covering 95% of the toral popularion. For the other
5%, houses were identified in the field and included in
the sampling frame using the most recent 1:1000-scale



map of the comuna, We based owr surn ple-size estumation
on datz of previous studies done in the regien which
showed that the prevalence of disease for our study was
expected to be between 5 and 7% (ROJAS et af., 1992;
SEVILL A-CASAS, 1993). Using (his preluninary informa-
ton and assuming ar odds ratio for protective factors
around 05 (i.c., for risk factors around 2-0) and a range
of frequencies of exposure in controls between 20 and

60%, we used methods for comparison of proportions of -
samples of vnequal size (Friiss, 1981) resulting in

required sample sizes between 1200 and 2000 indivi-
duals {a = 0:05 and L~f} = 0-8).

Sampiing was accomplished in 2 stages. In the first
stage, households were randomly selecred from the
sampling frame, During the second stage, the inzerviewer
made a list of individuals living in each houschold and
selected 1 of them using a list of random numbers. Ifthe
rarson selected was not at home during the fiest visiy, 2
acditional attempts were made 1o contact him orher, For
individuals aged <10 years, tht guestionnaire was
answered by hisfher mother or close reiative. Informed
consent was obtained and signed by the interviewee or
hisfer relative, A thick smear was 1aken and read by an
experienced laboratory technician, who diagnosed a

sample as negative after reading 200 Giemsa-stained |

fictds. Individuals with positive thick smears received
treaonent according to standard medical pracuce.

Sraiistical analysis :

At the first stuge of analysis, univariate associations
were assessed using 95% conhdence intervals (CI) to
evaluate differences in distribution ¢f cases of infection
and all non-cases according w each of the putative risk
factors for malaria inlection.

For the second stage of the analysis, we divided the
putauve sk factors o A calcgories, namely: demo-
graphics (gender, uge, race, years in the neighbourhood,
education and occupation}; malaria antecedents and
medication (diagnosis and number of episodes of malaria

during the previous year, chloroguine sntake during the

previous month); knowledge of disease and preventive
measures (knowledge of svmpioms, aedology and pre-
ventive measures); and use of personal preventive meus-
ures (hednets, repelients and insecticides). Selection of
variabies within cach category ebove was carried owt
using & step-wise procedure. Variables significant ay
P <015 were selected for the next stage of variable
seiection. Finaily, a logiguie regression model was fitted
in¢cluding the varjables that were significant from cach of
the 4 groups. Bvaluation of interaction beiween the risk
factors and assessment of the gondness ol fit of the Gnal
maeded was done by 77 testand by checking e distibu-
tion of Pearson residuals (HosSMER & LEAESHOW,
19893, :

Results
The sample for the’ study consistve of 1380-ingdivi-
duals, 53-9% of whom wurk female, and whose ages
runged from 0 o 85 years, These gender end oge
distributions were consongnt. with the census ddta of
Buenaventura., . : e
. Malaria infecdon prevaience was 4% (6141380),
with Plasmedium vivex accountng for muost of the cases
{43761, 70-5%) and the remainder being infecred with M
Jelviparan. Almost 70% of the individuals witly ifection
{42/61) reported = symprom reinted 1o makizia duging
the preceding mont: fever, chills andfor headache; but
# the moment of the interview, <10% of then {6/61)
were acutely sick.

Unisariale analysis

The univariste analysis is summarized in Table 1. We
present here the results of the -§ categories of varfabies
deseribed iu the Methods section.

BDemographic vartables. der individuals showed lowar
risk of malagia infection. Specifically, malaria prevalence

decreased from 6:5% (21/324) in children aged 0--9
yeurs 10 4-3% (15/348), 4-1% (18/44 1) and 2-6% (1/267)
in individuais aged 10--19, 20-39 and ®40 years,
respeciively. Nevertheless, a significant difference was
found only between the first (-9 years) and last (240
vears) categories.

The pusitive association with educartion in individuals
aged > 19 years was not significant and could be partially

~explained by age being a confounding factor. Specifi-

cally, people aged 40 years bave a lower level of
ecducation (0 years of education: 84/267, 31:5%) than
those aged 20--39 years (0 vears of education: 43/441,
9:8%). Therefore, individuals with higher levels of cdu-~
cation had a higher risk of being infecred, at least in part,
because they were younger., i

In addition, rural occupation was found to be strongly
associated with infection for those individuals aged > 19
years. However, in'this age-group, individuals with rural
oceupation accounted for only 16% (4/25) of the malaria
cases. :

Antimalarial medication. To determine the effect of
medicution in the previous month, we first divided the
study population in 3 groups: individuals without anti-
malarials intake, individuals who used prescribed reat-

-ment after microscopy diagnosis, and individuals in

which medication was self~administered. Individuals
without medication in the previous month uppeared to
havealower prevalence of malaria infection at the survey.

- The prevalence of malaria infection in individuals who

received. a preseribed treatment (chiloroguine and/or
pynimethunne -sulfodoxine) was higher (odds ratio
[OR] 1-83) aithough not signiticamly different (95%
CL0:70-4-77) from those without medicadon. In con-
trast, a significant association (OR 2-11; 95% CI 109~
4-09) was seen when compuring individuals: without
antimalarial intake with those receiving self~ireatment
(usually.chloroguine ag subtherapeutic doses).

Knowledge of drsease and preventive measurey. Most of
the population knew the actiology of disease (1174/1380,
85-1%), and a prorective effect was statistically impor-
tant (P = 0-072) ro include this variable in the final
ruluvanate analysis. In addition, a significant associa-
tion {17 « 0-021) was detected with knowledge abour
climination of breeding sites as an effective measure to
prevent the disease, but a non-significant (P = 0-4472)
association was found with knowledge about use of
bedncrs. - - '

Use of personad protective measwres. Although use of
bednets, repellenis o inseeticides appeared protective
for imalacis infection, nene of them showed significant
ussociptions, Wo correlation way found between oge and
use of persoua! protective measures that could portally
explain the leck of protective effver,

Age wwd rierad occapation, Fable 2 shows the results
Trom the anulysis of uge and cursl ocoupation as risk
Fictors for malaria, [novder w evaluate the effect of rural
occuprifon o the associution vFage with malaria infec-
Hog, we strutilfied individyals aged > §9 years according
10 occupaton. Occupationi! strata for individuals aged
#40 years were collapsed bacouse those with raral
oeeupation were afl negative (Table 2). .

It cun He seen that the protective cifeet of increasing
age for malazie infection is reversed at age 20-39 years
‘ia(i’ndi)viduats gut exposed 1o rural eovironments (P =

-QI5)

Adulifvarivte analysis

The final multiple regression mode! was obtained in 2
stages. Tirsg, we developed o step-wise sclecijonr of
variables within the ¢ categbries of putative risk factors.
We looked curcfully fur evidence of collinearity between
somu vasiibles within categories. En particatar, we
decided wredeline variables in the *knowledpe' category.
We combined knowledge of symgptoms, knowledge of
setology of malacia and knowledge of slimination of
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Table 1. Univariate analysie of visk factors for malaria infectibn, Buenaventura, Colorabia, 1994

Proporsiun

n pasitive (%) OR {95% CI)

1. Demographic
Age in years

(151 124 05 I

.19 by 43 065 (033 1-28)

20-39 bk 4-1 61 {0-32-1-17)

=40 267 26 Q-39 (0 16--0-93)
Gender

[Female TS 40 1

Male (1375 49 022 (07 42-03)
Race i -

Non-black 502 30 1

Black 878 41 0-82 (0-49 - 1-37)
Years of residence

=] year 1027 B ] i

=1 year 333 Geed 1-23 {6-77~-2-31)
Yeavs of education® :

No (0) 127 16 i

Elementary {1--3) 370 43 282 {64 - 12+15)

More than clenicni: wy {.%) 211 3 2004 L0 dd - 10-49)
Occupation® -

Nou-rural 067 33 1

Rural 41 9-8 : 3352 (1-14-9-77)
T1 Asytionalavial treaimentin the provions month®

Nuo rearment 1146 R !

Prescribed trcatment T 67 83 {0-70-4-77)

Seif-adininistered treatment 158 76 2-11{1-09-4-09)
1, Kaowledge
Aetiology of disease

No n6 68 ]

Yes 1174 40 237 (31~ 1-05}
Bednets g5 prevenzion

No 1028 47 1

Yes 352 37 078 (0-42--1-45)
Breeding sites elimination

No B ag1 54 1

Yes 489 27 ., 048 (0 26-0-89
IV. Use of personal preventive imcastcs
Usg of hednets

No 536 50 1

B44 40 0-19{047-1:32)

Use of repellents

No 1329 46 I

Yes : 51 60 Undefined
Use of insecticides

No 600 4-8 1

Yes 780 T oAl 0-34 (0-51-1-40}

“From 4 toml of 25 positives and 683 negatives aremg these older thap 19 years [ = TOH}.
5} missing valuc.
QR 195% Cl), odds ratio {35% cenfidence mtctwl)

Table 2, Age and rural occupation as risk factors for malaria, Buenaven-
tura, Colombia, 1994 :

) Proportion
Age-group/occupation n posirive (%) OR (95% C1)
0-9 years 324 65 !

10-19 years 348 43 065 (0-33-1-28)

20-39 yearsfurban 424 33 049 (0-25--0-98)

20-39 years/rural 17 235 4-44 (1-33-14-81)

=40 years 267 26 039 (0-16-0-93)

OR {93% CI}, odds ratio {95% confidence tntervai).
breeding sites a5 2 preventive measure in.a single varigble with malaria infection are shown in Table 3 and were;
that we called ‘knawledge of disease and prevention’. age, rural occupation, scifoenedicadon of melars trest-

In the second stage, variables previously selected in ment, and knowledge of disease and prevention by

each of the 4 categories were included in u logistic breeding-site climination. These variables did ot show

regresslnn model, The variables remaining associated significant statistical inceracuion.



VABIAN MENDLZG LY sl

" Table 3. Resules of m.ulnpic logistic regression analysis of risk factors for
malaria infection, Buenaventura, Colomb:a, I.J94

Pyalue

Variable OR (95%(‘1)
_ Age-group/oceupation
0-9 yuars 1
10--19 years 0-61 (0-30--1-22) 0101
20--39 vearsiurban 0-44 (0:22-0-90) 0026
20-39 vearsitural 2:95 {(-81-10-81) 0102
=40 years ; 034 (0-14--0-84) 0019
Malaria treagment in pzcvmus mumh =
No rentment !
‘Treatment prescribed 1-77 {0-66—-4-76) 0256
Self-muedication 2:02 (0-98--4-15) <0057
Knowledge of disease and prevention by
hreeding sites ullmnmuon
No 1
“Yes <049 {0-26-0-95) - 0-033

QR (95% CE3y odds eatio (5% confidence irx:ervali._

Diagnustic checks sbowid an avceprb v goodness of
lic of the Binal model (Pearson y*,224d.1., 14 7, 1 == JBT)
and an adequate discrbudan of gic Prarson revdeals

Discusston

ooy study, conducied 10w punurbon ared of 4 maj.
po o n Pucilfic coast of Colutnbia, we found that
prosa.cne of maland infucuun decrvasud with vlderage
and with wooaludge of disvase ynd provenove megaures
dicected 16 clim nativn of breeding sites, [n addition, the
dicesaze was posithvely assousated with expoture: 10 the

forest and self-mcd.caden with antimalirials in the |

previous month.

Changes in risk of malaria with age are conventonally
explained by the development of antimalavial immuinity.
as mdividuals accumulate infection experiences with the
antigenic repentoire of wild perasites (Banwy, 1995). The
prevalence of maltaria in moderate and low endemic
arcas, such as urban Buenaveniurs, bns been classicilly
described as one increasing with age from younger ages in
childeen 10 fHnally stabilizing in adules {ARON; LU4R).
This poattern has been.associated with behaviowial fac-
tors, ind mobiiity to the forewt hux been idcnuﬁcd asa
maiy Jereriningnt . of - risk. I these sitoations, B is
exptoted it chifdren und older mdmdual’s are juss
cxposod and, subseguentdy, the incidence of discass 15
nigher in aduls aged 2039 years (ARANHA eradl., 1990).

I vur study, aadiv'd. L oxpasare Lot f'nrul. M-
ured by rural occupi ..., was associsicd with a3 higher
sk ol malaris. Howevey, o che final melipw regression
madel, this ussociatiovn wis 1l sunistivally significant
(P= 0 102) and only 8 said. p.oporaun of the tom)
numoer of cases occurmed . wdiv < cus vith expusure 1o
the forese (401, T9%) Therefore, nhos.w gl actvities in
he forest are sk factors Jor mdan ang scividuals
mfecred there could represent ceservouns [v. pefudiles 0
k.op transnuasion .0 the vity, the observed ans c2ons o
crialivn requice trmnemissic.d it e urbat a0, 1 2Xp a1
mus. of e cases. A simiar puttemn ol IruRsMtss oA 1 s
reported in 4 hypoendemic region in the Philippings,
where malaria prevaience decreied Trome 11% i e
dividuals aged 11-19 years 1o 4 7% arnd 1-3% inthose
aged 20--30 wind 240 yeurs; respectively (Bi3zar0 o
al., 19972 Also, wstudy developed ina rurat communiy
i the Paeitie Cansit of Gulombia showed a deerease in
prevalenee of infection from 104% in those aged 0 9
years w0 5+2% ir individueals aged A4 venrs (GOzalsy
er al., 1997). Although the relutionstiip between age and
orevalence may alko depend un iigration, our resulis
were practically unchanged when adjusted by years of
residence. In the setting ol vur study, the most likely
scenario s that older individupls are atlower visk because

of develapmunt of snti-ttscase mmunity after many
years of chronic exposurs:.

We also founc thae ndiadaals seoe s ing antimalarial
treatrnent in the previoes month had aroune twice the
risk of being mfecied as compered with those witnout
treatment, and thas could be partially cxplain:d by re-
fecuon in o highly susceptible or exposed pr.up
turnronnore, uidividuals with g wesinwnt based on
taica sincar dugmnosis have a dightly lower (ana non-
EY SIAH sm) sk when compared o self-medicatcy in-
dividials. 'ndvidusly with tuek smear diagnosis typi-

- callybave 2 n.gher comphance with treatment and, in the

casc of £ t.mcn:, they alsu reeeved anti-tissular drugs
such as pun'mqum(.. Ii 1 likely that the increased risk
observed in this group is due 1 chloroguine resistance of
P. jfatcipariun. Conversely, self-medicated individuals
ook subtherapeuric doses of chloroguine and and-
tssular drugs {.¢., primaguine) were absent in their
treamment schemes. Theeefure, weatment failures in 2
Jaleiparumi infections and refapses in £ wivex mfections
are likely to occur in sclf-medicated individuals, In
summary, this findmg suggests that new infections and/
orrelupses are abour twice as likcely 1o oceur inindividuals
who received antimalariul treaunent, but nlsu that a
slighily better outcomy could have been seen in indivie

duuly a\twndlm, heaith servives, having a proper diagnosis
and reculving complete weatment, than i those buying
the uesnea, aver the counter withoul a8 microscopy
dagnusis.

1t hos beer 5. L0 That s antro, strategies sl akd con-
sider uvzununt- e chung bebaviours. The ¢choice of rreat-
meot has been shuan s o affected by 8 number of
factors, incluaing access, cost, svodes loward provders
and beliefs abowt diseuse (MOCOMBIE, 1948} W
reponed elsewbire 8L e tioea] remedics were oot
considered by the communuty o 2 3es: G o for inalacs
treapnent, ha. that indiveduads be.e . crn mueds-
ans wery the adequate optian or et (SNILTO vt

» 1999). owevur, abou 70% (tsw 233 efindniaaabs
m.cw:ng antimaiarial. freatenent in this smdy wyre et
fuedieated.

This gelf-miedicaed :ndnhdu:nls can be a major source
ol drug pressure w inerense Jrug resistance inan arcs, In
Madi, o higher prevalence of resistant mutunt parasites
was found in urban courinuuities, where drugs were
available and their use was-unconrrolied, as compared
with thuse suitings wiwiné andmalarials were not availnble
in pliurmacics or mnrke s and where drugs were provided
b\- eIy -suUpported dlsm.nsary (PLOWE et .,

1996),

In rural areas where health- wuzLuﬁ are frequendy

unavaiiable, training of the community for adequate use
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of antimalarial drugs has been considered important
(KROEGER e al., 1996). However, iit urhan areas where
health posts andfor treined community health workers
wath microscopes Can pravide a 24-0 heslth servive, and
even in rural arcas i kis can be achicved, a major ¢.fort
<hauld be made [0 increase accoss LT nICTOsCoP-bater
trearnent, - : . g

Finally, we-also found that koowledge of disease and
knowledge of prevention by ¢limination of breedifig sites
had a protgeave effect for makarin. We carefully distin.
guished adequare knowledge of discase symproms and
setiology and knowledge of appropriate heeoding siws
for Aropheles (e.g. , cL:anwater, bromeliuas’ as comporued
to bereeding sites for other mosquitoes in the area (.8,
ryres, diety water). Hemce, thg tinding suggests "0at only
individuals having a gualitatively better understanding of
malaria were ar lower risk . ;

A direct relationship berween individual knoswledge of
covTenm aotal Iplerveniions and actually taking prevens
ove measures was not uldressed in ums seudy; and
confounding by socioecona nic s, housd condi-
tions or other factors mav explain part of this assoeia-
tion. Nevertheless, other studies have showen that
mothers’ knowledpe about maiaria is associated with g
lower risk of discase in chiidren (KORAM cr al., 1995)
and also thar raking proventive measures. is associated
with knowledge of malaria (VUNDULE & MIARARUR-
wa, 1996). .

Bednets were associated with a protective effect (4%
prevalence among 844 bednets users vs 5% among 536
non-users); however, it was not shaswn o be statistically
sightificant, Indeed, detection of significanc dillerence

Lerween 4% and 5% would have required a sarple size

of 9110 users and 5694 non-users. Although our find-
ings could be partially explained by lack of swatistical
power at this level of effect, we alse believe that they
could be due 1o the local conditions of transmssion.
Specifically, entomological studics dove in the peri-
urban area of Buenaventura had demonstrated that
An. albimanus, the most imporisnt vector in the area,
has a greater peridomicilinr activity with 4 peak biting-
hour berween 18:00 and 22:00 (OraNO er al., 1997).
This is also the time for social activitics (children playing
and adults meeting) outside the house in this commu-
nity and the more likely time for acquiring malaria.
Therefore, use of bednerts during the night could not be
a very cifective protective measure and environmental
interventions may be needed (0 decrease the risk of
mfection, X )

Urbanization of malaria mainty affects peripheral arcas
of the cities and it is 8 major concem in many regions of
the world. In this study, we report ndirect evidence of
malaria transmission in the periurban arca of Buenaven-
1ura, and entomological studics in the arca demonstrated

later direct cvidence of transmission (OLANO ef al.,”

1997). i

We attempred (0 characterize ¢pidemiological factors
related to malaria in this urban secting in order to help in
the design of a control programme. The results of this
stutly suggest that individual protective measures (e.g.,
bednets) would be probably less effective than commu-

niry interventions directed to rhe environment. In addi- -

tion, knowledge of preventive micasures appeared less

commonty in individuals with the infection, which sug-"

gests that an educational intervention should he tmple-
mented. Taking into account findings about a higher
prevalence of infection in those medicated, we also
considered factors related with treatment-secking beha-
viour and determinants of access to health care in the
design of the programme. As a result, an educational
srrategy was designed and implemented. The pro-
gramime in this urban arca focused on environmental
measures directed 10 control of breeding sites with
corumunity participation,-and training of leaders in the
reading of thick smears athome for microscopy dingnosis
of malaria.

Acknowledgements

Fhis project was supporied by the UNDP-World Bank-
WHO Speciai Progrunmme for Teahing and Research m
“Trapical Diseases (Programme Based Gran # 920405), the
*ES Foundatan of Cali, Colonbia, and the Seerctariat of
Health of e Vafle Stace in Calombia, We are grateful o the
personnet of rhe Instituro de Salud del Pacifico (INSALPA}

. and the saff of the Buensventara Sceretarion of Healibh for

the suppert given to fickl wark,

References

Aranba, L. M., Duccini, GG, M. Ushane, M., de Melio, G, 5.,
Eacobar, A. L., Matques, A., Krieger, H.,, Plessmeann, C. E.&
Dereirn Da Silve, L. H. {1998). Hypoendemic pakama in
Raondenia (Brazil, Wesiern Amazon Region): seasonal varia-
ton and risk groups in an uihan localite. Americar Jounal of
Tropical Mudichie end Migiene, 53, 3338,

Aran, J-L. (1988}, Mathematical moedeling of insmunine o

" maingta. Maskenratical Biaccicnces, 19, 383~-396.

Baizd, J. K. {1065}, Mast ape -as 4 determinane of naarajly

tuired ix ity o P dium Jodciparum. Parasitology
= Today, 11, 105-111.

Belioario, V. Y., Saul, A, Busros, M. D. G, Lansang, M. A,
Pagay, . [., Craron, M. & Salasar, N. B, (1997, Field
epidendnlugival ®Mudics un malaria in a low endentc aren in

“the Philippines. Acra Tropica, 3, 241256,

Tcisg, 1. (19RY), Stnixical Mevods for Raves and Prapordons,
USA: John Wiley Inc.

CGunzaler, §, M., Olane, V., Vergard, [, Arcvalo-FHemera, M.,
Carrasuilia, G., Herrero, 8. & Lopex, L A {1997}, Unisiahle,
Tow-leve] transmission of malaria on the Calombian Pacific
-%ﬁg‘sgmmﬁ of Teopical Mindicine ond Parasinobogy, 91,

Haogmer, . W. & Lemeshow, S (1989}, Apphied Lepiuic

" Regression, USA: John Wiley & Sons Ine.

Kotam, K. A., Benrner, 8., Adiamahb, 1. H. & Greenvood, B. M.,
{1995). Socig-economic risk factors for malaris in o ped-
.urban aree of The Gambis. Transactions of the Royel Soeiery of
Tropigal Medicnie and Hygiee, 8%, 146-150,

ICroeger, A, Meyer, R, Manchene, M. & Gomzilen, M. (19963,
Heulth educatiom for somrmunity-based malaria controk: aa
-Intervention swdy m Beaador, Colombia sod Nicaragua.
Tropizal Medicine and Imirnatione! Heaith, 1, 834-546.

McCozibie, 5. C. (1996). Trraunént seeking for maloria a
review of recent rescarch, Social Srienice and Mediving, 43,
933~945, .

.Mendez, F. & Carrasquilla, G. (1995). Epidemiologia de la
malarin en cf area urbana dz Buenaventura: analisis de la
ocur;cnti:!. en el periodo 19871993, Colombia Midica, 26,
77-85.

-Niete; T, dendez, F. & Corrasguilla, G, (1999). Roowiedge,
bekicls and: pructices setovant for melaris congol in an
endemic urban area of the Colombia Pucific. -Social Seience
aind Madicine, 42, 631 -609,

Olanog,. V., Garrasguilla, G, :& Mender, F. (1007). Urbap
malariateansmission in Buensventura, éu]nmb:‘é: entomalo-
g'g"c;l Jnggccm. Pan Amarican Tourned of Public Fealth, 2,

Plowe, C. V., Dijimde, &., Weilems, 5. D., Diop, S., Kouriba, B,

Dauarnbo, 0, K (1996}, Community pyriméthamine—
sulfadoxing uge and prevalincs of resistany Plasmodium
Saliparan gen sin Maliz o model for deterring resistance.
:l!gr_r_m‘z%l{ Javruat -of Tropical: Medicine and Hypiena, 55,

[ -

Reias, W., Pedrrands, F, & Echavarrla, M. (1992), Suwicgies
tl'%f' ".;t!-l:ﬁa control in Caiombia. Parasrelogy Today, §;

Suvilia-Crsas, E. {1993). Human mability and malaria risk in
l]l':ﬁ5 :-Fuﬁi dver of Coleribi. Swohal Seionce and Madicine, 37,

551107,
Trape, I B & Zeulani, A, 19873, Makein and urbanizstion in
entrgl Alrica; the cxample of Brazaville (Feople's Republic
of Congo), Part 4111 Yransactions of the Royal Saciety of
“Fropical Medigine and {{yyrieue, §1, supplement 2.

Vunddule, G, & Mharakurwa, 5. {1996). Knowlcge, practices,
and perceptions houl maladia in ruml eommynities of
Zimbabave: retevanee to malaria eontrol. Hellerin of the Warwid
Health Organization, T4, 5560,

WHO {1997). World malasia situation in 1994, Weekly Epi-
dewmsolpeical Record, 37, 277-283,

Received 3 Decomber 1999; revised 6 March 2000, accapted
Jor pitblicauon 3§ March 2000




TRANSACTIONS OF THE ROVAL SOCIETY OF TROPICAL MEDICINE AND HYGSENE (2000) %4, 172-373

Short Report_i

High density of Rhadnius prolixusin a
rural house in Ciolombia
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Rhodnius prolixns (Heatiptera, Reduviidae, Teiatomi-

hae) is the primary vecror of Chagas disease-{Arhersican, "
uwypanosamissis) in Colombia, Venezuela and pans of |

Cengul America, From available prevalence data (e.g.,,

WHO, 1991; SCHORIELD & DUJARDIN, 1997) we can”

cstmate that K. prifivas ey be responsible for well over

2 million cases of hurman infecdon with Tiypancsoms -
eruzi {the causavive agenvof Chagas disease) throughout

its current distribunion. In Columbla, R, profivus is
mainly disaibured along 1he centnl Magdatena valley
and in some regions of the Manos burdering Venezuelu, In
these regions it appcars to be entdrely domastic, and mny
have been accidentally inwraduced from Vencrueln by
early European explorers {SCHOMIELD & DUIAKINN,
19993, As part of 3 serigs of studics of the ecology of R,
profisies and the: epidemiolagy of Chagas diseaie in

Colombia, we report here the results of study of agingle -

rural housé that revealed the highest level of infestation
yet recorded,

The hotse was sicuated in & rural arca of the munici-
pality of Sun loaquin, Department of Santander-

£6°26'N, 72°32"W) at ah aluitude of 1850 m above seu
Ievel: The region i maitly subAndean humid forest with
a mean anaoal temperature-of 18°C and mean annuzl
rainfail of J§74 mrn, and hay been extensively exploited
o dhwe culdvation of sisal { e gave amiiicana). Our studics
during 1996 had indieated that 214-2% of houscs ip this
region were infested with &, profivis, which 18 onc of the
highest infestation rates of the Deparunent. "The house
chusen for this study was kpown to. bedifested, and was
scheduled 1o be replaced under the national rural hous-
ing programine *Vivir Mejor'. it had a wouai floor aren of
24 1%, with loor and walls of beaten canh (Yarro pisado}
and 2 ule roof, and had been constructed about 15 yeurs
aga, The family of 2 aduls and 7 childeen claimed (hot
they hind never used insedlicide againgt the bups in theiy

house, but frequently made small raps of twisted sisal

fibires that chey hung In tie roof space; these served ag
wrtificial refuges for the bups und were periodically
colleeted and burned,

The house was. first sirrounded with a mesh curtain
supported on poles placed 2m from the walls and
extending 2w high All demestic items were removed
from the interior of the house (2 beds and numerous
cardboard boxes of clothes and utengilsy. These were
carchally vxamined for aduits Aol nymphis of B, profixus.
Large numbers of bug epgs and exuvige were also seen
but nou colivcted. After exaninution, the dornestic

iterns were sprayed with o commercial insectcide

{(Dinex") conuaining 0-05% deltamethrin plus D%
esbiothein. The house wax (hen treated with 2 dislod-
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gant spray {see PINCHIN ¢t al,, 1978) by ignitng in the’
mterior @ funiganc caniscer (Musal®) which libecates g
smoke containing asymethrin, permethrin and dickilor-
vos. Two hours lawer, alf. knocked-down bugs. were
eellecied. Roof tles were then removed for inspection,
and the wells were progressively  didmanded: and
chegked [oF bags. The dismanting of the. house and

.. colleetion of Bugs fnvalved n tesin of 6 pedple over a
- period ‘of’ 4-days, after which-the remains of the house

Aveidlburned, :

- Atotil of 1.1-403 R. profixus was eoliected {Tabile), the
largest-nynber of Trivtominae collecied Fom a singlé
‘house. In Venezuela, using 4.similar technigue of house
disinantling, RABINOVIGH eral. {1979) collected 7934 R,
profixus fram o single house, while dissection of & house in
the Franctsco Morazin department -of Hondurus re-
veuled 11 341 specimens (C.. Ponee er al., unpublished

* regors, 1990). D1as & ZELEDON (1955) collected 6034

Triatoma fufestans by dismsntling u. house in central
Braoil, aned SCHOFELD (1980) ‘reported 1063 and
4923 T, infesrans from 2 houses in- Brazil based on
mark-recapiure eshmates duringhouse dissection,
Ahthough the collected . insects were not weighied in
this study, we can use the, data of RABRINOVICH e af.
(1979} o estimare the average blood loss attuiburable o
R, profixus in this house (Table), Assuming thar the
proporrion fed of each stagt in cur collecton was similar
10 that found by RABINOVICH « &l (1979), then cach
person i the house would huve been suffering, on
average, 98 bites perday, and losing in conseqience
arvend 8-8 ml. of blood per day, Recaliing the culeula-
tions of RaBINOVIGH ¢ al. {1990)-showing that the

" average probebifity of o aew infection is equivalent tw

gbouy 1 per 1000 bited from infecred bugs, jt was

unsurprising te Gnd thar all 9 people in this house were

seropositive for Trypanesowa cricai mlection. :
Ligidemiological surveys by ourselves-and others in-

' ‘diente thae heavy domestic infesuions with. R, profisus
&re nof uncornmon inrural avéas of Colombia, and the

presence of this veptor.is the single most.importanr risk
facvor for T. ¢rerd Lonnsinission (ANGULO et al., 1999;
GUML er af., }999; RESTRECY ef 4., 1999). Thesc data
fully endorse the need for contrel actions, not oaly t¢
climinnte the visk of further transmission of 7' crugs, but
tlsa to reduce the substantial biood loss of people living
in heavily infested houses,

Acknowledgements

This invessigation reccived financial support from UNDIE?
World RaniNHO Spe Progranune for Reseurch and “Lrain-
ing in T'ropicst Discase/Minisery of 1ealth of Colombia/COLL-
CLENCIAS, andahe Universidad Industrial de Santaader, wnd
benelied from incernational collaboration through the ECLAT
netwark, 3

Table. Numbers of Rhodnius prolixus colected
from the roval house in Colombia, and estimates of
their average biting frequency and amount ofblood
taken

Lstimared torsl
blooed taken®
tage No. collected  * Bites/day”
1248 535 1059
1265 - 1472 107674
L6T75 154-8 34814
3759 1185 95371
5 . 2446 182-8 - 36796-2
Adule 3010 2238 324249
Total 1 -1{)'?3 882-6 8342190

“Following thie cilealations of RABINOVICH o al. (1979;,
assuming that proportions of Gugs feeding were the seme in
both cases. 3




