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A Probability Model of Vector Behavior: Effects of DDT Repellency,

Irritancy, and Toxicity in Malaria Control

Donald R. Roberts™®, Wilson Duarte Alecrim’, Paul Hshieh?, john P. Grieco?,
¢

Michael Bangs®, Richard G. Andre?, and T weeraphap Chareonviriphap®

“Division of Tropical Public Health, Department of Preventive Medicine/Biometrics, Uniformed Services
5

University of the Health Sciences, 4307 Jones Bridge Road, Bethesda, MD 208] +4, USA.

fe

“Fundacao de Medicina Tropical Do Amazonas (FMT-AM), Av. Pedro Teixeira No 25

Bairre D. Pedro-CEP 69.040-000, BRAZIL.
Y125 Naval Medical Research Unit No. 2, Box 3, APO AP 96520-8132, LUSA.

S , N :
“Rampheangsaen Campus. Kasetsart University, Faculty of Liveral Arts and

i

Sctences. Nakhon Prathom 731 40, THAHLAND,

4
Corresponding Author.

Received 27 May 1999: Accepted 11 February 2000

ABSTRACT: A probability model of how DDT residues may function within a malaria control program
isdeseribed. A step-wise organization of endophugic behaviors culminates in a vector acquiring a human
blond meal inside the house. Different vector behaviors are described, epidemiologically defined,
twmporally sequenced, and quantified with field data. Components of vector behavior and the repellent,
fmitant, and toxie actions of insecticide residues are then assembled into aprobability model, The sequence
of host-seeking behaviors is used to partition the to1al impact of sprayed walls according to the three

chemical actions. Quantitatively, the combined effect of repellency and irritancy exert the dominant

actions of DDT residues in reducing man-vector contact inside of houses. These relationships are

demonstrated with pubhished and unpublished daia f

or two separate populations of Anopheles darlingi, for

Anophieles gambiae and Anopheles funestus in Tanzania, and Anopheles puncinlats in New Guinea
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INTRODUCTION

&

Efficient vectors of human malaria tvpically move
to a house, enter, and bite indoors. These activities are
interrupted by intervals of resting. The acts of entering

andexitingahouse involve finding and enterine openings

inaphysical barrier (the house wall), so they are distinct
from movement or flight from one location another,
Houseentering andindoor hiting (endophagicibehaviors
are epidemiologically important because theyvanfluence
the hikelthood that a mosquito will hite o human and
unbibe an infectious blood meal or transmit malaria
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Endophagic behaviors are equally important in malaria
centrol to the extent that an insecticide may prevent
vectors from entering a sprayed house or stimulate
veetors 1o exit a house before they bite.

Practically every important vector of malaria
exhibits insecticide avoidance behavior (Elhott and de
Zulueta 1975 and Lockwood et al. 1984y Yet the
epidemiological significance of these chemically-
induced behaviors is contraversial, In this paper we
describeamadel for defining the importance of repelient
and frritant actions of insecticide residucs. The term
excuto-repelient will be used to describe all chemically-
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