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1. INTRODUCTION I 

The promotion of h e a l t h  def ined by t h e  Declara t ion  of Alma-Ata, 1978, implies  t h a t  by t h e  
y e a r  2000 h e a l t h  care should be a v a i l a b l e  t o  everyone including:  
prevai ldng h e a l t h  problems and t h e  methods of  prevent ing and c o n t r o l l i n g  them; 
food supply and proper n u t r i t i o n ;  
maternal  and c h i l d  h e a l t h  care, including family planning,; 
i n f e c t i o u s  d i s e a s e s ;  
of common d i s e a s e s  and i n j u r i e s ;  

"Education concerning 
promotion of 

a n  adequate supply of safe water .and b a s i c  s a n i t a t i o n ;  
i m u n i z a t i o n  a g a i n s t  the  major 

prevent ion and c o n t r o l  of l o c a l l y  endemic d i s e a s e s ;  appropr ia te  t rea tment  ' 
and provis ion  of e s s e n t i a l  drugs" (WHO, 1979). 

I 

This broad programme would be d i f f i c u l t  t o  r e a l i z e  d i t h o u t  t h e  d e c e n t r a l i z a t i o n  of h e a l t h  
p r o j e c t s  and community p a r t i c i p a t i o n .  
of endemic d i s e a s e s  has  h i t h e r t o  been organized a t  higher  n a t i o n a l  o r  reg iona l  levels and based 
on well-defined techniques t h a t  were o f t e n  cumbersome and c o s t l y .  
t h a t  der ived b e n e f i t s  from these measures were f o r  t h e  most p a r t  s p e c t a t o r s  who were more or  
less well-informed about what w a s  t ak ing  place.  
i n  which they took p a r t  were o f t e n  imposed on them by coercive measures. 

Vector c o n t r o l  wdich i s  a n  i n t e g r a l  p a r t  of t h e  prevent ion 

The r u r a l  o r  urban c o m u n i t i e s  

The i n d i v i d u a l  o r  c o l l e c t i v e  h e a l t h  p r o j e c t s  

Things are now r a d i c a l l y  changing with t h e  t r a n s f e r  of v e c t o r  c o n t r o l  a c t i v i t i e s  t o  t h e  
v i l l a g e  level; 
thoroughly informed as t o  t h e  a i m s  of t h e  a c t i o n s  planned and t h e  r e s u l t s  expected so t h a t  they 
can decide on their voluntary p a r t i c i p a t i o n .  
t h a t  have been found e f f e c t i v e  under t h e  l o c a l  epidemiological condi t ions ,  t h a t  are compatible 
wi th  the  l o c a l  c u l t u r a l  contex t ,  and t h a t  do not place  excessive socioeconomic burdens on 
communities which o f t e n  f i n d  i t  d i f f i c u l t  t o  survive from day t o  day. A new type of  r e l a t i o n -  
s h i p  should be e s t a b l h h e d  between communities and h e a l t h  technicians" : t h e  l a t t e r  would 
become advisers  r a t h e r  than leaders .  

the  s p e c t a t o r s  a r e  becoming t h e  a c t o r s ;  they w i l l ,  t h e r e f o r e ,  have t o  be 

Health a u t h o r i t i e s  w i l l  have t o  suggest  methods 

2. AIMS A M  CONDITIONS OF VILLAGE-SCALE VECTOR CONTRCIL 

Vector c o n t r o l  is e s s e n t i a l l y  a prevent ive measure which i n  i t s e l f ,  o r  i n  conjunct ion w i t h  
drug adminis t ra t ion ,  should make i t  poss ib le  t o  reduce endemic d i s e a s e s  and t o  prevent  o r  c o n t r o l  
epidemics.'. However, t o  t h e  e x t e n t  t h a t  h e a l t h  i s  not  merely t h e  absence of d i s e a s e  b u t  t h e  
p u r s u i t  of ind iv idua l  wel lbeing,  v e c t o r  c o n t r o l  should also r e s u l t  i n  a reduct ion i n  t h e  number 
of pes t s .  
eacouraging them t o  t a k e  p a r t .  

This p o s i t i v e  effect  whi.ch can be d i r e c t l y  f e l t  by t h e  people i s  one of the i n c e n t i v e s  

The s tar t  of  such opera t ions  must be preceded by: 

- a n  entomological and epidemiological eva lua t ion  of t h e  proposed methods i n  t h e  
context  i n  which they w i l l  be used; 
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- a socio-economic f e a s i b i l i t y  study; 

- planning of s t r u c t u r e s ,  personnel and f inance ;  

a study of t h e  prospects  f o r  c o n t i n u i t y  of operat ions.  3 

i - 
F 

2 .1  ENTOMOLOGICAL AND EPIDEMIOLOGICAL EVALUATION OF THE PROPOSED METHODS 

The c o n t r o l  methods recommended must be simple,  effective, inexpensive and adapted t o  
some of them, such as house spraying o r  i n d i v i d u a l  l o c a l  eco log ica l  and s o c i a l  condi t ions.  

p r o t e c t i o n ,  are of u n i v e r s a l  app l i ca t ion .  
r e s u l t s  depending on t he  s i t u a t i o n .  

But t he  ma jo r i ty  o f  t h e  o t h e r s  y i e l d  very d i f f e r e n t  
Some examples are: 

i 
1 - I n  t h e  Far  East d e f o r e s t a t i o n  around v i l l a g e s  i s  an e f f e c t i v e  means f o r  t h e  c o n t r o l  

of An. balabacensis.  
would i n c r e a s e  t h e  number of 

Larval  c o n t r o l  which i s  an d f f e c t i v e  means o f  ma la r i a  c o n t r o l  i n  t h e  a r i d  regions 
of t h e  Middle East is  of very l imi t ed  i n t e r e s t  i n  areas of Af r i ca  where the  d i s e a s e  
is h igh ly  endemic. I n  these’;areas Anopheles v e c t o r  populat ions cannot be  reduced 
below the  c r i t i c a l  t ransmissibn threshold.  (Carnevale e t  al . ,  1981; Molineaux & 
Gramiccia, 1980). 

In China, rice f i e l d s  a r e  considered t h e  main sources of malaria vec to r s  where 
larval c o n t r o l  has  t o  be c a r r i e d  out.  
t h e  development of r ice  f i e l d s  inc reases  t h e  number of Anopheles i n  t h e  nearby 
v i l l a g e s ,  t h e r e  is no evidence t h a t  t h i s  r e s u l t s  i n  an i n t e n s i f i c a t i o n  of malar ia .  
So Larval c o n t r o l  Ln rice f i e l d s  i n  Africa is  o f t e n  quest ionable .  

This p r a c t i c e  app l i ed  i n  t h e  f o r e s t  areas of Cen t ra l  Africa 
gambiae breeding places .  

1’- - 

- 
In hyperendemic areas of A f r i c a ,  a l though 

With t h e  except ion of t reatments  c a r r i e d  o u t  i n s i d e  houses, most c o n t r o l  techniques are 
n o t  used a lone  bu t  i n  combination, i .e.,  i n t e g r a t e d  control .  
stem from a highly pragmatic a t t i t u d e  involving t h e  use of two o r  more of t he  a v a i l a b l e  methods, 
chemical and b i o l o g i c a l ,  f o r  t h e  c o n t r o l  of a vec to r  cJr a group of vec to r s .  
range from t h e  f i l l i n g  i n  of f o o t p r i n t s  t o  deprive Anopheles of breeding p l aces  t o  us ing  
eucalyptus  fumigation t o  r e p e l  mosquitos. 
t h e  techniques app l i cab le  i n  a given s i t u a t i o n ,  and none have t r i e d  t o  a s s e s s  t h e  r e s u l t s  
obtained.  
burdensome f o r  t h e  community and inconvenient f o r  a populat ion f u l l y  occupied i n  a g r i c u l t u r a l  
work. 

This type of  i n t e r v e n t i o n  should 

Such techniques 

- 
However, very few workars have attempted t o  select 

The measures proposed, e s p e c i a l l y  wi th  regard t o  larval c o n t r o l ,  might be extremely 

Each technique should be evaluated f o r  both entomological and epidemiological achievements. 
A compound may be an e x c e l l e n t  l a r v i c i d e  and s t i l l  have no e f f e c t  on d i s e a s e  c o n t r o l  i f  l a r v a l  
c o n t r o l  is not the appropr i a t e  method i n  the  l o c a l  context .  
t h a t  t h e r e  has been no epidemiological eva lua t ion  of t h e  larvivorous f i s h  which have been i n  
use f o r  60 years .  

I n  t h i s  r e s p e c t  i t  i s  s u r p r i s i n g  

When s e v e r a l  c o n t r o l  techniques a r e  t o  be used simultaneously,  they a l l  should be 
evaluated from both entomological and epidemiological po in t s  of view under t h e  cond i t ions  i n  
which the operat ions w i l l  be c a r r i e d  out .  

The volume of ope ra t iona l  research p r i o r  t o  the  launching o f  any ope ra t ion  may s e e m  
cons ide rab le ,  bu t  i t  i s  e s s e n t i a l  so t h a t  only t h e  b e s t  and most e f f e c t i v e  methods would be 
suggested t o  ‘the communities. It i s  t h e  bas i s  for r e spec t  between t h e  p a r t n e r s  and f o r  t he  
establ ishment  of mutual confidënce. 

2.2  SOCIOECONOMIC FEASIBILITY STUDY I 

1 4  
, iJ 

Every e t h n i c  group has i t s  own c u l t u r e  v i t h i n  which the  understanding of d i s e a s e l d i s e a s e s  
and approaches t o  t h e i r  t reatment  a r e  more o r  less o r i g i n a l .  
have penetrated t o  some e x t e n t  depending on t h e  s o c i e t y ,  t he  mass of t h e  people i n  r u r a l  areas 

Although Westernmedical concepts 



very o f t e n  remain a t t ached  t o  t h e i r  t r a d i t i o n s .  Their p a r t i c i p a t i o n  i n  vec to r  c o n t r o l  measures 
involves g iv ing  them a c l e a r  exp lana t ion  of t h e  cyc le  of t he  pathogen (of which they a r e  o f t e n  . 
unaware) and of t he  a c t i o n s  which they are asked t o  undertake wi th  the expected r e s u l t s .  

Although a reduct ion i n  t h e  nuisance of i n s e c t  b i t e s  i s  not t h e  main a i m  i n  most i n s t a n c e s ,  
i t  is nevertheless  one of t he  e f f e c t s  immediately recognized by t h e  people. 
e x t e n t  through such successes t h a t  t h e  c o n t i n u i t y  of operat ions w i l l  be maintained. 
known ins t ances  , f o r  example of ma la r i a  c o n t r o l  campaigns being r e j ec t ed  by t h e  i n h a b i t a n t s  
because of t h e  p r o l i f e r a t i o n  of DDT-resistant bedbugs; To avoid such i n c i d e n t s  t h e  va r ious  
a spec t s  of a l l  the  vec to r  problems a r i s i n g  a t  t h e  v i l l a g e  l e v e l  must b e  c l e a r l y  determined i n  
o rde r  t o  exp la in  them t o  the  people ,  t ak ing  i n t o  account the l o c a l  c u l t u r a l  context .  

It i s  t o  some 
There are 

There a r e  some techniques t h a t  may be incompatible with l o c a l  customs; f o r  example, 
tsetse f l y  c o n t r o l  i n  the  Itsacred woods'1 i n  West Africa. 
i n  a d i f f e r e n t  way o r  f i n d  a compromise s o l u t i o n  with l o c a l  r ep resen ta t ives .  

What must be done then i s  t o  proceed ' 

. 
~" 

The v i l l a g e r s  a r e  g r e a t l y  involved i n  c u l t i v a t i n g  t h e i r  p l o t  of land and i n  so lv ing  the  
material problems of everyday l i f e  i n  a n  o f t e n  impoverished environment. 
a r e  asked t o  play i n  vec to r  c o n t r o l  must no t  be too onerous and must be compatible wi th  c a r r y i n g  
ou t  t h e  work on which t h e i r  s u r v i v a l  depends; 
hold back economic expansion. Any p a r t i c i p a t i o n  beyond the  capaci ty  of t h e  people would r a p i d l y  
be abandoned. 

The p a r t  which they 

i n  a g r i c u l t u r a l  development p r o j e c t s  i t  must not  

L a s t l y ,  the occupation of t he  land (Hervouet & P r o s t ,  1979) and t h e  l o c a t i o n  of v i l l a g e s  
(Subra e t  a l . ,  1975) r e l a t i v e  t o  contamination sites a r e  problems t h a t  must be taken i n t o  
cons ide ra t ion ,  bu t  whose importance o f t e n  becomes apparent only af ter  ex tens ive  geographtcal  
research.  For example, it i s  known t h a t  onchocerciasis  i s  not  so severe when t h e  populat-ion 
dens i ty  i s  more than 50 inhabitants/km2; 
which c o n s t i t u t e s  a prophylact ic  measure. 

consequently the re  is an optimum level of popu la t ion  

Serious considerat ion must be given t o  socio-economic c o n s t r a i n t s  when drawing up 
ope ra t iona l  p l ans  €o r  vec to r  con t ro l .  
i s  t o  g e t  ac ross .  
w i l l  involve r e t r a i n i n g  school t eache r s ;  i t  could be implemented by the  involvement of 
s choo lch i ld ren  i n  community h e a l t h  p r o j e c t s .  
and those d e a l i n g  wi th  t h e  s o c i a l  and economic sciences and even agronomy is  e s s e n t i a l .  

2.3 PROBLEMS CONCERNED W I T H  STRUCT'JRE, PERSONNEL AND FINANCE 

They must be included i n  h e a l t h  educat ion i f  the message 
This h e a l t h  educat ion should be a n  i n t e g r a l  p a r t  of school c u r r i c u l a ,  which 

Collaborat ion between medical r e sea rch  workers 
a 

2.3.1 The s t r u c t u r a l  Set-up f o r  v i l l a g e  s c a l e  v e c t o r  c o n t r o l  v a r i e s  depending upon t h e  
p o l i t i c a l  o rgan iza t ion  of t h e  s ta te  o r  country.  

2.3.2 
two r o l e s  i n  v e c t o r  con t ro l :  

The primary h e a l t h  worker o r  the person i n  charge of vector  con t ro l  should have a t  l e a s t  

- t he  o rgan iza t ion  of h e a l t h  educat ion;  

adv i s ing  the  members'of t he  community who w i l l  carry o u t  t h e  c o n t r o l  ope ra t ions ,  
un le s s  he does i t  himself .  

- 

To c a r r y  o u t  t hese  t a sks  success fu l ly  h e  w i l l  have t o  have received entomological and/or 
epidemiological  t r a i n i n g ,  o r  t o  have been involved i n ' t h e s e  problems which h e  w i l l  have t o  
so lve  l o c a l l y .  The members of t h e  community involved i n  ca r ry ing  out  operat ions should receive 
s u f f i c i e n t  t r a i n i n g  t o  enable  them t o  acconpl ish s u c c e s s f u l i y  the  t a s k s  w i t h  which they are 
en t rus t ed .  

somè 
dwell ings 
v i l l a g e .  

a c t i v i t i e s  taken over from n a t i o n a l  programmes such as i a s e c t i c i d e  t reatment  i n s i d e  
may r a q u i r e  a spec ia l i zed  worker fu l l - t ime  o r  par t - t ime depending on the  s i z e  of t he  
It is r a t h e r  un l ike ly  t h a t  t h e  primary h e a l t h  worker, who has many t a s k s ,  could 
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provide t h i s  service himself ,  o r  t h a t  an unpaid member of t h e  community could devote s u f f i c i e n t  
t i m e  t o  it. 

Given the  l imi t ed  s k i l l s  and t i m e  o f  the primary h e a l t h  worker, v e c t o r  c o n t r o l  a t  t h e  
1 
. 

v i l l a g e  level must have a s o l i d  backing from s p e c i a l i s t s  whose r e s p o n s i b i l i t i e s  would be t o  
work o u t  t he  ope ra t iona l  p l ans ,  t o  supervise  t h e i r  execut ion,  and possibly t o  suggest  new 
s o l u t i o n s .  
techniques adapted t o  l o c a l  condi t ions.  
entomologists w i t h  a good.knowledge of epidemiology and a l s o  epidemiologis ts  ~ 

r ep resen t ing  a saving of s c i e n t i f i c  personnel,  the t r a n s f e r  of vector  c o n t r o l  t o  t h e  v i l l a g e  
l e v e l  w i l l  n e c e s s i t a t e  increased e x p e r t i s e  i f  it r e a l l y  wishes t o  accomplish i t s  a i m s .  

.v 

-1 * They should func t ion  less a s  'a c o n t r o l  body and more a s  a dynamic promoter of new 
These s p e c i a l i s t s  would include f u l l y  q u a l i f i e d  

F a r  from 

I 

1 

- .  

1 

2.3.3 
v i l l a g e  level i s  contemplated here;. f n  any case, these vary appreciably from s i t u a t i o n  t o  
s i t u a t i o n .  
imp l i ca t ions  are ccmpatible with t h e  resources  of the country o r  community. 
hoped t h a t  t h e  f i n a n c i a l  implicat ions w i l l  be reduced, they will neve r the l e s s  remain cons ide rab le  
i.e., purchase of drugs,  p e s t i c i d e s ,  spraying equipment, materials such as t r a p s ,  and h e a l t h  
educat ion m a t e r i a l ;  
salaries of permanent o r  temporary personnel t o  the  e x t e n t  t h a t  a l l  needs cannot be m e t  by 
voluntary labour.  

No d i s c u s s i o n  o f  t he  o v e r a l l  f i n a n c i a l  a s p e c t s  of t h e  t r a n s f e r  of v e c t o r  c o n t r o l  t o  the 

It is  S u f f i c i e n t  t o  say t h a t  a programe  w i l l  not  b e - v i a b l e  un le s s  i ts f i n a n c i a l  
Although i t  i s  

maintenance o f  sprayers  and o t h e r  equipment, and poss ib ly  v e h i c l e s ;  t h e  

2.4 THE CONTINUITY OF OPER!SIONS 

The l a c k  of c e r t a i n t y  of con t inu i ty  i s . a  c r i t i c i s n :  o f t e n  l eve l l ed  a t  major n a t i o n a l  
campaigns., e s p e c i a l l y  those r ece iv ing  o u t s i d e  resources .  
be r a i s e d  f o r  decen t r a l i zed  operat ions a t  the  p e r i p h e r a l  level. 
v i l l a g e r s  r e t a i n  t h e i r  enthusiasm and a g r e e  t o  work unpaid on these activit ies,  one of t h e  
f e a t u r e s  o f  which must be t h e i r  pe rpe tu i ty .  

The same ques t ion  may l e g i t i m a t e l y  
For how long w i l l  t h e  

It i s  obvious t h a t  the motivation d e r i v e s  from percept ion of  t he  b e n e f i c i a l  effects  on 
h e a l t h  and wel l -being,  bu t  t h i s  must be maintained by aytive and l i v e l y  h e a l t h  education. 
While accep tab le  temporarily during an epidemic, r eques t s  t h a t  are too c o n s t r a i n i n g  w i l l  no t  be 
c a r r i e d  o u t  f o r  vary long. 
communities t o  measures of undoubted e f f i c a c y ,  
competent personnel  i n  t h e  v i l l a g e  and r e g u l a r  f inancing. 

Thus, i t  ssems reasonable  t o  res t r ic t  the  p a r t i c i p a t i o n  of 
I t ' i s  equa l ly  e s s e n t i a l  f o r  t h e r e  t o  be 

L a s t l y ,  t he  measures envisaged must be t echn ica l ly  f e a s i b l e  i n  the  long term. Much stress 
has  been l a i d  on t h e  lise of indigenous p l a n t s  having i n s e c t i c i d a l ,  mo l lusc i c ida l  o r  r e p e l l e n t  
p r o p e r t i e s .  
enough f o r  t h e  source of supply not  t o  be r a p i d l y  exhausted. 

Before t h e i r  use i s  recommended, i t  must be v e r i f i e d  t h a t  they a r e  p l e n t i f u l  

3 .  PROPOSED ACTION 

A number of techniques o r  combinations of measures f o r  which r e s p o n s i b i l i t y  can be 
t r a n s f e r r e d  t o  t h e  v i l l a g e  o r  which can be considered f o r  decen t r a l i zed  v e c t o r  c o n t r o l  p r o j e c t s  
have emerged from a n  examination of suggest ions received by WHO from the  f i e l d  and from t h e  
c o n s u l t a t i o n  of WHO expe r t s .  
cond i t ions  i s  a l r eady  poss ib l e  f o r  some of t hese ,  b u t  t h e r e  i s  a need f o r  a d d i t i o n a l  p re l imina ry  
information and research on the i n t r i n s i c  e f f e c t i v e n e s s  of o the r s .  

Entomological and epidemiological eva lua t ion  under o p e r a t i o n a l  

mese measures and a c t i o n s  may be grouped under fou r  headings: 

1. 

2 .  

support  f o r  e x i s t i n g  measures i n  n a t i o n a l  programmes; 

t r a n s f e r  t o  the  pe r iphe ra l  level of techniques a l r eady  employed i n  n a t i o n a l  
o r  r e g i o n a l  campaigns; 

* i  

I 
? .. 
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3 .  

4 .  

measures t o  be i n i t i a t e d  which are s p e c i f i c  t o  v i l l a g e  communities; 

measures t o  i n t e g r a t e  vector  c o n t r o l  with a g r i c u l t u r a l  a c t i v i t i e s .  

3.1 SUPPORT FOR EXISTING NATIONAL CAMPAIGNS 

- prepa ra t ion  of t h e  population through h e a l t h  education f o r  t h e  in t e rven t ion  
of v e c t o r  c o n t r o l  teams ; 

- support  fo r ' geograph ica l  surveys,  e s p e c i a l l y  the  pinpoint ing of i s o l a t e d  
dwellings and bush farming h u t s ;  

- i n  the onchocerciasis  c o n t r o l  p r o j e c t  i n  Guinea, Guinea-Bissau, Mali, Senegal 
and S i e r r a  Leone, i t  i s  envisaged t h a t  entomological eva lua t ion  be under the  
r e s p o n s i b i l i t y  of teams ope ra t ing  a t  t h e  v i l l a g e  l e v e l  which have received 
good t echn ica l  t r a i n i n g  and are w e l l  d i r ec t ed .  

3.2 TRANSFER OF TESTED TECHNIQUES TO THE VILLAGE 
Drug d i s t r i b u t i o n  i s  obviously\ not  a p a r t  of vector  c o n t r o l ,  b u t  i t  i s  a component p a r t  

The treatment of fever  cases by primary h e a l t h  workers o r  voluntary c o l l a b o r a t o r s  
of t h e  c o n t r o l  of d i s e a s e s  t ransmit ted by vec to r s  and thus an element i n  the  planning of genera1 
prophylaxis.  
i s  one of t h e  most rea l i s t ic  measures t h a t  can be envisaged f o r  malaria c o n t r o l  i n  c o u n t r i e s  
w i th  a low n a t i o n a l  income i n  which the d i s e a s e  i s  hyperendemic. I t s  eva lua t ion  i n  terms of 
m o r t a l i t y  o r  morbidity , which i s  highly d e s i r a b l e  i n  West Afr ica  , involves t h e  co l l abora t ion  of 
demographers, s o c i o l o g i s t s ,  physicians and epidemiologis ts .  
l a r g e  - about 100 000. 

The populat ion sample must be 

Transfer  of house spraying and l a r v a l  c o n t r o l  measures c a r r i e d  out  by n a t i o n a l  teams. 
Evaluat ion i s  concerned wi th  the proper carrying-out  of the work and the  cos t .  

The independent commission whose t a s k  it is t o  de f ine  the  long-term evo lu t ion  OB 
onchocerciasis  c o n t r o l  i n  t h e  Volta Basin has  proposed the  t r a n s f e r  of b lack  fly l a r v i c i d a l  
t m a t n e n t ,  c u r r e n t l y  c a r r i e d  ou t  by h e l i c o p t e r ,  t o  a v i l l a g e  team operat ing on the  ground. 
This teamwould be headed by t r a i n e d  na t iona l  s p e c i a l i s t s  so t h a t  t he  r e s u l t s  could be . 
evaluated.  

3 . 3  .MEASURES SPECIFIC TO VILMGES 

3 . 3 . 1  Measures f o r  ope ra t iona l  assessment 

- Although mosquito ne t s  a r e  a simple and e f f e c t i v e  ind iv idua l  means of p r o t e c t i o n ,  they 
a r e  o f t e n  badly used and poorly looked a f t e r  which makes them i n e f f e c t i v e .  
manufacture, maintenance and i n s t a l l a t i o n  of mosquito n e t s  is a t a s k  of h e a l t h  education. 
Their  impregnation with an i n s e c t i c i d e ,  p re fe rab ly  a f a s t  a c t i n g  one, would make them more 
effective,  even i f  poorly maintained. Research along these l i n e s  i s  c u r r e n t l y  i n  progress  
including:  
the impregnation technique which must be used f o r  each. 

Information on the  1 

t he  v a r i e t y  of t e x t i l e s  employed, use of both n a t u r a l  and s y n t h e t i c  f i b r e s ,  and 

- Water f i l t e r s ,  even improvised ones,  would enable d racuncu l i a s i s  t o  be avoided where 
d r ink ing  water i s  not ava i l ab le .  This i s  e s s e n t i a l l y  a h e a l t h  educat ion problem. 

- The improvement of dwellings by e l imina t ing  t h e  h id ing  p l aces  of r eduv i id  bugs i s  
regarded a s  a promising method f o r  t he  c o n t r o l  of Chagas' d i sease .  
eva lua t ion  would be highly d e s i r a b l e .  

An epidemiological  

- Traps impregnated with i n s e c t i c i d e s  have proved t o  be very e f f i c i e n t  t o o l s  f o r  
c o n t r o l l i n g  r i v e r i n e  tsetse f l i e s  i n  the  savannah zones of West Af r i ca  (Lave i s s i è re  & 

! 
. .  

i 
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Couret ,  1981) and t h e  Congo (Landen e t  a l ,  1981). 
v i l l a g e  level. 
tsetse spec ie s  i n  o t h e r  ecologica l  s i t u a t i o n s ,  e s p e c i a l l y  f o r e s t  areas. 

The'method could be t r a n s f e r r e d  t o  t h e  
There is a need f o r  research  on inexpensive t r a p s  e f f e c t i v e  a g a i n s t  o t h e r  

4 

ir - ' Defores t a t ion  and the  c l ea r ing  of  undergrowth f o r  t he  c o n t r o l  of var ious  e x o p h i l i c  ' i  

i. Anopheles : An. ba labacens is  and poss ib ly  An. nunez-tovari , inc luding  epidemiological  
eva lua t ion  could be t r i e d .  

- There could be l a r v a l  con t ro l  o r  t reatment  of t h e  vege ta t ion  around v i l l a g e s  f o r  
c o n t r o l  of  exoph i l i c  Anopheles spec ies  aga in  with epidemiological  eva lua t ion .  

- Highly product ive  breeding p laces  of Culex quinquefasc ia tus  sucd as suburban d r a i n s  
o r  stream e s t u a r i e s  could be el iminated.  
cumulat ive e f f e c t  o f  repeated i n f e c t i o n s ,  any reduct ion  i n  t h e  number df b i t e s  postpones o r  
may even avoid the  appearance of c l i n i c a l  complications. 
f i l a r i a s i s  and of onchocerciasis .  

Since severe f i lariasis symptoms arise from t h e  

This i s  t r u e  both o f . l ympha t i c  

- Aedes aegyp t i  could be cont ro l led  by t h e  e l imina t ion  of household breeding p l aces  
o r  t h e i r  n e u t r a l i z a t i o n  (cleaning of conta iners )  as w e l l  as by t h e i r  t reatment  w i t h  
i n s e c t i c i d e s  (temephos) made ava i l ab le  t o  the  v i l l a g e r s .  Entomological eva lua t ion  i s  
r e l a t i v e l y  easy ,  b u t  epidemiological eva lua t ion  i s  complicated because the  threshold  number 
of b i t e s  f o r  the  development of dengue epidemics i s  not  known. 
depending on the  i m u n e  s t a t u s  of the  populat ion.  
ep idemiologica l ly  s i g n i f i c a n t  i n  d i f f e r e n t  s i t u a t i o n s  should be determined. 

It most probably varies 
Larval  o r  imaginal i nd ices  t h a t  are 

- 
speeded up. 
c o n t r o l  agents .  I 

Epidemiological eva lua t ion  of the use  of l a rv ivorous  o r  herbivorous f i s h  should be 
There has  recent ly  been a WHO consu l t a t ion  devoted t o  f i s h  as b i o l o g i c a l  

- Evalua t ion  of var ious  in t eg ra t ed  measures f o r  the  c o n t r o l  of larvae of ma la r i a  
v e c t o r s  could be c a r r i e d  ou t  s epa ra t e ly  o r  i n  conjunct ion wi th  t h e  t reatment  of dwel l ings  
and chemotherapy. 
several s e l e c t e d  sites o f :  

This i s  a d i f f i c u l t  bu t  necessary t a s k  involv ing  the  de te rmina t ion  i n  

(a) 
c a r e f u l l y  chosen f o r  t h e i r  a c c e p t a b i l i t y  t o  t h e  people; 

(b) t h e  r e s u l t  of such a vec to r  reduct ion  on t h e  malar iometr ic  ind ices .  It is  more 
d i f f i c u l t  t o  assess i n  terms of morbidity and m o r t a l i t y  ( i n  fact  the  real inc idence  of 
t he  d isease)  t h e  r e s u l t s  achieved by vec to r  con t ro l  i n  h igh ly  endemic areas where 
people  develop a s t rong  i m u n i t y .  

t h e  reduct ion  i n  t h e  b i t i n g  r a t e  r e s u l t i n g  from ca r ry ing  out  var ious  measures 

3 . 3 . 2  Measures f o r  cons idera t ion  

The c o l l e c t i o n  of a l l  a v a i l a b l e  information on n a t u r a l  products ,  e s p e c i a l l y  p l a n t s  
(Jacobsen 6 Crossby, 1971), known f o r  i n s e c t i c i d a l ,  mo l lusc i c ida l  o r  r e p e l l e n t  ac t ion .  
ca r ry ing  ou t  of l imi t ed  t r i a l s  on t h e i r  a c t i v i t y ,  and on t h e i r  t o x i c i t y  f o r  man, mammals and 
non- t a rge t  organisms. Estimation of t h e  a v a i l a b i l i t y  of t h e  product o r  of t he  l o c a l  
product ion p o t e n t i a l .  
capable  of reducing t h e  number of b l ack f ly  b i t e s  would be very i n t e r e s t i n g  i n  reg ions  where 
t h e r e  i s  seve re  onchocerciasis .  

The 

The a v a i l a b i l i t y  of r e p e l l e n t s  chat a r e  cheap and easy t o  apply  and 

It has  been suggested t h a t  house-spraying of i n s e c t i c i d e s  should b e  rep laced  by covering 
t h e  walls wi th  ma te r i a l  (paper o r  f a b r i c )  impregnated with i n s e c t i c i d e .  These materials, 
which could be pa t te rned  o r  ca r ry  educat ive messages, would be placed i n  t h e  houses by t h e  
occupants. Problems r e l a t i n g  t o  the  manufacture of art icles having a good r e s i d u a l  e f f e c t  
t h a t  could be reimpregnated, anci t h a t  would be wi th in  the  means of t h e  coun t r i e s  concerned 

I 

l 
have s t i l l  t o  be examined. h -  
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VBC has reviewed the available information on biological control agents and has lent its 
support to research on the most promising ones. This action should be continued. 

The use of Cyclops sp. for Aedes control is being evaluated in Tahiti. 

Field trials on the effectiveness of mucilaginous seeds should enable the future of this 
method to be decided, 

Information on the scope for the production of Bacillus thuringiensis. 

Information on the performance of traps for Culex, Aedes and sandflies. 

Information on simple methods for the control of bedbugs. 

Information on rat-proof containers (although probably more useful in storing foodstuffs 
than for public health). 

3.4 INTEGRATION OF VECTOR CONTROL WITH AGRICULTURAL ACTIVITIES 

Agricultural development schemes, which are very often based on irrigation, modify local 
epidemiological conditions as regards malaria, schistosomiasis, filariasis, etc. National 
specialists on vector control must draw the attention of representatives of village communities 
to the risks that the introduction of new cultivation methods may entail. 
examine the best and simplest ways of limiting or eliminating these risks. For example, the . 

periodic drying out of rice fields or rotation of the spillways of small dams may be effective 
measures. Horüever, the problem will have to be examined in relation to each particular case, 
especially for dams, which should be the subject of very precise epidemiological studies. 
There is a need to decide in which areas vector control operations must be carried out and 
conversely, where such operations would not yield significant results. 

Together they must 

The introduction of certain crops may favourably change the environment. For example, 
The growing of the eucalyptus plantations dry out marshy land by lowering the water table. 

lotus in stretches of water eliminates the plants that support the larvae of Mansonia, the 
vector of Brugia malayi. 

Lastly , renewed interest in zooprophylaxis is to be noted , although the details remain 
unclear. It seems practically certain that several species of zoophilic Anopheles in South- 
East Asia have becomeanthropophilicas a result of depletion of the number of cattle and that 
this has led to a considerable increase in malaria in some regions previously little affected. 
Whether or not increase in cattle breeding would reverse the situation should be considered. 

4. CONCLUSIONS 

It is not the intention that th,: suggestions set out here should be restrictive. This 
paper is more in the way of an appeal to the creativity and, at the same time, the common 
sense of researchers, inviting them to define the vector control measures that can implement 
the resolutions adopted for "Health for All by the Year 2000". 

Each of these measures requires the concerted efforts of a multidisciplinary team to 
select methods of proven efficacy that are acceptable and can be accepted at the socioeconomic 
level, and for which continuity can reasonably be envisaged. 
will have to provide constant technical and scientific support to those responsible in the 
villages, and also an assessment of the operations. 
measures suitable for particular local conditions. 

The same group of specialist; 

They must also search for new innovative 

It will probably be only during the next decade that the scope, but also the limits and 
constraints of village-scale vector control will become apparent. 
existing strategies to be improved and new ones to be defined. 

Experience will enable 
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