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1. OPENING SESSION 

The Workshop was opened by Dr Nazmi Fallouh, Vice-Minister of Health of 
Syrian Arab Republic, who welcomed sponsors, participants and guests. He then 
proceeded to speak of the pressing need for proper planning and organization 
of vector control in general and for syrian Arab Kepublic in particular, 
making special reference to malaria, leishmaniasis and schistosomiasis. He 
expressed the confident hope that this important Workshop would produce 
constructive and useful plans far disease control, with inputs from 
participants of the 14 Member States which share similar problems. 

The WHO Representative, Dr A.M. Abdul Hadi, read the message of the 
Regional Director, Dr Hussein A .  Gezairy, who thanked the Government of 
Syrian Arab Republic for its warm hospitality, and the Vice-Minister for 
honouring the Workshop and opening it. The message then conveyed the 
importance that the Organization attaches to integrated vector control 
through primary health care and community participation. Dr Gezairy also 
highlighted the importance of long-lasting natural and biological methods of 
vector control as substitutes for the use of insecticides, which are more 
expensive and aggravate the problems of environmental pollution and vector 
resistance to pesticides. Training and field applied research were also 
highlighted. 

2. ELECTION OF OFFICERS 

Dr Adnan Budeir, Syrian Arab Republic, was elected Chairman of the 
Workshop and Dr M.R. Tawf ik (Jordan) as Vice-Chairman. Mr C.A.A. Mujahid, 
(Pakistan) and Dr H.Abdu1 Jabbar, (Iraq) were appointed as Rapporteurs. The 
Agenda was then adopted (see Annex I). 

3. INTRODUCTION 

Most control programmes dealing with vector-borne diseases in the 
Eastern Mediterranean Region ( E m )  still rely heavily on the use of 
insecticides to control disease vectors. Other measures, such as 
environmental management or biological control, have only recently been 
employed; a f ew cuulltrierj apply them as supplementary c o n t r o l  measures i n  an 
integrated approach. 

In vector control programmes, it is obvious that reliance can no longer 
be placed on insecticides alone to produce the desired results on an 
extended, long-term basis. Technical problems such as vector resistance to 
insecticides, increasing costs, toxicity of newer insecticides and concern 
over environmental contamination are serious ubstaclrs-  Lu  the continuing use 
of insecticides. Hence integrated vector control is a natural development by 
which total reliance on insecticides can be avoided. 

The purpose of the Workshop was, therefore, to review the existing 
situation in the Region vis-b-vis vector control, the principles of 
integrated vector control, the practices and up-to-date methods that are 
available for integrated Control planners, and how best to iruplel~ier~t the111 U I I  

a cost-benefit basis under conditions prevailing in the EMR countries. 



4. STATUS OF VECTOR-BORNE DISEASES AND VECTOR CONTROL ACTIVITIES IN THE 
REGION 

Participants from 14 countries of the Region presented papers on the 
status of vector-borne diseases in their countries and the current methods of 
their control. The list of participants is attached as Annex I1 and Programme 
of the Workshop as Annex 111. Summaries of presentations appear below in 
alphabatical order of country. 

4.1. Status in participating countries 

6 - 1  + 7 - Afghanistan 

Malaria is the main vector-borne disease with 50% of the 16 million 
population at risk. Control is by means of case detection and treatment, 
indoor residual spraying, larviciding, the use of Gambusla larvivorous fish 
in rice fields and the cleaning and draining of ponds. The results obtained 
with larvivorous fish are particularly encouraging. 

4.1.2. Bahrain 

Vector-borne diseases do not present a public health problem in the 
country. There has been no indigenous case of malarla slnce 1980. 

Nevertheless, there is very heavy usage of insecticides. Larvicides and 
adulticides are used, wherever mosquito complaints are reported. There is no 
qualified rcsidcnt entomologkst to plan, implement and evaluate r n n t r n l  
activities nor to assess the vector's resistance to insecticides; thus 
decisions on the use of one or other pesticide are based on the 
recommendations of commercial pesticide agents. 

There was an unanimous view that, where mosquitoes posed no direct 
public health problem, insecticide usage should be reduced to a low level and 
alternative safe and lasting mcthods sought. 

4 .1 .3 .  Cyprus  

Vector-borne diseases are not, at present, a major public health problem 
in the country. The maintenance of Cyprus as a malaria-free island is centred 
primarily on the use of larvicidal insecticides and only recently have other 
metliuds been introduced, such as the use of larvivorous fish. Hurine typhus 
has shown a declining incidence and is now apparently very rare; the main 
control measure is the use of chemical pesticides for insect vectors and 
rodent reservoirs. Cutaneous and visceral leishmaniasis both occur with a 
very low incidence and sandfly fever has been reported from some communities. 
Sporadic cases of sandfly fever are followed up by insecticidal spraying and 
source reduction. Efforts are being made to involve primary health care 
WOrKers and the community i r k  c u r i t r u l  upsraLiurrs but more could be achieved in 
this area. Among the major problems currently affecting vector control in the 
island is the absence of trained medical entomologists for the proper 
evaluation of ongoing control measures. 



In order of importance, malaria, schistosomissis and leishmaniasis sre 
seen as the major problems. There is no country-wide malaria control 
programme and control measures are only applied in selected areas with high 
endemic i ty .  These measures consist mainly of residual indoor spraying and 
larviciding . Larvivorous fish are used in some wadis and pools. Environmental 
management is not, as yet, well developed; there is need to integrate this 
through the primary health care system. Currently, efforts are being made to 
mobilize community participation in anti-malarisl measures, through the 
unions and other group organizations. Control activities for schistosone 
intermediate hosts are confined to the small-scale use o f  niclosamide 
(Bayluscide). 

4.1.5. E g y p t  

The participant from Egypt reviewed the problem of schistusomiasis on1 y. 
Control centred largely on chemotherayy and the use of rnolluscicides but the 
prevalence of the disease was still high. The Nile presented a particularly 
difficult p r u b l e ~ a  s i ~ ~ c t  ~ ~ t u l l u s c i c i i r e s  could n o t  be used. There w a s  a need to 
strengthen the health education component of this programme in order to 
reduce water contact and prevent the contamination 'af water bodies with urine 
and faeces. The provision of safe drinking water could help i the 
establishment of these new patterns of behaviour. 

4 . 2  .C. I s l m j c  Repzb l i c  of Iran 

The major vector-borne diseases in Islamic Republic of Iran are malaria 
znd leishmaniasis. SchFstor;omiasis is restricted to the h?luzistan region and 
is of  minor importance. 

14 million people z r e  at high risk frorr malaria in the southern areas. 
Control is effected through case detection and treatment, indoor residtial 
sprayrng with U1)I  anG rropoxur, larcricidiri~ arid biulugical cu111~ ul wiL11 Lira 
larvivorous fish Gambusza where petroleum treatment is not advisable. 

Encoura~in~ results have been obtained with the introduction of 
Gambusia in all districts, especially the areas under consolidation in the 
north of the country. 

Sonie p r v g r e s s  has bee11 u~aclu Luwd~.cls the integration cf malaria c o n t r o l  
into the primary health care system thereby reducing dependence on mobile 
teams. 

The incidence of leishmaniasis is at least 1.8 per 1000 in the principal 
foci. Control is effected primarily by residual spraying of domestic and 
peri-domestic resting sites of the sandfly and by the destructior, of stray 
dogs. 



4 . Z . 7 .  Iraq 

The most important vector-borne diseases in Iraq are malaria, 
schistosomiasis and leishmaniasis. Malaria presents a public health problen 
in the northern governorates where the population at risk is about 500 000. 

Control is based upon treatment of all detected cases, and residual 
indoor spraying of all foci with Malathion 50% WDP. This is supplemented by 
sorne larvicidal measures and the use of larvivorous fish; Gambusla affinis- 
has been actively in-Wduced into canals and streams since J970-  .Wherever 
possible engineering methods are used to reduce the available breeding sites. 

Schistosomiasis is an important public health problem affecting some 
18 000 people in the central and southern regions. The main emphasis in 
control is on treatment with praziquantel and mollusciciding with Bayluscide. 
Health cducation, sanitation, latrines and wotcr supply arc sccn as important 
components but are dealt with by ministries other than that of health and not 
by the Endemic Diseases Institute. 

Both visceral and cutaneous leishmaniasis are recorded in Iraq. In order 
to control kala azar, new legislation has been implemented to break the chain 
of contact between infected jackals and domestic dogs which occurs around 
cliicke~l  fa^-ms. F'ur the coiltrol of urban outbreaks, focal ULV applications of 
pyrethroids are used. 

4 . 1 . 8 .  Jordan 

Vector-borne diseases present little public health problem for Jordan. 
However, mosquito control operations continue together h~ith surveillance of 
iimiigsarit workers, to reduce ~IJl~lerability a r i d  y r e v e r i t  the r-e-es t a b l i s l n u e r ~ t  
of malaria transmission. Schistosomiasis has presented a new threat but is 
being combated by chemotherapy, water management and the occasional use of 
Bayluscide. 

4.1.9. Libyan Arab J a m a h i r i y a  

Leishmaniasis, schistosomiasis and malaria are the principal 
vector-borne diseases in the country. For leishmaniasis, residual indoor 
spraying with DDT is supplemented with the destruction of rodent holes and 
other sandfly resting sites. For schistosomiasis, water bodies are surveyed 
for snails and treated with Bayluscide. There has been no evidence of 
indigenous transmission of malaria during the past five years but residual 
spraying with DDT is still carried out in Fezzan together with some 
larvicidal measures. So far, vector-borne dlSeaSeS control has not been 
integrated into the primary health care system but plans are being made to do 
So. 

2.1 -20. Pak i s tan  

Although Pakistan has a number of vector-borne diseases, only malaria 
presents a major public health problem and is the only one under active 
control. In rural areas, it is controlled by case detection and treatment and 
selective indoor residual spraying in areas of high endemicity. The urban 
population is protected by larviciding and source reduction together with ULV 
applications at peaks of vector density. The two principal technical problems 
encountered are vector resistance to insecticides and P l a s m o d i m  falciparum 
resistance to chloroquine. 
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Preventive health services, including malaria control, are now the 
responsibility of rural health centres and basic health units. It is intended 
to develop public awareness and active community participation in all aspects 
of preventive medicine. In order to supplement insecticidal control, field 
trials of a variety of biological methods have been carried out. Bacillus 
thuringiensis has shown littlc pcrsistcncc on anopheline breeding sites but 
larvivorous fish appear to be more promising and a more extended study of 
their effectiveness is required. 

Despite efforts to improve intersectoral cooperation there is room for 
further progress. 

4.1.12. Saudi Arabia 

There are three major vector-borne diseases: malaria, schistosomiasis 
and leishmaniasis. Malaria control centres on larvicidirig and fccal residual 
spraying with DDT together with case detection and treatment. The larvivorous 
fish Aphanius dispar has been used with success in field trials. 

For schisLosomiasis, the emphasis is on case treatment. 

In the case of leishmaniasis, residual spraying hyith DDT is used in 
infected villages together with ULV treatment. 

Vector control has not yet been brought withln the primary health care 
system; intersectoral cooperation has been restricted to case derection, 
treatment and follow-up. A curr~; t i i t tue t i  L a r l i  rsLablishad tu develop 
collaboration between various sectors of the central and provincial 
Governments. Major problems include the lack of national qualified manpower 
and the absence of reliable health records. 

4.1.12. Somalia 

Malaria and scl~istosomiasis are the major vector-borne diseases. Control 
of malaria in the northern district is almost entirely by biological means 
using local larvivorous fish. In other areas, case detection and treatment, 
focal residual spraying and biological control are combined. Schistosomiasis 
control is by means of case treatment and molluscicides applied at water 
contact points. There has been little progress with environmental management 
due, in part, to poor intersectoral collaboration. 

4.1.13. Sudan 

The main vector-borne diseases in the country are: malaria (nationwide) 
schistosomiasis (in and around irrigation schemes), leishmaniasis (in the 
central and northern provinces) onchocerciasis and trypanosomiasis (in the 
south). 

Malaris control depends mainly on the use of insecticides with the 
exception of the Blue Nile Health Project area where an integrated approach 
i e  hping. triad. 

Schistosomiasis control in general is based on drug chemotherapy but a 
combination of environmental management, biological control, focal 
mollusciciding, provlslon ot plped water and health education is being 



assessed in the Gezira and Rahad irrigation schemes. Here also, community 
participation throu~h a primary health care approach is actively pursued and 
has yielded encouraging resu1t.s. Primary health care workers are used for 
case detection and treatment. Village health committees appoint labour for 
residual spraying and larviciding operations. 

Preliminary studies and surveys have been conducted in the southern 
region on onchocerciasis distribution and vector ecology with assistance 
under- bilateral aereements with several agencies including WHO. A full 
r.ontrol programme has yet to be developed. 

Trypanosomiasis is not yet under organized control, although an alarming 
increase irr the number of cases has been reported. 

4 .1 .14 .  Syrian Arab Republic 

The most important vector-borne diseases in Syrian Arab Republic are 
malaria, leishmaniasis and schistosomiasis. 

Malaria transmission still takes place in the northern provinces, 
especially in border areas with Turkey. Chemical control with insecticides 
has been the main attack measure against the vectors since 1956 when the 
eradication campaign was launched. Vector resistance has developed against 
DDT, Dieldrin and Fenitrothion. Population resistance to the use of Malathion 
necessitated its replacement by other organophosphorus compounds. The lack of 
technical supervision and evaluation of newer insecticides may have 
contributed to the continued state of high malariogenicity. The fully 
autonomous and centralized programme of eradication that was initiated in the 
fifties gave way to an administratively decentralized prograrjne in the early 
s e r i e n t i . ~ . :  xrhqj prnvinrial hpsl th servirpc took administrat.ivn charge of 
control operations. Community participation and intersectoral collaboration 
need to be encouraged and promoted. To improve intersectoral cooperation, a 
high committee of senior officials from various ministries and local 
authorities has been formed to regulate and control the importation, 
distribution and use of pesticides. On the environmental management side, a 
five-year programme was established to drain swamps in the malarious areas. 

Cutaneous leishmaniasis is endemic in the northern provinces but 
reliable indices are not available. Schistosomiasis occurs in the irrigated 
areas in the north and control measures have depended so far on chemotherapy 
and the use ot molluscicides. 

4.2. Overall situation and relative importance 

A summary of the situation regarding vector-borne diseases and their 
relative importance in all countries of the Region is presented in Table 1. 
Table 2 shows the vectors of malaria in the Region, by country and by order 
of importance; Table 3 summarizes intonnation on vectors and agents ot 
leishmaniasis by country and by species and Table 4 shows the agents and 
intermediate hosts of schistosomiasis by country and by species. 

5. VECTOR COIZTHOL METHODS 

There are three major groups of control methods: environmental 
management, biological control and chemical control. 



5.1. Environmental management methods 

Environmental management methods were the second-generation methods 
after direct physical control. They included landscaping (or filling) and 
drainage for mosquito and snail control: garbage collection and sanitation 
for fly and rodent control; house screening and rat-proofing for protection 
from invading vectors and rodents and provision of alternative baits (or 
decoys) to divert vectors from man. The WHO Expert Committee on Vector 
Control has defined environmental management for vector control as "The 
planning, organization, carrying out and monitoring of activities for the 
modification and/or manipulation of environmental factors or their 
interaction with man with a view to preventing or minimizing vector 
propagation and reducing man-vector-pathogen contact". It is obvious from the 
definition that this approach is naturalistic and involves an attempt to 
extend and intensify natural factors which limit vector breeding, survival 
and contact with man. lt may involve modifications wnich transform the 
environment permanently to prevent, eliminate or reduce the habitats of 
vectors without causing unduly adverse effects on the quality of the human 
environment. Examples of these are drainage. fillinx, land-levelling, and 
transformation of impoundment margins. It may also be in the form of 
temporary manipulation to render conditions unfavourable for vector breeding, 
such as changing water levels and salinity, flushing, clearing of vegetation, 
dredging to increase the speed of water flow, shading and exposure to 
sunlight, etc. Moreover, it may involve a modification or manipulation of 
human habitation or behaviour, such as the siting of settlements away from 
vector sources, personal and h r n l s ~  prntert.ion, hygiene measures, provision of 
mechanical barriers and facilities for water supply, wastewater, sewage and 
excreta disposal, change of sleeping and recreational habits, etc. 

Environmental management should be given first consideration in vector 
control programmes. It implies consideration of all natural elements such as 
weather, soil, rivers, lakes, swamps, forests and birds as well as man-made 
components (houses, mads, dams, schools etc.) and also governments and 
communities. All projects that result in standing water are of obvious 
importance to vector control. Education of the community can minimize the 
formation of man-made vector breeding sources. 

Some of the previous environmental elements that affect vector control 
fall within the management responsibilities of sectors other than health. 
Accordingly, intersectoral cooperation her-omes a must for effective control 
and needs to be promoted with the responsible sectors. A considerable amount 
of tact and initiative will be needed from public health authorities to 
obtain this cooperation. 

5.2. Biological methods for vector control 

Biological control methods include the 11s- nf animal predators. 
bacterial agents and other pathogens. 

The use of larvivorous fish for mosquito control is a well-known method 
that has been used for more than a century. Following its neglect during the 
chemical control era, it is currently receiving renewed attention and several 
fish species have been studied and evaluated as potential control agents. 
However, numerous other macro- and micro- organisms have been developed and 



tested as potential entomopathogens. The most promising agents are the 
following: 

5 -2.1. Bac i l lus  thur ing iens i s  H - 1 4  

Thls bacterium has proved to be effective agalnst Larvae oi anopheline 
mosquitoes and blackflies. At present it is being used on a large scale in 
the control of blackfly larvae in the Volta River Basin in Africa and awaits 
a large-scale trial aeainst  anopheline vectors. Its residual effect is 
llmited by the fact that it does not recycle in the breeding sites. 

5.2.2. Baci 11 us sphaeri cus 

This bacterium is similar to B. t hur ing iens i s  in its effect, but acts 
better against culicine larvae, especially those that breed in polluted 
waters which are rich in organic matter. Its residual effect is much longer 
than that of B. t hur ing iens i s  since in polluted habitats it can recycle and 
thus exert an extended effect. 

5.2.3.  Fungi 

Several species of Fungi have been investigated; the most promising ones 
belong to the genera Coelurnomyces,  Culicinomyces, Lsnyen id fum and 
To1 ypocladium. These studies have been mainly concerned with mosquito 
larvae and the potential use of these fungi will be as larvicides. 

5.2.4. Nematodes 

Romanomemis c u l i c i v o r a x ,  R.  iyengari  and Octomyomermis musperatt i  
are nematodes that have a potential use ag~inst mosquito larvae in particular 
situations; however, their mass cultivation and colonization for field use 
has not yet been fully developed. 

5 . 2 . 5 .  Mosquitoes 

Larvae of certain mosquito species prey on others. Species of 
S'OXOThYRChlKe.5 Which breed in tree holes are known to prey voraciously on 
other tree breeding-mosquitoes. One such species is T. ambroinensis which 
in certain islands has succeeded in suppressing vector mosquitoes. The 
predator species are not man-biting and therefare have no harmful effect on 
man. - - .- 

5.2.6. Competitors 

Competition for food and breeding in lower animals is a phenomenan which 
plays an important role in establishing natural density equilibria among 
indigenous species. When new species are introduced into certain habitats an 

imbalance occurs, some species competing better than others, sometimes 
succeeding in completely eliminating or displacing them. Mosquito species 
known to have replaced others include Aedes a lbopic tus  vs. Aedes aegyp t i .  
Snails like Marissa cornuaric c i s  and Thiara grani fera  are good 
competitors against aquatic snails of medical importance such as 
Biomphalaria. Under certain controlled conditions, introduction of new 
competitor 3pccics may bc o uscful mcthod of control. 



5.3. Chemical methods of vector control 

With the discovery of DDT and its analogues in the early forties, 
chemical control of vectors dominated the scene and for about three decades 
almost completely replaced all environmental control measures. Chemical 
control methods involve the use of pesticides and repellents. Pesticides have 
been used as residual insecticides applied to resting sites of vectors, as 
larvicides in breeding places, as fumigants and ULV forms against outdoor 
resting vectors and those in inaccessible small shelters and crevices. 
Repellents, on the other hand, are used as temporary protective measures 
against vectors by non-immune persons passing through infested areas. 

The appearance of vector resistance to pesticides has diminished the 
early spectacular effects on vectors; the first generation of chlorinated 
hydrocarbon insecticides had to be replaced by the more toxic and expensive 
orgono phosphotco which in turn govc way to the carbamatee, pyrethroid~ and 
juvenoids or growth regulators. 

6. INTEGRATED VECTOR CONTROL (IVC) 

6.1. Definitions 

Integrated disease vector control has been defined by the WHO Expert 
Committee as "the utilization of all appropriate technological and management 
techniques to bring about an effective degree of suppression in a 
cost-effective manner". This implies a judicious selection of a number of 
measures that would suit local needs which, under different conditions and 
environments, may not necessarily be the same. Besides the scientific element 
of selecting the most effective method, there are the social elements of its 
acceptability to the community in which it is to be applied. Therefore this 
definition may need to be adjusted accordingly. 

It is important to distinguish in vector control between integrated 
programmes and integrated activities which are parts of a programme. 
Integrated health services in a country means the joining of all health 
programmes/projects into a unified service that caters for all. Vertical 
projects are thuse which have an independent structure and organization 
linked directly, and independently from other health services or projects, to 
a higher seat in the ministry or government. They enjoy a greater degree of 
autonomy and freedom of decision and action than projects which are 
"horizontal" or grouped into the general services. 

Integrated vector control can take place within a vertical programme, a 
combination of programmes or in a completely decentralized peripheral system 
of health services delivery. It is an approach that is gradually replacing 
the single-method approach, which predominated after the appearance of 
chemical pesticides in World War 11. This reversion from the single chemical 
method approach to the integrated approach was necessitated by: 

( a )  the widespread appearance of vector resistance to pesticides; 
( b j  the increased costs of newer pesticides; 
(c) the serious concern about the effect of pesticides on the ecosystem; 
(d) the increasing refusals and opposition by communities to residual 

insecticide spraying; 
(el the refractory behaviour of certain vector species. 
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In designing an integrated vector control programme, the following 
questions should be asked: 

(1) What are the existing vector-borne diseases? 
(2) What are the diseases that need to be controlled? 
(3) llas a full geographical reconnaissance been carried out? 
(4) What are the vectors involved in each disease? 
(5) What are the breeding habits and distribution of each species? 
(6) What is the man/vector density of each species and when does it reach a 

peak period? 
(7) Are all breeding places and adult shelters accessible? 
( 8 )  What is the ratio of breeding places to adult shelters? 
(9) Can all or some of the breeding places be eliminated completely? 
(10) Can the remaining sites be controlled biologically through the use of 

predators and/or bacterial agents? 
(11) Breeding places which cannot be managed, manipulated, altered or 

biologically treated, can they be treated chemically? 
(12) What is the vectors' status of resistance to available pesticides? 
(13) What is the relative cost, per person at risk, of all these methods? 
(14) Wlli~ll mcLllod or combination of methods can the government and/or 

community afford on a recurrent long-time basis? 

The emphasis should always be on examining environmental and biological 
methods first; pesticides should be used only where there are no practicable 
alternatives. 

As fdr ds pvssiblr Lire irnplemantaLion of integrated vector control 
should involve community participation. This process should ultimately lead 
to the integration of many aspects of vector control into the primary health 
care system. 

Control per se refers to the application of the methods of control such 
as chemical, biological or environmental, but integrated control involves in 
addition a consideration of other health problems and their related social, 
economic and politico-cultural implications. 

6.2. Features of integrated vector control (IVC) 

The major features of integrated vector control (IVC) may be summarized 
as follows: 

- it is a broad approach for decision-making and implementation of actions 
based on scientific and socio-economic judgements; 

- it is an ecological overview of vector populations and their suppression 
in an epidemiological homogeneous area in order to develop guidelines 
for methods that can achieve optimum results with available resources; 

- it has the objective of lowering the mean level of man/vector density so 
that peak densities do not exceed a preselected critical level; 

- it takes into consideration the fact that vector and human populations 
are subject to considerable behaviour variations in time and place; 

- it seeks to preserve and enhance the natural factors that regulate 
vector populations; 
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- it relies on the use of multiple methods in a dynamic approach that 
evolves and changes according to the development of new knowledge and 
change in local resources. 

6.3. Components of integrated vector control 

(a) Environmental manap,ement 

1. Basic sanitary measures: garbage and refuse disposal, latrines, and 
piped water. 

2. Water management: ditching, impoundment, tilling, drainage and other 
minor engineering works. 

3. Protective measures: housing design and house site selection, screening, 
use of bed nets, zoo pro phyla xi^, pcrsonol protection, barrier plantation 

(b) Biological control 

1. Predators: fish, mosquitoes, snails. 
2. Pathogens: bacteria, fungi, viruses. 
3. Parasites: nematodes. 
4. Competitors: snails, mosquitoes 

(c) Genetic control 

1. Sterile insect release method. 
2. Translocation systems. 
3. Introduction of refractory strains. 

(d) Chemical control 

1. Residual insecticides. 
2. Larvicides. 
3. Fumigants. 
4. Growth regulators/inhibitors. 
5. Repellerits. 
6. Attractants or deviators. 
7. Use of oils, monolayer lipids 

6.4. Choice of control methods 

The choice of particular methods of control depends on the local problem 
and the ecology of vector(s) responsible for that problcm. The selected 
method may be applicable to a number of disease vectors such as the use of 
larvicide in areas where vectors of several diseases, such as malaria, 
filariases, (including onchocerciasis) and schistosomiasis, may be breeding. 
However, the method may be too expensive and the cooperation of communities 
over an extended period of time may not be secured. In a community-oriented 
approach such a method may not prove efficient. Therefore, the social and 
scientltlc aspects must De taken into ~ u i ~ b i C l r - i d L i u ~ ~  w l i e n  sclectin~ n method 
of routine application and the follok'ing criteria need to be considered: 

(a) the extent of the problem and its importance to the community; 
(b) the desired degree of control; 
(c) the vectors' breeding and resting habits; 
(d) the status of resistance to available insecticides; 
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(e) the available resources in manpower end material: 
(i) the safety of the xethod; 
(P,) the feasibility of achieving the required control over an extended 

period. 

One coulc? arrive at the most convenient nettod through a series of 
questions such as those listed under section 6.1. All that is needed is a 
list of what is available and/or possiole to ODtain. usually c combination of 
two or more methods is selected. However, with multiple vectors and habitats. 
it is pcssible that this may result in selection of incompatitle nethods. 
This should be taken into consideration. 

6.5. Implementation of IVC 

lu.~lementation of II'C requires: 

(a) the combination of selected methods of control i n  a manner acceptable 
within the local health, socioccltural and economic system; 

(b) tb.e desigr. and formulation of ar. integrated strategy; 
(c) determination of the extent, intensity and tiring of ea-h method; 
(d) field implementation and supervision; 
(e) evaluation of results and 
(f) the revision, updatlng snd modification of plans and activities. 

This t o m s  the plan cf action which is normally prepared ar~r~ually Lu  

correspond with budgetary allocations. 

Once a method or methods are selected and agreed cpon their proper 
inplementaticn will depend on who is responsible for the various activities 
and how wcll these acrivities are performed. In a vertical prograrne, there 
are specialized persons for each activity, bu: in ar. integrated p:ograra!e 
specialization giver: way to generalizations and the persons concerned will 
have to be po1yva;int and well-trained. Moreover. if other sectors are 
invclved. multisectc. ;l coordination may be necessary to avoid duplication cf 
effort. F'or this, a higtl-level com,it~ec involvine adcinistrators, planners 
and technicians needs to be formed. Research on i~novative technology that 
could be incorporare3 into the nrograirne should continue and pilot t:ials be 
undertaken. If I V C  is to be applied throueh p~inary health care, ~t would be 
advisable to establish at the rational level ; core g r m p  of vector control 
specialists who wccld act as consultants tc the operational groups ~t 
differenr referral levels. This group would also be responsible for the 
e v a l u a t i v r ~  uf i n r t \ ~ o d s  and the varicus categories of prirnory hcnlth cnrc 

wcrkers. Communities cannot select the appropriate control methodology 
without rhe support of a high-calibre core of specialists. 

In planning an IVC programme, with cornunity participation, through 
primary iealth care, rhe following steps are to be considered: 

7 . 1 .  Basic considerations 

7.l.i. Pr3b?em definition: Hasicc?:y. the ~robler: here is a disease, pest 
or a nuisance problem assessed no! only by health neasures but alsc by local 
socio-cu;tural facrcrs. Therefore, the ~agnitude of the prob:en, is def i r l e d  by 
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its relative effect on the local community and the importance the community 
gives it. It includes the severity of the problem, its geographical 
distribution, the vector species involved, their distribution and the 
population affected by them. 

7.1.2. Object ives:  Long, intermediate or short-term objectives should be 
woll-defined and t h ~  Ipvpl nf rnntrnl at tho end nf ~ a r h  perjnd 9p~rifi~d. 
whether it relates to the disease, vector or pest. The indicator may be 
disease incidence or vector density. 

7.1.3. T a r g e t s :  Targets are short-term objectives that are normally 
expressed in quantifiable terms to enable the monitoring of progress towards 
the final objectives. For example, a five-year objective may be subdivided 
into five annual targets specifying at the end of every year the 
proportionate achievement that will be attained. 

7 . 1 . 4 .  Priori t ies:  When the objectives are numerous, an order of priority 
must be established. This should be sufficiently flexible to allow a shift to 
a lower-rank objective once particular targets have been reached. 

7.1.5. Educational proyramnc:  In order to secure long-term intersectoral 
support and community participation, a public relations and health education 
programme must be established and actively implemented. 

7.2. Development of control strategies and progranune design 

Based on the above considerations, a programme design can be established 
for dctcrmining thc options, or combination of options, that will be used 
under various circumstances and over the period of operation of the 
programme. An appraisal of the local needs and available resources will be 
made and decisions taken accordingly. For example, spraying operations can be 
reduced gradually and eventually withdrawn in areas of low endemicity when 
the alternative measures of an integrated control have been introduced and 
are operating efficiently and effectively. 

7.3. Field tests of the control strategy 

Since integrated vector control has yet to be properly assessed, it 
would be prudent to conduct a field test or a pilot trial in an area of 
reasonable size and with more than one disease vector. For this, a detailed 
geographical reconnaissance must be made including a socioeconomic and 
political analysis of the areas. Breeding sitcs nccd to bc countcd, 
characterized and mapped. The needs for manpower, equipment, supplies and 
facilities should be estimated. Basic studies for community participation 
also need to be made. These should include a stratification of the community 
in respect of age, sex, family size, literacy, social standing, occupation, 
religious and political affiliations; educational institutions, religious 
institutions; welfare organizations; leadership pattern and hierarchy; 
communications channels; debree of awareness of vectors; ethics, taboos and 
local practices; presence or absence of health committees, clubs etc; local 
government representation and all relevant information. 
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7.4. Evaluation and improvement 

Data on programme performance and benefits must be collected 
periodically (under adequate supervision), synthesized, and analysed together 
with the vector and disease monitoring data in order to maintain an ongoing 
evaluation of the IVC effort and to show where changes are needed. It must be 
r e n l j z e d  t h a t  an i n t e ~ r a t e d  procramme i s  a dynamic p r o c e s s  t h a t  prov ides  f o r  
continuous improvement and development. Technical and scientific staff are 
required to carry out research and local trials and to incorporate new 
developments. Therefore, evaluation is an integral part of any programme. It 
is a comparative process of measurements made with reference to the 
objectives of control in comparison with the situation before control. 
Evaluation may be operational, entomological/malacological or epidemiological 
in relation to d i c c a c c .  I t  io also conccrncd w i t h  the s o c i a l  and 
environmental impacts which control measures produce as well as the cost 
effectiveness and cost benefit of the programme and its various components. 

Implicit in the process of evaluation is the formulation of a clear set 
of objectives for a programme. 

There will e x i s t  a hierarcliy uf u b j e c t i v e s  by wl~iclt Ll~e success of the 
programme will be judged. It is recognized that many control programmes are 
inadequately evaluated. This sometimes results from an imperfect definition 
of the original obiectives. However. evaluation has often been inadequate 
because of the lack of trained specialists, in particular of entomologists 
and malacologists. 

It is considered important that governments be made aware of the wasted 
expenditure which could result from inadequate evaluation and specialist 
supervision. This is often a primary reason for the excessive use of 
pesticides and hence increased costs. 

8 .  COMMUNITY PARTICIPATION 

That communities can and should play an important role in vector control 
has been recognized for a long time and certainly predates the development of 
the primary health care concept in its current form. The renewed emphasis on 
rnmmunity partiripatinn within primary health r a r e  sterns i n  p a r t  from a drive 
to mobilize the enormous resource for change that the community represents, 
and in part from a recognition by many governments that the traditional 
reliance on pesticides has not been as successful as hoped in bringing about 
a fundamental and enduring change in the status of vector-borne disease. 

8.1. Prerequisites for community participation 

The difficulties in securing community participation are not 
inconsiderable, and in order to overcome them a number of prerequisites must 
be met. Important among these are the following: 

1. Realization by the comunity that there is a problem that exerts a 
significant and felt impact on its own health and well-being. 

2. A certain level of education to enable the conmunity to see the 
relationship between the vector and the problem of disease it causes. 
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3. Presence of a built-in reward or compensation, material or otherwise, in 
the activity performed. 

4. Involvement of local social, religious, political or administrative 
leaders in decision-making, planning and, if possible, execution of control 
activities so that they may serve as examples to other members of the 
community. Such leaders should be appointed as members of the local prinrar-y 
health committee. 

5. Compensating volunt-eers and active community members who participate in 
control activities with distinguishing social status and symbols, such as a 
special badge or pin, and the right to attend and participate in control 
planning sessions and activities. 

6. Activities that are entrusted to the community must be commensurate with 
the community's level of education and/or comprehension and capabilities. 

8.2. Current vector control activities involving cormunity participation in 
EMR countries 

Strong efforts are being exerted in the Eastern Mediterranean Region to 
involve communities in disease vector control. Encouraging results have been 
obtained in Djibouti, Oman, Somalia and Sudan. 

In Djibouti, communities are sensitized and motivated through health 
education and national campaigns to cooperate in source reduction of vector 
breeding places and in the rearing and distribution of larvivorous fish. 
Village health committees of religious, administrative, social and 
educational leaders are formed and assume responsibility for health and 
hygiene in thcir respective areas, includine recruitment. of voluntary and 
paid labour. 

In Oman, communities at village level are involved in drainage and 
source reduction of breeding places as well as in the distribution of 
larvivorous fish. This has been initiated through tribal chiefs and village 
heads. 

In Somalia, communities were motivated by a pilot project demonstration 
of vector control with indigenous species of larvivorous fish, which helped 
to interrupt malaria transmission, almost totally eliminated mosquitoes, 
cleared water reservoirs of scum and bacterial formation and provided an 
additional source of protein. All villages cooperated very actively in 
transporting, distributing, and maintaining fish colonies in their water 
tanks and reservoirs, locally called "barkets". 

In the Blue Nile Health Project (BNHP), in Sudan, the largest integrated 
disease control project in the Region, community participation has been 
invoked through setting up village health committees composed of social and 
religious leaders. These committees enlist volunteers to be trained by the 
staff of the BNHP in the application of residual insecticides and 
mollusc~cldes, In the chemotherapy of ioa1ar.i.j d~lr l   chist to so mi as is and in thc 
treatment of diarrhoea1 diseases. The volunteers then take over these 
responsibilities in their respective villages. 

In all the above communities, there was one conunon denominator, namely 
motivation through education and personal remuneration in one form or another. 



8.3. The future of community participation in the EMR 

Despite these encouraging results there is clearly much scope for 
further expansion of community participation in control of the major vectors 
of the Region. Examples of how communities might participate in the control 
of these vectors are given below: 

8.3.1. Control of malaria vectors and other mosquitoes 

Communities could participate through village or district health 
committees in: 

(a) Providing manual labour on a voluntary or paid basis in environmental 
management, distributing larvivorous fish, application of larvicides and 
residual spraying. 

(b) Siting and resettlement of houses away from breeding places. This may be 
of particular importance in major water development projects. 

(c) Conveying health education material to all members of the community. 
(d) Enacting local rules and regulations to prevent vector problems. 
(e) Informing responsible health workers of newly formed breeding places, 

breakdown in control operations etc. 
(f) Taking precautionary measures to avoid contact with the vector, e.g. 

sleeping under mosquito nets (normal or impregnated with insertirid~), 

covering exposed parts of the body so as to prevent mosquito bites 
during the night, the use of repellents etc. 

(g) Encouraging collaboration between different departments for water 
management, esperially those which deal with vertnr control such as 

those of ministries of health, agriculture, irrigation, power and 
electricity, defence, municipalities, etc. 

8 .  ? - 2 .  rnntrol of snail Intermediate hosts of schistosomiasis 

Communities could participate by using a similar approach to that 
adopted in the control of malaria vectors. Both phytophagous and 
malacophaenus fish could be distributed by volunteers. In addition, schools 
and religious institutions could incorporate into their teaching/educational 
programmes material on the dangers of contact with water, and in particular 
urination and defaecation into water systems. 

8.3.3. Control of leishmaniasis vectors 

In leishmaniasis vector control, communities could participate in 
maintaining a garbage and dump-free area noor thcir houscs and thereby 
deprive animal reservoirs of shelters in the vicinity of houses, especially 
rodent burrows where sandflies may breed. Animal sheds and stables could be 
separated from houses. Moreover, as sandflies in general are still 
su~ceptiblc to DDT, coloctcd mcmbcrs of communitic3 may be taught how to 
spray resting and breeding sites of sandflies with DDT wettable powders. This 
approach would be particularly applicable during epidemic outbreaks of 
leishmaniasis. 

8.3.4. Control of rodents 

Communities can participate in rodent control by physical destruction of 
rodents, elimination of their shelters and burrows, trapping, distriLuLio~l uT 
baits, rat-proofing of houses, proper disposal of garbage and rubbish. 
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Mosquitoes, flies and cockroaches are the insects that cause maximum 
concern and complaint from communities in the EMR. Here communities may be of 
help in maintaining general cleanliness of their immediate environments by 
ensuring the regular removal of garbage and elimination of water 
accumulations. Health education plays a crucial role in this process. 
Legislation can be important in supporting arrd sLrrrlgtlrerring these 
activities. Facing the unlimited and exhaustive list of insecticide 
formulations that are marketed for household use against these pests, 
communities should be taught how to use these pesticides in the most 
cost-effective and safe way. 

8.4. Specific activities that could be carried out by communities in EMR 
countries 

8 -4.1. Against mosquito vectors 

Modification of irrigation practices 
Breeding and distribution of predator fish species. 
Spraying of residual insecticides. 
Application of larvicides. 
Use of impregnated bed nets and personal clothing. 
Zooprophylaxis and strategic siting of cattle shelters. 
Elimination of broedinp, sites. 
Prevention of formation of new breeding sites. 
Mosquito screening of houses and cesspit ventilation pipes. 
Clearing of vegetation from irrigation canals and large water 
bodies. 
Land reclamation. 
Reporting newly-formed breeding places. 

8.4.2. Against sandflies/vectors of leishmaniasis 

Residual spraying 
Destruction of and/or filling rodent burrows. 
Sanitation and disposal of garbage. 
Cementing and cleaning animal shelters. 
Sheltering animals away from human dwellines. 
Use of impregnated bed nets and personal clothing. 
Collecting and dispatching flies for investigations. 
Trapping of flies. 

8.4.3. Against snail intermediate hosts 

1. Hcolth education on the avoidance of contact with contaminated 
waters, and prevention of water contamination through 
urination/defaecation (education particularly targeted at 
schoolchildren). 

2. Provision of a protected source of water and latrines. 
3. Clearing of vegetation from breeding sources. 
4. Breeding and distribution of predator fish, snails, or ducks. 
5. Assessing snail densities. 
6. Elimination of breeding sites. 
7. Use of molluscicides. 
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0 . 4 . 4 .  AyainsK rsetse flles/vectors of sleeping sickness 

1. Use of impregnated traps 
2. Selection of village/houso sitings. 
3. Clearing of vegetation/deforestation 

8 . 4 . 5 .  Against Cyclops - intermediate host of dracunculiasis 

1. Filtering unprotected water through a fine cloth. 
2. Treating water sources with Temephos, i.e. 1 mg/L 
3. Avoiding water contart 
4. Conversion of stepwells into draw wells to prevent infection 

8.4.6. Against houseflies 

1. Proper garbage collection and disposal 
2. Correct cornposting of animal excreta. 
3. Proper fertilizatinn p r a c t i c e c  
4. Use of baits, traps and fly paper 
5. Spraying with pesticides 
6. swatting and crushing. 

8 -4.7. Agaf ns t rodents 

I. Rat-proofing nf houses, storec, animal shelters a~ld c e s s  pits. 
2. Use of baits and traps. 
3. Proper garbage collection and disposal. 
4 .  Elimination of water and sewage leakages. 

9. THE ROLE OF PRIMARY HEALTH CAKE IN INTEGRATED VECTOR CONTROL 

9.1. Principles and goals 

The guiding moral principle of primary health care is concern for the 
equitable, just and effective distribution of resources for health. It 
recognizes that previous strategies for health did not take into account the 
social factors involved and were often based upon costly and inappropriate 
services. T t  places a particular cmphaoia on the concep l  ur cor~miunity 
involvement and on individual and community responsibility for health. It is 
also concerned to resolve the problems resulting from the complex interaction 
between health and other aspects of social development and advancement. such 
as agriculture, housing, sanitation and water supply. The solution to these 
problems is seen to lie in the development of efficient mechanisms for 
intersectoral collaboration, so that health becomes fully integrated within 
thc ovcroll dcvclopment p r o c e s s .  

Other features of the primary health care approach include a shift in 
emphasis from curative to preventive medicine, a recognition of the 
importance of health education and the adoption of a generalized control 
strategy involving all diseases rather than concentrating efforts on a single 
disease. 

Each of these principles and goals has a direct relevance for vector 
control, and the changes in the health system, which the primary health care 
concept implies, offer hope of the resolution of many of the problems that 
have beset vector control in the past. 
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9.2. Advantages of integration of vector control into the PHC system 

Apart from the moral imperatives for change, there are profound 
practical advantages to the integration of vector control into the primary 
health care system. These advantages stem particularly from the emphasis in 
primary health care on community participation and intersectoral 
collaboration. 

Community participation provides a means of mobilizing the enormous 
resource for vector control which the community represents. By their 
involvement, and through the process of health education, the community can 
bring about lasting changes in the environment or human behaviour which can 
drastically reduce vector breeding or man-vector contact. Because community 
responsibility for health is a central principle in the primary health care 
approach, as a health system, it is structurally oriented towards maximizing 
the incentives and opportunities for community participation. Similarly, 
intersectoral collaboration receives special attention under the primary 
health care approach, with an emphasis on developing appropriate mechanisms 
to secure collaboration at all levels. Primary health care thus optimizes the 
opportunities for coordinating development activities in such a way as to 
minimize their possible rontrihution to vnrt-or breeding and reduce existing 
vector problems. 

9.3. Status of integration of vector control into the primary health care 
system 

The development of primary health care services is being actively 
pursued throuehout the Heejnn,  and \rectnr r o n t r o l  has heen integrated into 
the general health services of most countries. The already established, 
well-structured malaria eradication/control vertical projects have either 
been integrated into another existing health care system or developed to 
incorporate activities against other vector-borne diseases. As a result, 
there has been a decentralization of authority from one central 
administration to a decentralized peripheral system of health delivery based 
on regions, districts. and/or other administrative units The central officps 
have retained the technical authority and supervision in their respective 
specialities. This represents a partial but by no means complete adoption of 
the principles of primary health care in vector control programmes. 

The present status in the countries of the Eastern Mediterranean Region 
may be summed up as follows: 

A Countries with central or headquarters offices, technically responsible 
for malaria control only: 
Egypt, Islamic Republic of Iran, Iraq, Oman, Pakistan, Saudi Arabia, 
Somalia, Sudan, United Arab Emirates, Yemen. 

B Countries with central offices responsible for malaria and 
schistosomiasis: 
Democratic Yemen. 

C Countries with central offices responsible for malaria, schistosomiasis, 
and leishmaniasis control: 
Jordan. 

D Countries with central offices responsible for malaria, other disease 
vectors, insects and rodent control: 
Bahrain, Cyprus, Djibouti, Kuwait, Lebanon, Libyan Arab Jamahiriya, 
Qatar and Tunisia. 
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E Countries with central offices responsible for malaria and other 
parasitic diseases: 
Afghanistan, Syrian Arab Republic. 

F Countries with central offices responsible for disease vectors other 
than malaria: 
Egypt, Iraq, Oman, Sudan, United Arab Emirates. 

10. INTERSECTORAL COLLABORATION FOR INTEGRATED VECTOR CONTROL 

10.1. The relevance of intersectoral collaboration 

Intersectoral collaboration is a process by which all the activities of 
societies, and particularly those associated with social and economic 
development, can be considered, so as to prevent or reverse any unfavourable 
consequences for health. It is essentially a process for avoiding common 
problems and needs to operate at all levels of society, from the village 
development committee to tile liiillisL~ies. While intersectoral collaborntion io 
important in the prevention of a wide range of health problems, it has a 
particular relevance for vector-borne diseases. One major, though not the 
sole, reason for this is that so many developments in housing, road and 
railway construction, energy production, factories, farming and irrigation. 
can lead to an increase in the amount of free water, hence of breeding sites 
for some of the major disease vectors. 

It was because of the difficulties which result from a lack of 
cooperation between health-related agencies, that intersectoral collaboration 
was identified as a major component in the Health for A11 strategy by the 
Thirty-Fourth Wnrld Healt~h Assembly in 1978. It is an essential component of 
primary health care but, in fact, is a concept which has long been recognized 
by many of those involved in vector control. What is essentially new in the 
primary health care concept is that the mechanisms for securing intersectoral 
cooperation are being identified and widely established. Thus, those 
concerned with vector control activities now have a well-defined path which 
they can follow, in order to secure the degree of cooperation and 
collaboration which has been so elusive in the past. Of particular importance 
is that, by setting up mechanisms for coiiuiiunity participation, one also 
establishes ways of securing collaboration at the local level, where many of 
the decisions responsible for combatting man-made, vector-borne disease may 
be made. 

10.2. Specific needs for intersectoral collaboration in integrated vector 
control 

10.2.1. Identification of risks 

An essential component in intersectoral collaboration is that of 
identifying thc poe~ible or probable risks ~ccnriated w i t h  particular 
activities. This process requires the services of a vector controller with 
considerable experience and a good local knowledge of previous problems. The 
involvement of knowledgeable members of the local community in the discussion 
would clearly be iiiiportarli. 
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Some of the areas of activities where a risk of vector-borne disease 
might be identified are: 

(a) Irrigation schemes 

Major impoundments, night storage dams and canals increase risks of 
mosquito and snail breeding. 

( b )  Uncontrolled or poorly planned urban development 

Domestic wastewater and sewage - increased breeding of mosquitoes 
Refuse accumulation houseflies, rodents and possibly 

sandf lies 
Poor quality housing - increased vector accessibility 

and harbourage of rodents 
Location of housing relative - man vector contact 
to water bodies 

(c) Construction of buildings, roads and railways 

Land excavation in 
construct ion 

Design faults 

- accumulation of groundwater hence 
breeding of mosquitoes 

- banking uf road or railway 
interfering with drainage patterns 

- increased mosquito breeding. 

(d) Agriculture 

Location of water bodies; - mosquito and snail breeding. 
well construction 

Crop choice, e.g. rice, sugar - wet crops promote mosquitoes 
cane and snail breeding. 

Cattle and other animal sheds - breeding of houseflies: probably 
sandflies and attraction of more 
rr~usqui toes. 

Pesticide usage - aerial spraying and run-off 
producin~ insecticide resistance 
in disease vectors. 

Aggregation of labour 

(e) New scttlcments 

Location 

- .similar problems to those 
associated w i L 1 1  uncontrolled 
urban development. 

- risks of contact with zoonotic 
disease cycles and their vectors 

- relative to water bodies: 
mosquitos and schistosomiasis 

- (see above) 
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Population inmigration - human host susceptibility, 
introduction of new cultural 
practices. 

This is in no sense a complete list of risk-associated activities but 
should serve to indicate the opportunities for intersectoral collaboration to 
reduce risk. 

10.3. Identifying agencies and groups to be involved in intersectoral 
colloborotion 

A large number of organizations, institutions, ministries and community 
committees may be involved at some level in intersectoral collaboration. An 
exhaustive list is not feasible but tlir Cullowinb examples should serve to 
indicate particular collaborations of value. 

Ministry of Health 
Ministry of Public Works 
Ministry of Education 
universities, schools 
of puh1.i r health etc. 

Ministry of Planning 
Ministry of Agriculture 
a r ~ d  a g ~  iculLural 
development agencies 
Ministry of Power 
Water developments 

Municipalities 

Political bodies 

Community and block 
committees 
Corc group vector 
biologists and vector 
controllers. 

planning of vector control operations, training 
roads 
health education and training 

training, research components of control 
programmes; evaluation 
coordinated planning of development 

irrigation; crop choice; pesticides 
hydroelectric schemes 
relationship between water supply and 
wastewater disposal 
water supply, sanitation and wastewater 
disposal; refuse collection; land drainage 
awareness of problems; mobilization of 
population 
ideal vehicles for local-level collaboration 

all technical input. 

10.4. securing intersectoral ~ullatuaaiion 

Having identified the risks as well as the agencies that need to be 
involved in intersectoral collaboration, the next requirement is to identify 
the mechanisms by which intersectoral collaboration might be secured. 

It is possible to identify two types of board or committee which can 
play an jmport-ant role in intersectoral collaboration. The first category 
concerns existing committees which are responsible for particular aspects of 

- development, e.g. agriculture, water, irrigation, new towns etc. and which 

need an input from a specialist in vectors and vector control in order to 
- miriiiiiisr adverse effects on health. Thc second category concerns c n m m i t t ~ ~ s ,  

boards or other consultative bodies specially set up by those responsible for 
- 
- the control of vector-borne diseases. Thus a vector control programme might 
- conduct a continuous review of its operations, perhaps on an annual basis, 
- involving representatives trom other health bodies, educatiori, irrigaliuir a ~ l d  



agriculture departments, relevant public utilities authorities, the armed 
forces, research institutions and universities. Similar reviews may be 
organized at other levels, e.g. village and city block, district and regional 
levels. 

It has already been established that intersectoral collaboration is 
required at all levels. At the level of the community, whether urban or 
rural, block or village, committees provide an ideal forum in which local 
health-related activities can be discussed and any remedial action 
identified. Rural development committees at cormunity, district, ~egional and 
national level have a particularly valuable role to pley. 

Other reviews of intersectoral collaboration have concluded that 
intersectoral collaboration at local or district levels is often the easiest 
to secure and that it is the establishment of effective intersectoral 
coordination at the central level which is hardest to establish and 
maintain. The acceptance by a ministry of health of the appropriateness of 
the primary health care approach, and hence the integration of primary health 
care into the general government development policy, must be accompanied by 
emphasis on the role of all government ministries and agencies in the health 
process. Only in this way will a truly integrated approach to vector control 
become possible. 

11. TRAINING AND RESEARCtI 

11.1. Training 

The change from traditional methods of vector control to an integrated 
aporoach ~eauires the development of programmes for the training of the new 
health workers who will be needed and for the retraining and re-orientation 
of existing staff. 

Most of the training requirements are task-oriented and there will bo 
little need for a broader form of education, other than that necessary for 
the development of problem-solving expertise. The only exception to this 
concerns the core professional group at central or national level who will be 
responsible for the planning, implementation and evaluation of integrated 
vector control programmes. In this case there is a clear need for vector 
biologists who have received not only high-level training in the traditional 
disciplines of vector biology and control, but also have had practical 
experience of the operational aspects of control and some training in 
management, social sciences and communication skills. The training of this 
group, while of crucial importance, affects relatively few people within the 
Hember States of thc Rcgion. Conscqucntly it rcccivcc lccc cmphasie here than 
the training of district and community-level primary health care workers who, 
together with the community, have the major responsibility in ensuring that 
integrated control works. 

11.1.1. Orientation towards vector control as part of primary heal th  care 

Since most vector control programmes have been organized on a vertical, 
disease-oriented basis, one of the first training tasks is to orient workers 
at all levels to the concept cf vector control as an integrated part of 
primary health care. This applies equally to decision-makers at the central 
level and community health workers in the field. 
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Success in the orientation of health workers to the concept of primary - 

health care community participation will depend to a considerable extent 
on the care and conviction with which the concepts are presented. It Will Dl 
necessary to explain, with examples of individual cases, how primary health 
care and community participation strengthen vector control activities in the 

- 

community and offer solutions to prohlems which traditional approaclrrs have 
failed to resolve. If, instead, it is presented as a new dogma and supported 
simply by definitions and references to conference declarations, then it will 
fail to convince the health professionals and technical officers whose 
cooperation is essentidl to the success of the integrated approach to vector 
control. Uhile district- and community-level workers may be motivated by 
their greater involvement in planning and decision-making processes, health 
professionals and technical personnel may fee1 that their pcrsonal status is 
threatened by the change to a primary health care approach. The successful 
orientation of these groups will require great skill and tact, and a 

willingness to explain how, within primary health care, technically and 
professionally skilled groups still have an important role to play in 
integrated vector control. 

1 1 . 1 . 2 .  General t r a i n i n g  needs  

One of the first requirements is to ensure that health workers 
understand their individual roles, as well as those of other workers and the 
community, in an integrated vector control programme. It will be necessary to 
explain the kinds of activity that occur at each level within such 
programmes. Training programmes must be oriented towards community 
participation and the integration of functions within control operations. 

While some aspects of technical training will require structured 
teaching proRrammes based on traditional didactic methods. it is generally 
recognized t.hat seminars and workshops are more effective in developing 
problem-solving expertise; they also help emphasize the team concept and are 
more effective in developing understanding of principles and the retention of 
essential facts. 

1 1 . 1 . 3 .  S p e c i f i c  t r a i n i n g  requ i rement s  

11.1.3.1. Community health workers 

Multipurpose community health workers will have several responsibilities 
of which vector control almost certainly will not form a major part. Their 
responsibilities will cover such aspects as nutrition and maternal and child 
health, diagnosis and treatment and general preventive medicine. In-service 
training in integrated vector control will require skilful planning in view 
of the broad range of tasks that these workers may be expected to perform. To 
be effective, this training should be practically oriented and focus on a 
minimum of facts and skills. It must concentrate on important local problems 
and ohould cmphasizc thc lccy elements in integrated control, particularly 
health education and the crucial role of community involvement, together with 
the use of simple control techniques such as environmental sanitation or 
personal protection. 
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11.1.3.2. Technical operatives 

Wherever technically complex aspects of vector control are involved, 
there will be a need for a specialized group of workers for whom vector . control may constitute a major part, if not the whole, of their work. 
Wherever possible, such operatives should be drawn from the communities in 
which they work and their train in^ should emphasize their need to cooperate 
closely with other representative committees. 

Initially, many of the technical operatives will have come from 
traditional vertical, disease-oricntcd control programmes and they will 
require reorientation in the principles of integrated control and training in 
new skills. Training will have to emphasize the functional integration of 
control activities, so that the operatives may be trained in a variety of 
tasks Which are not restricted to a slngle disease vector. Diminished 
emphasis on pesticide usage will free staff to be trained in aspects of 
erivironmental management or surveillance and evaluation. 

11.1.3.3. Vector biologists as core group personnel 

Centrally based vector biologists will be responsible for the technical 
aspects of planning, implementation and evaluation of intcgratcd vector 
control. Apart from their training in the basic disciplines of vector biology 
and control, in operational aspects and evaluation, these workers will 
require specific training in the skills related to the planning and detailed 
implementation of vector control programmes. lhls wlll entall some level of 
training in managerial skills and sociology. 

It is of particular importance that all core group personnel be trained 
in the importance of community involvement and the way in which this impinges 
on every stage, from planning through to execution and evaluation of control. 

11.2. Research 

Applied field research should form an important component in integrated 
vector control and is an area that has been neglected in many traditionally 
urganizad cuulr-ul pr-ugrariuues . There is need for properly evaluated field 
trials of the various methods of integrated control, in order to identify the 
specific combinations which are best suited to local conditions. Such trials 
should take into account social and behavioural factors in the community, as 
well as the ecological and climatic factors which have been traditionally 
seen as being of importance. 

In order to ensure the full mobilization of community resources, field 
research is required into the motivational, educational and organizational 
aspects of community-based activities. This is particularly important with 
respect to such cost-effective techniques as simple environmental management 
or sanitation where the technical aspects of the community's role are 
straightforward but the motivational aspects are complex. Research would help 
identify the key factors determining community involvement at local level. 

To further maximize the role of the community, field research is 
required into simple and safe methods which can be used at community level 
without the need for extended technical training and which have a high level 
of community acceptability. Ideally, such methods should require a minimal 
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effort on the part of the comunity in order to minimize interference in 
socially or economically important activities. An appropriate example would 
be the use of insecticide-impregnated bed-nets, which have been demonstrated 
to have a high level of effectiveness and community acceptability. Such nets 
can be made and impregnated in the community with minimal training and at 
negligible cost. Field trials are required on the applicability of such 
techniques in the Region. While the development of ncw tools is nuL d 

function of integrated vector control programmes, the field-testing of new 
methods forms an important component in the technical advancement of 
integrated control. The field-testing of new insecticide formulations or or' 
newly develuyed biocontrol agents are specific examples of developments that 
may help overcome operational difficulties. While initial field-testing will 
take place outside specific control programmes, such testing rarely takes 
into account important social campon~nts  that may affect thc acceptability uf 
a method. Field-testing within a properly organized, functionally integrated, 
control programme would be an essential prelude to the more widespread 
adoption of any new method. 

Field research is also of fundamental importance in the development of 
new methods of evaluation, and an operational control programme provides the 
crucial test of the feasibility of a technique. There is o particular need 
for field research into simple biological indices of value in the evaluation 

_ of integrated control. This would allow the devolution of some aspects of 
evaluation to the peripheral level where it could serve not merely as an 
indcx of control success but also as a motlvatlonal aid for community workers 
involved in control. 

12. COST IMPLICATIONS AND EFFECTIVENESS IN INTEGRATED VECTOR CONTROL 

The financial implications of the shift from a vertical (mainly 
government-supported) programme to an integrated programme where the 
community assumes major responsibility, are quite varied and very difficult 
to assess. In principle, it is expected that there will be an overall 
reduction in costs, but certain costs will r ~ m a i n ,  such as t h o s e  o f  drugs ,  
supplies and equipment for environmental management, labour, salaries of 
specialized control staff, training and research, health education etc. 
Accurate determination of the benefits and costs of health programnes is very 
difficult, since it i ~ l v u l v a s  ineasurement of indifect e t t e c t s  such as social 
changes and, at times, a heavy initial expenditure to launch a particular 
attack measure. 

; ;. : . Y S -  and their analysis 

Programme expenditure may be classified under headings such as 
(a) personnel; (b) supplies and equipment; (c) transportation; ( d )  main- 
tenance, etc. and each of these headings may be subdivided into components 
such as (i) wages and salaries; (ii) labour; (iii) insecticides; 
(iv) vehicles; (v) local currency: Cvi) F n r ~ i g n  currency etc. 

When planning a programme, estimates should be made of requirements 
under each heading and subheading, unit costs determined and total costs 
calculated. 
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Costs may be divided into direct and indirect costs and, once the 
expenditures and costs have been properly recorded and classified, analysis 
may be attempted. 

12.2. Analysis of cost effectiveness and cost benefit 

Cost-effecLiveness analysis is concerned with a number of possible 
methods of control in the least costly way to achieve a programme objective. 

Cost-benefit analysis is concerned with a c.omparison of the benefits of 
a programme with the actual costs. 

Cost-effectiveness analysis should be an integral part of the planning 
and evaluatiori of any integrated vector cu~ltr-ul ucLiviLy. Its p u r p u s e  cdll Ire 
expressed in a slightly different form from that given above, i.e. as the 
question: "Given a fixed programme budget, which control method will approach 
closest to (or maximize) the programme objective?" 

Cost-benefit analysis is much more difficult to apply to human health 
problems, although it is used routinely in agriculture and in financial 
analysis of domestic and livestock health progranmtes . I r l  I ~ u ~ o a ~ i  disease 
control it involves placing a value on health effects; the computation of 
such costs, both notional and real, is in itself a major branch of study. 
Nevertheless, it is seen that the inclusion of some element which allows for 
health benefits to be given a value, in financial terms, would permit these 
benefits to be subtracted from the cost of intervention and thereby reduce 
the net cost. Further consideration of cost-effectiveness analysis is given 
in relation to programme evaluation in section 13.3 

13. PROGRAMME EVALUATION AND MODIFICATIONS 

Programme evaluation is an essential but often neglected aspect of 
vector control programmes. The three main components in evaluation are: 
operational, entomological and financial. In addition to these main elements, 
evaluation should include some form of environmental. impact assessment, of 
particular importance where pesticides are in use. Where major national 
programmes are involved, some form of regular external assessment is a highly 
desirable feature. 

13.1. Operational evaluation 

Operational evaluation is concerned with such elements of the programme 
as the degree of coverage achieved, the efficiency of operations, utilization 
nf manpower, equipment reliability and suitability, storage and distribution 
of materials, staff transport, training programmes, health education and 
community cooperation and participation. As with the other elements in the 
evaluation process, the objective is to identify weaknesses and areas for 
Improvement and to modify actions accordingly. 

In the past, operational evaluation has taken into account many of the 
above factors, hut the community relations and general social aspects have 
been dealt with only on an ad hoc basis, if at all. Under the primary health 
care approach, operational evaluation should be adapted to ensure that 
cornunity opinions and problems are properly evaluated. 
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Some aspects of operational evaluation may be left to the community, 
particularly those relating to effectiveness of health education and 
community participation. Community-based evaluation of coverage may well be 
feasible, for example of residual house spraying. 

13.2. Entomological Evaluation 

Within an integrated disease control programme, entomological evaluation 
will be but one aspect of the overall epidemiological evaluation. Never- 
theless, entomological evaluation is of central importance and a direct 
indication of the success or failure of control. Although other indicators, 
related to infection or host morbidity, are more important in terms of 
evaluating the overall health impact of control, entomological evaluation 
will provide the main means by which the Control programme can be modified 
and adjusted. It is of crucial importance where the disease agent produces a 
chronic infection in man and/or is subject to relapse. In such cases simple 
host infection e v a l i l a t i n n  indices such as prevalence will be of little value 
while incidence may be difficult to measure because of the difficulty of 
distinguishing new infections. Ideally, entomological evaluation should 
concern itself with measuring the risk of infection which the vector 
population represents. In malaria control, risk of infection has been 
measured with some precision, using the expression: 

agx - log p 
e 

where h = 
m = 

risk of infection 
vector density in relation to man (represented by the 
man-biting r a t e )  
dai? y survival of vector 
average feeding frequency of vector on man 
level of parasitaemia 
level of gametocytaemia ( a  fraction of x)  
proportion of infective mosquitoes 
duration of extrinsic (sporogonic) cycle 

In principle, once values for the parameters have been obtained, it 
should be relatively straightforward to determine maximum values for the 
r.:.ari-biting rate if the required level of risk of infection is not to be 
exceeded. 

In practice, measurement of some of these parameters will prove 
difficult, and impossible  wher -e  yr-elirnii~ary data are i n s u f f i c i e n t  . Normally 
measurement of the parameters and calculation of the risk of infection would 
be the responsibility of the core group specialists. 

Recent studies indicate that in some malarious areas, the density of the 
vector with respect to man is the most sensitive indicator of differences in 
Levels of malaria infections between communities. It is therefore possible to 
set maximum values on man-biting density and use this as an indicator in the 
control programme. 



EM/VDC/49-E 
page 29 

Determination of man-biting density is a standardized procedure for many 
vector-borne diseases, but it is a process which requires a high level of 
supervision of the staff involved. One of the areas where research is 
required is in the development of simple sampling techniques which might be 
used to determine vector density with respect to man. 

With a method of sampling that was technically simple, easy to operate 
and reliable, it would be possible to involve individuals in the community, 
rather than specialist staff, in the initial process of evaluation. Where 
community participation formed an important component in control operations. 
then evaluation at the local level could serve in reinforcing community 
involvement. 

13.3. Financial evaluation 

The financial resources of the poorer countries of the Region place 
severe limitations on what can be attempted in vector control. The switch to 
integrated control within primary health care is, in part, an attempt to 
provide value for money in vector control and to develop methods which do not 
involve a perpetual, high, recurrent cost. It follows that financial 
evaluation forms an essential part of programme evaluation. 

The financial evaluation of an integrated vector control programme can 
involve two different approaches, cost-effectiveness analysis and cost- 
benefit ar~alysis. The use of these methods has been discussed in section 12.2. 

The use of cost-effectiveness analysis requires the definition of a 
programme target against which relative effectiveness can be measured. While 
vector population targets are easiest to use in assessing the progress of 
control there are various objections to using them in cost-effectiveness 
analysis. Without analysing these objections critically, an epidemioloaical 
target, measured on people, may seem more important since the real goal of 
vector control is the reduction of human disease. If an entomological 
programme target is to be used, then ideally it should be the risk of 
infection since this is the only aspect. of entomological evaluation which has 
a direct bearing on the infection load in man. 

In planning new programmes a degree of expertise in cost-effectiveness 
analysis will be required and may take some time to develop at local level. 

13.4. Miscellaneous elements in programme evaluation 

13.4 -1. Environmental impact assessment 

Any integrated vector control programme requires some assessment to be 
made of the environmental impact of control measures. This need is seen most 
clearly where pesticides are used. Thus, where molluscicides are to be used 
over an extended period, their drastic effects on other aquatic life need to 
be considered and measured in an appropriate way. In onchocerciasis control, 
where insecticides are applied to large stretches of rivers, environmental 
impact assessment is essential. Obviously, and by definition, environmental 
methods of control will have an effect on the environment. The quality of the 
effect may te a crucial factor. Thus, where larvivorous fish and drainage are 
equal options for a body of water, it may be better in terms of environmental 
effects, species density etc. to use the fish rather than drain the pond. 
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13.4.2. Toxicological effects of p e s t i c i d e s  

The degree of exposure of spraymen to insecticides in existing control 
programmes is often very considerable and poisoning is not uncommon. The 
devolution of some responsibilities for insecticide application to the 
peripheral level may bring with it increased risks of poisoning. The correct 
approach to this is full and continuing education ac to  rick^ and how to 
avoid them, proper supervision and provision of protective garments, and the 
facilities for washing or laundering them. However, even with these 
safeguards there will be a need for continuous assessment of insecticide 
exposure, both directly by careful observation and indirectly by serum 
cholinesterase determination. 

14. PREPARATION OF COUNTRY PROTOCOLS FOR INTEGRATED VECTOR CONTROL 

It was one of the main objectives of this Workshop to establish 
guidelines for participants to work in groups and to produce individual draft 
protocols for every country participating. 

After the presentation and discussiur~ uf all subjec t s  reldted Lo 
integrated vector control, outlines for the preparation of a general country 
protocol were prepared, distributed to a11 participants and explained. The 
participants wpre +hen d i v i d e d  int.0 groups of two to prepare jointly 
protocols for their respective countries. A country example was taken and a 
protocol prepared for it in a panel session to facilitate this task. Fourteen 
draft protocols representing all participating countries were thus prepared, 
modified and finalized. Each participant took a draft copy with him to be 
able to prepare a plan of action and initiate a trial in his country if the 
protocol is acceptable to his superiors and resources made available to him. 
The protocol for Islamic Republic o f  Iran is attarhed as a q a m p l ~  (Annex T V ) .  

15. RECOMMENDATIONS 

As the Workshop progressed, recommendations were proposed by individuals 
and groups and a full list was printed and distributed to all participants 
for consideration. On the closing datc, all rccommcndations w a r e  reviewed in 
a panel session and the following were agreed: 

1. Policies for vector control should be developed as an integral part of 
the overall national policy to implement the primary health care 
approach to all health problems. 

2. All countries are recommended to carry out a proper technical evaluation 
of their cur-r-s~~t v e c t u r -  cvuLrul yrugrammes, seeking, where necessary, 
external technical advice. It is also recommended that before new vector 
control activities are introduced, a full technical assessment be 
carried out. especially with respect to the use of pesticides. 

3. As some vector control programmes are still organized on a vertical 
basis, it is recommended that the process of functional integration at 
the primary health care level should be speeded up in order to achieve 
more effective and efficient control. 

4. Recognizing the dearth of information on integrated vector control 
programmes and experience in this field, it was considered helpful to 
produce individual protocols for each participatin~ country, 
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incorporating all principles of integrated vector control. These 
~rotocols will serve as guidelines for the drafting of plans of action 

before implementation. 
This being a joint effort of the Workshop, it is recommended that 
ministries of health pay appropriate attention to these protocols and 
develop detailed p l ~ n ~  of action leading to their early implementation. 
It is reconmended that Member States and ZJHO a high f l f l l~~ i t j  - - 
the availability and training of specialists in vector biology and 
control in the Re~ion. This is crucial to a resolution of the problems 
of over-usage of pesticides and the inadequdte evaluation of current 
control operations in some countries. For this purpose, ministries of 
health need to secure the services of at least one medical entomologist, 
per country, aL the central level. In the case of large countries, an 
adequate number of such specialists should be recruited, acccrdi~~g to 
the relative importance of existing vector-borne diseases. 
Career posts and a proper level of remuneration should be provided for 
specialists in vector biology and control, in order to secure their 
continuing service in the ministries of health. 
The education and orientation of all health personnel in the concept of 
primary hcolth care should form a part of the implementation of 
integrated vector control programmes. 
Wealth education should be given top priority by using all media for 
motivation and mobilization of the community to participate voluntarily 
in the control ot dlsease v e c t o r s .  
An integrated vector control approach should be introduced into the 
curricula of medical schools and other health-related institutions. 
It is recnmended that ministries of health provide mechanisms for 
rewarding, annually, the community groups or i x ~ d i v i d u a l s  who dietinguish 
themselves in promoting integrated vector control. 
In-service training at national level should be the rule. In cases 
involving particular fields of specialization, foreign training may be 
sought, preferably within the Region. 
Recognizing the importance of intersectoral collaboration in integrated 
vector control, the participants recommend the establishment, in each 
country, of a central board for inte~sectornl collahnration. and similar 
bodies at all other levels of the primary health care system. 
There should be close collaboration between departments, universities 
arid other r e m a r c h  institutions to make a joint effort in research, 
training, evaluation and problem-solving, in relatlon tu vector control 
programmes. 
Only applied field research should be attempted in integrated vector 
control programmes, Highly academic research topics are best dealt with 
by academic institutions or specialized research centres. 
Since the results of field research in the programme may be of practical 
value to other control programmes in the Region, national vector control 
organizations and WHO should make a joint effort in the speedy 
collection and exchange of such information among Member States. 
Where large water development projects and similar schemes are 
comtemplatrd, which have a bearing on the dynamics of vector-borne 
diseases, health guidelines should be prepared by the minisL~ies of 
health, supported where necessary by legislation. 
These guidelines should be adhered to by the planners of such projects 
and by the ministries whlcn issue Lhe permi t s  and approval for them. 
More frequent exchange of information on vector control activities 
should be promoted among neighbouring countries. 



17. In order to ensure the implementation of the recommendations of this 
Workshop, the partlclpants should undertake to raise, with their 
respective ministries, the need to consider and facilitate the 
implementation of all the recommendations and vigorously pursue the 
matter until a satisfactory outcornr is achieved. < 

18 .  Havlng recommended that all partlclpants tollow up the Workshop by 
implementing integrated vector control programmes, the participants 
consider that. a similar workshop should be heid after three years, to 
evaluate the outcome of their efforts and the progress made in each 
Counti-y towards the integration of vector control. 
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ANNEX I 

AGENDA 

Opening of the Workshop 

- Opening by H.E. Dr G. Refai, Minister of Health, Syrian Arab 
Republic. - Message from Dr H. Gezairy, Regional Director, WHO/EMRO 

- Election of Chairman 
- Election of Vice-chairman 
+ Election of Rapporteurs 

Adoption of the Agenda and Programme of Work 

- The Agenda and programme o f  work are open to modifications before 
adoption of the meeting. 

- Objectives of the workshop and work arrangement - Secretary 

Present status of vector-borne diseases and vector control activities in 
countries of the Em 

- Country presentation by participants 
- Summary review and recapitulation by the Secretary 

Review of available control methods and their possible uses under field 
conditions - G . K .  Shidrawi. 
Control methods will be presented and discussed briefly indicating their 
limitations and potential uses foilowed by open discussions. 

Integrated control 

- Definitions and principles: programme integration vs. integration 
of methods an6 activities. 

- Planning and selection of control methods. 
- Applied integrated control in the EMR. 

The role of primary health care ( P H C )  in the implementation of 
integrated vector control. 
Selection of control measures for integration in PHC. 

Community participation in IVC and the need for developing self-help 
programmes. 

Intersectoral cooperation, collaboration and coordination in national 
stratecies f n r  vprtnr rnntrn l  

Cost implications and cost-effectiveness in integrated control 

Proposals for organization, staffing, administration and evaluation of 
integrated vector control. 
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12. The need for applied research and training in IVC. 

13. Group work on country protocols for IVC programmes. 
A p r o t o c o l  of I V C  f o r  each participating country will be worked out, 
discussed in panel session and finalized for participants to take home 
with them. 

14. Conclusions and recommendations 
Specific recommendations will be made towards overcoming impediments and 
promoting accelerated development, field evaluation and operational use 
of IVC in PHC with community part.icipation. 

15. Closing session. 
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ANNEX I1 

LIST OF PARTICIPANTS 

AFGHANISTAN 

BAHRAIN 

CYPRUS 

DEMOCRATIC YEMEN 

EGYPT 

ISLAKIC REPUBLIC 
OF IRAN 

JORDAN 

LIBYAN ARAB 
JAUAHIRIYA 

Dr Anwar Sayed Sharif 
Director of Parasitology Department 
Malaria and Parasitology Institute 
Kabul 

MT Habibullah Naienly 
Assistant of Entomology & Training Officer 
Malaria and Parasitology Institute 
Kabul 

Mr Yousif A1 Kooheji 
Vector Control Officer 
Ministry of Health 
Manama 

Mr Frixos Neokleous 
Chief Health Inspector 
Ministry of Health 
Nicosia 

Mr Salah Yassin 
Director of Preventive Medicine 
Directorate of Health Services 
Aden 

Mr Hafezy Nasr Kabaq 
Deputy Snail Control, Qena 
Ministry of Health 
Cairo 

Dr Mohammad Taghi Cheraghchi Bashi 
Deputy Director General 
Malaria Eradication and Communicable 

Diseases Control 
Teheran 

Dr Hashem Abdul Jabbar 
Director of Bilhariasis Department 
Endemic Diseases Section 
Ministry of Health 
Baghdad 

Dr Mohammad Rida Tawfik 
Director Malaria and Bilhariasis 

Department 
Ministry of Health 
Amman 

Mr Mohamed Ahmed Habroush 
Secretariat of Health 
Tripoli 
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PAKISTAN 

SAUDI ARABIA 

SOMALIA 

Mr Chaudhary A.A .  Mujahid 
Senior Scientific Officer 
Directorate of Malaria Control 
Islamabad 

Mr Suleiman Mohammed Al-Seghayer 
Director, Preventive Medicine 
Ministry of Health 
Riyadh 

Dr Abdi H a j i  Awad 
Ministry of Health 
Mogadishu 

Dr El Tayeb El Bushra 
Public Health Specialist 
Ministry of Health 
Khur-tuum 

SYRIAN ARAB REPUBLIC Dr Adnan Budeir 
Ministry of Health 
Damascus 

Dr Akram Sha'al 
Ministry of Health 
Damascus 

WHO SECRETARIAT 

Mr G.R. Shidrawi 

Dr H. Townson 

Ms A. Hetata 

Mrs M. Abbassy 

Scientist/Entomologist World Health Organization 
Vector Biology an6 tieneva 
Control and Secretary 
of Workshop 

WHO Consultant Liverpool School of 
Hygiene and Tropical 
Medicine, Liverpool, UK 

Conference Officer WliO Eastern Mediterranean 
Regional Office 

Secretary WHO Eastern Mediterranean 
Regional Office 
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ANNEX III 

P R O G M E  OF WORK 

Agenda 
Monday, 13 October 1986 

08:OO - 09.30 Registration 

OQ:30 - 10:30 Opening of the Workshop, Official 
Speakers 

Message of the Regional 
Director, Dr H.A. Gezairy 

10:30 - 11:OO Coffee Break 

11:OO - 11:30 Nomination and election of 2 

officers 
Adoption of the Agenda and 3 
Work Programme 
Introductory remarks and work 3.1 
arrangements (Secretary of Workshop) 

11: 30 - 14:OO Country presentations on present A 

status of vector-borne diseases and 
ongoing vector control activities 

Tuesday 14 October 1986 

8:OO - 10:45 Country Presentations (continued) 

11:OO - 12:OO Recapitulation of vector-borne 
diseases in EMR, Secretary 

12:OO - 14:OO Review of available vector control 
methods and their possible uses 
under field conditions - Secretary 

Wednesday 15 October 1986 

08:OO - 14:OO Integrated Control - Secretary 

Definition and Principles 
- Secretary 

Choice of control methods 
- Secretary 

Examples of applied integrated 
control in the EMR - Secretary 

"10: 45 - 11:OO Coffee break d a i l y  
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Thursday 16 October 1986 

08:OO - 14:OO The role of primary health care 
(PHC) in the implementation 
of integrated vector control (IVC) 

Selection of control measures for 
integration in PHC 

Community participation in IVC 
programmes and the need for 
developing self-help programmes 

Saturday 18 October 1986 

08:OO - 09:30 Intersectoral cooperation. 
collaboration and coordination 
in national strategies for 
vector control 

09:30 - 10:45 Cost implications and 
effectiveness in IVC 

11:OO - 12:30 Proposals for organization, 
staffing, administration 
and evaluation of IVC 

12:30 - 14:OO The need for applied research 
and training in IVC 

Sunday 19 October 1986 

08:OO - 14:OO Group work on country protocols 
for IVC programmes: A protocol 
for IVO in each of the 
participating countries will be 
prepared and discussed in 
panel sessions 

Monday 20 October 1986 

08:OO - 14:OO (Continuation) 

Tuesday 21 October 1906 

08:OO - 14:OO Presentation of protocols 
and panel discussions 

Wednesday 22 October 1986 

08:OO - 14:OO conclusions and Recommendations 

Agenda item 

7 

Thursday 23 October 1986 

08:OO - 12:OO Closing Session 
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Annex IV 

PROTOCOL OF INTEGRATED VECTOR CONTROL IN 
ISLAMIC REPUBLIC OF IRAN 

INTRODUCTION 

Islamic Republic of Iran has a total surface area of 1 648 000 sq.km 
with a population of 44 million. There are 24 provinces comprising 188 
districts and approximately 70 000 villages. Two ranges of mountains, the 
Elborz (running west-east, in the north of the country) and the Zagros 
(north-south in the west), divide the country into three geographical 
regions: the northern, the central plateau and the southern regions. 

A. The problem 

The main vector-borne diseases, arranged in descending order of 
importance are: malaria, cutaneous leishmaniasis and schistosomiasis. 

1. Distribution 

I. 1. Malaria 

The 15 provinces in the north of the Zagros range are in the 
consolidation phase of malaria control with no active transmission. South of 
the Zagros, three provinces are partly consolidated and the remaining six are 
in the attack phase. 

Cutaneous leishmaniasis is found in a number of provinces in a total of 
27 districts out of the total 188. 
Both leishmania L. major (rural) and L. t ropica  (urban) forms have 
been found. Visceral leishmaniasis (L. donovani) is sporadic but rare 
in Islamic Republic of Iran. 

1.3. Schistosomiasis 

Schlstosoma haematobiurn is restricted to four districts in Khuzistan 
Province (Shushtar, Dashte-azadegan, Ahvaz and Dezful). 

2. Population at risk 

2.1. Malaria 

North o f  Zagros mountain range: low-risk area with a population of 
30 million. 
South of the Zagros: high-risk with a population of 14 million (attack 
phase area). 

2.2. Urban, nine foci, with a population of 5.5 million. 
Rural, five foci, with a population of 1.4 million. 
C ~ ~ f a n ~ m l c :  leishmaniasis of undetermined type in 13 foci. with a 
population of 2.5 million. 
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2 . 3 .  Schistosomiasis: The four affected districts have a population of 
approximately 330 000. 

3. Vectors responsible 

3 . 1 .  Malaria: The following seven anopheline vector species have been 
detected so far in Islamic Republic of Iran: 

- A .  superpic tus ,  found in 1 4  provinces (in consolidated area) with a 
population of about 34 million. 

- A .  maculipennls found in 10 provinces (all in consolidated area) with 
a population of about 20 million. 

- A .  s t e p h e n s f ,  one of the main vectors, found in 9 attack-phase 
provinces with a population of about 14 million. 

- A .  sacharovi ,  locally distributed in some parts of 8 provinces with a 
population of approximately 3 million. 

- a. fluviatilis, found in six of the southern provinces with a 

population of approximately 5 million. 

- A. d ' t h a l i ,  scattered in some parts of the attack-phase provinces with 
a population of not more than 2 million. 

- A . c u l i c i f a c i e s ,  found mainly in Baluchistan province with a 
p v p u l c l t i v l ~  of less Llia~i  ulre i~~illioi~. 

3 . 2 .  Leishmaniasis 

- Ph.  papatas l ,  the main vector of cutaneous leishmaniasis in Islamic 
Republic of Iran, is found in many rural areas of the country with an 
affected population of about 25 million. 

- P h .  caucasicus has been detected in some parts of the country, but the 
precise distribution is not known. 

3 . 3 .  Schistosomiasis 

The intermediate host of S. haematobiwn, Bulinus t runcatus ,  is found 
in 4 affectea districts w i t n  a population of 350 000. 

4. Vulnerability 

4.1. Malaria 

In 1985, out of 5246 detected positive cases in the consolidation area, 
4563 were imported cases, mostly from eastern border countries; the remaining 
cases were relapses or were not investigated. 

4 . 2 .  Leishmaniasis 

Altogether 15 235 cases of leishmaniasis were reported in 1985 in 
Islamic Republic of Iran. Imported cases from other countries on the eastern 
borders and lraq were not more than 3000. 
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4.3. Schistosomiasis 

The number o f  reported cascs i s  l o w  (63 cascs i n  1 9 8 5 ,  and 20 cases i n  
the first half of 1986). No imported cases were detected. 

5. Receptivity 

5.1. Malaria 

The vectorial capacity of Atlopheline vectors in the northern part of the 
country is low. 

5.2. Leishmaniasis 

Receptivity is the same throughout the affected areas and is high in the 
transmission seasons. 

5.3. Schistosomiasis 

Man/parasite contact is decreasing due to health education and 
mollusciciding activities. 

6. Incidence and prevalence (1985) 

6.1. Malaria Parasite incidence rate in: + 

Consolidation area: 0.17 per 1000 pop. 
Southern area (attack-phase area): 1.45 per 1000 pop. 

6.2. Leishmaniasis Prevalence 1.6 per 1000 pop. 

6.3. Schistosomiasis incidence 0.2 per 1000 pop. in infected areas. 

B. Objectives of control 

1. Malaria 

1.1. Heduction of mortality: To zero by the end of the next Five-Year Plan 
starting in 1988. 

1.2. Reduct ion nf rnnrhi d i  ty: Cnnsnl  i dation area: reduction of parasite 
incidence (PI) rate to less than 0.1 per thousand, with no active 
transmission. Attack area: reduction of PI rate to 0.5 per thousand in the 
whole area. Decreasing transmission to less than 2% detected cases (at the 
end of next Five-Year Plan). 

1.3. Reduction of vulnerability: To less than 1% of the current level. by 
control measures at entry  p o r t s  and bordcrs. 

1.4. Reduction of receptivity: In the consolidation area (northern zone) to 
prevent transmission. 
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2. Leishmaniasis 

2.1. Reduction of morbidity: Reduction of the prevalarice uf L t ~ e  disease to 
less than 0.5 per thousand by the end of the next Five-Year Plan, 

2.2. Reduction of vulnerability: To less than 1% of the current level. 

2.3. Reduction of receptivity: Through reducing the vector density to 10% of 
its original level. 

3. Schistosomiasis 

3.1. R ~ d r ~ c t i n n  nf morhidiky tn per0 hy the end of the next Five-Yaar Plan. 
3.2. Reduction of vulnerability: Maintenance of the present nil status. 
3.3. Reduction of receptivity to zero. 

C. Targets 

1. Malaria 
1.1. Reduction of morbidity Cons. 0.15 0.12 0.10 0.08 0.06 0.04 

(PI rate/1000) Attack 1.2 1.0 0.8 0.6 0.5 0.4 
1.2. Reduction of mortality 0 0 0 0 0 0 

(% deaths) 
1.3. Reduction of vulnerability 80% 60% 40% 20% 10% <1% 

(% of current lcvcls) 
1,4. Reduction of receptivity Cons. 20% 40% 60% 80% 80% 80% 

Attack 20% 40% 60% 804' 80% 80% 

2. Leishmaniasis 
1987 1988 1989 1990 1991 1992 ----- 

2+1. Reduction of morbidity 1.4 1.2 1.0 0.8 0.6 0.4 
(prevalence) 

2.2. Reduction of vulnerability 80% 60% 40% 20% 101 0 
2.3. Reduction of receptivity 20% 30% 40% 50% 60% 70% 

3. Schistosomiasis 
1987 1988 1989 1990 1991 1992 ----- 

3.1. Reduction of morbidity to 40 30 20 10 5 0 
(No. of reported cases) 

3.2. Reduction of vulnerability 0 0 0 0 0 0 
3.3. Reduction of receptivity 20% 40% 60% 80% 807" 80% 

D. CONTROL METHODOLOGY 

1. Health education 

1.1. Informing the public about vector-borne diseases 
1.2. Informing the public as to the control measures that they can take 
1.3. Motivating the community to participate in environmental modification 

(drainage, filling, water velocity alteration), environmental 
manipulation and reduction of man-vector-pathogen contact. 
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1.4. Education on changing habits related to vector control. 
1.5. Special health education activities for villagers, farmers, religious 

leaders and teachers. 

2. Environmental management 

2.1. Environmental ~oudifictrtion 

2.1.1. Drainage: open drains 
2.1.2. Filling! hand filling 
2.1.3. Water velocity: improving the slope of canals 
2.1.4. Destruction and/or filling rodent burrows 
2.1.5. Sheltering animals away from human dwellings 
2.1.6. Cementing and cleaning anlmal shelters. 

2.2. Environmental manipulation 

2.2.1. Water management. Improving irrigation practices in the northern area. 

2.3. Reduction of man-vector-pathogen contact in the whole country. 

2.3.1. Changing outdoor sleeping habits in the southern area. 
2.3.2. Vector-proofing houses with netting and plastering walls in the whole 

country. 
2.3.3. Expanding the coverage of the piped water system, improving garbage 

disposal and latrines, in both northern and southern areas. 

3. Biological control 

3.1. Bacillus thuringiensis H-14: producing B.t H-14 and employing it in 
su i tab le  water  b o d i c s  in the couth. 

3.2. Larvivorous fish Gambusia: expanding the production of this fish to 
distribute to more water bodies. 

4. Chemical control 

4.1. Spraying DDT focally where active transmission by a DDT-susceptible 
vectur uccurs in the northern region. 

4.2. Spraying with DDT in attack area where continuous transmission is 
present, one or two rounds per year, according to locality and DDT 
susceptibility of the vector. 

4.3. Spraying with Propoxur in the attack area against DDT-resistant 
A .  stephensi, one or two rounds per year as required. 

4.4. Larvicide spraying with petroleum products or Temephos according to the 
situation of water bodies. 

4.5. Mollusciciding: Bayluscide in snail-infested water bodies in the 
affected districts. 

E. APPROACH 

1. Integration into PHC 

1.1. Gradual integration of vector control activities into health houses, as 
the PHC system i s  expanded. 

1.2. Assimilation of mobile team personnel into r u r a l  health centres where 
they will be responsible for epidemiological activities and the 
supervision of the vector control activities of community health workers. 
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1.3. Establishment of a supervisory system fully oriented to integrated 
vector control. 

2. Community involvement 

2.1. Village level: The village committees will be responsible for the 
following functions: motivating tho public, informing thcm, providing 
labour for vector control activities. 

2.2. District level: Urban; local mosque councils will be responsible within 
their urban blocks for the following functions: collection of 
information, providing labour and some funds for vector control, 
motivating the community, sharing in the planning of vector control in 
the districts. 
Technical personnel; health workers and inspectors in health centres. 

2.3. Regional level: Urban; local mosque councils will be responsible as at 
district level. 

3. Intersectoral coordination 

3.1. Village level: Village committee (members are: imam of the mosque, 
community health workers, member of "Jihad for construction" responsible 
for agriculture, one of the school teachers). 

3.2. District level: district health committee (members are: Imam Jumeh of 
the city, District Health Officer, District Governor, Agriculture 
Officer, District Officer of the "Jihad for construction", Chief of 
Finance Department). 

3.3. Regional level: Provincial health council: (Imam Jumeh of the province, 
Regiurlal Director fur Health, Regiurlal Directors of Finance, and other 
relevant bodies; Agriculture). 

3.4. Central level: National Higher Council for Health, (Prime Minister, 
Uinisters of Health, Agriculture, Finance and other relevant bodies). 

4. Integrated functions 

4.1. Village level: Integration of vector control into other communiiy health 
workers' activities (total integration). 
Health centre: Integration of all vector control activities (vector 
control integration). 

4.2. District level: Integration of specific related activities e.g. 
collection of mosquitoes and other vectors by the same personnel, the 
application of pesticides for all vectors. 

4.3. Kegional level: Integration in supervision, responsibilities and 
management for vector control. 

5. Decentralization 

5.1. Village level: The rural health centre will be responsible for vector 
control in the area which is under its responsibility and should 
supervise the activities in the connected health houses. All activities 
should be carried out by community health workers in health houses. 
Health centres support community health workers technically and provide 
t~hem wi t~h t.he necessary fac.i 1 i t.ins. 

5.2. District level: The district health centre will be responsible for the 
planning, implementation and evaluation of vector control in the 
district. 

5.3. Regional level: The Regional Office of CDC/ME should supervise and 
evaluate vector control activities in the districts and provide higher 
technical support and facilities as required. 
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5.4. Central level: the Communicable Diseases Control and Malaria 
Eradication General Department will be responsible for providing a 
national plan f o r  regional and d i s t r i c t  activities, f o r  the training of 

technical personnel and for research. 

6. Referral system 

The referral system will be based on the health delivery system in 
Primary Health Care. All the essential vector control activities will be 
carried out at the peripheral level by healLli huuses; i l l  rural areas and 
health centres in urban blocks; the upper levels will assist the lower 
levels as needed. 

F. TRAINING AND RESEARCH 

F. 1. Training 

1. Training higher professionals 

1.1. Medical entomology: At least 24 medical entomologists are required, one 
for each province. 

1.2. Entomology technicians: 200 entomology technicians are needed, one for 
each district; the School of Public Health will be responsible for 
L~ai11i11g.  

2. Retraining the staff about IVC 
All the technical staff working in vector control should attend a short 
orientation course on IVC. 

3. Orienting religious leaders 
ShorL courses s l ~ v u l d  be held tu 11iutivate religious leaders and inform 
them about IVC. 

4. Multilevel training programmes 
For village committee members and other community members. (Regional 
Offices are responsible for 2, 3 and 4). 

I?. 2. Research 

All research should be carried out by the School of public Health, 
Teheran. university of Medical sciences. on the following subjects: 

1. Sensitivity of vectors to the insecticides to be used in the southern 
area. 

2. Applied research regaraing Baclllus thurznglensls H-14 and its 
application in suitable water bodies in the southern area. 

3. Research as to the effectiveness of community participation in the 
consolidation area following integration of vector control act . iv i t ic .s  
into health houses. 

G. IMPLEMENTATION 

The plan of action of this protocol should be prepared by the CDC/ME 
General Department, discussed by the Malaria Technical Committee and then 
submitted to the National Higher Cnilnri 1 f o r  Malaria for apprnval 
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H. EVALUATION 

1. Operational: operational evaluation should be carried out at district 
level by the District Health Centre operational unit, and operational 
surveys by the regional expert team. 

1 . 1 .  I l ~ d i ~ r s :  Tllr i l ~ d i c e s  used w i t 1 1  regard to coverage, efficiency an0 
manpower should be discussed and fixed by the Malaria Technical Committee. 

2. Epidemiolo~ical: epidemiolo~ical evaluation in the districts at 
provincial level will be the responsibility of the Regional CDC/ME 
Department and at the national level should be carried out by the School 
of Public Health. 

2.1. Indices to be used: 
- vectorial capacity 
- incidence rate 
- prevalence rate 

3. Financial: financial evaluation will be carried out at the provincial 
level by the Regional Health Organization and at the central level by 
the General Department of Planning and Budget. 

3.1. Indices used: These should be selected by t.he above-mentioned 
authorities, and must cover cost-effectiveness and cost-benefit 
requirements. 


