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Preface 

This manual is part of a kit, aimed at promoting insect and 
rodent control through environmental management, which has 
been prepared jointly by the World Health Organization (WHO) and 
the United Nations Environment Programme (UNEP). A prelimi
nary version of the kit was prepared by Professor H. Cohen of the 
School of Architecture and Environmental Design, State University 
of New York at Buffalo, USA. That first draft was field-tested in 
Bolivia and the Caribbean and reviewed by medical entomologists, 
sanitary engineers, experts in community participation and com
munications, national health authorities and a variety of research 
institutions in various regions of the world. The members of 
a WHO/UNEP Technical Panel on Environmental Health Aspects 
of Housing and Urban Planning (listed on pp. vi~vii) also provided 
comments on the early draft. 

A synthesis of the various comments made in the course of the 
review provided the basis for the present revised kit. The text was 
prepared by Ms N. Saraswat and Dr N. Jothi Kumar at the National 
Environmental Engineering Research Institute (NEERI), Nagpur, 
India. Illustrations were prepared at the Industrial Design Centre, 
Indian Institute of Technology, Bombay, India. The revision was 
coordinated by Professor P. Khanna, Director, NEERI. 

The kit consists of the following three components: 

1. The manual. 

2. Information and action sheets: these are provided for each 
of the eight insect and rodent pests and vectors of disease 
dealt with in the kit, namely assassin bugs, bedbugs, cock
roaches, houseflies, lice, mosquitos, rats and sandflies. The 
information sheets provide essential descriptions of each 
vector and the characteristics of their life cycles. The ac
tion sheets indicate what can be done by individuals, fami
lies and community groups to prevent and control excessive 
infestation, and can be used by community workers as 
a means of providing essential information to them. The 
sheets have been designed to be largely visual in character 
and for this reason the text has been kept to a minimum. In 
addition, the space to the right of the written material has 
been left free of text so that information can be inserted in 
the appropriate local language or dialect. 

3. Games and puzzles: to facilitate communication and partici
pation, the kit contains seven games and puzzles. 
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Introduction 

The urban vector problem 

A large and growing proportion of the urban population living 
in the slums and squatter settlements of developing countries suf
fers from excessive exposure to insect and rodent vectors which 
transmit disease from one host to another. In such settlements, the 
quality oflife, which is poor anyway, is made even worse by the high 
incidence of vector-borne diseases. 

Vector proliferations in high-density, low-income urban areas 
are the consequence of a number of factors, such as lack of adequate 
housing, water supply, sanitation and solid waste management 
facilities, as well as the attitudes and customs of the people. 

Local authorities in developing countries generally have nei
ther the funds to cope with increasing demands for housing and 
health-related community services, nor the manpower to deal with 
vector management problems. Vector infestations usually occur in 
and around dwellings, shops, institutions and public places, where 
the residents themselves are in the best position to deal with them. 
Therefore, in tackling urban vector problems, individuals and fami
lies should take greater responsibility both for their own health and 
for that of the community. Such an approach leads to overall com
munity welfare through self-help. 

The emphasis in the kit is essentially on vector control 
through environmental management and attention has been delib
erately directed away from control by means of pesticides, which is 
far more expensive as well as being potentially dangerous. However, 
chemical control may sometimes be the only effective method and 
therefore, for the sake of completeness, some information on it has 
been given in Appendix 3 of Part 2 of the manual. For similar 
reasons, information is also given on methods of treatment for 
insect and rat bi"tes (Appendix 1 of Part 2), and the preparation of 
insect repellents and fly-paper (Appendix 2 of Part 2). Another 
subject not covered here in detail is that of protective clothing, but 
an obvious way of preventing mosquito bites is to wear clothes after 
dark that cover the arms and legs, while wearing shoes will prevent 
leptospires from entering the body through cuts and scratches and 
causing leptospirosis. Some information on trapping as a method of 
rodent control is given in the relevant action sheets but this control 
method is not otherwise dealt with. 

It is realized that the eight vectors and pests covered in the kit 
represent only a tiny fraction ofthe total number. However, many of 
the methods described can be adapted to any vector responsible for 
a major public health problem in the area where the kit is being 
used. 

Objectives of the kit 

This kit is intended for use in a community action pro
gramme (CAP) for insect and rodent control, under which preven-
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tive environmental measures for the control of these vectors in high
density, low-income urban areas of developing countries are taken. 

The kit has been developed essentially as a training device for 
community workers so that they may, in turn, provide information 
and guidance to residents on actions to reduce or eliminate vector 
infestations. To assist community workers in doing this, Parts 1 and 
2 of this manual contain a number of questions on the text, together 
with the correct answers. In addition, Part 3 contains various 
puzzles and games. 

It is also hoped that the kit will motivate: 

(i) appropriate national and local agencies to organize and 
implement programmes for the dissemination of informa
tion on insect and rodent control. This will involve the 
training of professionals, to whom community health 
workers will provide operational support and relevant 
measures to ensure community participation; 

(ii) residents to protect themselves from insect and rodent 
vectors and pests in their homes and communities; 

(iii) nongovernmental organizations (NGOs) to lend support 
and credibility to the programme. 

Health and economic implications of vector 
infestations 

Many of the most debilitating human diseases are transmitted 
by insects and rodents. For example, mosquitos transmit filariasis, 
dengue fever, yellow fever, malaria, etc.; fleas that live on rodents 
transmit plague; assassin bugs transmit Chagas disease; houseflies 
and cockroaches spread intestinal infections. It is estimated that 
about 110 million people suffer from malaria every year and 900 
million are at risk of contracting mosquito-borne filariasis. Dengue 
has been increasing in the Caribbean and in other areas of Central 
America, where there are epidemics almost yearly. In Central and 
South America, some 16--18 million people are affected by Chagas 
disease (1990 estimate). The incidence of other vector-borne diseases 
has likewise been increasing with rapid population growth, parti
cularly in the urban areas of developing countries. 

Insects and rodents not only cause physical and mental ill
health but also cause economic losses in the form of damage to 
property and food, lost working days, and expenditure on medical 
treatment. In some developing countries, lack of facilities to protect 
perishable foodstuffs from spoilage or from the ravages of insects 
and rodents causes losses of about 30--40%. 

Approaches to insect and rodent control 

The health and economic implications of insect and rodent 
infestations are such that vector management should be given high 
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priority m efforts to improve the quality of life, particularly in 
high-density, low-income areas. 

Pragmatic approaches to vector management include preven
tive as well as curative measures. Preventive measures include both 
improvements in housing, sanitation and waste management and 
behavioural changes. They are slow in producing results but are 
more economical than curative measures and have long-lasting 
effects. Curative measures involve control by means of insecticides 
and rodenticides, which is not only expensive but also dangerous for 
those working with these materials and harmful to the environment. 
However, immediate control can be achieved in this way. 

The kit emphasizes those preventive measures that can be 
undertaken by individuals and families with or without the assist
ance of the local authority. Guidelines for control by means of 
chemicals, when this is necessary, are given in Appendix 3 of 
Part 2 of this manual. 

lntersectoral and interagency coordination 

Health authorities are not the only ones responsible for insect 
and rodent control, and the kit can also be used as an instrument for 
promoting intersectoral cooperation. Ministries of education, hous
ing, the environment and communications can help to disseminate 
the kit and promote its use at community level. The kit can be used 
in primary health care programmes and where government support 
is provided by non-health sectors, e.g., the housing authorities. 
Many other groups, such as religious organizations, civic bodies, 
labour unions, political parties and NGOs, are also frequently en
gaged in community work and would find the kit useful in their 
programmes. 

Training and deployment of community 
workers and community participation 

Community workers are trusted by the people they serve and 
can promote better health in three ways, namely by: 

(i) helping people to bring about behavioural changes that 
will improve health and increase economic productivity; 

(ii) explaining to people the effect of environmental condi
tions on health, thereby enabling communities to ask 
governments to make greater efforts to provide better 
water supplies, sanitation and environmental pro
grammes; 

(iii) assisting communities to work together to tackle their 
health and environmental problems through cooperative 
action. 

An essential step in implementing insect and rodent control in 
communities, therefore, is the training of community workers in the 
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health and other relevant sectors, e.g., housing. This training 
should cover the situations leading to epidemics, and general as
pects of vector control as well as the use of the kit. While the kit will 
provide the basis for such training, additional information on insect 
and rodent control will also be required. For such information, 
reference should be made to the publications listed on pp. 106-107. 

Organization and operation of a community 
action programme 

The organization and operation of a community action pro
gramme will involve six types of target audience: 

• policy-makers, both national and international; 
• professionals; 
• trainers of community workers; 
• local government officials; 
• community workers; 
• individuals, families and community groups. 

The special target users of the kit are the community workers who, 
with the support of officials in the health, housing and other related 
sectors, can disseminate information to residents. 

The national, regional and local authorities act as channels 
through which target users can be reached. These authorities will 
authorize and implement the programme through a promotional 
campaign and associated operational measures, including, in par· 
ticular, the identification and training of community workers. 

The ultimate beneficiaries of the programme are individuals, 
families and communities exposed to insect and rodent vectors and 
pests in high-density, low-income urban areas of developing coun
tries. 

A community action programme might be implemented 
at the community level through a CAP committee, which could 
include representatives of local authorities, NGOs, community 
workers, and community representatives, particularly women. The 
tasks of this committee would be to: 

(1) identify the type of vector infestations in the community; 
(2) assess the extent of vector infestations; 
(3) select appropriate measures for vector management, with 

reference to the kit; 
(4) disseminate information and motivate community mem

bers to take appropriate measures; 
(5) seek support from local agencies for dealing with problems 

beyond the community level. 

A flow-chart for the organization and operation of a commu
nity action programme is given in Fig. 1.1. The programme also 
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Fig. 1.1 Organization and operation of a community action programme (CAP) 
for insect and rodent control 
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involves a feedback mechanism leading to the formulation of new 
vector management strategies and the revision of the kit based on 
local requirements. 

Questions 

1. What does CAP stand for? 

2. State whether the following statements are true or false: 
(a) A vector transmits disease from one host to another. 
(b) Vectors proliferate in unhygienic conditions caused by 

lack of adequate housing, water supply, sanitation and 
waste management facilities. 

(c) Vector control programmes can be successful without 
the cooperation of individuals and families. 

(d) Insect and rodent infestations have adverse effects on 
health and economic development. 

3. Fill in the blanks in the following: 
(a) Pragmatic approaches to vector control include 

----- and measures. 
(b) The kit emphasizes measures for vector con-

trol. 

4. Choose one correct phrase from (i)-(iv) to complete state
ments A-D. 
A. The kit describes measures for insect and rodent control 

1n: 

(i) low-density, high-income urban areas; 
(ii) slums and squatter settlements; 
(iii) parks and public places; 
(iv) open fields. 

B. The target users of the kit are: 
(i) community members; 
(ii) community workers; 
(iii) community representatives; 
(iv) national health officials. 

C. The channels through which the target users of the kit 
can be reached include: 

(i) community workers; 
(ii) nongovernmental organizations; 
(iii) national, regional and local authorities 
(iv) individuals and families; 

D. The ultimate beneficiaries of the kit are: 
(i) individuals and families; 
(ii) community workers; 
(iii) local governments; 
(iv) nongovernmental organizations. 



1. Community Action Programme 
2. (a) True (b) True (c) False (d) True 
3. (a) preventive, curative (b) preventive 
4. A (ii) B (ii) C (iii) D (i) 
5. Community workers, the local authority, NGOs and the com

munity. 

i.+! uo pe+uese.Ide.I eq prnoqs Ol.£.M ·een!mruo;) dVO u ~u!Z!UB~ 
-.Io .Aq pe+uemerdru! eq UB;) emruB.I~o.Id UO!l;)B Al!unmruo;) v ·g 

uop:>npOJlUI 





2. 
Syllabus for the 
training of COilllllunity 
workers in insect and 
rodent control 





Assassin bugs 
------ -----------

Assassin bugs 

Distribution 

Rhodnius prolixus, the assassin bug, is found mainly in Cen
tral America and the northern parts of South America. 

Public health importance 

The assassin bug is a vector of Chagas disease. The symptoms 
of assassin bug bite and the mode of transmission and symptoms of 
Chagas disease are given in Table 2.1. Appendix 1 gives advice on 
the treatment of assassin bug bite. 

Table 2.1 Symptoms of assassin bug bite and symptoms and mode of transmission 

of Chagas disease 

Disease/Problem 

Bite 

Chagas disease 

Mode of transmission 

Disease germs are picked up by the 
bug while biting an infected person 
and subsequently passed out in its 
faeces. Transmission occurs by 
contamination of the bite wound, 
other skin abrasions or the mucous 
membranes, with the faeces 

Biology and behaviour 

Symptoms 

Swelling and severe pain; may be 
followed by constipation and 
difficulty in swallowing 

Fever, malaise, enlarged lymph 
nodes, liver and spleen. 
Complications: heart disease; 
may subsequently lead to heart 
failure 

The adult assassin bug is 2-3 em long. The head is long and 
roughly conical in shape, the antennae being inserted near the apex. 
The proboscis projects from the head, bending underneath it like 
a knife blade. The wings are held folded on the back. The basal 
portion of the forewings is rather leathery. The legs are well de
veloped so that the bug is capable of moving quickly. Fig. 2.1 shows 
the morphological features of the assassin bug. 

The life cycle consists of three stages, namely egg, nymph and 
adult, as shown in Fig. 2.2. The eggs are laid in a mass joined 
together by secretions. They are oval and white, and turn pink 
before hatching into nymphs, which resemble the adult and have 
similar habits. There are five nymphal stages, the earlier ones being 
wingless. The rudimentary wing pad appears in the last nymphal 
stage and is expanded in the adult. Moulting takes place only after 
a blood meal. The whole development process, from egg to adult, 
takes 6 months to 2 years. Adults mate 7-10 days after a blood meal; 
the female lays a total of about 300 eggs . 
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Fig. 2.1 Morphological features of the assassin bug 
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The assassin bug is partly nocturnal in habit and bites sleep
ing people at dusk and in the night to secure a blood meal. It usually 
hides in cracks and fissures in the walls and roofs of mud-and-thatch 
dwellings and animal sheds, as well as in debris on the floor. After 
a blood meal, the bug takes refuge within the walls and roof instead 
of remaining on the surface, and this habit reduces contact with 
surfaces that can be treated with insecticides. The bugs are active 
runners and hide so rapidly when a light is shone on them that they 
are hard to catch. They are relatively long-lived. Engorged bugs 
can, if necessary, live in deep cracks in the walls for periods of 3-4 
months without taking another blood meal. The assassin bug is 
attracted by carbon dioxide and usually bites the faces of sleeping 
victims. 

Environmental control 

Rehousing people who are living in dilapidated mud-and
thatch dwellings is theoretically the best and most permanent 
means of controlling the assassin bug. However, such an expensive 
measure may be possible, if at all, only on a small scale. A cheaper 
alternative is to improve house design and household hygiene. 

In the house. Housing should be improved so that there are no 
places in walls and roofs where the bugs can hide and breed. Cracks 
and fissures should be plugged, and walls, ceilings and floors made 
smooth. Adequate ventilation and air circulation should also be 
provided. Guidelines are provided on pages 78-80. 

It is also essential to keep the house tidy and clean. Objects 
left on the floor should be removed and household articles, includ
ing clothing, arranged neatly. 

Entry of assassin bugs into the house and contact with them 
can be prevented by screening doors and windows and pulling beds 
away from walls and posts. Pets and animals should be kept out of 
the house, as they may carry bugs in their coats. 

Around the house. Debris and other refuse should be cleared 
and stored in closed containers to await collection and disposal (see 
pages 64-65), animal shelters should be kept clean, and weeds and 
dense bushes around the house cut down. 

In the community. Arrangements should be made for regular 
and effective solid waste collection and disposal (see pages 65-66). 
In addition, community animal sheds should be kept clean, and 
weeds and bushes cut down. 

Methods of controlling assassin bugs through environmental 
management are summarized in Table 2.2 . 
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Table 2.2 Summary of methods for control of assassin bugs through environ
mental management 

Action 

Plug cracks and crevices in walls 
and floors 

Make walls, ceilings and floors 
smooth 

Ensure adequate ventilation and 
air circulation 

Keep house tidy and clean; 
remove objects from floor 

Screen doors and windows 

Keep beds away from walls 
and posts 

Keep animals and pets out of 
the house 

Remove debris and other refuse 
and store in closed containers 

Keep animal shelters clean 

Cut down weeds and bushes 
around the house 

Ensure regular collection and 
disposal of solid waste 

Questions 

Action site 

The house 

The house 

The house 

The house 

The house 

The house 

The house 

The house and 
the surroundings 

The surroundings 

The surroundings 

The community 

Action to be taken by: 
~---~~ ~ ---~---~- ---~ 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The local authority 

1. What is the scientific name of the assassin bug? 

2. Fill in the blanks in the following: 
(a) The assassin bug is a vector of----- disease. 
(b) Disease germs are spread through the of the 

assassin bug. 

3. Are the following statements true or false? 
(a) The assassin bug bites and sucks blood. 
(b) The proboscis of the assassin bug is folded like a knife 

blade. 
(c) The assassin bug is active during the day. 
(d) The assassin bug inhabits walls and roofs of mud-and

thatch dwellings . 
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(e) The assassin bug moves sluggishly and is therefore easy 
to catch. 

(f) The assassin bug needs a blood meal every few days. 
(g) Carbon dioxide attracts the assassin bug. 

4. What are the stages in the life cycle of the assassin bug? 

5. Are the following statements true or false? 
(a) Rehousing people living in dilapidated mud-and-thatch 

dwellings is the most permanent measure for controlling 
the assassin bug. 

(b) The assassin bug can be controlled through improve
ments in house design. 

(c) Adequate ventilation and air circulation increase assas
sin bug infestations. 

(d) Removing objects from the floor reduces the shelter 
available for assassin bugs within dwellings. 

(e) Keeping beds away from walls increases the chances of 
contact with assassin bugs. 

(f) Entry of assassin bugs into the house can be reduced by 
screening doors and windows. 

(g) Animals may carry assassin bugs in their coats. 
(h) Solid waste management is not important for assassin 

bug control. 

Answers 

asp~.>{ (q) an.IJ, (.~) an.IJ, (J) 
aS{B.>{ (a) an.IJ, (p) aS{B.>{ (;::>) an.IJ, (q) an.IJ, (B) ·g 

+rnpB puB qdrnA:u '~~3: ·v 
an.IJ, (~) asiB.>I (J) 

asiB.>I (a) an.1.1 (p) asiB.>I (;::>) an.IJ, (q) an.1.1 (B) ·s 
Sa;:>aBJ (q) SB~BqJ (B) ·z 

SnXJJO.ld SnJUp011)J "1 
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Bedbugs 

Distribution 

Cimex lectularius, the bedbug, is distributed throughout the 
world, but is more common in temperate climates. 

Public health importance 

The bedbug has not been shown to be involved in the trans
mission of any communicable disease. The symptoms of bedbug bite 
are given in Table 2.3. Treatment methods for bedbug bite are given 
in Appendix 1. The presence of bedbugs may sometimes lead to 
nervous illness in sensitive people. Bedbugs also have a character
istic and unpleasant smell, which is caused by emissions from 
a stink gland when the adult is disturbed, in conjuction with the 
smell of their excreta, especially in damp conditions. 

Table 2.3 Symptoms of bedbug bite 

Problem Symptoms 

Bite Formation of small, hard swellings or whitish weals 
accompanied by oedema and painful inflammation 

Biology and behaviour 

The adult bedbug is 6-7 mm long, flat, reddish-brown, oval
shaped and devoid of wings; a pair of bristly pads represents the first 
pair of wings. The proboscis is bent backwards under the head. The 
body is entirely covered with fine, short hair fringed with short 
bristles. Fig. 2.3 shows the morphological features of the bedbug. 

The life cycle consists of three stages, namely egg, nymph and 
adult, as shown in Fig. 2.4. The eggs are pearly white and oval, 
about 1 mm long, and have a little cap, which is bent to one side, at 
one end. The eggs are laid singly or in small batches at an average 
rate of about two a day. The total number of eggs laid is between 75 
and 500. The eggs are deposited in cracks or crevices of woodwork 
and walls, in folds of bedsheets, on mattresses, behind wallpaper, 
etc. The eggs hatch into nymphs in 6-10 days during warm weather 
but their development is delayed by cold weather. 

The nymphs are very small, delicate and pale-coloured. The 
skin is moulted five times at intervals of about 8 days before the 
adult stage is reached, and at least one blood meal is required before 
each moult. The total time required for development to maturity 
under favourable conditions is about 7-10 weeks. The adults usually 
live for several months but can live for up to a year or more . 
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Fig. 2.3 Morphological features of the bedbug 
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The bedbug is nocturnal. It feeds on sleeping victims, taking 
5-10 minutes to suck a full blood meal. Finding a blood meal is 
generally considered to depend on chance or on random movements 
as bedbugs do not seem to be capable of detecting a host more than 
5-10 em away. During the daytime, they avoid light and hide in 
mattresses, bedsteads, cracks in the walls and floors, furniture and 
especially in wooden fixtures or behind wall posters. Bedbugs can 
infest any type of human habitation and may be found in hotels, 
hostels, cinemas, buses, trucks, railway terminals, rest-rooms and 
offices. 

Bedbugs are spread or dispersed by being transported in 
clothes, suitcases, bundles of laundry, furniture, etc., i.e., the pro
cess is a purely passive one. They are known to have survived 
without a blood meal for over a year, and can remain in any stage of 
the life cycle if food is not available. 

Environmental control 

Preventive measures for bedbug control are applicable mainly 
within the house. The most effective method of controlling bedbugs 
is to eliminate hiding places and to keep the house clean. The 
following measures should be undertaken: 

1. Cracks and crevices in the house should be plugged. Walls, 
ceilings and floors should be made smooth. Wails can be 

Table 2.4 Summary of methods for bedbug control through environmental 
management 

Action 

Plug cracks and crevices 

Make walls, ceilings and floors smooth 

Seal wooden skirtings, picture rai Is, 
windows, etc., with adhesive tape 
and apply paint over it 

Keep house tidy and clean 

Take furniture and bedding away from 
the house and beat to dislodge bugs 

Pour boiling water over bedframes or 
pass a lighted candle under bedsprings 

Check furniture, clothing, luggage, etc., 
for bugs before bringing into the house 

Avoid sharing clothing and bedding 
with other people 
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Action site Action to be taken by: 

The house The individual and the family 

The house The individual and the family 

The house The individual and the family 

The house The individual and the family 

The house The individual and the family 

The house The individual and the family 

The house The individual and the family 

The house The individual 



Bedbugs 

painted instead of using wallpaper. Some important fea
tures of house design from the point of view of controlling 
vector infestations are given on pages 78-80. 

2. Wooden skirtings, picture rails and window frames shrink 
with time, and the crevices thus produced make excellent 
hiding places for bedbugs. Such areas can be sealed with 
adhesive tape and painted. 

3. Light infestations within the house can be dealt with by 
thorough cleaning of household articles and by keeping 
the house tidy. 

4. Furniture and bedding can be taken well away from the 
house and beaten to dislodge the bugs. 

5. Beds can be treated by pouring boiling water over bed
frames or running lighted candles under bedsprings. 

6. Passive conveyance of bugs into the house with clothing, 
furniture, suitcases, etc., should be prevented. 

7. Sharing clothing and bedding with other persons should be 
avoided. 

The methods used for bedbug control through environmental 
management are summarized in Table 2.4. 

Questions 

1. What is the scientific name of the bedbug? 

2. (a) Does the bedbug transmit any communicable diseases? 
(b) Where does the characteristic smell associated with bed

bugs originate? 

3. State whether the following statements are true or false: 
(a) The bedbug bites and sucks blood. 
(b) The bedbug has wings. 
(c) The bedbug lives in cracks and crevices in the walls, in 

bedsteads and mattresses, and behind wallpaper. 
(d) The bedbug avoids light. 
(e) The bedbug smells a host and goes in search of a blood 

meal. 
(f) Bedbugs can be spread passively by being transported in 

clothing, furniture and luggage. 
(g) Without a blood meal, bedbugs die in a few days. 

4. Name the stages in the life cycle of the bedbug. 

5. State whether the following statements are true or false: 
(a) Preventive measures for bedbug control are applicable 

mainly within the house. 
(b) The most effective method of controlling bedbugs is to 

eliminate their hiding places . 
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(c) Keeping the house clean and tidy does not affect bedbug 
infestation. 

(d) Plugging cracks and crevices in the walls eliminates 
bedbug hiding places. 

(e) Bedbug infestations are greater if walls are painted in
stead of using wallpaper. 

(f) Beating of mattresses dislodges bedbugs. 
(g) Bedbugs can be killed by pouring boiling water over 

bedframes. 
(h) Sharing clothing and bedding helps in the spread of 

bedbugs. 

Answers 
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Cockroaches 

Distribution 

Blatella germanica, the commonest cockroach, occurs 
throughout the world. 

Public health importance 

The cockroach is a mechanical carrier of disease germs and 
may transmit enteric diseases such as diarrhoea, dysentery, typhoid 
fever, foodborne disease and cholera. It may also pass on parasitic 
worms, the viruses of poliomyelitis, and other organisms, such as 
those causing hepatitis A and leprosy. The mode of transmission and 
symptoms of some common diseases spread by cockroaches are 
given in Table 2.5. 

Table 2.5 Mode of transmission and symptoms of common cockroach-borne 
diseases 

Disease 

Dysentery 

Diarrhoea 

Typhoid fever 

Cholera 

Mode of transmission 

Disease germs are picked up by the 
cockroach from filth, carried on its 
legs and other body parts, 
and transmitted to human food 

As for dysentery 

As for dysentery 

As for dysentery 

Biology and behaviour 

Symptoms 

Abdominal pain, loose motions with 
passage of blood, mucus and pus in 
the stools 

Abdominal pain, loose motions, 
indigestion 

Inflammation of the intestine and 
ulceration, abdominal pain, head

ache, high fever, rose spots on 
trunk 

Profuse watery stools, vomiting, 
fever, dehydration 

Adult cockroaches are large, dark brown, robust insects, 
10-15 mm long, with whip-like antennae and two pairs of wings, the 
front pair being slightly stiffened and covering the hind pair when 
at rest. The head projects downwards beneath the characteristic 
hood formed by the dorsal shield of the first segment of the thorax. 
The mouth parts are primitive and are adapted to biting and 
triturating solid food. The morphological features of cockroaches 
are shown in Fig. 2.5. 
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The life cycle consists of three stages, namely egg, nymph and 
adult, as shown in Fig. 2.6. The eggs are laid in an egg case 5.5 mm 
long containing, on average, 40 eggs arranged in two rows. The egg 
case is carried by the female under the body until the young are 
ready to hatch out. One or sometimes two capsules are deposited by 
the female before death. 

The nymphs are long, white, and extremely active. The first 
moult occurs after eight days, and the second ten days later. A third 
moult occurs a fortnight later, and a fourth a month after that. 
Finally, the adult stage is reached. The time taken to complete 
development varies according to the available food supply and the 
prevailing temperature and moisture conditions, but is 2-3 months 
if conditions are favourable. 

Cockroaches like warmth and dampness. They are found in 
kitchens near cooking equipment; behind hot water pipes; behind 
bottles and dishes in pantries; under furniture, carpets and lino
leum; under sinks; and in drains, sewers and latrines, etc. 

Heat, moisture and an adequate food supply play a major part 
in causing infestations. Cockroaches often crawl into small crevices 
and can hide in cracks as small as 1.6 mm deep. They show a distinct 
dislike for lighted rooms. 

Cockroaches feed on almost anything, including paper, 
limewash, hair, leather, fabrics, the bindings of books, fresh and 
dried blood and sputum, and foodstuffs. Their secretions produce 
a persistent and characteristic odour. They cannot withstand long 
periods of starvation or dryness, and death ensues within 2-4 weeks 
under such circumstances. Under normal conditions, they mate 7-10 
days after becoming fully grown and can live for 9-10 months. 

Cockroaches move freely from building to building and from 
drains and sewers to human habitations. They also spread to sur
rounding dwellings from infested hotels and restaurants. 

Environmental control 

Cockroaches thrive in warm, moist places with an adequate 
food supply. Environmental control should therefore focus on the 
elimination of such habitats and of hiding places. 

In the house. Within the house it is necessary to avoid damp
ness, particularly in the kitchen and basement and near water taps 
and sinks. Leaking taps should be repaired and water supply sources 
carefully controlled. Water spillage should be avoided and adequate 
arrangements made for drainage. 

It is also important to keep the house clean and tidy. Clothes 
and other household articles should not be kept on the floor. 

Foodstuffs should be stored in closed containers or inside 
closed cupboards, and any food left over should be cleared away and 
stored with other household refuse in closed containers to await 
collection and disposal. 
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Improvements in housing can eliminate hiding places (see 
pages 78-80). Cracks and crevices in walls and floors, and parti
cularly in cupboards and around fireplaces, should be plugged. 
Openings in door frames should be closed. 

To prevent entry from outdoors, all articles such as containers 
offood, and particularly crates for soft drinks, laundry, luggage and 
other packages should be inspected before being brought into the 
house. 

Already existing infestations can be reduced by killing the 
insects with household baits, such as dough made from a mixture of 
wheat flour and powdered boric acid (3:1). 

Table 2.6 Summary of methods for cockroach control through environmental 
management 

Action 

Repair leaking taps and control 
water supply sources 

Avoid spillage of water 

Make adequate arrangements for 
drainage 

Keep the house clean and tidy 

Store food in closed containers or 
inside cupboards 

Store garbage in closed containers 

Plug cracks and crevices in walls and 
floors; close openings in door 
frames 

Check food containers, soft-drink 
crates, luggage, laundry, etc., before 
bringing into the house 

Kill cockroaches with household baits 
such as dough made from wheat flour 
and powdered boric acid (3: I) 

Keep yards free of accumulations of 
junk 

Keep shops and food establishments 
clean 

Make adequate arrangements for 
solid waste collection and disposal, 
and drainage and wastewater removal 
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Action site 

The house 

The house 

The house and 
the surroundings 

The house 

The house 

The house 

The house 

The house 

The house 

The surroundings 

The community 

The surroundings 
and the community 

Action to be taken by: 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual, the community, and 
the local authority 

The individual, the family, the 
community, and the local 
authority 
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Around the house. Yards and vacant lots should be kept clean 
and ~ot littered with articles that are no longer in use. Refuse 
should be stored in closed containers to await collection and dis
posal. Adequate arrangements must be made for removal of waste
water from the premises (see pages 70-72). Cesspits should be re
placed by soakaways and particular attention given to wastewater 
drains to prevent the spread of cockroaches through them. 

In the community. Shops and food establishments should be 
kept clean. Food and food wastes in restaurants and other establish
ments should be stored as described above for storage within the 
house. Adequate arrangements should also be made for the removal 
and disposal of solid wastes (see pages 65-66). 

Adequate arrangements should be made in the community for 
wastewater removal and disposal (see pages 70-72). 

The methods used for cockroach control through environ
mental management are summarized in Table 2.6. 

Questions 

1. What is the scientific name of the common cockroach? 

2. Fill in the blanks in the following: 
(a) The cockroach is a----- carrier of disease germs. 
(b) The cockroach transmits diseases such as 

---, and-----

3. State whether the following statements are true or false: 
(a) The cockroach bites and sucks blood. 
(b) Two whip-like antennae are characteristic morphologi-

cal features of the cockroach. 
(c) The eggs of the cockroach are laid in a capsule. 
(d) Cockroaches prefer dry and cold areas. 
(e) Cockroaches hide in cracks and crevices. 
(f) Cockroaches prefer lighted areas. 
(g) Cockroaches feed on paper, leather, dried blood and 

sputum, besides ordinary foodstuffs. 
(h) Cockroaches can withstand prolonged periods of starva

tion. 
(i) Cockroaches spread from house to house through drains 

and sewers. 

4. N arne the stages in the life cycle of the cockroach. 

5. State whether the following statements are true or false: 
(a) Adequate drainage arrangements are necessary for cock

roach control. 
(b) Leaving foodstuffs exposed does not affect cockroach 

infestations. 
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(c) Cockroach control reqmres proper storage, collection 
and disposal of solid wastes. 

(d) Cockroaches can be eliminated by plugging cracks and 
crevices in the walls and floors. 

(e) Cockroaches can enter houses in soft-drink crates, egg 
crates, laundry, luggage, etc. 

(f) Cockroaches die on eating dough made from a mixture of 
wheat flour and boric acid powder. 

(g) Cockroaches do not thrive in accumulations of junk in 
yards. 

Answers 

asrua (~) an.IJ, (J) 
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Houseflies 

Distribution 

Musca domestica, the common housefly, is found throughout 
the world. 

Public health importance 

The housefly is a mechanical carrier of disease germs and may 
transmit enteric diseases such as dysentery, diarrhoea, typhoid, 
cholera, and helminthic diseases. Table 2. 7 gives the symptoms and 
mode of transmission of diseases transmitted by the housefly. 

Table 2.7 Mode of transmission and symptoms of common housefly-borne diseases 

Disease 

Dysentery 

Diarrhoea 

Typhoid 

Cholera 

Mode of transmission 

Disease germs are picked up by the 
housefly from filth, carried on its 
l.egs and other body parts, and 
transmitted to human food 

As for dysentery 

As for dysentery 

As for dysentery 

Symptoms 

Abdominal pain, loose motions with 
passage of blood, mucus and pus in 
the stools 

Abdominal pain, loose motions, 
indigestion 

Inflammation of the intestine and 
ulceration, abdominal pain, head
ache, high fever, rose spots on 
trunk 

Profuse watery stools, vomiting, 
fever, dehydration 

·-- ···---···--··-------

Biology and behaviour 

The housefly is about 6--9 mm long with a wing span of 
13-15 mm. The thorax is grey with four narrow longitudinal stripes. 
The fourth vein on the wing bends sharply forward and nearly meets 
the third vein at the wing margin. The sides of the basal half of the 
abdomen are yellowish buff and are sometimes transparent. Fig. 2.7 
shows the morphological features of the housefly. 

The life cycle consists of four stages, namely, egg, larva, pupa 
and adult, as shown in Fig. 2.8. About 100-150 eggs are laid at a time 
and 2-7 batches may be deposited by one female. A total of about 500 
eggs is normally laid by a housefly four days after mating. The eggs 
are white, oval in shape, 1 mm in length and hatch in 8-24 hours at 
normal temperatures. 
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The larvae develop rapidly when warmth and food are avail
able. There are three larval stages, the last being reached in 4-8 
days. The mature larva is white in colour and cylindrical, but 
cone-shaped at one end. When the larva matures, it ceases to feed, 
the skin begins to contract, and in a few hours a puparium is formed 
within which the pupa develops. 

The pupal period is 4-5 days, although it may be prolonged by 
cool weather or shortened by high temperatures. When this stage is 
complete, the adult fly emerges. The life cycle from egg to adult may 
be completed in 6-20 days and a new generation started in 2-20 days 
under favourable conditions. 

Adult houseflies are active only in light (daylight or artificial 
light) and rest or crawl in darkness. When seeking places to rest, 
flies are especially attracted to narrow strips of materials and dark 
lines or edges. They tend to rest on vertically hanging cords and 
prefer rough rather than smooth surfaces. Night resting-places in 
warm climates include outdoor fences, wires, leaves of trees, shrubs, 
etc.; inside buildings, such resting-places are usually located near 
the ceiling or at least well above the floor. 

The housefly is attracted by the smell of fermenting and pu
trefying materials. It feeds principally on liquids, such as syrups, 
milk, moisture on decayed fruit and vegetables, sputum, faecal 
matter and water. It also seeks food on moist skin surfaces, such as 
the mouth, nostrils, eyes, sores and wounds, and on meat, cheese, 
sugar and other foodstuffs. It dissolves dry substances with secre
tions from its salivary glands and by regurgitating part of the liquid 
present in its crop, thus producing what is commonly known as 
a "vomit spot". 

The housefly breeds on a variety of decaying organic materials 
of both animal and vegetable origin, including animal dung, human 
excreta, garbage and refuse from food processing, and organic ma
nures. Feeding places are 100-500 metres from the breeding places. 

Environmental control 

Houseflies breed prolifically on filth, garbage and exposed 
food materials. The route of housefly-borne disease transmission is 
also normally from excreta to food. Environmental control 
measures therefore focus on the sanitization and protection of food. 

In the house. Every household should, as far as possible, have 
a properly designed and maintained fly-proof sanitation system (see 
pages 7 4-76). The toilet area in the house should be well separated 
from the eating and cooking area. The toilet itself should be kept 
clean and the slab hole covered after use. 

Garbage should be stored in closed containers, and these 
should be washed regularly to prevent houseflies from breeding in 
wet garbage left in them . 
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It is also important to protect food, utensils and people from 
contact with houseflies by keeping food covered or storing it in 
closed containers; placing utensils inside cupboards; screening win
dows, doors, ventilators and other openings with 10-gauge mesh 
screens; using fly nets to protect babies; hanging anti-fly curtains, 
such as strips of beads or plastic, in doorways; and using repellents. 

Houseflies can also be killed with fly-swatters or caught on 
sticky fly-paper. A simple method of preparing sticky fly-paper is 
given in Appendix 2. 

Table 2.8. Summary of methods for housefly control through environmental 
management 

Action Action site 
--- --------- ---

Use fly-proof latrine away from The house 
household cooking and eating areas 

Keep toilet clean and cover slab hole The house 
after use 

Store garbage in closed containers 

Keep food covered or store in closed 
containers 

The house 

The house 

Keep utensils inside cupboards The house 

Screen doors, windows and ventilators The house 

Use repellents and sticky fly-paper or The house 
fly swatters 

Avoid defecation in open spaces The surroundings 
around the house 

Keep yards clean and free of plant The surroundings 
debris and animal excrement 

Keep animal shelters clean The surroundings 

Control defecation in open spaces The community 
through provision of sanitary latrines 
and community education 

Make arrangements for collection and The community 
disposal of garbage 

Make arrangements for wastewater The community 
removal and disposal 

Keep shops and food establishments The community 
clean 
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Action to be taken by: 

The family 

The_individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual, the family and the 
community 

The individual, the family and the 
community 

The community and the local 
authority 

The community and the local 
authority 

The individual, the local authority 
and the community 
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Around the house. Open spaces around the house should not be 
used for defecation, and yards and vacant lots should be kept clean 
and free of plant debris and animal excrement. 

Animal sheds, stables and poultry houses should be cleaned 
regularly, and floor sweepings from animal shelters, other animal 
excrement, plant debris, household garbage and other refuse should 
be stored in closed containers to await collection and disposal. 

In the community. Defecation in open spaces should be con
trolled by providing sanitary latrines and through community edu
cation and changes in behaviour. In problem areas, exposed faeces 
should be systematically removed to prevent houseflies breeding. 

Arrangements should be made for street sweeping and the 
collection of garbage from households and community storage areas 
at least every other day. Garbage should be disposed of by sanitary 
methods; guidelines are given on pages 63-67. 

Shops, restaurants and other food establishments should be 
kept clean and the above-mentioned guidelines for solid waste man
agement followed strictly. 

Arrangements should also be made for effective wastewater 
removal and disposal (see pages 70-72). 

The methods used for housefly control through environmental 
management are summarized in Table 2.8. 

Questions 

1. What is the scientific name of the common housefly? 

2. Fill in the blanks in the following: 
(a) The housefly is a carrier of disease germs. 
(b) Some of the diseases transmitted by houseflies are 

, ----, and 

3. Answer the following questions: 
(a) The body of a housefly has three parts. What are these 

called? 
(b) What are the stages in the life cycle of the housefly? 

4. State whether the following statements are true or false: 
(a) Houseflies are active in darkness. 
(b) Houseflies prefer to rest on narrow strips of materials 

and dark lines or edges. 
(c) Houseflies are attracted to smooth surfaces. 
(d) Houseflies are attracted to the smell of fermenting and 

putrefying materials. 
(e) Houseflies feed on syrups, decayed food and vegetables, 

sputum, faecal matter, etc. 
(f) Houseflies breed on decaying organic materials . 
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5. State whether the following statements concerning control 
are true or false: 

puu 

(a) The route of fly-borne disease transmission is from ex
creta to food. 

(b) For housefly control, each house or community must 
have properly designed and maintained latrines. 

(c) Proper storage, collection and disposal of solid wastes 
are essential for fly control. 

(d) Protection of food and utensils is not important in pre
venting housefly-borne diseases. 

(e) Houseflies can be killed with fly-swatters. 
(f) Defecation in open spaces outside the house prevents 

proliferation of houseflies. 
(g) For housefly control, animal sheds must be cleaned regu

larly. 
(h) Screening of doors, windows and ventilators prevents the 

entry of houseflies into the house. 

Answers 

an.IJ, (L[) an.IJ, (.~) aspld (J) 
an.IJ, (a) asrBd (p) an.IJ, (;)) an.IJ, (q) an.IJ, (u) 

an.IJ, (J) 
an.IJ, (a) an.IJ, (p) aSllld (;)) an.IJ, (q) as1ud (u) 

'Hnpu 
udnd 'UA.IUl '1!1!3: ( q) uarnopqu puu XU.IOL[t 'puaH (u) 

sasuasw ;)~l{tU~llilal{ 
'u.ralOL[;) 'p~oL[dA:t 'uaOL[.I.Iu~p 'A:.ratuasA:p ( q) IB;)~UUL[;)arn (u) ·z 

VJ!7Sowop vJsnw ·1 

.34 



Lice 

Lice 

Distribution 

Both Pediculus humanus capaLs, the head louse, and P. 
humanus humanus, the body louse, occur throughout the world 
among individuals with poor personal hygiene living in crowded 
conditions. 

Public health importance 

Body lice are vectors of diseases such as louse-borne typhus, 
relapsing fever and trench fever. Head lice are not known to be 
vectors of disease. However, biting by both head lice and body lice 
causes intense irritation and scratching which may lead to second
ary skin infections. The symptoms of louse bite and the symptoms 
and mode of transmission of louse-borne diseases are giVen m 

Table 2.9. Methods of treatment for louse bite are given in 
Appendix 1. 

Table 2.9 Symptoms of louse bite and mode of transmission and symptoms of 
louse-borne diseases 

Louse 

Head louse 

Body louse 

Disease/ 
Problem 

Bite 

Bite 

Louse-borne 
typhus 

Trench fever 

Relapsing fever 
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Mode of transmission 

Germs are picked up by the 
body louse while biting and 
subsequently appear in its 
faeces. Infection occurs by 
exposure of wounds or the 
conjunctiva and mucous 
membranes to the faeces 

As for louse-borne typhus 

Germs are picked up from an 
infected person by the body 
louse while biting. Infection 
occurs only if infected lice are 
crushed and germs are released 
into wounds or the mucous 
membranes 

Symptoms 

Itching 

Itching with development of 
skin rash 

High fever, great weakness 
and prostration; development 
of macular rash on trunk and 
limbs which is characteristically 
haemorrhagic 

Similar to those of typhus; 
spleen is enlarged and there 
may be haemorrhage 

Fever and chills with relapses; 
headache and jaundice 
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Biology and behaviour 

Lice belong to a small degenerate order of insects and are 
blood-sucking ectoparasites. Human lice are greyish, flattened, 
wingless, six-legged insects, with short five-segmented antennae, 
simple eyes, heavy legs that terminate in a single sharp curved claw 
for grasping the host's hair or clothing, and piercing mouth parts 
that disappear completely into the front of the head when not in use. 
The body louse is typically larger (2-4 mm long) than the head louse 
(1-2 mm long), lighter in colour, with slightly larger antennae and 
the constrictions between the abdominal segments are less con
spicuous than in the head louse. In spite of these differences, it is 
usually difficult to decide whether an isolated specimen is a head or 
a body louse. However, the habitats are very different. Fig. 2.9 
shows the morphological features of the human louse. 

Fig. 2.9 Morphological features of the human louse 

The life cycle of the human louse has three stages, namely, 
egg, nymph and adult, as shown in Fig. 2.10, and can be completed in 
18 days under favourable conditions. The eggs, commonly known as 
nits, are whitish in colour and elongate oval in outline, with a dis
tinct pebbled lid at one end. They hatch in about a week, under 
favourable conditions, into nymphs which begin feeding on blood at 
once. Nymphs continue to feed from two to several times a day for 
the next 1-4 weeks, growing meanwhile and moulting three times 
before becoming adults. The adult lives for about one month or 
longer. The females lay an average of 8-10 eggs a day until a total of 
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Fig. 2.10 Life cycle of the human louse 

EGG 

/~~ 
NYMPH 

'ADULT ~ 

1B DAYS 

) 
111:. 28 DAYS ~ 
~~¥--~) ~ 

50-100 eggs have been laid by the head louse and 200-300 by the 
body louse. 

The head louse lives among the hair on the scalp and glues its 
nits to the hair. The body louse lives in clothing, moving on to the 
skin only to feed but always retaining its hold on the adjoining part 
of the clothing. It glues its eggs to the fibres in the seams of the 
clothing. 

Human lice most commonly infest people living under crowded 
conditions. Head lice generally attack girls and young women be
cause of their long hair; children are more often infested than 
adults. Infestations generally result from regular close contact with 
an infested person. Body lice attack people who go on wearing dirty 
clothes for a long time and infestation is commonly the result of 
a lack of personal hygiene. Body lice may be acquired from bedding 
m common lodging houses or by sharing clothes with infested 
people. 

Environmental control 

Measures aimed at eliminating lice infestations essentially 
require good personal and household hygiene and are therefore 
applicable only in the house. 

Individuals should maintain good personal hygiene by bathing 
regularly and changing into clean clothing. This may not be pos
sible in conditions where individuals possess only a single item of 
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clothing, where there is little or no access to water, and where 
washing facilities are lacking. In such cases, treatment with chem
icals may be necessary (see Appendix 3). 

Clothes, bedding, caps, combs and brushes etc. should not be 
shared with anyone else. 

Washing clothes with soap and water may not in itself be 
sufficient to get rid of body lice infestations. Clothing must be boiled 
with soap and water while bedding, caps, combs and brushes can be 
disinfected by washing. Clothes can also be disinfected by heating in 
air at 70 oc, but care must be taken to avoid scorching. 

If infested clothes and bedding are left unused for a month, 
body lice will die from lack of food. 

Head lice can be removed by the use of fine combs, which 
cripple and ultimately kill them. A close haircut or shaving is 
another sure and cheap method of getting rid of head lice. They can 
also be killed by applying a mixture of kerosene and vegetable oil 
(1:1) to the scalp and hair, tying the head up in a towel for an hour, 
washing the hair thoroughly, and combing out the dead lice and 
nits. 

The methods used for louse control through environmental 
management are summarized in Table 2.10. 

Table 2.10 Summary of methods for louse control through environmental manage
ment 

Action Action site Action to be taken by: 
~~-- --- ----~~ ------------------

Keep house clean and tidy The house 

Bath regularly and change into clean The house 
clothing 

Do not share clothes, bedding, caps, The house 
brushes or combs 

Boil infested clothes with soap and water The house 

Wash bedding, caps, combs and brushes The house 
frequently with soap and water 

If possible, leave infected clothes and The house 
bedding unused for a month 

Remove head lice with a fine comb; have The house 
a close haircut or shave off hair 

Apply kerosene and vegetable oil mixture The house 
(1:1) to hair, wrap the head in a towel for 
an hour and wash hair thoroughly to 
remove dead lice and nits 

The individual and the family 

The individual 

The individual 

The individual and the family 

The individual and the family 

The individual and the family 

The individual 

The individual 

-- ~----~- -------- --- ---~~------------

• 38 



Lice 
--- ---- -------------------

Questions 

1. Give the scientific and common names of the two types of lice 
discussed in this section. 

2. Complete the sentences in A, B and C by choosing the correct 
answer from (i)-(iv): 
A. Lice infestations occur among: 

(i) Individuals who bath frequently. 
(ii) Individuals living in hot climates. 
(iii) Individuals with poor personal hygiene living in 

crowded conditions. 
(iv) Individuals living in high-income areas. 

B. Head lice: 
(i) Bite and transmit disease. 
(ii) Bite but do not transmit disease. 
(iii) Do not bite but transmit disease. 
(iv) Do not bite and do not transmit disease. 

C. Body lice are vectors of: 
(i) Louse-borne typhus, relapsing fever and trench 

fever. 
(ii) Louse-borne typhus only. 
(iii) Relapsing fever and trench fever only. 
(iv) Trench fever and louse-borne typhus only. 

3. State whether the following statements are true or false: 
(a) Relapsing fever occurs only if the body lice are crushed 

and the germs released into a scratch or the mucous 
membranes. 

(b) It is possible to distinguish between head lice and body 
lice from an isolated specimen. 

(c) The head louse is larger than the body louse. 
(d) Body lice live on the skin and move on to clothing only to 

feed. 
(e) The eggs of body lice are glued to the body hair. 
(f) Head lice live among hair on the scalp. 

4. Fill in the blanks in the following: 
(a) The life cycle of human lice consists of three stages, 

namely and -----
(b) The eggs of lice are commonly known as -----

5. State whether the following statements are true or false: 
(a) Lice control requires good personal and household hy

giene. 
(b) To prevent lice infestation, individuals should bath regu

larly and change into clean clothing. 
(c) Lice spread through the sharing of infested clothes, bed

ding, caps, combs and brushes . 
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(d) Washing clothes with soap and water alone is sufficient 
to get rid of body lice infestations. 

(e) Heating clothes in air at 70 ac is a method oflice disinfes
tation. 

(f) If clothes and bedding are left unused for a month, body 
lice die from lack of food. 

(g) Head lice can be killed by applying a mixture of kerosene 
and vegetable oil. 

Answers 

an.IJ, (.8) an.IJ, (J) 

an.IJ, (a) asp~a: (p) an.IJ, (;J) an.IJ, (q) an.IJ, (B) ·g 
St~U (q) 'llllPB puB 'lldUIAU '.8.8a (B) "'jl 

an.IJ, (J) 

aSIBa: (a) as1Ba: (p) as1Ba: (;J) aSIBa: (q) an.IJ, (B) "8 

(~) ·o <~~) ·a <~~~) ·v ·z 
asno1 Apoq all+ 'snuvwn'l{ snuvwm-t 

snzm!Pod puB :asno1 pBall all+ 'smdvJ snuvwn'l{ snzm!Pod ·1 
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Mosquitos 

Distribution 

Anopheles stephensi is a predominantly urban mosquito found 
in South-East Asia and Eastern Africa. Aedes aegypti is found in 
tropical America, parts of tropical Africa and Asia. Culex pipiens 
quinquefasciatus is distributed all over the world in tropical and 
some subtropical urban areas. 

Public health importance 

Mosquitos spread diseases such as malaria, dengue, yellow 
fever and filariasis, which can cause anything from mild fever to 
death. Table 2.11 lists the symptoms of mosquito bites and of some 
important mosquito-borne diseases. Suggested methods for the 
treatment of mosquito bites are given in Appendix 1. 

Some mosquito-borne diseases are transmitted via the per
son~mosquito~person cycle depicted in Fig. 2.11. However, the 
viruses of yellow fever and viral encephalitis also have animal 
reservOirs. 

Table 2.11 Symptoms of mosquito bite and mosquito-borne diseases 

Mosquito 

An. stephensi 
Ae. aegypti 
C.p. quinquefasciatus 

An. stephensi 

Ae. aegypti 

C.p. quinquefasciatus 

Disease/Problem 

Bite 

Malaria 

Dengue 

Viral encephalitis 

Yellow fever 

St Louis encephalitis 

Filariasis 

Symptoms 

Itching and inflammation, localized 
swelling followed by formation of a red 
weal. 

Shivering, fever, headache 
and pain in the limbs 

Fever, headache, severe pain in limbs 
and joints. Complication: dengue 
haemorrhagic fever 

Headache, fever, nausea with subse
quent convulsions and coma 

Headache, fever, congestion of conjunc
tiva, haemorrhage, black vomit, blood 
in stools, coma, shock 

Fever and aches, headache, coma 

Fever, headache, rash, inflammation of 
lymph nodes and lymphatic vessels. 
Complication: elephantiasis 
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Fig. 2.11 Transmission of mosquito-borne diseases via the person

mosquito-person cycle 
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Biology and behaviour 

The adult mosquito has a slender body about 3.5-5 mm long, 
with one pair of wings and antennae, and three pairs of legs, as 
shown in Fig. 2.12. Only female mosquitos bite and suck blood 
because the development of the eggs within the female requires 
a blood meal. The biting mouthparts are known as the proboscis. At 

Fig. 2.12 Morphological features of the mosquito 
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rest, the proboscis and body of Aedes and Culex are at an angle to 
one another, while those of Anopheles lie along the same straight 
line. 

The life cycle of a mosquito consists of four stages, namely, 
egg, larva, pupa and adult. Fig. 2.13 shows the distinguishing fea
tures of the three mosquito genera, Anopheles, Aedes and Culex, in 
each stage of the life cycle. 

Fig. 2.13 Life cycles of Anopheles, Aedes and Culex mosquitos 
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The eggs are usally laid on water or in places likely to be 
submerged later. When the eggs are laid on water, they may hatch 
within a few days, but those laid out of water remain unhatched 
until submerged. 

The larvae, which are always aquatic, are well known as 
wrigglers. They are active and voracious creatures feeding on bac
teria, yeasts, protozoa and organic matter. The larval period may be 
as short as 7-10 days, but may extend to seven months depending on 
the temperature and other environmental conditions. 

The pupae are unusual in that they remain mobile and re
sponsive to external stimuli. The pupal period lasts 1-5 days under 
favourable conditions. The pupal skin then splits along the back 
and the adult mosquito extricates itself. The life of the adult varies 
with the species, but often extends over several weeks or months. 

The primary breeding habitat of mosquitos is water. Anopheles 
breeds in fresh as well as polluted waters, particularly on the edges 
of ponds and streams, and in marshes, water-filled depressions, 
overhead tanks, ponds and puddles. Aedes breeds in anything hold
ing clean or fairly clean water, e.g., domestic water storage con
tainers, flower vases, animal drinking pans, roof gutters, old tyres 
and discarded articles, and other places where water is trapped, 
including tree holes, axils of leaves, etc. Culex breeds in polluted 
waters and i~ drains, cesspits, pit latrines, and sometimes in rain 
water collected in discarded articles and roadside ditches. 

Anopheles and Culex are nocturnal and bite in darkness, while 
Aedes bites mainly in the late afternoon or early morning. Mos
quitos rest in dark, cool and humid places in and around dwellings, 
e.g., in dark corners, under furniture, behind pictures, on walls, 
ceilings, hanging furnishings and clothing, and in tree holes, drain
age pipes, etc. 

Environmental control 

The basic requirement in the environmental control of mos
quitos is the elimination of breeding sites. 

In the house. Major mosquito breeding sites within the house 
include water storage containers, animal drinking pans and flower 
vases, roof gutters and pit latrines. Breeding in these habitats can 
be prevented by taking the following preventive measures: 

1. Reducing water storage within the household to a min
imum. However, this may not be possible in areas without a piped 
water supply or with an intermittent supply. In such cases, mos
quitos must be mechanically excluded by keeping all domestic water 
storage containers covered. 

2. Getting rid of unwanted standing water and inverting the 
containers. This is necessary because mosquito larvae dive to the 
bottom of the container when disturbed, and may survive in the 
water left at the bottom. 
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3. Removing rainwater which has collected in roof gutters. 
4. Replacing water in animal drinking pans, flower vases, etc., 

every day. 
5. Removing sullage by means of properly designed drains (see 

pages 70-72). 
6. Controlling the breeding of mosquitos in pit latrines by 

covering the water surface with paraffin oil. Another control 
method is the use of polystyrene balls to form a complete physical 
barrier over the water, thus preventing oviposition. These balls are 
cheap, non-toxic, virtually indestructible and not worth stealing. 
The proper design and maintenance of sanitation systems (see 
pages 7 4-76) is essential in eliminating mosquito breeding in these 
habitats. 

7. Preventing access of mosquitos to the interior of the house 
by screening doors and windows with 18-gauge mesh screens. 

To prevent the spread of mosquito-borne diseases, mosquito 
bites should be avoided through the use of mosquito nets and 
repellents. Some methods of preparing mosquito repellents are 
given in Appendix 2. 

Around the house. Mosquito breeding habitats around the 
house include rainwater collected in waste articles dumped in 
vacant lots, underground cisterns and water storage tanks, waste
water drains, cesspits, and septic tanks. Mosquito breeding in these 
habitats can be prevented by taking the following measures: 

1. Making a thorough search of yards and vacant lots for 
discarded articles that may collect rainwater. These and other 
refuse should be collected and disposed of in accordance with the 
guidelines given on pages 63-67. 

2. Filling tree holes with sand to prevent accumulation of 
rainwater in them. If solid waste disposal services are inadequate, 
articles that may catch rainwater can be dealt with in other ways, 
e.g., cans can be cut open and crushed, pans and trays can be turned 
over, discarded tyres can be cut up and turned over, etc. 

·3. Covering underground cisterns and water storage tanks 
with 18-gauge mesh screens, or stocking them with mosquito-eating 
fish, such as Gambusia affinis for clean water, and Poecilia re
ticulata for dirty water. 

4. Providing drainage in accordance with the guidelines given 
on pages 70-72. 

5. A voiding cesspits completely and replacing them by proper 
soakage pits. 

6. Sealing septic tanks properly and fitting the vent pipes with 
screens. Effluent from the septic tank should be discharged into 
a soakaway and not into the open. 

In the community. Major mosquito breeding habitats in the 
community include spillage around water supply sources, waste
water drains, stormwater canals, cesspools, ponds and other large 
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water bodies, and low-lying vacant plots. These should be dealt with 
as follows: 

1. Water spillage around community water supply sources, 
such as hand-pumps, wells, public standpipes, etc., should be pre-

Table 2.12 Summary of methods for mosquito control through environmental 
management. 

Action Action site 

Cover domestic water storage containers The house 

Get rid of unwanted standing water The house 

Clean roof gutters The house 

Replace water in animal drinking pans, The house 
flower vases, etc 

Ensure provision of properly designed The house 
sullage drains 

Ensure proper design and maintenance The house 
of sanitation 

Store used articles and other refuse in The house 
closed containers 

Screen doors and windows The house 

Use mosquito nets and repellents The house 

Clean yards and vacant lots The surroundings 

Screen underground cisterns and water The surroundings 
storage tanks, or stock them with 
mosquito-eating fish 

Ensure proper drainage The surroundings 

Control water supply sources and ensure The community 
proper drainage 

Provide properly designed wastewater The community 
drains and stormwater canals 

Drain or fill undesirable water areas, such The community 
as cesspools, puddles, ditches, etc. 

Modify large bodies of water by impound- The community 
ment 

Ensure adequate solid waste collection The community 
and disposal 

Action to be taken by: 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The family, the community, and 
the local authority 

The family, the community, and 
the local authority 

The family 

The family 

The individual and the family 

The individual and the family 

The family 

The family, the community, and 
the local authority 

The community and the local 
authority 

The community and the local 
authority 

The community and the local 
authority 

The community and the local 
authority 

The community and the local 
authority 
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vented and drainage provided in accordance with the guidelines 
given on pages 70-72. 

2. Wastewater drains and storm water canals should be proper
ly maintained and dumping of solid wastes into them should be 
forbidden. 

3. Unwanted standing water should be eliminated by drainage 
or filling. Cesspools and low-lying vacant plots are best dealt with 
by filling with rubble, earth or refuse. Ponds, borrow pits and 
ditches can be filled or drained. However, small and temporary 
habitats such as small pools and puddles, roadside ditches, water
filled vehicle tracks and cattle hoofprints may be too numerous and 
scattered to fill or drain. 

4. Mosquito breeding in large bodies of water should be pre
vented through environmental modification, e.g., the construction 
of public irrigation works that allow control of the water level and 
shore conditions (impoundment). 

Drainage, filling and impoundment are methods that usually 
give long-lasting effects. However, they may have other ecological 
repercussions and should therefore be undertaken only with expert 
advice. 

The methods used for mosquito control through environment
al management are summarized in Table 2.12. 

Questions 

1. Name the three types of mosquito discussed in this section. 

2. Match each of the following mosquitos with the diseases they 
spread: 

Ae. aegypti dengue 
An. stephensi filariasis 
C.p. quinquefasciatus malaria 

St Louis encephalitis 
yellow fever 

3. What are the four stages in the life cycle of a mosquito? 

4. Are the following statements on the life cycle of the mosquito 
true or false? 
(a) An adult mosquito does not have wings. 
(b) Male mosquitos bite and suck blood. 
(c) The biting mouthparts of a mosquito are called the pro-

boscis. 
(d) Mosquito eggs are usually laid on water. 
(e) Mosquito larvae live outside water. 
(f) The eggs of Aedes have floats. 
(g) The eggs of Anopheles are laid in rafts. 
(h) At rest, the proboscis and body of Aedes and Culex lie 

along the same straight line. 
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(i) The wings of Aedes are spotted. 
(j) Anopheles breeds only in polluted waters. 
(k) Culex breeds only in clean water. 
(1) Mosquitos rest in dark, cool and humid places. 
(m) Aedes bites during the night. 

5. Fill in the blanks in the following sentences: 
(a) Mosquito control through environmental management 

involves measures to be applied in the 
----- the house, and in the -----

(b) Environmental management measures should be under-
taken by the , the , the ----
and the----------

6. Are the following statements on mosquito breeding true or 
false? 
(a) To eliminate mosquito breeding in the house, domestic 

water storage containers should be kept covered. 
(b) Mosquito control requires proper drainage and waste

water removal, sanitation and solid waste management 
facilities. 

(c) Mosquito nets and repellents should be used to prevent 
mosquito bites. 

(d) Water spillage around community water supply sources 
does not affect mosquito breeding. 

(e) Mosquito entry into the house can be prevented by 
screening doors and windows with 10-gauge mesh screen. 

(f) To control mosquito breeding, all unwanted standing 
water in and around the house and in the community 
should be eliminated. 

(g) Drainage and filling do not help in dealing with un
wanted standing water in the community. 

(h) The use of polystyrene balls in pit latrines can prevent 
mosquitos from breeding in them. 

(i) Drainage, filling or impoundment should be undertaken 
only with expert advice. 

(j) Discarded articles that may catch rainwater are not po
tential mosquito breeding sites. 

7. Name two types of mosquito-eating fish. 



1. Anopheles stephensi, Aedes aegypti, and Culex pipiens quin
quefasciatus 

2. Ae. aegypti dengue, yellow fever 
An. stephensi malaria 
C. p. quinquefasciatus StLouis encephalitis, 

filariasis 
3. Egg, larva, pupa and adult. 
4. (a) False (b) False (c) True (d) True (e) False 

(f) False (g) False (h) False (i) False (j) False 
(k) False (1) True (m) False 

5. (a) house, around, community 
(b) individual, family, community, local authority 

6. (a) True (b) True (c) True (d) False (e) False 
(f) True (g) False (h) True (i) True (j) False 

7. Gambusia affinis and Poecilia reticulata 
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Rats 

Distribution 

Rattus rattus, commonly known as the roof rat, and R. 
noruegicus, the Norway rat, are both found throughout the world. 

Public health importance 

Rats are a reservoir of infection and are associated with the 
spread of a number of diseases such as plague, murine typhus, 
leptospirosis and salmonellosis. Table 2.13 gives the symptoms of 
diseases transmitted by rats, together with their modes of transmis
sion. Suggested methods of treatment for rat bites are given in 
Appendix 1. 

Table 2.13 Modes of transmission and symptoms of diseases transmitted by rats 

Disease 

Rat-bite fever 

Plague 

Murine typhus 

Leptospirosis 

Salmonellosis 

Mode of transmission 

Rat bite 

Fleas pick up disease germs from 
infected rats and transmit them to 
people through bites 

As for plague 

Through skin abrasions exposed to 
infected rat urine 

Through food contaminated with 
faeces from infected rats 

Biology and behaviour 

Symptoms 

Fever, general pains, rash 

High fever; headache; inflammatory 
swelling of the lymph glands in 
groin and armpits; enlargement of 
spleen, liver and kidneys; tendency 
to collapse due to congestion and 
oedema 

Fever with development of skin 
rash after 4 days. Complications: 
gangrene, kidney failure, coma 

Shivering fever; severe and persist
ent headache, vomiting. Complica
tions: jaundice, meningitis, haemor
rhage, kidney failure 

Fever, moderate headache and 
abdominal pain with weakness, 
nausea, diarrhoea and dehydration 

Rats are 35-45 em long. In the roof rat, the tail is longer than 
the body, while the opposite is true in the Norway rat. Rats have two 
pairs of incisor teeth that grow continuously and gnawing is there
fore essential to keep them at normal length. The distinguishing 
features of the roof rat and Norway rat are shown in Fig. 2.14. 
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Fig. 2.14 Morphological features of the Norway rat and the roof rat 
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The life cycle of the rat is shown in Fig. 2.15. A pair of rats can 
produce young at 3-4 months of age. The young rats are born 
approximately 22 days after the parents have mated. At birth, rats 
are helpless and depend on their mother for food for about 3 weeks. 
The eyes open at about 12-14 days after birth. Rats are capable of 
producing 10-12 litters per year, each containing an average of 
7-8 young. However, unsuccessful matings and predation limit the 
number surviving each year. Although rats are capable of repro
ducing throughout the year, a two-peak breeding pattern (one in the 
autumn and one in the spring) is most common. 

Signs of rat infestations include rub marks, rat runways, urine 
stains, droppings, gnawings, footprints, odours and burrows. 
Norway rat faeces are blunt and about 1.9 em long, while roof rat 
faeces are more pointed and about 1.3 em long. 

Norway rats generally inhabit the lower storeys of buildings, 
preferably with earth floors or bales of fibrous materials into which 
they can burrow. They often live in burrows outside and visit the 
building at night to obtain food. They feed largely on food stored for 
consumption by people and animals, but also make frequent forag
ing expeditions into sewers and refuse dumps thus posing increased 
health risks to people. 

The roof rat generally lives in attics and roof spaces from 
where it travels by way of any available pipes or beams and the tops 
of walls to sources of food and water. It may even live high in trees 
or occasionally burrow and nest underground. Its choice of food is 
determined by the habitat. In domestic situations, like the Norway 
rat, it feeds largely on food stored for human and animal consump
tion. In the wild, it feeds on an enormous variety of plant and animal 
food, from coconuts and bananas to beetles and snails. Both species 
of rat are nocturnal animals and search for food after sunset. 

Most of the senses of rats are well developed. Since many 
animals prey upon them, they usually react to the slightest strange 
noise with an evasive action. However, they become accustomed to 
the common noises in their environment. 

Environmental control 

Environmental control of domestic rats involves first the elim
ination of food supplies, water, nesting material, and nesting sites; 
and secondly, the rat-proofing of building structures. 

In the house. The following preventive measures should be 
taken: 

1. Food should be stored in rat-proof containers such as glass 
or earthenware jars or metal cans and bins with lids. 

2. Water storage containers should be covered and leaking 
taps repaired. 

3. Grains and cereals stored in sacks provide not only food and 
shelter for rats but also nesting material. Breeding in such 
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situations can be reduced by stacking grain sacks closely 
and not allowing them to remain in the same place for more 
than two months. 

4. Food wastes must not be left where rats can get at them. 
Tables and floors should be swept clean of left-over food. 
Kitchen refuse should be stored in rat-proof containers with 
tight-fitting lids. Waste bins should preferably be kept on 
platforms 45 em above the ground. Guidelines are given on 
pages 63-67. 

5. Clothes, paper, soap, candles, etc. should be kept inside 
closed cupboards so that rats cannot get at them. 

6. The house should be searched for holes in the walls and 
floor. All openings more than 6 mm wide should be sealed 
with rat-proof material (mortar, concrete, metal sheet, wire 
mesh or other material, depending on local experience). 
Special attention should be paid to spaces under doors and 
where pipes pass through walls, windows and other open
ings, ventilation grills, and gaps between tops of walls and 
eaves (Figs. 2.16 and 2.17). Access to open windows and 
eaves can be prevented by placing barriers along overhead 
cables and external pipes as shown in Fig. 2.18. 

Fig. 2.16 Method of preventing rats from entering a building by sealing the hole 

made for a pipe to pass through a wall 
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Fig. 2.17 Method of preventing rats from entering a building by cover

ing a ventilation grille with wire mesh and closing the gap 

between the top of the wall and the eaves 

Fig. 2.18 Method of preventing rats from climbing walls by placing 

a barrier across a vertical pipe and applying a horizontal 

band of smooth paint to the wall 
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Table 2.14. Summary of methods for rat control through environmental manage
ment 

Action Action site 

Store food in rat-proof containers with The house 
lids 

Cover water storage containers and The house 
repair leaking taps 

Stack grain sacks closely and change The house 
position every two months 

Keep kitchen refuse/solid waste in The house 
rat-proof containers with tightly fitting 
lids 

Place waste bins on platforms 45 em The house 
above the ground 

Store clothes, paper, soap, candles, etc., The house 
inside closed cupboards 

Plug holes in walls and floor with The house 
mortar, concrete, wire mesh, or metal 
sheet 

Ensure that doors and windows fit The house 
tightly 

Place barriers along overhead cables and The house 
external pipes 

Apply I 0-cm-wide band of paint below The house 
window height on exterior wall surface 

Keep yards and vacant lots free of The surroundings 
accumulations of junk and debris 

Cut down bushes and branches of trees The surroundings 
growing close to the house 

Regularly collect and dispose of 
solid wastes from buildings, shops, 
restaurants, etc. 

Make drains, water distribution pipes 
and conduits of electrical cables rat
proof 

Make warehouses, restaurants and 
other food establishments rat-proof 
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The community 

The community 

The community 

Action to be taken by: 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The family 

The family 

The family 

The individual and the family 

The individual and the family 

The community and the local 
authority 

The community and the local 
authority 

The individual, the community, and 
the local authority 
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7. If the exterior wall has a rough surface, a smooth band of 
paint, 10 em wide, can be applied below window height but 
preferably more than 1 metre above ground level so as to 
prevent rats from climbing up the walls. 

Around the house. The following preventive measures should 
be taken: 

1. Premises, including yards and vacant lots, should be kept 
clean and free of accumulations of junk and debris. 

2. All plant growth likely to harbour rats or conceal their 
activities should be cut down. 

3. Branches of trees growing close to the house should be cut 
down to prevent easy access to roofs. 

In the community. The following preventive measures should 
be taken. 

1. Solid wastes should be collected and disposed of properly 
(see pages 63-67). Particular attention should be given to 
piles of industrial refuse, including damaged packing cases 
and building materials, as these are attractive to rats. 

2. The complete sealing of drains and the sewage system or 
other sanitation systems is also absolutely essential. Rat
proof covers should be placed over access points. Ends of 
ventilator shafts and disused drains should be sealed off at 
the points of entry into the main sewer. Other underground 
structures, such as drains for surface water and conduits 
for electrical cables, should also be rat-proofed as fully as 
possible. 

3. Buildings where food is prepared and stored, such as ware
houses, restaurants and other food establishments, should 
also be made rat-proof. 

The methods used for rat control through environmental man
agement are summarized in Table 2.14. 

Questions 

1. Give the scientific and common names of the two types of rat 
discussed in this section. 

2. Name four diseases transmitted by rats. 

3. Fill in the blanks in the following: 
(a) The bodies of rats are to---- em long. 
(b) The Norway rat has a nose. 
(c) The tail of a roof rat is than its head and body. 
(d) The life cycle of a rat has two stages, namely-----

and----
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4. Give three signs of rat infestations. 

5. State whether the following statements are true or false: 
(a) The Norway rat lives in attics and roof spaces. 
(b) Rats gnaw to keep the incisor teeth at normal length. 
(c) Rats feed on cloth and paper. 
(d) Rats may live in trees. 
(e) Rats search for food and feed during the night. 

6. Fill in the blanks in the following: 
(a) Environmental control of domestic rodents involves pri-

marily elimination of and 

(b) ----------is essential for preventing entry of 
rats into buildings. 

7. State whether the following statements are true or false: 
(a) Rat control requires storage of food and food wastes in 

rat-proof containers. 
(b) Waste bins in the house should be kept on platforms 

15 em above the ground to prevent rats from getting at 
them. 

(c) Availability of water does not affect rat infestations. 
(d) Grain sacks in the house should not be stored in the same 

place for more than two months. 
(e) Placing barriers along external cables and pipes prevents 

the roof rat from using them to enter the house. 
(f) Accumulations of junk and debris attract rats. 
(g) The Norway rat can enter dwellings by way of the 

branches of trees growing close to the house. 
(h) Sealing of drains and other underground structures is 

essential for rat control. 
(i) Solid waste management, drainage and wastewater re

moval are environmental measures for rat control. 
(j) Mortar, concrete, metal sheets and wire mesh are rat

proof materials. 

Answers 
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Sandflies 

Distribution 

Phlebotomus papatasii, the sandfly, is widely distributed m 
Asia, Africa and South and Central America. 

Public health importance 

The sandfly transmits various forms of leishmaniasis, includ
ing kala azar, oriental sore and espundia, and the viral disease 
called sandfly fever. The symptoms of sandfly bite and the mode of 
transmission and symptoms of some sandfly-borne diseases are 
shown in Table 2.15. Suggested methods of treatment for sandfly 
bite are given in Appendix 1. 

Table 2.15 Symptoms of sandfly bite and mode of transmission and symptoms of 
sandfly-borne dis eases 

Disease/Problem 

Bite 

Kala azar 

Oriental sore 

Espundia 

Sandfly fever 

Mode of transmission 

Disease germs are ingested by the 
sandfly from an infected person and 
spread to others through the 
proboscis when a blood meal is 
taken 

As for kala azar 

As for kala azar 

As for kala azar 

Biology and behaviour 

Symptoms 

Itching 

Fever, enlarged liver and spleen, 
enlarged lymph nodes, anaemia, 
death (if untreated) 

Ulcers on skin 

Erosive ulceration of mucous 
membranes of nose and mouth; 
death (if untreated) 

Chills with slight shivering, head
ache, and pain in the neck, lower 
back and limbs, pain when eyeballs 
are moved, vomiting 

The sandfly is a small (about 2.5 mm long) yellowish-grey or 
buff-coloured insect with a slender hairy moth-like body, very long, 
thin legs, and narrow hairy-veined wings. It has long slender an
tennae, long maxillary palps, and a proboscis which is longer than 
the head. The morphological features of the sandfly are shown in 
Fig. 2.19. 
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Fig. 2.19 Morphological features of the sandfly 

The life cycle consists of four stages, namely egg, larva, pupa 
and adult, as shown in Fig. 2.20. Females deposit 40-60 eggs after 
a blood meal. The eggs, which are elongated and shiny brown in 
colour, are ejected by the female to a distance several times the 

Fig. 2.20 Life cycle of the sandfly 
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length of the abdomen. They are very sensitive to the external 
conditions and die quickly if exposed to sunlight or not kept damp. 

The larvae are tiny caterpillar-like creatures (0.5 mm in 
length) with greyish-white bodies and dark heads. The body has 
a few short, sparse hairs and 2 or 4 long hairs sticking up character
istically at the rear. The larvae feed on decaying vegetable matter, 
faeces and other organic debris. The pupa is buff-coloured and the 
old larval skin is always attached to the tip of the abdomen. In warm 
weather, the adult insect emerges after 6-10 days. 

The females are blood suckers and their bites cause irritation. 
They are nocturnal and often forage only for an hour or so after 
sunset. During the day, they hide in cool, damp places and are much 
more abundant in masonry or thick-walled houses than in bamboo 
and plaster huts. They favour dark rooms on the sheltered side of 
the ground floor of houses where they are not exposed to the wind. 
Ceiling fans usually keep them away and they seldom rise above the 
ground floor. Sandbags used for raising the sides of tents provide 
good hiding places. When disturbed, they usually fly only a few 
inches, appearing to hop rather than fly. 

Sandflies breed on relatively damp and sheltered sandy soil, 
often at the bases of walls, crumbling masonry, in damp cracks, in 
soil contaminated by animals, and in the burrows of wild animals 
such as gerbils and ground squirrels. These breeding places are 
within about 50 metres of their feeding places. 

Environmental control 

In the light of the information on sandfly behaviour given 
above, environmental measures in and around the house will be the 
most effective in sandfly control. 

In the house. Every household should, as far as possible, have 
a properly designed and maintained sanitation system (see pages 
74-77). 

Cracks and crevices should be plugged and floors and walls 
levelled, particularly in masonry and mud houses. 

Houses should have adequate ventilation and air circulation. 
Sleeping areas should preferably not be located on the ground 

floor but about 4-7 metres above the ground as sandflies seldom 
reach this height. 

Sandflies are able to pass through most screens. However, 
mosquito nets sprayed with insect repellent can be used to avoid 
being bitten during sleep. Since sandflies forage mostly at sundown, 
closing doors and windows for 1-2 hours at dusk also helps in 
preventing access to the house. 

Around the house. Open spaces around the house should not be 
used for defecation. Animal shelters should be cleaned regularly to 
prevent accumulation of animal dung. Dung heaps in open spaces 
around the house should be systematically removed. 
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Breeding places around the house should be eliminated by 
removing debris, particularly crumbling masonry, old foundations 
and piles of stones, and by ensuring effective drainage and waste
water disposal (see pages 70-72). 

In the community. Adequate arrangements should be made for 
solid waste and wastewater management (see pages 63-67 and 
70-72). 

Defecation in open spaces should be prevented by providing 
sanitary latrines and community education; in problem areas, ex
posed faeces and dung heaps should be removed (see pages 74-76). 

Table 2.16 Summary of methods for sandfly control through environmental 
management 

Action 

Ensure proper design and maintenance 
of sanitation system 

Plug cracks and crevices in walls and 
floors 

Ensure adequate ventilation and air 
circulation 

Locate sleeping area on upper floor or 
4-7 metres above the ground 

Use mosquito net sprayed with 
repellent while sleeping 

Close doors and windows for 1-2 hours 
at dusk 

Do not defecate in open spaces around 
the house 

Keep animal shelters clean and remove 
dung heaps 

Remove debris, crumbling masonry, old 
foundations and piles of stones from 
around the house 

Make adequate arrangements for 
drainage and wastewater disposal 

Provide community sanitation systems 

Action site 

The house 

The house 

The house 

The house 

The house 

The house 

The surroundings 

The surroundings 

The surroundings 

The house, the 
surroundings, and 
the community 

The community 

Remove exposed faeces and animal dung The community 

Action to be taken by: 

The family 

The individual and the family 

The family 

The family 

The individual 

The individual and the family 

The individual 

The individual and the family 

The individual and the family 

The family, the community, and 
the local authority 

The local authority and the 
community 

The local authority and the 
community 
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The methods used for sandfly control through environmental 
management are shown in Table 2.16. 

Questions 

1. What is the scientific name of the sandfly? 

2. Fill in the blanks in the following: 
(a) The sandfly is a vector of diseases such as -----

and 

(b) The sandfly picks up disease germs and spreads them 
while and blood. 

3. State whether the following statements are true or false: 
(a) The sandfly has a hairy body. 
(b) The sandfly has very long, thin legs. 
(c) The proboscis of the sandfly is shorter than its head. 
(d) The sandfly does not bite. 
(e) During the day, sandflies hide in cool, damp places. 
(f) Sandflies breed in damp, sheltered sandy soil, con

taminated by human and animal excrement. 
(g) The flight range of the sandfly is only about 50 metres. 

4. What are the stages in the life cycle of the sandfly? 

5. State whether the following statements are true or false: 
(a) Defecation in open spaces prevents sandfly breeding. 
(b) Sandfly control requires plugging of cracks and crevices 

and levelling of walls and floors in the house. 
(c) Sandflies are much more abundant in bamboo and thatch 

dwellings than in masonry and mud-walled houses. 
(d) Sleeping on an upper floor prevents being bitten by sand

flies. 
(e) Sandflies can pass through most screens. 
(f) Closing doors and windows in the morning prevents 

sandflies from coming into the house. 
(g) Debris such as crumbling masonry, old foundations, piles 

of stones, and animal and human excreta should be regu
larly removed to prevent sandfly breeding. 

Answers 

an.x-1 (il) aslBd (J) 
an.I-1 (a) an.I-1 (p) aslBd (;:>) an.x-1 (q) aSlBd (B) ·g 

nnpB puB Bdnd 'BA.IBI 'ilil3 "f' 

an.x-1 (il) an.x-1 (J) 
an.x-1 (a) aslBd (p) aSIBd (;:>) an.I-1 (q) an.x-1 (B) "8 

ilu~~;:>ns 'ilu~+~q ( q) 
.xaAaJ A:upuBs 'Bwundsa 'a.xos IBtua~.xo '.xBzB BIB~ (B) ·z 

JJSVJVdVd SnWOJOqoJ'lfd "1 



Solid waste management 

Solid waste management 

Effective control of several disease vectors, e.g., mosquitos, 
houseflies, cockroaches, sandflies, rats and assassin bugs, requires 
proper management of solid waste. Fig. 2.21 shows how solid waste 
management can improve human health and promote economic 
development. 

Management of solid wastes involves three types of activities: 
• storage of waste at the source; 
• collection and transport to the disposal site; 
• final disposal. 

Fig. 2.21 Effects of solid waste management on health and economic develop
ment. Solid waste management results in a number of benefits to the 
community (as indicated by the + signs) but also has the disadvantage 
that it imposes a financial burden on it (as indicated by the - signs). 
However, the overall result is a net increase in economic output. 
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Storage 

Sources of solid waste within a community include house
holds, hotels and restaurants, institutions such as schools and hos
pitals, markets, food shops, animal sheds and poultry houses, etc. In 
order to control insect and rat infestations, it is essential that 
indiscriminate dumping of refuse is avoided and proper arrange
ments made for its storage as it is produced. Various storage devices 
are listed in Fig. 2.22, together with their advantages and disadvan
tages. 

The factors affecting the choice of a storage device are useful
ness at the site of waste production, the health risks involved, and 
the need to ensure efficient collection of the wastes. The storage 
volume necessary depends on the density of the wastes and the 
frequency of collection. 

For insect vector control, it is essential for household storage 
devices to be provided with lids. If rats are present, household 
wastes should be stored in metal bins placed on platforms 45 em 
above the ground and covered with lids. 

Collection and transport 

Collection essentially involves the removal of solid waste from 
the storage device to the place of disposal. Collection equipment 
includes handcarts, carts drawn by animals, containers carried on 
the saddles of animals, and motor vehicles such as trucks, tractors, 
and various types of loader, etc. 

The frequency of waste collection will depend on the charac
teristics of the waste and of the collection area, the type of storage 
device, the climate and the cost. In hot climates, collections twice 
a week are not enough to prevent garbage containers from attract
ing insects and rats and causing a nuisance. The residue of wet 
garbage sludge left in containers may also provide a breeding 
ground for insects. Solid wastes should therefore be collected daily 
or at least three times a week, and both the storage devices and the 
collection equipment must be cleaned regularly to remove residues 
of sludge and grease. 

Wastes may be collected on site, at the roadside, or at commu
nal collection points. Care should be taken to avoid spillage of solid 
wastes during transportation. 

Waste disposal 

Refuse dumps lead to serious problems with insects and rats, 
besides constituting a health and environmental risk to communi
ties. Dumping of solid wastes in open spaces must therefore be 
avoided. Sanitary landfill and composting are more appropriate 
forms of solid waste disposal in developing countries . 
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Fig. 2.22 Storage devices for solid waste 

Household storage devices 
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Plastic bins with lids 
Galvanized steel bins with lids 
Expendable plastic bags 

Communal storage devices 

I Stationary 

Depots 
Enclosures 
Fixed storage bins 
Concrete pipe sections 

Portable 

- Inexpensive 
- Create unhygienic conditions 
- Harbour disease vectors 
- Cause odour nuisance 
- Take a long time to transfer 

from site to vehicle if small 
and numerous, i.e., inefficient 

- Expensive 
Ensure hygienic storage 

- Improve efficiency of collection 
- Attract scavengers from lower 

income groups 
- Can be misused, e.g., for food and 

water storage 

- Not recommended 
- lead to scavenging 
- Encourage wastes to be strewn 

over site 
- Give opportunities for rampant 

breeding of disease vectors 
- Require manual labour to clear site 

with possible direct contact with 
disease vectors 
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site to vehicle 
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tilt-frame trucks 

Trailers used with tractors 
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- Can be used at large sites, 
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e.g., markets 

- Can transport large volumes of 
waste efficiently 

WHO 90709 

Sanitary landfill involves the controlled deposition and corl
paction of wastes on land, followed by the addition of a compact 
cover of at least 15 em of soil to prevent access by insects and rats. 
Some features of a sanitary landfill operation are shown in Fig. 2.23. 

Composting is a process whereby the putrescible matter in 
solid wastes is converted biologically into an organic manure called 
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Fig. 2.23 Sanitary landfill operation 
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compost. The process essentially involves leaving an uncompacted 
layer of refuse in a landfill for a period of time, then digging it up 
and screening the compost. The process ensures reliable sanitiz
ation since pathogenic organisms are destroyed by the heat gener
ated by biological decomposition and the antibiotic substances pro
duced by fungi. 

Organization of solid waste management 

Residents of low-income squatter settlements and slums in 
urban areas of developing countries seldom have adequate health
related environmental services, and it is being increasingly realized 
that such services should be provided by the local authorities. 
Unfortunately, however, in many developing countries, such 
authorities suffer chronically from a lack of funds. It is now accep
ted, therefore, that self-help and mutual help at community level are 
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Table 2.17 Role of community members in solid waste management 

Action 

Store kitchen refuse, food wastes and 
other household wastes in closed 
containers 

Action site 

The house 

Remove junk, unwanted articles and The surroundings 

plant debris from yards and store with 
household refuse 

Clean animal shelters and store animal The surroundings 
wastes with household refuse 

Do not mix human excreta with The surroundings 
household wastes. To prevent this, 
avoid defecation in open spaces and 
use sanitary latrines 

Avoid indiscriminate dumping of solid The community 
wastes in vacant lots, drains, etc. Use 
communal storage devices 

Do not allow wastes to be scattered 
around communal storage devices. 
Ensure that waste is stored inside these 
devices 

Organize regular street sweeping and 
removal of animal and human 
excrement, plant debris, crumbling 
masonry, rubble, discarded packaging, 
tins, bottles and other community 
wastes 

Organize regular collection and 
transport of wastes from household 
and communal storage devices 

Organize disposal of solid wastes 
through sanitary means away from 
human settlements. Do not allow 
wastes to be left in open dumps 

The community 

The community 

The community 

The community 

Action to be taken by: 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The community and the local 
authority 

The community and the local 
authority 

The community and the local 
authority 

essential if the deficiencies in these services are to be made good in 
the immediate future. 

The role which community members can play in ensuring 
effective solid waste management is indicated in Table 2.17. 

Questions 

1. What is solid waste management? 
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2. Fill in the blanks in the following: 
Solid waste management can help in controlling disease 
vectors such as 
-----, and-----

3. Name a few sources of solid waste production in a community. 

4. State whether the following statements are true or false: 
(a) Insects and rats can be controlled through the indiscrimin

ate disposal of refuse. 
(b) Household storage devices can be of either standardized 

or nonstandardized types. 
(c) Nonstandardized storage devices ensure hygienic condi

tions and improve collection efficiency. 
(d) Standardized storage devices are cheaper than nonstand

ard storage devices. 
(e) Depots and enclosures are portable communal storage 

devices. 
(f) Stationary communal storage devices are preferable to 

portable devices. 

5. Answer the following questions: 
(a) What are the factors involved in the choice of a storage 

device? 
(b) How often should solid waste be collected in hot cli

mates? 
(c) What are the most suitable forms of solid waste disposal 

in developing countries? 

6. State whether the following statements are true or false: 
(a) To ensure the effective control of insects and rats, famil

ies should store household refuse in closed containers. 
(b) When the local authorities are unable to provide the 

required level of waste management services, self-help 
and mutual help at the community level can do much to 
remedy the situation. 

(c) Mixing human excreta with household waste poses in
creased health risks. 

(d) For communal storage devices to be used properly, 
wastes should be placed inside them and not scattered 
around them. 

(e) Regular street sweeping and removal of community 
wastes are essential components of solid waste manage
ment. 



1. Proper storage, collection, transport and disposal of solid 
wastes 

2. houseflies, cockroaches, sandflies, rats, assassin bugs 
3. Households, hotels and restaurants, schools, hospitals, mar

kets, food shops, animal shelters 
4. (a) False (b) True (c) False (d) False (e) False 

(f) False 
5. (a) Usefulness at the site of waste production, the health risks 

involved, and the need to ensure efficient collection of the 
wastes 

(b) Daily or at least three times a week 
(c) Sanitary landfill and composting 

6. (a) True (b) True (c) True (d) True (e) True 
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Wastewater management 

The major sources of water supply in low-income urban com
munities are hand-pumps, wells and public standpipes. The waste
water arises primarily from spillage around these community sour
ces. Other wastewater sources include latrines, drains, and roadside 
ditches and puddles. 

Wastewater pools provide breeding sites for insects such 
as mosquitos, houseflies, cockroaches and sandflies, and serve as 
sources of water for rats. Effective removal of wastewater is there
fore essential for their control. Fig. 2.24 shows how wastewater 
management can improve human health and promote economic 
development. 

Fig. 2.24 Effects of wastewater management on health and economic develop

ment. Wastewater management results in a number of benefits to the 
community (as indicated by the + signs) but also has the disadvantage 
that it imposes a financial burden on it (as indicated by the - signs). 

However, the overall result is a net increase in economic output. 
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Drainage 

Drainage systems may consist of pipe drains, open lined or 
unlined drains, subsoil drains, or vertical drains. Unwanted water is 
normally removed by gravity flow, thus eliminating or restricting 
breeding places for insects. 

To prevent the accumulation of spilt water around hand
pumps and public standpipes, proper drainage by means of soakpits 
should be provided, due account being taken of the type of soil in the 
region. Other unwanted water and wastewater pools, caused, e.g., 
by the accumulation of sullage and rainwater in yards and in 
roadside ditches, are best eliminated by means of an organized pipe 
drainage system, supplemented in some situations by open lined 
stormwater drains. 

Filling 

Filling is one of the most satisfactory methods for the perman
ent elimination of hollows in which insects can breed, provided that 
fill material can be obtained without creating undrained borrow 
pits. Small, scattered water pools in and around settlements can be 
filled by hand and the surface levelled by the vector control staff. 

Table 2.18. Role of community members in wastewater management 

Action Action site 

Replace leaking taps and control water The house 

spillage 

Ensure removal of wastewater from The house 

houses through properly designed 
drainage system 

Provide soakpit for sullage outside the The surroundings 
house if community does not have 
a drainage system 

Provide soakpits around hand- The community 
pumps, public standpipes, and commu-
nity water supply sources 

Organize drainage or filling of The community 
undesirable water bodies 

Avoid dumping of solid wastes in open The community 
drains-remove if present 

Organize effective wastewater removal, The community 
treatment and disposal, if wet off-site 
sanitation systems are used in the 
community 

Action to be taken by: 

The individual and the family 

The family 

The family 

The community and the local 
authority 

The community and the local 
authority 

The individual, the family and 
the community 

The community and the local 
authority 



Insect and rodent control 

Marshy areas can be filled with stable demolition waste and excava
tion material. Solid wastes may be used as fill material provided 
that the guidelines for sanitary landfill are strictly followed (see 
pages 64-66). 

Wastewater removal in sanitation systems 

Dry on-site latrines do not require any provision for waste
water disposal. In wet on-site systems, soakaways and septic tanks 
are provided. Wet off-site systems require arrangements for the 
systematic removal of wastewater by means of sewerage systems or 
vacuum tankers with subsequent treatment and disposal. 

Organization of wastewater manangement 

As for solid waste management, action taken by the local 
authorities can be supplemented by community-based services in 
low-income settlements. The ways in which community members 
can ensure effective wastewater management are listed in Table 
2.18. 

Questions 

1. What is wastewater management? 

2. Fill in the blanks in the following: 
(a) Wastewater pools provide 

vectors. 
sites for insect 

(b) Wastewater pools serve as a source of water supply for 

(c) Wastewater management helps in the control of several 
disease vectors such as 
-----, and -----

3. How does effective wastewater management help a commu
nity? 

4. State whether the following statements are true or false: 
(a) Drainage and filling are methods of eliminating undesir

able water pools in a community. 
(b) Soakpits should be provided around hand-pumps and 

public standpipes. 
(c) Excavation materials and demolition wastes can be used 

as filling material. 
(d) Solid wastes cannot be used as filling material. 
(e) In the absence of a community drainage system, every 

household should have a soakpit outside the house. 
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(f) Solid wastes should be dumped in open drains. 
(g) Arrangements should be made for the effective removal, 

treatment and disposal of wastewater when wet off-site 
systems are used in the community. 

(h) Action taken by the local authorities can be supple
mented by community-based wastewater management 
services. 

Answers 
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Sanitation 

Scattered dung heaps and human excrement, as well as poorly 
designed and maintained latrines, provide ideal breeding sites for 
houseflies, mosquitos, cockroaches and sandflies. To prevent this 
from happening, proper sanitation must be provided and the com
munity made aware, through education, of the need for the facilities 
to be properly used and maintained. 

Table 2.19 Comparison of sanitation technologiesa 

Sanitation Suitability Suitability Con- Oper- Ease of Self-help 
technology for rural for urban struction ating construe- potentialb 

areas areas costb cose tion 

------------ ---------------------

Ventilated Suitable Suitable in L L Very easy H 
improved pit low/medium- except in 
(VIP) latrine density wet or rocky 
and Reed areas ground 
odourless earth 
closet (ROECs) 

Pour-flush (PF) Suitable Suitable in L L Easy H 
toilet low/medium-

density areas 

Double-vault Suitable Suitable in M L Requires H 
com posting very low- some skilled 
(DVC) toiletd density areas labour 

Self-topping Suitable Suitable in M L Requires H 
aq ua-privyd low/medium- some skilled 

density areas labour 

Septic Suitable for Suitable in H H Requires L 
tank rural lowjmedium- some skilled 

institutions density areas labour 

Three-stage Suitable Suitable in M L Requires H 
septic tankd low/medium- some skilled 

density areas labour 

Vault toilet Not suitable Suitable M H Requires H (for vault 
and cartage some skilled construction) 

labour 

Sewered PF Not suitable Suitable H M Requires L 
toilet, septic a skilled 
tank, and engineer/ 
aqua-privy builder 

Sewerage Not suitable Suitable VH M Requires L 
a skilled 
engineer/ 
builder 

-------- - --- --------

a On-site or off-site disposal facilities are required where a sewerage system does not exist. 
• L, low; M, medium; H, high; VH, very high. 
' If groundwater is less than I metre below ground, a plinth should be provided. 
d See KALBERMATTEN, J. M. ET AL. Appropriate technology for water supply and sanitation: a planners's guide, Vol. 2. 
Washington, DC, World Bank, 1980. 



Water 
require
ments 

None 

Water near 
toilet 

None 

Water near 
toilet 

Water piped 
to house and 
toilet 

Water near 
toilet 

Water near 
toilet 

Water piped 
to house 

Water piped 
to house and 
toilet 

----

Sanitation 

Low-cost sanitation systems 

Sanitation systems suitable for low-income communities may 
be dry or wet and use on-site or off-site disposal. The various 
sanitation technologies available are listed and compared in Table 
2.19. Low-cost sanitation technologies can be upgraded when the 
community becomes more prosperous. 

Required soil 
conditions 

Stable permeable soil; 
groundwater at least I 
metre below surface< 

Stable permeable soil; 
groundwater at least I 
metre below surface< 

None (can be built 
above ground) 

Permeable soil; 
groundwater at least 
metre below surface< 

Permeable soil; 
groundwater at least I 
metre below surface< 

Permeable soil; 
groundwater at least I 
metre below surface< 

None (can be 
built above 
ground) 

None 

None 

------

Comple
mentary 
off-site 
facilities 

None 

None 

None 

Treatment 
facilities 
for sludge 

Treatment 
facilities 
for sludge 

Treatment 
facilities 
for sludge 

Treatment 
facilities 
for night soil 

Sewers and 
treatment 
facilities 

Sewers and 
treatment 
facilities 

Re-use Health 
potentialb benefits 

L Good 

L Very good 

H Good 

M Very good 

M Very good 

M Very good 

H Very good 

H Very good 

H Very good 

Need for 
support 
from local 
authorityb 

L 

L 

L 

L 

L 

L 

VH 

H 

H 

------ -------------
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Choice of appropriate sanitation technology 

The appropriate sanitation technology for a community can be 
chosen and its proper operation and maintenance after installation 
ensured only if the choice is based not only on economic, technical 
and financial factors but also on sociocultural ones. Information on 
the types of sanitation technology suitable for a particular commu
nity is available in the literature (see pages 106-107). 

Organization of sanitation services 

The possibility of establishing community-based sanitation 
services in high-density, low-income areas is something that should 
be looked into. The role of community members in ensuring proper 
sanitation is indicated in Table 2.20. 

Table 2.20 Role of community members in sanitation 

Action Action site Action to be taken by: 

Avoid defecation in open spaces; use sani- The house and 
tary latrines the community 

Provide appropriate latrine in the house, The house 
depending on technical features and 
finance 

Keep toilet area well separated from cook- The house 
ing and eating areas 

Organize communal sanitation facilities if The community 
household cannot afford private latrines 

Ensure maintenance and proper use of The house and 
sanitation systems the community 

Organize sewage removal, treatment and The community 
disposal, if wet off-site sanitation systems 
are used 

Questions 

The individual 

The family 

The family 

The community and the local 
authority 

The individual, the family and 
the community 

The community and the local 
authority 

1. Name some disease vectors that proliferate in the absence of 
adequate sanitation in a community. 

2. Fill in the blanks in the following: 
(a) Possible sanitation systems for low-income communities 

include and systems and use 
----~ or disposal. 

(b) ----~ systems require water for the toilet. 
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3. State whether the following statements are true or false: 
(a) Low-cost sanitation technologies can be upgraded as the 

community becomes more prosperous. 
(b) To ensure proper operation and maintenance of sanita

tion systems, account must be taken in the choice of 
a system, not only of economic, technical and financial 
factors but also sociocultural ones. 

(c) Defecation in open spaces helps to control insects and 
rats. 

(d) The toilet area in the house should be well separated 
from the cooking and eating areas. 

(e) Provision of communal sanitation facilities is essential 
when households cannot afford private latrines. 

(f) As far as possible, every household should have a prop
erly designed and maintained sanitation system. 

Answers 
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House design 

Good house design and construction play a vital role in con
trolling insects and rats, thus improving the health and environ
ment of people living in an urban community. Key features of house 
design associated with such control are listed in Table 2.21; most of 
them have already been dealt with in previous sections. The design 
features relating specifically to house construction are considered 
below. 

Table 2.21 Housing design features conducive to the control of in
sects and rats 

Design features 

Adequate water supply with 
bathing and washing facilities 

Sanitation facilities 

Wastewater removal facilities 

Adequate ventilation and lighting 

Proper house construction 

Adequate refuse storage 

Adequate food storage 

Reduction of hiding places 

Vector to be controlled 

Lice 

Houseflies, cockroaches, mosquitos, 
sandflies 

Mosquitos, rats, houseflies, cock
roaches, sandfl ies 

Most insects and rats 

Bedbugs, assassin bugs, cockroaches, 
sandflies, rats, mosquitos 

Houseflies, cockroaches, rats, sand
flies, assassin bugs 

Rats, houseflies, cockroaches 

Floors and walls. Traditional houses in squatter areas often 
have cracked and uneven mud floors which provide excellent ref
uges for several types of insect and rodent vectors. In coastal areas, 
houses are often raised on stilts to avoid flooding and the space 
under the floor of slatted wood or bamboo is used for storage. Such 
spaces also provide refuges for cockroaches, assassin bugs, etc. 

The type of wall construction used depends on the materials 
available locally. The materials used in traditional houses include 
stones and earth, sun-baked mud and wooden boards, split palm 
logs, bamboo, and hardwood planks, while plywood and hardboard, 
and even cardboard from old boxes, are often used for homes when 
people cannot afford to buy anything better. In such traditional 
houses, cracks and crevices in the walls provide a range of refuges 
for disease vectors, while the almost complete lack of windows 
results in a dark, poorly ventilated interior where vectors thrive. 
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The earth used in traditional housing can be stabilized so as to 
prevent erosion and cracking by the addition of bitumen (to make 
asfadobe), cement (to make soil-cement), or lime. Stabilized earth 
blocks can be further improved by compacting them in a mechanical 
ram. Once constructed, earth blocks can be rendered smooth with 
cement or lime-based plaster, often mixed with cow dung, sisal, 
straw, cotton waste or other fibres to give added resistance to 
cracking and powdering-off. In both cases, lime is probably the most 
suitable material to add to earth; it can be produced locally and 
cheaply by heating limestone rock, and the resulting blocks are 
nearly as good as those made with cement. 

Roofs. Traditional earth roofs are still favoured by many com
munities. In general, however, a roof made of thatch, tiles or cor
rugated metal sheets is supported by a timber framework. The 
numbers of insect vectors in such houses can be significantly re
duced by sealing the eaves and constructing ceilings. 

In Central and South America, traditional houses have roofs 
made of palm thatch or poles piled with brushwood and packed with 
earth. These not only provide excellent refuges for assassin bugs but 
also provide surfaces that cannot be penetrated by insecticides even 
if motorized mist-blowers are used. Corrugated metal roofs are not 
favoured in these areas as they become intolerably hot during the 
day and afford no protection from cold at night. A possible com
promise might be to use locally made ceramic tiles. 

Restriction of access 

Whenever possible, screens should be placed over windows 
and doors to prevent the entry of insect vectors. However, metal 
screens severely restrict ventilation and, in humid areas, corrode 
rapidly. Nylon mesh should therefore be used for window screens as 
this material does not reduce airflow by more than 35%. Mesh 
apertures must be less than 1.2 mm to keep out mosquitos, but some 
sandflies can penetrate the finest screens. 

Organization of housing improvement 

The possibility of establishing community-based services as 
a means of improving housing standards should be looked into. The 
role of community members in improving housing is indicated in 
Table 2.22. 
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Table 2.22 Role of community members in improving housing 

Action To be taken by: 

Provide well-defined cooking, eating, 
sleeping and toilet areas in the house 

Use suitable construction materials 
to eliminate vector hiding places 

Provide adequate ventilation and air 
circulation 

Plug cracks, crevices and fissures in 
walls and floors 

Avoid use of wallpaper; use paint on 
walls 

Make floors and ceilings smooth 

Make doors and windows fit securely 

Fit screens to doors, windows and 
venti Ia tors 

Provide adequate food storage 
facilities 

Provide adequate refuse storage 
facilities 

Provide adequate facilities for 
storage of clothing, books, utensils 
and other household articles so as to 
prevent vector access to them 

Ensure adequate water supply 

Ensure adequate sanitation facilities 

Ensure adequate wastewater removal 

Questions 

The family 

The family 

The family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The individual and the family 

The family 

The family 

The family 

The family, the community and the 
local authority 

The family, the community and the 
local authority 

The family, the community and the 
local authority 

1. Name some of the key features of house design associated 
with vector control. 

2. State whether the following statements are true or false: 
(a) Good housing improves the health and environment of 

people in an urban community. 
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(b) Cracked and uneven floors provide excellent refuges for 
insect and rodent vectors. 

(c) Well-ventilated houses encourage vector proliferation. 
(d) Adequate storage should be provided within the house 

for food, refuse, clothing, utensils, books, etc. 
(e) Screening doors and windows and making them fit se

curely restricts entry of vectors into the house. 

3. Answer the following: 
(a) What can be added to earth so as to stabilize it against 

erosion and cracking? 
(b) What material can be used to replace palm thatch roofs 

in traditional houses in Central and South America? 
(c) Which corrodes more easily, a metal screen or a nylon 

mesh? 

Answers 
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Vector 

Assassin bug 

Bedbug 

Body louse 

Head louse 

Mosquito 

Rat 

Sandfly 
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Appendix I 

Suggested methods of treatment for insect 
and rat bites 

Treatment 

Clean bites with one of the following: 
-alcohol or alcoholic liquor 
-soap and water or salt water 
-povidone-iodine or vinegar 

Clean bites with one of the following: 
-alcohol or alcoholic liquor 
-soap and water or salt water 
-povidone-iodine or vinegar 
Drink liquids and rest quietly 

Clean bites with one of the following: 
-alcohol or alcoholic liquor 
-soap and water or salt water 
-povidone-iodine or vinegar 
Decrease fever by either: 
-taking paracetamol and drinking 

liquids, or 
-taking tepid baths 
Do not take aspirin 

Treat scalp with either: 
-kerosene and vegetable oil mixture (I: I) or 
-10% tincture of larkspur• 
Wrap hair in a towel for I hour; 
wash with soap and water and comb 
out dead lice and nits 

Clean bites with one of the following: 
-alcohol or alcoholic liquor 
-soap and water or salt water 
-povidone-iodine or vinegar 

Clean bites with one of the following: 
-alcohol or alcoholic liquor 
-soap and water or salt water 
-povidone-iodine or vinegar 
Decrease fever by taking paracetamol 
and drinking liquids 

Clean bites with one of the following: 
-alcohol or alcoholic liquor 
-soap and water or salt water 
Decrease fever by taking paracetamol 
and drinking liquids 

Advice to be given by 

community worker 

The patient should 
see a doctor 

Boil bed clothes in 
soap and water; 
beat mattresses to 
dislodge bugs; 
pour boiling water over 
bedframes or pass lighted 
candles under bedsprings 

If there is fever, the 
patient should see a 
doctor 

Treat all members 
of the family; 
treat hats, caps, 
combs and brushes 

If there is fever, the 
patient should see a 
doctor 

The patient should see 
a doctor 

If there is fever, the 
patient should see a 
doctor 

a Or any other suitable plant extract; see DuKE, J. A. CRC handbook of medicinal herbs. Boca Raton, FL, CRC Press, 1985. 



A. Insect repellentsa 

Ingredients 

White petroleum jelly 
Oil of citronella 
Spirit of camphor 
Cedar wood oil 

Oil of citronella 
Spirit of camphor 
Cedar wood oi I 

Oil of citronella 
Liquid petroleum 

Oil of citronella 
Spirit of camphor 
Oil of tar 
Oil of pennyroyalb 
Castor oil or tallow 

B. Fly-paper 

Ingredients 

Rosin 
Castor oil 
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Appendix 2 

Instructions for preparation of insect 
repellents and fly-paper 

Weight 
(g) 

57 
14 
7 
7 

28 
28 
14 

28 
113 

85 
28 
28 
7 

113 

Weight 
(g) 

907 
4732 

Parts 

8 
2 

2 
2 

4 

12 
4 
4 

16 

Parts 

I 
5 

Method of preparation 
and use 

Mix ingredients to make a 
cream and apply to the skin 

Mix to make a lotion and 
apply to the skin 

Mix to make a lotion and 
apply to the skin 

Mix to make a lotion and 
apply to the skin. For 
sensitive skins, the castor oil 
can be increased to 170 g 

Method of preparation and 
use 

Heat ingredients together until 
they look like molasses; paint or 
smear while hot on strips of any 
kind of paper; place several fly
papers in a room 

a Will repel mosquitos and sandflies. Highly effective chemical repellents exist, e.g., Deet, but may be too expensive for use 
in low-income settlements. 

b Or any other suitable oil; See DuKE, J. A. CRC handbook of medicinal herbs. Boca Raton, FL, CRC Press, 1985. 
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Appendix 3 

Use of chemicals for insect and rodent control 

Introduction 

The use of chemicals to supplement environmental methods 
for insect and rodent control may be unavoidable, e.g., in the case of 
an epidemic; when large infestations already exist; when heavy 
infestations of body lice occur among people living in crowded 
conditions without facilities for washing; etc. 

Experience over the years, however, has shown that chemical 
control has a number of disadvantages: 

-Some chemicals pollute the environment and may cause 
serious ecological damage. 

-Some chemicals are dangerous, both for the user and for the 
exposed population. 

-Vectors may develop resistance to chemicals. 
-Many chemicals are expensive and usually provide only 

temporary relief unless used in conjunction with preventive 
measures. 

Guidelines for chemical control 

The hazards associated with any particular chemical will de
pend on the type of formulation, the concentration of the chemical 
in the formulation, the method of application, the magnitude of the 
surface area to be treated, the dosage required, and the exposure of 
human or animal populations to the chemical from the treated 
surface or area. It is therefore essential to seek expert advice before 
using chemical control methods. Guidelines for the preparation of 
formulations, the dosages required, the safety precautions to be 
taken and other factors should be carefully followed. a 

Pesticide poisoning and its treatment 

The toxicity of a chemical to any organism is measured in 
terms of the dose (in mg) per kilogram of body weight required to kill 
a given percentage of exposed organisms. The LD 50 , for example, is 
the lethal dose required to kill 50% of the exposed organisms. Based 
on LD 50 values, chemicals may be rated as extremely, highly, moder
ately, or slightly toxic, or nontoxic. Table A3.1 gives general guide
lines for estimating the toxicity to humans of chemicals having 
various toxicity ratings. 

a See: Chemical methods for the control of arthropod vectors and pests of public health 
importance, Geneva, World Health Organization, 1984; and Vector control in international health, 
Geneva, World Health Organization, 1972. 
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Table Al.l Toxicity of pesticides to humans 

Toxicity rating 

Extremely toxic 
Highly toxic 
Moderately toxic 
Slightly toxic 
Nontoxic 

Oral LD
50 

for any animal 
(mgfkg body weight) 

Less than 5 
5-50 
50-500 
500-5000 
5000-15000 

Probable lethal dose (oral)a 

A few drops 
A "pinch" or I teaspoonful 
1-2 tablespoons 
30 ml-0.5 litres 
0.5-1 litre 

a For someone weighing 60 kg. 

Accidental ingestion of, or excessive exposure to pesticides 
can result in poisoning and may even cause death. Table A3.2 lists 
the symptoms of pesticide poisoning and Table A3.3 describes the 
first aid that must be given when these symptoms are seen in 
individuals exposed to chemicals. 

Table A3.2 Symptoms of pesticide poisoning 

Type of pesticide 

Organophosphorus 
compounds 

Carbamates 

Ch Iori nated 
hydrocarbons 

Symptoms 

Mild 
Blurred vision, headache, 
dizziness, weakness and 
anxiety 

Moderate 
Uncontrolled watering of 
eyes, salivation, nausea, 
vomiting, perspiration, 
muscular tremors, 
abdominal cramps 

Severe 
Difficulty in breathing, 
diarrhoea, cyanosis, 
pin-point eye pupils, 
convulsions and coma 

As for 
organophosphorus 
compounds 

As for 
organophosphorus 
compounds 

Remarks 

There is a considerable time 
lag between exposure 
to the pesticide and the 
appearance of symptoms. 
Their association with 
pesticide poisoning may 
therefore not be 
immediately recognized 

Incapacitating symptoms 
develop immediately on 
exposure, thus enabling 
the victim to avoid 
further exposure long 
before a dangerous dose is absorbed 
Severe poisoning with 
carbamates therefore rarely occurs 

As for 
carbamates 
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Table Al.l First aid in poisoning by organophosphorus compounds, 
carbamates and chlorinated hydrocarbons 

Route of entry 

Ingestion 

Skin contamination 

Treatment 

-Place patient with head down and to one side, the 
chin elevated and the tongue pulled forward 

-If vomiting or hypersalivation has occurred, re
move clothes and wash the skin with soap and 
water for at least 10 minutes 

-Call a doctor and arrange for rapid gastric lavage 
-In unconscious persons with respiratory difficulty 

and convulsions, artificial respiration may be 
required. Avoid mouth-to-mouth respiration if 
patient has been vomiting. Contact a doctor 
immediately for advice on drugs to be adminis
tered after cyanosis has been overcome 

-Remove clothes and wash the skin with soap and 
water for at least 10 minutes 

-Treat contamination of eyes by washing the con
junctiva 

-If signs of respiratory difficulty are observed, call 
a doctor and follow the procedure given above 
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Communication techniques 

Introduction 

Effective implementation of a community action programme 
depends entirely on the participation of the beneficiaries. The edu
cation of the public on relevant issues therefore plays a vital role in 
ensuring its success. 

A variety of communication techniques, media and materials 
can be used as tools for creating an awareness of insect and rodent 
vectors. These include techniques based on direct contact with 
people, such as group discussions, lectures, case studies, demonstra
tions, etc.; the use of the mass media, including radio, television, 
etc.; and others, such as traditional art forms, films and exhibitions 
(see Tables 3.1-3.3). 

Communication materials in the kit 

Basic information on insect and rodent control is contained in 
the kit in the form of information and action sheets. These can be 
used by community workers to provide essential information to 
individuals, families and communities. 

Other materials that can be used for generating interest 
among residents have also been provided, including games and 
puzzles. Some examples are given on pages 96-101. 

Other techniques, such as folk plays, puppet shows, audio
cassettes and video films, can be used at the regional level. 
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Table 3.1 

Technique 

Public meetings and 
lectures 

Group discussion 

Techniques based on direct contact with people 

Advantages 

Easy to arrange; 
reach many people; 
can have more than one speaker; 
create awareness and public in
terest; 
stimulate follow-up 

Builds group consciousness; 
individual members can under
stand where each stands in rela
tion to the issue discussed; 
gives opportunities for exchang
ing opinions and increasing toler
ance and understanding 

Disadvantages 

Audience is usually passive; 
speaker may not understand the 
audience's needs; 
difficult to assess success; 
audience might not learn the 
main points 

Some members may dominate 
the discussion; 
requires trained leaders; 
sometimes difficult to control or 
to keep focused on the main issue 

Remarks 

Handouts should be used; 
presentation should be clear; 
speaker should establish two
way communication; 
visual aids should be used when 
possible 

Should be used with an interest
ed audience to discuss a definite 
problem; 
procedure should be flexible and 
informal; 
requires a good chairperson; 
a summary of the discussion 
should be presented at the end; 
a decision should be made by the 
group as to its stand on the issue 
discussed 
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Case study 

Home visit 

Demonstration with 
a small group 

Can illustrate a situation where 
audiences can provide sugges
tions; 
can elicit local initiatives if the 
case is relevant to local problems 

Establishes good personal rela
tionships between community 
workers and families; 
encourages families to particip
ate in public functions, demon
strations and group work 

Participants can be active and can 
learn by doing; 
convinces the audience that 
things can easily be done; 
establishes confidence in the 
community worker's ability 

Difficult to organize; 
some audiences may not identify 
with the case 

A community worker cannot 
visit every family in the commu
nity; 
only families in accessible local
ities can be visited 

Requires preparation and careful 
selection of place and demonstra
tion topic; 
outside factors can affect demon
stration results and consequently 
might affect confidence in the 
community worker 

Should be well prepared; 
can be used in training courses; 
questions and discussions should 
lead to recommendations for ac
tion 

Records should be kept of fami
lies visited; 
a schedule for home visits should 
be drawn up to ensure efficient 
allocation of time; 
handouts should be given to fami
lies visited 

Demonstration processes should 
be rehearsed in advance; 
audience should participate in 
the actual process; 
educational materials should be 
distributed to participants at the 
end of the demonstration 
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Table 3.2 Use of the mass media 

Technique 

Radio 

Television 

Advantages 

Can reach mass audiences cheaply; 
can be used to support other chan
nels of communication; 
efficient method of publicizing 
events and development activities; 
can mobilize audience to participate 
in public events and projects of 
value to community; 
flexible, and can include drama, lec
tures, folklore, songs, interviews 
and variety shows; 
effective in creating awareness and 
setting an agenda of priorities for 
people's attention 

Can be used to explain complicated 
messages because of its use of sound 
and picture; 
programmes can be repeated at 
little extra cost; 
suitable for mixed presentations of 
issues; 
suitable for motivation through use 
of folklore, art and music, commu
nity events, and animated public 
speeches and debates; 
effective in bringing issues to public 
attention, and powerful in creating 
awareness; 
suitable for illiterate audiences 

Disadvantages 

One-way channel; 
complicated issues difficult to illus
trate; 
audience reaction, participation or 
interest in messages delivered dif
ficult to assess; 
content may not be tailored to small 
communities as it is usually pre
pared for a national audience, or 
special ethnic or language group, 
thus reducing relevance to local 
problems; 
difficult to use the material broad
cast as a reference without invest
ment in documentation; 
texts of radio programmes are usu
ally needed for effective follow-up, 
but are rarely available 

Expensive to operate; 
receivers not available in many 
areas and among poorest groups; 
has traditionally been used for en
tertainment and politics, thus pro
gramming skills more likely to be 
available for entertainment; 
educational programmes may face 
severe competition from entertain
ment; 
no audience participation; 
present state of technology may not 
allow immediate coverage or timely 
relay of local community actions 
and events; 

Comments 

Radio messages should often be sup
ported by personal follow-up; 
effectiveness increased if messages 
are used in group discussions, e.g., 
farmers' forums or regular training 
courses; 
desirable for radio to cover local 
events, assist in explaining and pro
moting local projects and develop
ment efforts; 
programming should maintain a bal
ance between national and local 
coverage, interviews and lectures, 
news and profiles of developmental 
issues 

Local TV stations can play an im
portant role in development; 
more educational training is re
quired for staff; 
easy to exchange information; 
programmes are scheduled in ad
vance, well documented, with 
heavy involvement of, and focus on 
local problems; 
very effective for activating group 
learning when used in viewing 
centres or as part of multimedia 
campaign for education, informa
tion and motivation 
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Folk theatre 

Can provide detailed information; 
easy to present technical data in 
clearly designed text; 
important topics can be covered in 
a series of articles; 
can influence the attention of an 
audience by where information is 
placed and on what page; 
influential in creating awareness 
and mobilizing public opinion; 
material published can be shared 
and used for reference; 
can be used to support radio and 
TV for educational purposes and 
follow-up on lessons, issues and 
topics discussed in the other two 
media 

Culturally relevant; 
easily available and inexpensive in 
some countries; 
often more credible to traditional 
community members than modern 
media 

requires more planning and pre
paration, and technical, creative and 
communication skills than other 
media; 
difficult to use material televised as 
a reference without investment in 
television documentation; 
texts of television programmes are 
needed for follow-up, but are not 
always available 

Can be used by literate people only; 
difficult to reach isolated people and 
communities; 
can be expensive for poor families; 
requires special writing and editing 
skills, which are not always avail
able; 
like all other mass media, it is a one
way communication channel; 
feedback is difficult because of audi
ence reluctance or inability to con
tact the editor; 
difficult to publish at regional level; 
small communities usually cannot 
afford to publish their own news
paper without support from the 
national government 

Can lose control of the message; 
format can distract from content 

Best source of information if de
velopment topics are covered on 
regular basis; 
can be used to establish local com
munity papers and bulletin boards; 
can be circulated to community 
members to reduce cost per indi
vidual family; 
can be used to support literacy 
classes; 
special sections can be prepared 
especially for poor readers and 
semiliterate people 

Flexibility ofthe form can vary from 
country to country; 
one of the best uses is often in 
combination with a modern me
dium, such as television or radio, or 
supported by loudspeakers 
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Table 3.3 Other communication techniques 

Technique 

Publications 
and leaflets 

Films 

Advantages 

Excellent for in-depth presentation 
of issues and technical information; 
can cover more than one topic; 
easy reference and can be directed 
to specific audiences; 
can be illustrated and made attract-
ive; 
can support other media for educa
tional purposes 

Use of sight and sound can attract 
audience's attention; 
can make great emotional appeal to 
large audiences 

Disadvantages 

Expensive; 
should only be used if well designed 
and produced; 
poorly printed publications may be 
expensive and not read; 
require special editing, design and 
production skills 

Good films are rare; 
equipment is costly to buy and 
maintain; 
one-way communication unless 
used to stimulate discussion; 
requires skill in operating film pro
jectors 

Remarks 

Should be used to support special 
campaigns, such as literacy and 
adult education; 
most useful if topics are covered in 
a series of publications; 
can be used successfully in group 
discussions and as back-up materials 
for public meetings; 
can be used for in-service training of 
field staff and to keep up morale, 
particularly if field staff are widely 
dispersed 

Best if combined with group dis
cussions; 
much work has to be done to pro
duce good films; 
carefu I attention is necessary when 
audience is asked to evaluate a film; 
films should be used for stimulating 
discussion rather than for teaching 
alone 
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Models, exhi
bitions, and 
displays 

Maps, charts, 
and diagrams 

Blackboard 

Appeal to several senses; 
can be used for various occasions 
and situations; 
can illustrate ideas in detail 

Visual appeal; 
should simplify details; 
permit leisurely study; 
can be placed in sequence on display 
boards 

A flexible tool; 
easy to make and use; 
can be very attractive if used 
properly; 
use of coloured chalks can add to its 
visual appeal; 
can be portable 

Few people can construct or use 
them properly 

May mislead by over-simplicity; 
can create transport and storage 
problems 

Requires some skill in handling 
(which is quickly acquired); 
requires teaching skills to make 
best use of it 

Useful models and exhibitions can 
be built up locally; 
should be used in familiar places, 
such as community centres 

Should be specially made for a par
ticular group; 
may need carefu I explanation at 
first; 
can be used to provide summary of 
information; 
symbols and layouts should be famil
iar to the audience 

Should be available in every group; 
very useful for schematic summaries 
of talks or discussions; 
audience can participate; 
small blackboards can be portable; 
writing should be clear 

() 
0 
3 
3 
c 
::J 

n 
~ a· 
::J ... 
(1) 
n 
:r 
::J 

..c 
c 
(1) 
VI 



Insect and rodent control 

Games and puzzles 

Snakes and ladders 

This game emphasizes the fact that insect and rodent infesta
tions are harmful to human health and cause economic losses, both 
to individuals and to the community. The snakes represent insect 
and rodent vectors and the ladders represent the preventive 
measures for vector control. When the head of a snake is encoun
tered during the game, the player receives a setback proportional to 
the severity of the related vector-borne disease, and must move his 
or her counter back down the snake. When the bottom of a ladder is 
encountered, the player receives a bonus in proportion to the health 
and economic benefits achieved, and can move his or her counter to 
the top of the ladder. A minimum of two players is needed for this 
game. 

Follow these steps to play the game: 
1. The first player throws the dice and reads the number. 
2. The first player moves his or her counter (e.g., coin, stone) 

from the square marked START (bottom left corner) accord
ing to the number shown on the dice, i.e., if the dice reads 5, 
the counter is moved five squares. 

3. The second player repeats steps 1 and 2. 
4. The players continue to throw the dice alternately and move 

their counters. 
5. If a player's counter reaches the bottom of a ladder after 

moving the number of squares shown on the dice, the player 
moves it to the top of the ladder. Likewise, if the counter lands 
on a snake's head, it must be moved down to the end of the 
snake. 

6. The game is continued until one player reaches the last 
square, marked 100 (top left corner), and is declared the 
winner. 
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Insect and rodent control 

Jumbles 

Unscramble these four jumbles, one letter to each square, to 
form four ordinary words. 

I VENTERP I 

[J I I (J 
NISCET 

r J 1 

~ 
VROSECT I ~--------~~~~~--~~0 

I I [J 
Got something to bug you? 
Just do this 

~ 

Now arrange the circled letters to form the surprise answer as 
suggested by the cartoon. 

Print answer here: 

Solution 

·.11 dVO ~snr 6noA: 13nq o~ 13u~q~arnos WD :.xa.Msuv 
S'HO.L03A '.LV'H '.L03SNI '.LN3A3'Hd :sarqrnnr 
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Communication techniques 

Maze puzzle 

Can you find a way for the mosquito-eating fish to catch the 
mosquito larva without crossing a black line? 
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Insect and rodent control 

Letter swops 

How quickly can you change the word LICE into the word 
SUCK? You are allowed to change only one letter at a time and 
a four-letter word must remain after every change. The fewer steps 
you take the better. If you are competing with friends, the one who 
makes the fewest changes is the winner. 

Solution 

)IOns :)1011'1 :)Ion ::3:on 
:sda+s 8 AIUO ~U!JIB+ UO!+nlos auo S! a.IaH 

A mind-bender 

Mosquitos and cockroaches together spread 14 types of 
diseases; cockroaches and houseflies together spread 18 types of 
diseases; and mosquitos and houseflies together spread 12 types 
of diseases. 

How many diseases are spread by each individual insect? 

Solution 

·g - A:uasnoq :v - O+!nbsoru 

Initials 

A number of four-letter words are given below. These may 
be changed to five-letter words by adding an initial letter. Do so 
correctly and the letters you add will spell the name of an insect. 

itch zone smg hake qmp lash east ears 

Solution 
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Communication techniques 

Picture crossword 

Clues across 

00 
~ -

E:J 
* 
~ 

Solution 

• 101 

Clues down 

I 
~ 
CJ 

3 
~ 

5 

7 
~ 

8 6 
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4. 
Suggested schedule 
for training contntunity 
workers in insect and 
rodent control 





Suggested training schedule 

The subjects covered in this manual can be dealt with in 
a three-day programme, consisting of 12 two-hour sessions, as sug
gested below. 

Day 

2 

3 

Session 
No. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

Subject 

Overview of a community action programme 
for insect and rodent control 

Introduction to the kit 

Assassin bugs* 
Bedbugs* 

Cockroaches* 
Houseflies* 

Lice* 
Mosquitos* 

Rodents* 
Sandflies* 

Solid waste management for insect and rodent 
control 
Wastewater management 

Sanitation 
House design 

Treatment for insect and rodent bites 
Use of chemicals for insect and rodent control 

Introduction to communication techniques. 
Study of communication materials in the kit 
(posters and games) and demonstration of 
their use 

Demonstration of methods of preparation of 
insect repellents and fly-paper 

Review test and discussions 

*Vectors not relevant to the community can be omitted and more time devoted to the topics 
covered in sessions 7 and 8. 

Other materials will be useful to supplement the information and 
action cards, posters and examples of communication materials in the 
kit, e.g.: 

a blackboard and coloured chalks; 
examples of references from the list of suggested further reading 
(pp. 106-107); 
photographs of people with some of the diseases mentioned in the 
kit; 
mounted specimens of vectors; 
examples of insecticides; 
lists of questions to stimulate discussions; 
cost estimates for suggested improvements in sanitation and 
house design, etc . 
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Insect and rodent control 

Suggested further reading 

BANG, Y. Implications in the control of malaria vectors with insecti
cides in tropical countries of South-east Asia. Journal of communicable 
diseases, 17 (3): 199-218 (1985). 

BoRROR, D. J. & D~;LONG, D. M. An introduction to the study of insects. 
New York, Rinehart, 1955. 

BusviNE, J. R. Insects and hygiene. London, Chapman and Hall, 1980. 
CHANDLF;R, A. C. & RoAD, C. P. Introduction to parasitology. New York, 

Wiley, 1961. 
Chemical methods for the control of arthropod vectors and pests of 

public health importance. Geneva, World Health Organization, 1984. 
Equipment for vector control, 3rd ed. Geneva, World Health Organiza

tion, 1990. 
FLINTOFF, F. Management of solid wastes in developing countries. New 

Delhi, WHO Regional Office for South-East Asia, 1976 (WHO Regional 
Publications, South-East Asia Series No.1). 

FRANTZ, S. C. & DAVIS, D. E. Commensal rodent bionomics and inte
grated pest management. Washington, DC, Food and Drug Administration 
(FDA Technical Bulletin No. 4). 

Health principles of housing. Geneva, World Health Organization, 
1989. 

Improving environmental health conditions in low-income settlements. 
Geneva, World Health Organization, 1987 (WHO Offset Publication No. 
100). 

Intersectoral action for health: the role of intersectoral cooperation in 
national strategies for health for all. Geneva, World Health Organization, 
1986. 

JARRY, D. M. Human parasitology. Paris, Pergamon Press, 1967. 
KALHERMATTEN, J. M. ET AL. Appropriate technology for water supply 

and sanitation: a planner's guide, Vol. 2. Washington, DC, World Bank, 
1980. 

KHANNA, P. & SARASWAT, N. Guidelines for waste management in hu
man settlements for protection of environment. Bombay, Indian Institute of 
Technology, 1985. 

Manual on environmental management for mosquito control: with 
special emphasis on malaria vectors. Geneva, World Health Organization, 
1982 (WHO Offset Publication No. 66). 

?reinvestment studies in rural water supply, sanitation and health 
education in Rajasthan. Bombay, Indian Institute of Technology, 1984. 

Ross, H. H. A textbook of entomology. London, Chapman and Hall, 
1956. 

ScoTT, H. G. Household and stored food insects of public health import
ance and their control. Washington, DC, Public Health Service, 1963 (Publi
cation No. 772). 

STEPHENS, B. ET AL. Health and low-cost housing. World health forum, 
6: 59 62 (1985). 

Surface water drainage for low-income communities. Geneva, World 
Health Organization, 1991. 

SYMES, C. B. ET AL. Insect control in public health. Amsterdam, Else
vier, 1962. 

Urbanization and its implications for child health. Potential for action. 
Geneva, World Health Organization, 1989. 

Vector control in international health. Geneva, World Health Organiz
ation, 1972. 

WHO Technical Report Series, No. 553, 1972 (Ecology and control of 
rodents of public health importance: report of a WHO Scientific Group). 

WHO Technical Report Series, No. 561, 1975 (Ecology and control of 
vectors in public health: twenty-first report of the WHO Expert Committee 
on Insecticides). 

WHO Technical Report Series, No. 649, 1980 (Environmental manage
ment for vector control: fourth report of the WHO Expert Committee on 
Vector Biology and Control) . 
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Suggested further reading 
----··----· 

WHO Technical Report Series, No. 655, 1980 (Resistance of vectors of 
disease to pesticides: fifth report of the WHO Expert Committee on Vector 
Biology and Control). 

WHO Technical Report Series, No. 688, 1983 (Integrated vector con
trol: seventh report of the WHO Expert Committee on Vector Biology and 
Control). 

WHO Technical Report Series, No. 767, 1988 (Urban vector and pest 
control: eleventh report of the WHO Expert Committee on Vector Biology 
and Control). 

YouDEOWEI, A. & SERVICE, M. W. Pest and vector management in the 
tropics. London, Longman, 1983. 

A number of unpublished documents and training materials for vector 
control have also been produced by WHO. For details write to Division of 
Control of Tropical Diseases, World Health Organization. 1211 Geneva 27, 
Switzer land . 
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Selected WHO publications of 
related interest 

Integrated vector control: seventh report of the 
WHO Expert Committee on Vector Biology and 
Control. 
WHO Technical Report Series, No. 688, 1983 (72 

Price* 
(Sw. fr.) 

pages) 6.-(4.20) 

Urban vector and pest control: eleventh report of 
the WHO Expert Committee on Vector Biology and 
Control. 
WHO Technical Report s·eries, No. 767, 1988 (77 
pages) 9.-(6.30) 

Manual on environmental management for 
mosquito control: with special emphasis on 
malaria vectors. 
WHO Offset Publication, No. 66, 1982 (283 pages) 22.-(15.40) 

Improving environmental health conditions in 
low-income settlements. 
WHO Offset Publication, No. 100, 1987 (vii+61 
pages) 

Health principles of housing. 1989 (x+44 pages) 

Surface water drainage for low-income 

12.-(8.40) 

11.-(7.70) 

communities. 1991 (v + 88 pages) 16.-( 11.20) 

Oakley, P. Community involvement in health 
development. 1989 (viii+ 73 pages) 16.-( 11.20) 

Education for health. A manual on health educa-
tion in primary health care. 1988 (xiii+261 pages) 34.-(23.80) 

Williams, T. et al. Food, environment and health. 
A guide for primary school teachers. 1990 26.-{18.20) 

Further details on these and other WHO publications can be 
obtained from Distribution and Sales, World Health Organiza
tion, 1211 Geneva 27, Switzerland. 

*Prices in parentheses apply in developing countries. 
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