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Until the time when agreement is reached on the essential diagnostic
criteria, it would be of the greatest value if all such reports were to contain
a frequency table of the various changes observed. It is also important that
the basis on which the subjects were selected be clearly and explicitly stated-
e.g., whether patients were studied in the hospital, in clinics, or in a random
sample of the population. If an author does this, he is free to define the zone
between health and frank kwashiorkor in terms of any combination of find-
ings that seems to him appropriate. With a frequency table given, it will be
possible for other workers to make valid comparisons with their own data,
unimpeded by differences hidden in terminology. In this way comparable
statistics could be obtained without the necessity of imposing uniform
diagnostic criteria. At this stage, an attempt at uniformity might obscure
important regional differences, and allow deviations from normal that are
of public health significance to pass unrecorded.

Evolution of the Environmental Sanitation Programme
in Brazil
by W. R. R. SANCHES, Assistant Superintendent,
ServiCo Especial de Saude Pfiblica, Brazil.

A special agency for the development of public health, the " Servigo
Especial de Saude PuTblica (SESP) ", was created in 1942 by an agreement
between the Brazilian and US Governments. Its first project was the
development of health and sanitation programmes in the Amazon area,
where the increase in rubber production, being considered as part of the
war effort, was the main concern at that time. Shortly thereafter, another
area, the Rio Doce valley, where iron mining was carried out on a large
scale, came under the responsibility of SESP.

The agreement between the two Governments was due to terminate at
the end of the war. However, by that time, SESP's activities were widely
known and its continuation became a public demand.

SESP then signed an agreement with the Amazon and Sao Francisco
Development Commissions, which handle the economic development plan
of these valleys. By that time, certain State governments also desired
to have SESP operating in their area, and thus demonstration programmes
were undertaken under the control of SESP in the States of Bahia,
Pernambuco, Paraiba, Rio Grande do Sul, Parana', and Minas Gerais.
For the State of Ceara', a sanitary engineering programme was established.

According to the definition of the term " rural and small communities "
established by the WHO Expert Committee on Environmental Sanitation
at its third session,a almost all the communities in which SESP operates can
be defined as rural communities, and the concepts appearing in this note
refer only to such areas, unless specifically mentioned otherwise.

a Wld Hlth Org. techn. Rep. Ser., 1954. 77, 4
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The area covered by the SESP is about 6 million square kilometres,
representing a little over 70 % of the total area of the country. The popula-
tion density varies from 0.2 to 35.0 inhabitants per square kilometre and
the population in the cities ranges from 800 to almost 40 000 inhabitants.
Some of these cities are growing at a tremendous rate, while others have
practically the same number of inhabitants they had ten years ago.

Personal services are always supported by a humanitarian aspect and,
consequently, find the greatest degree of acceptance on the part of the
public. A sanitation programme, on the other hand, does not get the same
response. Of course those activities with benefits readily felt (an anti-
malaria campaign, for example) are always eagerly desired, but when the
benefits are not so immediate, there is the need for a more intensive educa-
tion of the people, in order to tie the cause to the effect. In the under-
developed areas, the infant mortality is often considered fatalistically by
the population and, in some places, it is even justified by certain religious
beliefs; only the death of adults and young people may arouse attention.
Consequently, it became evident that the best way to sell an environmental
sanitation programme was to co-ordinate it with a preventive and curative
medical programme.

At present, SESP is working in new areas and, as a starting point, the
activities of environmental sanitation and health education were given first
priority. This is being put into effect in areas of the States of Mato Grosso,
Goias and Maranhao, an extremely poor region from the economic stand-
point.

Preliminary survey. The survey of the environmental conditions is
basic for the planning of the programme, and must bring to light not only
the ecological conditions but also all the social and economical factors
which might affect the organization of future projects.

Initially, however, in the Rio Doce and Amazon areas, such surveys
were extremely simplified. It was a new activity in which the SESP did not
have sufficient experience and only after the development of a project
could we attempt its evaluation.

In the initial projects, the following factors were investigated: whether
the city had any water-supply system; what was its source of supply; the
quality of the water distributed to the public; the individual water supply
installations; the number of houses without any means of excreta disposal
and the quality of the existing facilities; and the availability of construction
materials and skilled workers. Obviously, these surveys were intended to
face only two aspects of the sanitation activities: water supply and excreta dis-
posal. This was justified by the fact that SESP was an entirely new organiz-
ation and did not have enough trained personnel to carry out a broader
programme. Besides, the local people were not prepared to appreciate the
necessity of, nor were they ready to utilize, a more elaborate programme.

After the experience of the initial projects, the new surveys acquired a
broader range. Inspection sheets were prepared and, consequently, the
resulting information was more consistent and uniform. This time, schools,
hotels, restaurants, garbage collection and disposal were included.

15

465



Today these surveys are even more complete. We feel the necessity of
a sociological and economic study of the area besides the data concerning
local medical resources and environmental conditions. This new type of
survey was carried out in the state of Parana, in an area of great economic
potentiality, and will allow us to plan a programme as close as possible to
the economic and social status of the population.

In many cities, we found houses well equipped with plumbing systems
and sanitary facilities. Nevertheless, these houses were exceptions, the
general rule being the lack of adequate sanitary conditions. This is also
noted in the surburban areas of the larger cities. Despite the fact that they
are served by some public services, such as transportation and electricity,
their sanitary problems are very similar to the rural.

As it will be shown later in this note, the aim of SESP is gradually to
increase the participation of the individual and the local administration in
the public health activities and especially in the sanitation programmes.
Hence only through a better knowledge of the people's behaviour and
origin will it be possible to organize local groups, under the guidance of
SESP, and make them feel that they are working for themselves and for
their community. The mobilization of local leaders is now considered
essential to arouse public interest in the programme.

The necessity of acquiring accurate information on the availability of
local construction material must be emphasized here. The type of sanitary
facilities to be recommended for a certain city is highly influenced by such
information, because it may determine the amount of local participation.
Therefore, the engineer conducting this phase of the survey must be able
to adapt the construction of these facilities to the use of local and less
expensive materials, without compromising the final result.

Training of personnel. The results of the first surveys carried out in the
Amazon valley brought about the preparation of a programme as simple as
possible but large enough to involve some 30 towns.

To execute this plan, which emphasized the importance of installation
of water supply and excreta disposal facilities, the necessity of preparing
technicians in both the professional and sub-professional levels became
evident.

Many engineers were already working for SESP on construction work,
topographical surveys and drainage work for malaria control. Therefore,
some of them were selected and received scholarships in the USA where
they took a post-graduate course in sanitary engineering. As the activities
expanded, new engineers were sent out on scholarships and this technical
group is still increasing today.

Other areas of the county became aware of the necessity of this type of
technician, for the work in both the public health and public works depart-
ments. To meet this demand, the School of Hygiene and Public Health of
the University of Sao Paulo started a sanitary engineering post-graduate
course in 1950.

Although this course does not present the same flexibility in its curriculum
as do those in the USA Universities, one of its advantages is the possibility
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of training an engineer whose knowledge of the English language does not
allow him to follow, efficiently, the course in the USA. The lower cost of
scholarship enables us to train a greater number of specialists annually. In
addition, the course places greater emphasis upon our specific problems
and this enables us to make a better use of the engineer immediately upon
completion of the course. This course is regularly followed by many
students sent by WHO from other Latin-American countries.

Foreseeing a permanent leadership in the field of public health and
sanitary engineering in Brazil, SESP gives some annual travel grants to
those who have sufficient knowledge of the English language and whose
services are desirable in a more specialized field.

As a result of the investigations of the first surveys concerning the
existing sanitary conditions, it was soon recognized that there was need
for trained personnel capable of maintaining a sanitation service based
upon education, which would be carried out from house to house. Since,
in the first regions covered, there were neither experienced personnel nor
organizations in active service, SEPS's work had a pioneer and experimental
character. Geographical and transportation conditions required that at
least one man be stationed in each city where SESP operated. Other
workers in this field had already demonstrated how difficult it was to
attract and keep personnel from outside areas and, in view of the reduced
number of engineers and their high salaries, these professionals had to be
limited to key administrative positions. Thus, a selection was made among
those SESP employees who had had experience in malaria control or health
post services. They were chosen for their intelligence and devotion to the
SESP rather than for their education, which was usually of the primary
grade level.

The courses were organized b to provide them with the necessary know-
ledge to guide, justify and arouse the interest of local residents in the
construction and maintenance of individual water supply and excreta
disposal installations.

Owing to the lack of educational material and to the particular con-
ditions of each area, an operating manual was prepared to teach the student,
and, later, the sanitary inspector, the elements required for their work.
This manual had the advantage of standardizing, as much as possible, the
data collected in the course of the work.

Because of the small population size of the cities, the centralization of
these courses was really profitable and the personnel was later assigned
throughout the various cities. Special care was taken to hold such courses
in cities of the interior, in order to prevent the natural tendency of the
personnel to return to the larger centres, after living there for a while.

Although the results obtained with these trained personnel were satis-
factory, it was found that in some areas of better economic development,
there was a need for personnel with more extensive knowledge. In the
cocoa producing region in the State of Bahia, for instance, it was necessary
to make an attempt to improve the preparation and handling of foodstuffs.

b Wagner, E.G. (1953) The sanitary instruction in the environmental sanitation programme of the Amazon
Valley (unpublised working document WHO/Env. San./42)



Theoretical and practical classes on inspection of food-handling establish-
ments were, therefore, included in the course. Since, in this area, the
slaughtering of cattle is centralized in abattoirs, and as a veterinarian is not
available in each locality, a few sanitary inspectors were selected and duly
instructed on the subject of viscera examination.

With the increase in the cost of living exceeding that of salaries, several
sanitary inspectors resigned and were replaced by less and less qualified
personnel. In cities where broader programmes are carried out, SESP is
trying to replace them by more qualified sanitary inspectors whose functions
consist, as a whole, in getting acquainted with the local residents and,
through personal influence, to help them raise the sanitary level in the
houses. This new type of employee, having an educational level much
higher than the former, is trained in Sao Paulo, where he takes a 10-month
course. Although he speaks the same language as those whom he teaches,
his social standing and education are such that his advice is accepted more
readily.

Planning. Once the local conditions were investigated in regard to
sanitary aspects, local personnel available for work, economic resources
of the people, and availability of local construction material, a working
plan was established to meet the needs pointed out by the surveys.

We still feel, today, the need to provide the individual or the community
with simple installations which might be in accordance with the economic
and social conditions of the local people. We recognize that it is more
important to maintain an installation in good operating condition than to
build it following the strictly technical requirements. If such installations
cannot be operated by the local residents or by the municipal authorities
responsible, owing to economic or technical difficulties, all the money
invested has been wasted. Nor could anyone understand a health service
establishing a huge organization with no intention of turning over the re-
sponsibility to those who are to benefit directly from it. Such a statement
is better understood if the fact that the Brazilian constitution is strongly
municipal-minded is kept in mind.

When the work was extended to areas of greater economic development,
the working plan was adjusted to include new fields of activity and to
stimulate local co-operation.

Another factor considered in the planning was the need for assistance
in the maintenance of installations, especially during the initial phase of
operation. At the beginning of the programme in the Rio Doce valley,
SESP built about 2600 sanitary privies without starting at the same time a
systematic educational programme to instruct the local population on how
to maintain them. About two years later, when this programme was
established on a permanent basis, little remained of the work, and installa-
tions were found which had never been used.

As the work expanded, it was evident that the engineering section of
SESP was undertaking two types of work: a health service of a permanent
character and perfectly integrated in the public health activities, and another
service, more related to public works, consisting of the construction of
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water supply systems, hospitals and health units. It is quite obvious that
this latter type of service should not be subordinate to a public health
establishment. However, the shortage of technical personnel throughout
the country, the economic conditions and the transportation and communi-
cation difficulties in many areas which do not attract private initiative,
forced SESP to undertake such a task. In most parts of the Amazon
basin, for instance, no stone is available for construction nor is lumber
fit for general use. In some places, river transportation is available only
during part of the year, airlines being the means of communication with
the rest of the country outside this period. The few ships available for
transportation of material are unsafe and more than once shipments have
been lost. In view of this situation, it was necessary to delegate a certain
amount of administrative autonomy to this engineering sector, organizing
it as much as possible as a contractor of SESP's construction works.

The expansion of the works, of course, called for standardization.
Considering the specific local needs, SESP was able to begin a standardiza-
tion of structures and mechanisms. Although this work is still far from
being satisfactory, mainly in regard to equipment, marked improvements
are expected in the near future. One must consider the handicaps in a
country going through a phase of intensive dev_lopment, in which every
piece of equipment is disputed by the consumers.

The following organization chart gives a general picture of the job
assigned to the engineer within the public health or permanent services.

Staff Adniinivtration Level of action

division Rio central office national
sections programmes regional
supervisors districts sectional
officers health units local

+
hospitals

The person responsible for the execution of sanitation activities is the
chief of the health unit, who is supervised in this field by the district engineer.
In order to make the individual and community participation in the activities
of the programme effective, both this physician and the district engineer
should be in permanent touch, and should be integrated as much as possible
in the communities under their responsibility. On the other hand, the num-
ber of active engineers in the interior of the country is rather limited and
very seldom can a municipal government afford to hire the services of such
a technician. Hence, there is a tendency to have these professionals act
also in the capacity of municipal engineers, performing jobs unrelated to
the public health field, though of real importance to the city. The time
devoted by this engineer to such jobs should not, of course, interfere with
the performance of his normal duties. With this approach, it may be
anticipated that the district engineer will be in a position to request from
the municipal officers the allocation of funds for some sanitary improve-
ments or for the support of public health measures taken by the health
unit.
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This new type of activity performed by the district engineer is also
warranted by the lack of financial resources faced by SESP, due to the
continuous request for the extension of its services. This calls for an ever-
increasing participation, on the part of the local population, in the sanita-
tion activities. Municipal resources, in turn, are very limited and only a
few municipalities are in a position to present adequate public works plans.
If the district engineer co-operates with the local administration, he will
be more apt to succeed in obtaining funds for the development of sanitation
services.

Recently, attempts were made to give a new aspect to the work of
SESP through a greater participation on the part of the health education
personnel. The objective is to stimulate and develop the local public spirit
by means of a community organization process. Thus, local leaders, under
the guidance of SESP's health educators, will be able to sell hygiene prin-
ciples and convert them into habits.

It is admitted that the initial education must be carried out among the
health unit staff, including the physician. Such a requirement is motivated
by the unavailability of public health doctors for every locality. The
number of these specialists is limited and as only newly graduated young
men are available to work in the interior, their natural tendency is towards
too much emphasis on medical care. The importance of this problem is
understood when it is realized that some health units remain several months
without a doctor, because of the difficulties in finding someone willing to
face life in the interior; the personnel would sometimes rather earn one-fifth
of the salary offered than live in a small town.

Another factor which is essential to the success of the sanitation work
is the perfect integration of the entire health-unit personnel. Since the work
in a rural area involves only small communities, there is no excuse for
personnel ignoring certain activities simply because they are not their direct
responsibility. The pigeon-holing of such activities in completely insulated
boxes causes the neglect of some of them in favour of those which might
have a greater natural appeal to the head of the health unit.

Considering that SESP is an agency of the Federal Government, and
therefore alien to local administration and influence, steps were taken to
make those responsible for the work more integrated in the local way
of living, by reporting some results of their work to the local leaders and
public. Most of the municipal officials of the interior are unable to see a
series of defects which are easily seen by a stranger to the community. An
educational background is required for an individual to recognize, by
himself, the need to modify the habits which he has been used to since his
childhood. Theoretical sermons on health education are not enough; they
must be followed by local examples and comparison with results obtained
elsewhere.

Execution of the projects. There are frequent demands today for the
installation of water supply systems in cities in the interior of Brazil. This
is not due to the fact that the educational level has been raised to a point
where the populations are now able to recognize the benefits to the com-
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munity derived from this improvement, but because transportation and
communication facilities helped to make them aware of the comforts which
they previously ignored.

Although SESP is mainly concerned with simplicity in the installation
of the systems, we unfortunately were forced to recognize that none of the
counties are prepared to operate them. This is due to the lack of local
personnel with adequate training to run the system, as well as to the absence
of administrative organization. Municipal needs are always greater than
the available financial resources, and so any funds collected find ready
application. Public services, with a fixed income, therefore, are handicapped,
for they are never provided with the resources required for their mainte-
nance and repair.

Since water supply systems occupy an important part in public health
activities, SESP decided to finance for a while their maintenance and
operation, the " prefeituras " (Municipal governments) committing them-
selves to repay the expenses of such services. However, the debts of the
prefeituras to SESP accumulated to a point where it became necessary to
set up a new formula, consisting of the creation of financially autonomous
entities, which would be administered by means of contracts by SESP or
some other technical agency specialized in the sanitary engineering field.
These entities, designated as " Autonomous Water and Sewerage Services
(SAAE)," c are already operating in 11 cities with good results.

Special courses were set up to meet the problem of providing adequate
training to operators of treatment plants and mechanical equipment.
However, the need for personnel with some amount of technical experience
is so urgent in the Brazilian interior that those trained by SESP remained
only a short time in the Service, leaving their jobs for other positions better
paid. As a result, the courses were replaced by in-service training periods,
which is less efficient but still adequate to meet the necessities of simple
installations. This personnel requires, of course, a greater amount of
supervision, which is provided by travelling technical groups.

In the Amazon area, in view of transportation difficulties, we organized
specialized construction crews and standardized the installations. Thus,
the working crew in charge of test borings and surveys, after completing its
work in a given town, is immediately transferred to another, and sends all
the collected data to the SESP Programme office. Upon completion of the
plans, the office sends to that locality the crews assigned to the work of well
excavation, construction of the reservoir or laying of the pipe lines, according
to their current availability. These crews may travel together or separately,
according to the conditions at the time.

The problem of excreta disposal was among the first approached by
SESP. Owing to the low economic status of the people of the Brazilian
interior, the solutions adopted are of a temporary nature, consisting of a
means of educating the people and teaching them sanitary habits. It is
true that the installations built serve their purpose, i.e., the isolation of
excreta from any direct or indirect contact with the individual, however,

C Sanches, W. R. (1952) Rev. Serv. Esp. Sauide puib1. (Rio de J.), 5, No. 2
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their primitive character does not recommend them as a permanent
solution.

In order to meet local habits and the availability of material and labour,
the design and construction of installations were quite simple, making
possible the collaboration of the local householder who could secure either
material or labour. As a rule, these installations consist of a hole 0.8 x 0.8
x2.0 m, with or without cribbing, with a concrete or wooden cover and a
superstructure equipped with a door to provide privacy. The materials used
vary in accordance with their local availability.d

In this work there is ample opportunity for the district engineer to prove
his ingenuity. The more the local and less expensive material is used, the
greater the probability of a successful programme. He must try to follow
the local practice and add to it the improvements that his education and
experience may dictate.

On starting a programme, SESP built several such privies, turning
them over free of charge to the householder, until the time came when there
was a greater acceptance on the part of the people, and they would then
build their own installations. Nevertheless, owing to existing local difficul-
ties, SESP still participates in their construction by providing materials
needed. The degree of this participation varies from one area to another.

In the Amazon basin, a mass-construction programme, using super-
structures for such privies, was attempted, but transportation difficulties
required a high decentralization of the work, thus impairing any advantage
that might result from such a system. It is believed, therefore, that the
privy-construction programme must bf carried out by the responsible
health unit.

As the degree of acceptance on the part of the people became more
positive, SESP's contribution decreased to the point where today it is
practically limited to the provision of slabs to cover the pit. In some cities
in the more developed areas, this slab is even sold for less than the current
price, thus helping the financing of such programmes. This is not, however,
the general situation.

The site for the manufacture of slabs is a major problem in the execution
of these programmes. This is caused by the fact that the centralization
reduces the unit cost, while, on the other hand, it aggravates the problem
of transportation. The slabs cannot be too heavy or too thoroughly re-
inforced for economic reasons and thus must be shipped with care to avoid
breaking.

In the cocoa region, in the State of Bahia, a lighter type of slab was
successfully devised to permit its manufacture at the privy construction site,
under supervision of the sanitary inspector. In the north-east area, a
programme is being developed for the construction of 4-section slabs
supported by 2 concrete beams. Each of these sections weighs only 18 kg
and can be easily carried by one man, thus allowing centralized construction.

Although the number of privies built to date amount to 25 000, there
are many houses in every city that still lack these facilities. Two factors

d Sanches, W. R. & Wagner, E. G. (1954) Bull. Wld Hlth Org. 10, 229
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may be responsible for this: a lack of penetration of the health education
programmes and the low economic status of the people.

For this reason, we are attempting at present a new approach to arouse
the interest of the individual in the construction of sanitary privies and in
other types of housing improvement. It may seem illogical, at first glance,
to try to increase the individual participation when the economic conditions
allow only the execution of part of it; however, a real desire to improve
his house may lead the individual to overcome difficulties to which he would
submit if he had not enough motivation.

Although most of the work developed in the excreta disposal field was
directed towards the construction of sanitary privies, SESP also undertook
the construction of septic tanks to serve those houses provided with
plumbing systems. In this sector, SESP supplied only technical assistance,
since householders could generally afford the required expenses.

Sanitary sewerage systems were also constructed in a number of cities.
These systems, as a rule, serve only 400% of the city area because, on the
periphery of the city, the houses that can afford connexion with the system
are scattered and therefore, from an economical point of view, do not
justify the extension of the systems. Hence, there is always a need for
supplementing the existing sewerage systems with a programme of septic
tank and sanitary privy construction.

Because of the importance of the problems concerning water supply
and excreta disposal, many of which are still calling for a solution, SESP
has not yet placed the necessary emphasis upon the subject of collection
and disposal of solid wastes in small Brazilian communities. Except in the
larger communities, the only measure adopted consisted in preventing the
throwing of wastes upon the ground on vacant lots and backyards, in order
to dispose of the wastes and avoid creating breeding of insects and rodents.
In these small localities, the amount of organic matter in the wastes is very
limited and, therefore, no attempts have been made, up to date, to utilize
them. During their routine visits, the sanitary inspector and the visiting
auxiliary nurse continue, as instructed, to recommend to householders the
burying of garbage in their backyard.

With regard to the organization of public systems for the collection and
disposal of garbage, every effort is being made to improve the practices
adopted by municipal administrations. The major difficulty is to secure
adequate equipment. Horse-drawn wagons have been designed and con-
structed and are satisfactorily used in some localities. In the larger cities,
the prefeituras are using open trucks and it is practically impossible, for
economic reasons, to have them secure special transportation equipment.
The garbage collected by the prefeitura is usually disposed of on the ground
surface in areas far from the city. Although conditions resulting from such
a practice are not desirable from the sanitary standpoint, this procedure
removes the material from the urban area and may be considered as an
improvement.

In view of the content of the wastes, it would be advisable for larger
cities to adopt the practice of sanitary fill. However, the prefeituras cannot
spare a tractor or other equipment to compact the garbage while they are
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more urgently needed for other purposes. The construction of roads, the
transportation of construction material or foodstuffs, inspection trips of
municipal officers, etc., are nearly always hampered by the lack of such
equipment and no mayor would dream of sparing them to improve the
disposal of garbage. Furthermore, it should be pointed out that no eco-
nomic advantage would result from the recovery of land plots, since these
are relatively valueless.

Food sanitation is one of the most critical sanitary problems in the
Brazilian interior, the degree of importance varying in accordance with
local habits. In some areas, for instance, it is customary to hold public
markets on a given day of the week. All kinds of food are sold at prices
generally lower than those asked at the permanent stores. These foods
sometimes are brought from distant places where it is impossible to control
the production. For economic reasons and because it is a traditional habit
of the people, we cannot forbid the holding of such markets, and we must
limit ourselves to instructing the sanitary inspector who visits the market
place to persuade the sellers to improve their handling. Boxes and trays
equipped with devices to prevent the entrance of dust and insects were
designed and manufactured, but their use was not well accepted either by
sellers or buyers.

Any food sanitation programme depends essentially upon the people's
co-operation. If the people are not sufficiently educated to demand better
handling habits by the seller, it will be difficult to achieve any results. In
the city of Ilheus, following an intensive educational campaign, we succeeded
in having soft drinks served in individual paper cups. This practice was
ruled out because customers would not accept these cups.

As to milk control, it is almost impracticable. Except in large urban
centres and in neighbouring areas, the milk is supplied by small farmers
without any central establishment for its distribution. Fortunately, how-
ever, the common practice in Brazil is to boil it prior to its use, otherwise
sanitary risks would be much more significant.

Meat production, even in some small localities, is already centred in
abattoirs which, although lacking sanitary requirements, follow the practice
of carrying out pre- and post-mortem examination of the cattle.

The employee in charge of this work is the sanitary inspector who has
been duly instructed on the most common diseases afflicting the local cattle.
Although he is not qualified to perform the duties of a veterinarian, he has
sufficient knowledge to detect the more apparent cases, thus reducing poten-
tial hazards. This work is undertaken on a co-operative basis with the
slaughterhouse personnel and no serious incidents have occurred up to
present.

The problem of restaurants has not given cause for much concern for
two reasons: one is that the people of the interior are not used to having
meals outside of their homes and the restaurants thus serve only those who
are passing through the city; the other, as mentioned before, is that the
inhabitants are not sufficiently educated to demand better sanitary condi-
tions from restaurant owners.
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In view of the rapid development of the cities of the interior, and of
the difficulties faced by some areas in jumping from the oxcart to the airplane
age, few schools have adequate installations in such places. They generally
use adapted buildings which present many material difficulties for remodel-
ling into satisfactory accommodation.

Small improvements have been made, however, in order to make school-
children conscious of sanitary principles. Provisions are made to protect
tha water supply and to instal sanitary privies and toilets. Water-filtering
devices are provided and the students are instructed to use individual
drinking cups. School desks, benches and the blackboard are placed so as
to provide good lighting.

Seasonal Variations in Suceptibility to DDT
of Anopheles maculipennis in Iran

by J. DE ZULUETA (Medical Entomologist), P. JOLIVET (Entomologist),
K. THYMAKIS and P. CAPRARI, WHO Malaria Advisory Team No. 2

The effect of seasonal changes on the susceptibility of mosquitos to
residual insecticides has not yet received the attention it deserves. This
applies particularly to the process of hibernation, when the physiology of
the mosquitos suffers such important alterations as the interruption of
ovarian development and the formation of fat body. We do not yet know
the extent to which these changes can alter the susceptibility level of a
mosquito species.

During a recent visit to Iran, where we carried out a series of tests to
assess the susceptibility to insecticides of the local anophelines, we had the
opportunity of making comparative tests with Anopheles maculipennis,
using summer females with full ovarian activity and females entering
hiberpation having fat body and interrupted ovarian development. This
was done in areas where residual insecticides had not been used. Though
the period of our observations-from July to October 1956-was compa-
ratively short, a great diminution was observed in the susceptibility level
of the species after the start of hibernation. The general results of the
susceptibility survey in Iran will be presented in the report to WHO of the
Malaria Advisory Team, but in view of the scarcity of information on
seasonal changes in susceptibility of mosquitos a separate discussion of
our observations on summer and hibernating females seems warranted.

The susceptibility tests which are discussed below were made following
the method described by Busvine & Nash.a They were carried out in the
field, in localities where mosquitos were captured and very often in the
stables or houses where they had been caught, so that the traumatism
caused by transport of the mosquitos and the resulting mortality was

a Busvine, J. & Nash, R. (1953) Bull. ent. Res. 44, 371; (1954) Wld Hlth Org. techn. Rep. Ser. 80, 30
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