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1. INTRODUCTION

1,1 Ru,'a1. sanitation means vï:r r;:;x.e nt=i.i t3af..:;.tati.on under ru."í'.l conditions.

The characteristics -: f rural regions have been :.bly and explicitly dealt with in the

introductory pape_':." l 2ro.11 the standpoint cf env.'.,-erlo_ental sanitation, the term

"rural areas" his been rG:elt;,.y cie.ïfr_eci by the 1'1íi0 c,ow`n1YJtee on Environmental

Sanitation(`' ac reîerr.i.ng to l'urea.s iC.re agriculture is the ch:.ef or even sole

industry, unr, w;:iere there is a lac:_ of dive.:os:i.ty of skill and of organized community

r r , : L. p- 1 tY   . , .`.TF.' n.+ in groups,ser í..esy c to areasa.ç 1 : ., e the c. : . :cr.gs ..r. , . . . . _. , .. or are 1_1 smr .. r ups, wh:ich

dispersion creates difficulty in t.};.e p:_'(.vis:!on of ccganized community services such ac

water supply, excrota disposai, control of vectors of c'isa_ca, and similar services, at

a cost suited to the e:o.lo:n i ; l ;''re:L of the 1:3r sono l":G:._,er'lí:d'', Rural sanitation 7 S

therefore, eniironr..eiitaJ: tia.zi;at.=..on i:i 311:11 areas;

Rura1. cc:?i ::;.c:: . ;' ..c:z,; i:.r ,i::dc:.e ,-E.; ,.c.:.*.. 't:e 'gc:ncral level of dev:loprzrl;; of a region,
seem to be er:i.., vi.J::"'3 .':1_'ti:4w;oA ::'3 xci2lad than urban ones, Mile in many

regions of EaroJe, N:'_ ;,;1 rr,3'.Ica _.l'i )2.1i t:7.3 rl'.ra. pcpcll?;.:ton does not lack many of

the benc.fits c; city flfe, ta:'-r'_ are :ta y Asia, Africa, South and Central

America living in .e.1 .2_ cOi1C :'. r :j cri the threshold of p& erty and even
on the stch.r 'al'i '. _ ir_', .ja ?%á`e:.:1 '`11E7.. two e;:tro'ne i there are all kinds of transitional

stages.

In fortuzacc, c:o1r;o1.:les c :he f:t st cat.eeioI'cr'. 1è.Lt' a geri°raily high standard of
living, _:post. ba.si.. .rob... '1.4 of eiivi.rc:r.ae;:r al. sanitation have been solved and this

kind of public care now fin is 1.5..n. would seem a high refinement from

the standpoint of thy; .pros?. ca togor, .

Since 7"1 ovG:CfRheiriil?F; majo-2i4 'Gí° :Gr:',o:.1t_On of the worJ.d. lives at a low

level of en j ron;.e, it?::. candit ,. v' s it :Is only right c;:e.t in discussing rural sanitation

we keep in .s:x*.à n: ^m?.ril,*,, t.!1oSP in Sr:ater need,

There is a r e'L73`:ab'I.e -uSl.f#." n ?' ';'lesl',7 ai 'GJ' Gtil:= definition and scope of

envlrorl?ileZlta..l. Slll ::1+.:1C:.7,  ï'c;ÿ;_;C:*:7.'.i;:b3 1+J'}:1:ri,P l;: th.taopte, by the ° TXT'1J%+..1.;i0 L'.
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Committee on Environmental Sanitation at its first and second sessions,(3) (4) which

runs as follows:

"By the term 'environmental sanitation', the committee means the control of all

those factors in man's physical environment which exercise or may exercise a deleterious

effect on his physical, mental or social wellbeing. In particular it refers to the

control of:

(a) methods for the disposal of excreta, sewage, and community wastes to

ensure they are adequate and safe;

(b) water supplies, to ensure that they are pure and wholesome;

(c) housing, to ensure that it is of a character likely to:

(i) provide as few opportunities as possible for the direct transmission

of disease, especially respiratory infections, and

(ii) encourage healthful habits in the occupants;

(d) milk and other food supplies, to ensure that they are safe (the question of

their nutritive value being excluded from consideration);

(e) personal habits of cleanliness, especially in relation to disease;

(f) arthropod, rodent, mollusc and other alternative hosts of human disease;

(g) atmospheric conditions, to ensure that the external atmosphere is free from

deleterious elements and that the internal conditions of workshops, houses etc.,

are suitable for the occupations undertaken in them;

(h) factories, workshops, dwellings, streets, and the general environment, to

ensure freedom from risk to health, whether mechanical, chemical or biological,

and to provide the best working and living conditions."

The same scope of environmental sanitation has been adopted by most prominent

present -day authors, even if in a simplified wording, as e.g. by Phelps, (5) Babbit, (6)

Ehlers and Steel.(7)

From the standpoint of environmental sanitation and in relation to urban conditions,

rural conditions can be characterized as having:
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(1) lower density of population with regard to the free land surface but high

with regard to built -up areas and still higher as to the used part of the latter,

therefore with a high degree of exposure to airborne infection within the family

but a low degree outside of it;

(2) individual, sometimes isolated, housing in surroundings free from factories,

large workshops and the like; therefore with freedom from some of the urban evils

such as polluted, light- absorbing atmosphere, noise, etc.;

(3) occupation largely in the open air, therefore with the practical absence of

problems of industrial hygiene;

(4) often decentralized water supply; in such cases with less exposure to

water -borne disease than in settlements supplied from unsafe communal water- supply

systems or sources, but more exposure than in cases of safe communal systems; in

general with sources of water supply not in the immediate vicinity, often quite

far (at least seasonally), therefore with the supply unsatisfactory as to quantity,

resulting in low level of cleanliness in general;

(5) as á rule, an entire lack of organized and controlled disposal of waste

matter, but with individual utilization of such matter as fertilizer, often including

faecal matter; therefore with extensive and intensive pollution of soil surface

in the immediate environment thus upsetting favourable effects of factors under

items 1, 2 and 4;

(6) dependence upon uncontrollable factors such as storms, floods and droughts,

or upon factors amenable to control only.at a higher level of organization, such

as plant diseases and epizootics;. therefore with sudden changes from prosperity to

poverty, from ,plenty to nothing, destroying opportunities for abundant and better

food and for improvements in general;

(7) breeding places of insects often in close proximity and in. greater numbers,

therefore with a high degree of exposure to insect -borne infection;

.(8) ignorance,:due to lower level of instruction or complete lack of it, which

often annuls the advantages under items 1 to 4;
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(9) poverty, resulting from a high density of population with regard to

cultivated areas, from uncontrollable factors under item 6 and from ignorance.

It is, in fact, ignorance which causes poverty, and poverty which in turn

creates ignorance.

In trying to apply the scope of environmental sanitation, as defined by the

Expert Committee, to rural conditions, the following simplified list may be suggested:

(a) disposal of waste matter of all kinds, i.e. human and animal excreta,

sewage, manure, house refuse and communal wastes;

(b) water supply for all purposes, including reference to habits of cleanliness;

(c) housing, including dwellings, workshops, communal buildings, agricultural

buildings and village planning;

(d) control of animal vectors of disease;

(e) food sanitation.

It is, therefore, under these five headings that we might deal with rural

sanitation.

1.2 The channel of infection by a number of diseases which are prone to attack

huge numbers of people and cause a high mortality can be effectively severed by

appropriate control of certain factors in man's physical environment. Another series

of conditions causing disablement and disease in certain categories of population,

originating in physiological damage, can now be put under equally effective control.

It follows that environmental sanitation deserves a very prominent place indeed in

public- health programmes, the more prominent in areas having the greater number of still

uncontrolled obnoxious factors. Since in the most populous regions of the world about

85 per cent of total population live in rural regions, the importance of rural sanitation

is obvious. In any region its importance grows with the percentage of the rural

population.

Like every other activity in human society, rural sanitation depends on personnel

and material means. The abundance of these is in inverse proportion to the degree of

general development. The greater the need for rural sanitation, therefore, the
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greater the scarcity of means, and, in consequence, the more difficult the progress.

This vicious circle has been a stumbling block to public- health advancement in many a

region. As present endeavours of many less -developed countries show, the only way

out seems to be a general development of the country, in which rural sanitation is a

part of the genezal.programme of development. It is gratifying to see that its

importance is receiving due recognition in such huge regions as India.(8)(9)

Such being the case, it may be safely concluded that in those regions where it is

most needed, rural sanitation ought to be developed jointly with other activities

suitable to promote the general wellbeing of rural populations, in first line with

agriculture. The success of aiy work in promoting rural health will be best secured

if it is an integral part of a comprehensive scheme to raise the general standard of

rural life.

There is, of course, in every one of the less- developed countries a general

tendency to raise the standard of living by increasing productivity as a means of

increasing the national income. Environmental sanitation has been shown many times

over to be a potent means of increasing the national income. A series of striking

examples has been published by 'Ninslow(10) and by the United Nations41) among which

the most representative cases may be mentioned once more.

One seasonts work on malaria control in an area of Pakistan increased the rice

crop by 15 per cent. The same work in a region of Greece increased the crop pro-

duction by 20 to 30 per cent, whilst in the whole of Greece it saved a loss of working

days which previously varied between 30, 000, 000 and 60,000,000 per year. The

elimination of Anopheles labranchiae in Sardinia opened a possibility for colonizing

1,000,000 people in that island. Malaria control in the state of Uttar Pradesh in India

opened to colonization 5,300 square kilometres of jungle which had been depopulated by

the disease 1,000 years ago. An intensive programme of hookworm control in the

Darjeeling District of India-increased the labour efficiency by more than 25 per cent.

An increase of agricultural production is essential particularly in countries with

a predominantly-rural population since they show at the same time the greatest rate of

increase in the population and the lowest specific production, as is evident from the

following data, published by the



A7 /Technical Discussions /2

page 7

Specific production in

100 kg per hectares

Crop

Europe
without

USSR

North
and

Central
America

South
America Oceania

Near

East Africa
-

Asia
without
USSR

wheat 14.7 10.9 9.8 8.2 10.4 5.3 S8
rye 14.6 7.6 5.9 6.7 9.6 4.5 7.8

barley 16,6 13.9 11.0 . 9.9 9.7 5.8 10.5

oats 15.6 12..6 9.6 5.5 9.6 7.4 9.3

maize 14.1 21.3 12.9 15.1 18.6 6,7 10.4

rice 43.8 21.3 17,1 40.0 20.5 9.4 16.2

potatoes 137.0 137.9 59.0 81.6 - 51.9 66.4

As shown above, the specific production of such staple food as potatoes and wheat

is in predominantly rural continents very appreciably below that in more urbanized ones.

Even such a crop as rice which is the main food of Asia, shots in Europe a specific

production 170 per cent higher than in Asia.

Increased production is not the only favourable effect of rural sanitation upon

the national income. Another is the saving of costs caused by sickness and death.

Thus the control of malaria in Ceylon brought the crude death rate from 20.3 in 1946

down to 12.6 in 1949, diminished the infant mortality rate by 24.4 per cent and the

morbidity rate of malaria by 77.5 per cent. The importation of Anopheles gambiae into

the Nile Valley in 1942 caused 135,000 deaths, but in the beginning of 1945 that

mosquito was entirely eliminated from the region. Between 1942 and 1949 Greece reduced

the number of cases of malaria from 2,000,000 to 50,000 and Italy reduced the deaths

from malaria from 2,000 to 20,000 yearly before 1933 to nil in 1949. An evaluation of

such savings has been most ably presented by Winslow.(10)

Such eJtamples give weight to the idea, that "a control of disease ... is a pre-

condition of economic and social developmentn.O1) They make environmental sanitation
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in general and rural sanitation in particular appear as a necessity whose urgency

increases as the general standard of life decreases.

1.3 There is little doubt that rural sanitation would be practised very much

more than it is at present but for the strong forces which oppose it. They are

mainly: poverty, individual and collective, ignorance and tradition.

Poverty is the lack of both adequately trained personnel and material means.

If only one of these factors is lacking, there will soon be found a way out of poverty,

but if they are both absent, poverty is likely to remain. Several countries

impoverished by recent wars have not been stopped in general progress nor in environ-

mehtal sanitation. This is true for countries which had previously attained a high

degree of development and, although lacking material means, do not lack trained

personnel. It has been shown already in what kind of vicious circle poverty in under-

developed countries impedes progress and how again a slow rate of progress prevents

the elimination of poverty. It has also been emphasized that only co- ordinated

efforts to increase national income can lead to a quicker rate of progress.

Next to poverty in importance is ignorance among the wide masses of population.

Every worker in rural sanitation knows how powerful a factor it is. It prevents such

improvements which require no expenditure of money and often no additional work. It

maintains bad habits, such as indiscriminate defecation, personal uncleanliness and

direct contacts favourable to the spreading of disease. It consistently sticks to

bad constructions where the same expenditure of money and labour could secure adequate

ones from the standpoint of health. It emphasizes indifference to health and fails

to recognize what is essential for the preservation of health. It misses available

opportunities of improvement because it is not able to detect them. This is equally

true of health factors as of agriculture and other methods of food production.

It would be quite wrong to accuse the rural population in general of stupidity.

On the contrary, it is everywhere usually of a quick intelligence, industrious and able,

if not degraded by disease, but these qualities are not nearly sufficient to catch up

with co- ordinated efforts of scientific research of which they know nothing, and with

which they have no means of getting acquainted. There is, of course, but one way of
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coping with ignorance, and that is by well adapted instruction, which ought to comprise

all the basic elements necessary for the protection of individual and collective health.

Another strong opposing force is tradition. It may assume several forms. The

most general is that of preserving the habits and practices from past times and handed

down through the ages from one generation to another. Without doubt, for every habit

and practice there was once a reason, and for many there still is one, but usually the

consciousness of the reason has disappeared and with it the possibility of discarding

the practice after it has become an empty shell. Another form is the tradition of

religion. This too has often dwindled to meaningless forms but is still strong enough

to vigorously oppose progressive forces, Nevertheless, there are some religious

doctrines and tenets which may be used to advantage in promoting public health by

changing the environment, especially those relating to personal cleanliness. It would

be of great advantage if such rules could be modernized into codes of cleanliness

relating not only to the visible cleanliness of a person, but also to a restriction of

contacts and to the cleanliness of the environment. This would involve methods of

handling and disposal of all kinds of waste matter. Such help from'an otherwise

opposing force would be most welcome in many rural regions.

In the main, forces of tradition are an obstacle to which the proper antidote is

instruction. Here again, the instruction ought to be such as to enable the individual

to discern the reasons for habits, practices and rules and to judge them according to

their merit.

2. THE SCOPE

2.1 It is the habits and methods in the handling and ultimate disposal of waste

matter that in first line determine the general cleanliness of rural environment. Th^t

cleanliness may be of an extraordinary importance for the wellbeing of the rural

population has been shown especially clearly from data collected in an exact and

scientific way by Weir and collaborators in an Egyptian rural Region.(12) The Indian

Ministry of Health's report of 19499) on the same matter is equally illuminating.

These habits and methods are also the main cause of dangerous pollution of water supplies.
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But of all environmental factors in villages they are the ones which it is most difficult

to control because they depend to a very large extent upon the tradition and education

of the people and upon agricultural factors.

In almost all countries waste matter is utilized as fertilizer in agriculture.

In some regions all kinds of wastes have been used in this way for centuries, especially

in the over - populated agricultural countries of which China is the most prominent

example. In other countries human faecal matter is excluded from such use. In more

developed regions chemical fertilizers have pushed organic household wastes into the

second line of importance and in some have almost eliminated them from agricultural use.

But it is from agricultural experts that the world receives repeated warnings to abandon

lavishness in the use of such materials. They draw attention to the rapid growth of the

population of the world in general and especially of Asia, that vast reservoir of

humanity whose population increased by nearly 50 per cent in the course of the twentieth

century. Whilst the increase in this period in China is estimated at 30 per cent,

that of Japan reached 87 per cent, of Indochina 70 per cent, Burma 56 per cent, and

India 49 per cent.(13) Such an increase of population, especially in the largest food -

producing regions, calls for a simultaneous increase in the production of food which

ought to develop at a still higher rate if any improvement of the existing conditions is

to be expected, as it has been clearly expressed in a recent official públication of

the United Nations.Ol) These circumstances, the agricultural experts tell us, call

for a general utilization of all kinds of waste organic matter, including human faecal

matter. J.C. Scott, a prominent worker in that field, in discussing the danger of

spreading disease by such methods, states in his recent book on China(14) that in many

parts of the world the spread of disease is definitely connected with the use of faecal

matter for fertilizing purposes, whilst in other parts it has no direct connexion with

agriculture but originates in careless methods of disposal of such matter in general.

In the first case there is at least some advantage arising from such use because food

is produced, whilst in the second case there is no advantage to offset the damage. He

pleads for a total exploitation of organic wastes for agricultural purposes, considering

such use as a basic principle of agricultural sanitation and proceeding to show how it

can be done without imperilling human health. In this he is not alone, as other
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prominent workers in that field came to the same conclusions, as for example A. Howard

in India(15) and many others in other parts of the world. It cannot be denied that

they have found strong arguments in favour of their case since they have succeeded in

developing methods of fermenting mixtures of various categories of waste matter so as

to produce valuable composts under circumstances which preclude survival of pathogenic

organisms and helminths. Investigations in the University of California have shown

the process of composting to be safe from the sanitary point of view if carried out by

the usual method of aerobic or partly aerobic fermentation at sufficiently high

temperatures to kill all harmful organisms and with such methods of turning over as to

apply high temperatures to all parts of the material.(16) It is true, that in some

places no satisfactory final product has been arrived at, but the successful production

of valuable compost without any dangerous form of life, ir`luding flies, has been

successfully demonstrated in field and routine conditions in so many places of variable

climate and with different raw materials that at present there can be no doubt about

the potentialities of such procedures as long as certain basic technical conditions are

fulfilled. The necessary methods being simple and understandable to normal intelligence

composting seems to offer both a means of increasing yield and a method of eliminating

the spread of disease. It is interesting to note that one of the most highly developed

countries in the world, the Netherlands, is also one of the greatest adherents of such

methods and produces compost in vast quantities, with a view to still further increasing

the production.(17)

For such production all kinds of organic wastes met with in rural regions are

suitable: human faecal matter, animal faecal matter, stable manure, common household

garbage and vegetable matter of all kinds.

2.2 Human faecal matter is naturally the most important kind of organic waste

since it is from such matter that dangerous infections and helminths spread. A safe

disposal of it is therefore one of the most important objectives of rural sanitation.

What damage can originate from it can be illustrated by a few examples.

According to Balfour, as cited by Winslow)(10) there are about 45,000,000 workers

in India infected by hookworm, and according to Scott(14) between 40 and 70 per cent of

the total population, while in Ceylon 70 per cent and in Indochina, Indonesia and
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Venezuela 50 per cent are infected. Weir(12) estimates the morbidity from intestinal

infections in the rural population'of Egypt to vary between 1.2 and 1.8 per cent yearly,

and that between 4 and 6 -per cent of that pópulation are carriers. Among the 17,638

inhabitants_ of four Egyptian villages he found 43.8 per cent infested by Schistosoma

haematobium (but improved technique increased the percentage in one village from 60-per

cent to 95.3 per cent), and among 13,196 stools 74.9 per cent. were positive for Ascaris

eggs and 8.2, per cent for hookworm, while in a group of 100 persons there were 93 per

cent harbouring Entamoeba histolytica. According to Scott(14) the infestation of

rural and urban population in the region of Lingshan (in the province of Tsinan in

China) was as follows: of 981 persons in nine villages 81 per cent were found to

discharge Ascaris eggs, the average number being 13,700 per person, while among 584

city dwellers 39.7 per cent had eggs with an average of 11,600 per person. In a single

examination on the cysts of Entamoeba 25.3 per cent of 670 villagers from 12 villages

and 10.6 per cent of 584 urban dwellers were positive, from which figures he assumed

the infestation to be around 76 per cent in villages and 32 per cent in the city. In

four towns in the Amazon Valley two recent surveys showed the infestation by Ascaris

to be 95.1 and 94.9 per cent respectively.(i8) According to Winslow(1o) the control

of bilharziasis alone causes in Egypt a yearly expenditure of 20,000,000 EE. The

Indian, i.e. the rural, population of Latin America shows a morbidity mainly from

intestinal diseases and- - parasites, especially hookworm and Entamoeba.(19) Bilharziasis

and hookworm are classified as mass diseases by the United Nations.(11) Neither must

it be forgotten that cholera is still an unconquered disease and typhoid and paratyphoid

are.common in many countries.

Faecal matter is therefore very much like an explosive material, which is the

reason for many hygienists to dislike any agricultural utilization of it. But since

utilization as fertilizer is a method of disposal like any other, it deserves the same

consideration as other methods, since there is no way by which such matter can be made

to disappear. A generally recognized principle in handling faecal matter is to isolate

and remove it as completely as possible, immediately after discharge. Carriage by

water is the quickest and simplest method of removal, but it is in no way a method of

isolation, which cap be achieved only by adequate methods of sewage treatment. Neither
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comes into consideration for rural regions except in very highly developed countries,

on account of the usual lack of a piped water supply which is a prerequisite for it,

and because of its costliness. The typical rural problem will be therefore the

disposal of undiluted excreta. The proper disposal of such excreta is by a latrine of

approved design. But even the worst kind of latrine, if exclusively used by the whole

population, presents a great advance against indiscriminate defaecation all over the

place because it eliminates the pollution of soil surface in general and greatly

reduces the number of foci for spreading infection.

There are many types of latrines and privies which guarantee a reasonably safe

isolation of excreta, such as the bored -hole latrine, the pit privy, the aqua privy,

the septic tank, the Cheloo privy, the can privy, etc. All of them are suitable for

certain sets of conditions, proper handling and care being granted, but there are still

some drawbacks to most of them. Thus the bored -hole latrine and the pit privy become

clogged and fill up in time and have to be made again in a new place. The aqua privy

must be filled with water before it is put in use and the water has to be kept at a

constant level. Such features are likely to induce neglect. The absorption types

in general do not seem to be very safe in respect to the possibilities of pollution of

ground water, in spite of the optimism in some parts, So far the possibilities of such

pollution have not been sufficiently studied and there is great need of further research.

The perfect latrine, besides being safe, would have to be very simple, suitable for

variable conditions, cheap, and able to furnish innocuous material of a good value for

agricultural purposes with minimum attention. At present there is no such latrine.

Further research toward favourably altering the nature of faecal matter both from the

standpoint of health and agriculture appears to be still necessary.

As the WHO Expert Committee on Environmental Sanitation stated at its third

session,(2) excreta ought to be disposed of in such a way as to eliminate:

(1) the danger of direct contact with man,

(2) the contamination of the soil,- surface and ground water,

(3) the possibility of transmission to man by insects and animals,

(k) the possibility of creating a public or private nuisance.(20)
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When faecal matter is not to be used in agriculture, absorbing pits 1011 be more

suitable, but if it is to be used, it will be necessary to use pits of such type as

will preclude the use of material containing viable pathogenic or parasitic organisms

and the loss of fertilizing matter by infiltration into the soil. Again, when it is

to contribute to the production of compost, only the latter condition is necessary, and

an aqua privy, for example, may be suitable. The use of such types as the can privy

presuppose a comparatively highly developed community with special services and equip-

ment, which can be met with In developed countries only. They will not be found suit-

able in most of the rural regions. Simple design, local materials, inexpensiveness

and an automatic working are the best advantages of any type. Individual latrines

seem to be generally preferable to public ones, both on account of better maintenance

and the advantage of promoting sanitary consciousness among the owners. One worker

qualified public latrines as "monuments to the wastage of public funds
"x(21)

2.3 Animal faecal matter and stable manure are far less dangerous as sources of

infection. They harbour only a few of the organisms pathogenic to man but do contain

some parasites common to man and to his domestic animals. Of the pathogenic organisms

none is the causative agent of any intestinal infection of man. This material is

consequently of no great importance from the standpoint of the spread of disease, but

it seems to be the principal breeding ground for flies. This danger can be overcome

in using modern methods of fermentation as developed by Krantz and collaborators(22)

or by composting with vegetable waste. It also seems that free access of poultry to

the manure results in freedom from maggots in the manure heap, but not in the manure

still in the stable. Cleanliness of the stable and frequent removal of straw seem to

be the best methods to prevent fly breeding in the manure outside of the stack.

2.4 Household garbage is another kind of waste matter, not -- particularly dangerous

in transmitting disease, but a common breeding and feeding ground for flies and rats

and a source of bad smells. In rural communities it does not, as a rule, present a

grave problem, since it is usually utilized either as a fuel or as an addition to the

manure heap. It is a valuable material for composting purposes. Proper composting of

this, as of other categories of wastes, is indeed the best means for preventing fly

breeding, spread of disease germs and parasites and foul smells, since fermentation
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proceeds at high temperatures which are quickly established and sufficiently long

maintained as to ensure the destruction of even the most resistant forms of helminths.

2.5 Rural water supply is in many regions the most urgent problem of environ-

mental sanitation. It is quite often more than that, water being the prime necessity

of life. Vast regions of Africa, for instance, are lying bare, inhabited only by a

sparse nomadic population and unproductive of food solely on account of a lack of

water. In such regions as India where, on account of cholera, sources of drinking

water acquire an increased importance and since large numbers of people from various

widely -separated parts of the country congregate at certain places, it is certainly in

the first order of importance from the point of view of public health.

It may be safely said that the usual sources of rural water supply are as a rule

below any acceptable standard of quality in most agricultural countries and very often

insufficient as to quantity.

As a vector of disease water comes in the second order of importance because it is

only one of the ways in which infection spreads. It causes 22 per cent of all deaths

in Mexico.Ol) In the years 1937 and 1938 the number of persons treated yearly for

dysentery in British India was about 1,500,000 with about 250,000 deaths, in Ceylon

from 1940 on about 30,000 treated with 2,000 deaths, in Indochina between 14,000 and

19,000 treated,(14) most of the cases being probably caused by water. The enormous

infestation by Schistosoma haemotobium in Egypt, already referred to, is caused mainly

by water from irrigation canals; in the same way hookworm spreads. Most typhoid and

paratyphoid epidemics, notably the most spectacular ones, are spread by water.

As far as general experience goes, a safe water supply will be preferred in most

rural regions to an unsafe one provided it is sufficient in quantity and not far

removed. It seems therefore justified to say with J.0. Buxell, that "there is a

problem of making safer water more accessible than unsafe water ".(23) This is

especially true for places where great numbers of people periodically congregate, as

in market places, schools, centres of pilgrimage and similar places.

As has already been pointed out, there is sc e cocuyity in a great number of small

sources of supply, even if of an inferior quality, since no single source, if polluted,
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will cause many infections at a time. The main danger lies in bad sources supplying

large numbers of people as in heavily polluted rivers or bad aqueducts. When large

water supply systems are employed they have to be kept perfectly safe by all means and

at all times, otherwise the hazard may become aggravated instead of alleviated. If

they are properly constructed and put under a rigorous control, they represent a very

great benefit indeed to the rural population and constitute a mighty step toward t1pe

betterment of the general wellbeing. There is no doubt about the appropriatenebs.,of

such a solution of this problem, but it must be understood that the training of the

necessary personnel and provision for proper maintenance and control must advance at.,.

the same rate as the supply is developed. Only such an approach to the question will

be the right one. It is certainly gratifying to see the reports from India already

mentioned treat the question in the same light.
8 ) (9)

In many regions it will be possible to reach the goal of safe water supply by

simpler means, as, for example, in Egypt by drilled wells, but the possibility of such

cheap and efficient solutions depends primarily upon the local geologic and hydrologic

conditions. In other regions simple dug wells or driven pumps, if properly constructed,

offer acceptable solutions. But in this case again arise` the question of maintenance

which will call for a non -local organization of repair and control. As an example may

be mentioned the Government of West Bengal which constructed from 1947 till the end of

1952 8,600 tube wells at an expenditure of Rs 1,200,000 per year and increased the

total number of such wells to 22,446. A.C. Bose reports that even existing wells in

India, when covered and equipped with pumps, showed in 75 per cent of samples a coliform

index of less than 100 per 100 m1.(24)

From the point of view of health it is not opportune to over -emphasize quality in

relation to quantity, especially when piped supplies are concerned, because very few

piped supplies are secure from pollution when periodically emptied of water. Internal

pressure is in fact the best safeguard against the entrance of extraneous water but this

can be maintained only if the supply at all times exceeds the consumption.

Sufficient quantity, at a minimum distance, is essential also with regard to the

general cleanliness of man and of his domestic environment.
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2.6 Housing is certainly one of the major problems of rural sanitation, even

if it has not the same importance in villages as in cities. There are several

reasons, one of the main seems to be the fact that the costs of production of building

materials and methods have not decreased in the course of the industrial development

of the world at the same rate as they have in the case of most other basic categories

of industrial products and methods. A material improvement in housing has therefore

not yet come within the possibilities of the rural population in many of the less

developed countries since it implies investments which are too often beyond the means

of the villager. Another grave reason may be the disintegration of the system of

collective farming on a family basis, because it creates an increased demand for houses.

The General Assembly of the United Nations in 1952 found it necessary to state

that the "lack of adequate housing constitutes one of she most serious deficiencies

in the standard of living of large sections of the population of the world ", giving

rise to serious social problems. Indeed, there are too many regions where the rural

house consists of but one room, and that damp, dark, smoky and dirty, with beaten

earth for the floor and without furniture of any kind, harbouring at the same time a

numerous family and the domestic animals. The greatest danger to health, arising

from such conditions, is the easy spreading of tuberculosis.

The magnitude of the problem may be judged from the Environmental Hygiene

Committee's statement that in India alone there is a deficit of 2,840,000 houses which

ought to be covered by constructing during the next several years 560,000 houses

yearly.(9) Another measure of the enormous needs are the house building programmes of

the countries of the Colombo Plan involving an expenditure of Rs 758,000,000 in Ceylon

in six years, Rs 4,269,000,000 in India in six years, 104,000,000,000 Y in Japan in

1950, 70,000,000 US $ in Malaya in 1949 and so on.(13)

Rural housing in the highest developed countries of the world, especially in

Central and Northern Europe and in some parts of Oceania, is usually good and does not

present grave problems. In other regions the problem grows in importance as the

average income per capita decreases.
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The main features of the rural housing problem in such regions are usually:

(1) general shortage of housing resulting in overcrowding,

(2) faults in design as to the provision of separate rooms for separate

basic functions (work, preparation of food, sleeping, accommodation for

grown -up persons and children, or cattle),

(3) bad execution as to lighting, ventilation, isolation from dampness,

vermin and sometimes even from weather,

(4) meagre installations, or total absence of them, for adequate heating,

elimination of smoke, water supply, washing and the disposal of excreta and

other wastes,

(5) sometimes needless exposure to dust, noise and other external nuisances,

(6) poor communications.

The nature of the deficiencies seems to reveal that rural housing in such regions

generally is beyond the possibility of improvement by repairs or small changes. It

would rather indicate that the right way to change rural housing permanently for the

better is to take appropriate measures for houses to be built in future. Such indeed

is the view taken in various places, inducing measures of a legislative character to

ensure that certain minimum requirements will be satisfied in new houses. It is

doubtful whether such measures can produce an expenditure of money which is not

available for spending, if they do not simultaneously open ways to make money accessible

without disadvantage to the spender.

An acceptable minimum standard for rural conditions seems to be a house containing

two rooms, a kitchen with a paved corner or sink, all rooms being provided with adequate

windows and ventilation, a sanitary latrine, facilities for the disposal of wastes,

safe water within an acceptable distance, and separate accommodation for animals. Such

minimum requirements seem to be generally accepted.(9) (13)

Considering the vastness of any national programme for the improvement of rural

housing, one may safely say that a series of co- ordinated measures would be necessary

to achieve basic changes, such as:



A7 /Technical Discussions /2

page 19

(1) increasing the production of building materials with the double view of

meeting the demand and of lowering the prices, including the creation of

adequate means for increased production, such as factories and personnel,

(2) research into new, cheaper and better methods of construction,

especially in utilizing local materials,

(3) creating the necessary funds to be used for grants -in -aid and for loans

at a low rate of interest,

(4) favouring co- operative housing activities, both urban and rural,

(5) encouraging to the utmost self -help and aiding all endeavours leading

to it,

(6) ensuring government help for such work that cannot be carried out by

local workers,

(7) establishing model houses for purposes of demonstration.

Of course, tackling the problem of rural housing on a national scale would include

incorporating it into a long -term programme and defining its degree of priority in

finance and supply of materials and personnel.

Communal buildings, especially schools, can achieve much in the way, of propaganda

for better methods of construction and proper use of installations. It appears,..

therefore, that these deserve much thought and attention from the designer who ought to

make his choice of materials and constructions with a view to. the effects the building

may have in the locality.

As for farm buildings, such as stables, they ought to be considered in the first

place from the standpoint of their function, for example stables from that of animal

hygiene, and afterwards from the standpoint of pollution of the soil or ground wetter,

fly- breeding and rat -proofing.

If there is in any region a full- hearted attempt to improve rural housing, it will

soon be found that it is connected with another problem of a more general character,

namely with village planning. The standpoint from which questions of this category
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would best be approached is primarily that of public health, as, for example, in the

case of play- grounds, slaughter -houses and similar possible sources of nuisances,

exposure to sun or winds etc. Social functions of the village, such as marketing,

public meetings and similar things, should receive secondary consideration.

2.7 The animal vectors of disease are of a variable importance according to the

region. It is in the warm regions that they usually assume the greatest importance.

Mosquitos as vectors of malaria and yellow fever assume first place. Malaria has

been stated to be the most wide- spread disease, attacking 300,000,000 people and taking

a toll of 3,000,000 deaths yearly. Being mostly a rural disease which disables people

in the hot season, it takes a most important place in rural sanitation of the warm belt

not only on account of the damage to health but also because it has a most unfortunate

effect upon the production of food, and, in consequence, upon the wellbeing of the

population in general. Of equal importance would be yellow fever but for the fact

that its vector has been, in the main, conquered. Other vectors, such as fleas in

association with rats, lice and flies, are, of course, very important and cause severe

and deadly epidemics, but involve much smaller numbers of people.

The control of animal vectors diverts huge sums of money from more productive uses.

In India alone, where it is the main health problem, the control of malaria requires

an expenditure of £80,000,000 per year, and in Southern Rhodesia it disables between

5 and 10 per cent of the labour force. Ten per cent of the population in the Philippines

are infected with malaria. In Ceylon it was for centuries past the main cause of death

and caused periodic epidemics in two -thirds of the island, but after a total application

of DDT in 1946 the crude mortality rate dropped from 22.0 in 1945 to 14.3 in 1947 and

12.6 in 1949, while the morbidity decreased by 77.5 per cent and the infant mortality

by 24.4 per cent from which figures the toll of the disease may well be judged.
(11)

Fortunately, the new insecticidal methods make it possible to eradicate the

vectors in wide areas with a relatively small outlay and in a short time. There is

an imposing series of spectacular successes, beginning with the control of the epidemic

of typhus fever in Naples in 1944 down to the widely organized campaigns against the

mosquito in Sardinia, Cyprus, Greece, Ceylon, India, Afghanistan, Egypt and a series of

countries in Central and South America, which gave the President of the Fourth World
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Health Assembly the opportunity to state that 50,000,000 people have been protected

from malaria by the application of DDT.(11) But even before the properties of that

insecticide were known there were fine successes obtained by classical methods of

insect control as witnessed by the control of the vector of yellow fever in South

America, especially in Brazil.

Naturally, in countries with an unproportionately high incidence of insect -borne

diseases the modern methods of residual spraying will take precedence over other kinds

of work in rural sanitation. But even in such cases rural sanitation will profitably

be extended to the control of other environmental factors too. There is a good

opportunity for using the enthusiasm of the people with the success of residual spraying

for a co- ordinated and planned work on environmental sanitation in general.

The same applies, mutatis mutandis, to the control of vectors other than mosquitos,

especially lice. As to the control of flies, people generally appreciate effective

measures not so much on account of the health advantages arising, which are not as

clearly visible as in the case of mosquitos, but more for reasons of nuisance eliminated

and for the benefits to domestic animals. It would be of a great advantage indeed if a

reliable, simple and cheap insecticide for flies could be produced. The question is

worth thorough. investigation and further research.

Similar steps would be welcome in the control of-rats, especially in areas where

there is a more pronounced danger of introducing plague,'but also in other regions,

on account of damage to foodstuffs, which is appalling.

2.8 In the control of food in the rural environment both facets of the problem,

that of quantity and of quality, are important. It is a distressing fact that under-

nourishment among the food- producing portion of mankind is by no means a rare occurrence

but rather the rule in some regions. Thus the average deficit in calories, according

to the records of the United Nations,(ll) amounts in Peru to 10.6 per cent, in Ceylon

to 13.2 per cent and in India to 24.4 per cent. The Indian rural population in Latin

America is stated to be under- nourished.(19) While there is no actual starvation in

the world, the food being generally sufficient for subsistence, there is a great deal

of malnutrition which precludes heavy work and reflects again upon the production of
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food. It is not only the caloric value of the food which is often insufficient, but

also the amount of the proteins, minerals and vitamins. Such deficiencies give cause

to the spreading of anaemia and such diseases as kwashiokor over wide areas of the earth.

The roots of the evil are partly in the poverty, which is the main cause of environ-

mental defects in rural communities, partly in the force of tradition and especially in

ignorance. It is from ignorance that food poor in vitamins is consumed in large

quantities and that food rich in vitamins is often produced in insignificant amounts,

especially green food. It is from poverty and ignorance that generally insufficient

quantities of milk are produced in just those regions where milk would be a most welcome

addition to food, and that measures for increasing milk production - such as silage of

green vegetable matter for fodder - are not known and used. There are still significant

possibilities for improving diet by introducing the production of new and additional

articles of food, such as fish (which is being done in the Belgian Congo), and by

enriching food with vitamins and proteins. The beneficial effects of fluorides in

drinking water have induced fluoridation in many water supplies.

The improvement of the diet will go hand in hand with the abolition of poverty,

but very much can be achieved by instruction. This provides a good opportunity for

collaboration between the sanitarian, the veterinarian and the agronomist. The effect

may not be quick and spectacular, but none the less beneficial. Weir concluded from

the study of Egyptian villages that nutrition can be improved by instruction, especially

as to the production of green vegetables, and by a long -term agricultural programme.
(12)

This is probably true for many other regions too. Possibly another kind of improvement

may be achieved by instructing people in the methods of food preservation by smoking,

curing, pickling, sterilizing, etc.

Since the food in rural regions is usually produced and prepared by the consumer,

the inspection of the chain of phases between its production and consumption has not

the same importance as it has in urban communities. The main points of interest will

be the slaughter- houses, dairies and market places. In India the control of urban

stables and dairies did not prove successful. It would prove much less a success in

rural areas. But it is possible to improve conditions in slaughter- houses and market

places, these being owned or run mostly by communities. The least that can be done is

to eliminate spreading food articles on the ground in the market. This would imply a

need for at least a rudimentary equipment of market places.
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3. MEANS

3.1 The means for carrying out the work of rural sanitation are twofold and

include (1) material means, such as money, building materials, insecticides, etc., and

(2) personnel, i.e. people with an adequate training for doing specific kinds of work.

As to their origin, both can be either local or derived from outside sources.

The allocation of means will naturally depend upon the prominence which rural

sanitation as a national problem assumes in the life of the nation. The urgency of

rural sanitation is usually greater in the least developed countries. As even highly

developed countries cannot afford to neglect this part of public activity, it is much

less admissible for the less developed ones to do so. In such regions there is,

fortunately, a very marked tendency to reform the totality of national life with a view

to increasing production which - in turn - is expected to raise the standard of living.

In any scheme for such transformation rural sanitation is only one aspect of the

scheme, but it is an essential one, since the status of national health has a direct

bearing on productivity. Its neglect:is sure to* produce grave consequences. On the

other hand, it is precisely in such area's that it will be of the greatest advantage to

incorporate it as a prominent link in the general programme of national development,

especially the development of agriculture, as was forcibly Stated in the conclusións' -of

the WHO Expert Committee on Environmental Sanitation at its third session. Thus all

categories of means, from money and materials to trained personnel, will be forthcoming

in proportion to the place it occupies in the general scheme of development.

There are, of course, many regions without plans for development. In that case

the means will be forthcoming in proportion to the force of personality of the leading

men in public health in general, and in environmental sanitation in particular. But

such a state of things does not ssem to be beneficial in the long run and does not merit

recommendation.

As to the participation of the various levels of administration in the securing of

means, it seems wróng to leave the burdens to the higher or highest level, i.e. to the

central government. Problems of rural sanitation may have a nation -wide significance,

but they usually concern local people most. It seems therefore opportune to divide the



A7 /Technical Discussions /2

page 24

burdens among the various levels of administration according to the weight of their

respective interests. This appears not only just, but also psychologically opportune

because it is a common characteristic of the people to attach an importance to things

in proportion to their sacrifices for them. It would be a wrong policy not to insist

upon the most active participation of the local people in the division of obligations.

3.2 Chief among the material means is money. It may be secured in various

forms and ways. The simplest, and in the end the most expensive, is by direct financing;

but for certain, kinds of work, such as insect control by residual spraying over wide

regions, also the shortest and best. Next to it are grants -in -aid, which seem to be

in some activities the appropriate means for stimulating interest at lower levels of

administration and of local people, for example, in the case of constructing large

water supply systems, as it is done in Great Britain. A suitable means is the granting

of loans at a low rate of interest or without interest to local authorities, co- operativnL;

and individuals, especially for improvements in housing, for schemes for a proper

disposal of wastes, for smaller water supply schemes and similar purposes. It may be

of advantage to divert certain well- specified kinds of revenue to special banking

institutions which may be charged with the management of such operations. The next

form would be a guarantee of loans by the central or local government, as was done in

the Netherlands in the case of large water supplies and recently in the Philippines in

the form of a mortgage insurance system.

It would seem, therefore, that certain categories of work call for specific methods

of securing funds. But whatever method is used, the governing principle ought to be

to stimulate self -help. The generally accepted policy of such a character is reflected

in the acceptance of the term "aided self- help ". A fine example of aided self -help

is the programme of the Community Projects Administration in India which intends to

start work from 55 centres in 17,500 villages with 12,000,000 inhabitants and to extend

it in four years to 600 projects including 120,000,000 inhabitants.(13) There are

similar examples in other countries.

3.3 Next to funds is the production of building materials. Due to the ravages

of the war, to the stagnation of most work in the war years and immediately after, and

to the forced development of the means of production in many countries after the war,
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building materials are scarce all over the world. Wherever there is no well- defined

programme of development, the establishment of new means of production, such as new

factories, is likely to attract the bulk of the building materials leaving next to

nothing for environmental sanitation in general and rural sanitation in particular.

The only help is to achieve a well- defined place for rural development in the national

programme of development and to enforce the development of building industries at

least for basic materials, such as cement, bricks, tiles etc., and for elemental

building equipment, which must also deliver the goods at the lowest possible prices.

The shortage of materials also calls for the development of new materials, preferably

.of local origin requiring as little transport as possible; and for the study of new

methods of construction, easily adaptable to rural conditions and capable of producing

better and cheaper buildings. This would imply much research on a national basis.

The development of building industries necessarily involves the development of building

trades. For this again it will be necessary to provide for the training of personnel

at all levels, from the partly -skilled labourer to the highest -qualified manager and

engineer.

3.4 A programme of rural sanitation on a national scale, or an extension of

programme, calls for additional personnel with an adequate training. Not much good

will come from work done with insufficiently qualified personnel. Environmental

sanitation requires a great deal of specialized knowledge in addition to the usual

technical skill. The necessary personnel must be trained simultaneously with the

development of the programme at all necessary levels of training.

It is very important that the work in rural sanitation be carried out by

sanitary (or public health) engineers. Entrusting straight civil engineers with work

on environmental sanitation often leads to unfortunate results from the standpoint of

health protection, because the general training of engineers usually emphasizes purely

technical reasoning and does not sufficiently consider health implications. It seems

therefore essential to secure at least for the leadership adequately trained sanitary

engineers. Even in countries without any previous activity in environmental sanitation

it is indispensable to secure sanitary engineering leadership before such work is

started.
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As it is neither possible nor necessary to carry out the whole of the work on

rural sanitation through sanitary engineers, it is necessary to provide the other

necessary personnel at lower levels of education. The WHO Expert Committee on

Environmental Sanitation, at the second session, included among such personnel plant

operators and "sanitarians "; the latter are grouped into three categories which are,

in decreasing order of training, designated as "health inspectors ", "health assistants"

and "health aids ". The health inspectors are expected to have an education sufficient

for matriculation at a university, to do inspection work and to deal with the promotion

of programmes of sanitary importance. The health assistants ought to have seven to

eight years of education, to conduct simple constructions of environmental sanitation

such as wells, latrines and privies, and to assist in insect and rodent control. The

health aids are meant to have a summary instruction adapted to the job, especially in

housing and general sanitary conditions. In under -developed regions, lacking organized

health services, the Committee recommended local leaders, such as school teachers and

young. people, especially for the "mobilization of. self-help". The Committee's

proposals seem adequate.

3.5 An equally useful and powerful means of promoting rural sanitation is

co- operative activity. It is true that it is mostly an urban movement, but well

capable of coping with rural problems as shown by the successes of rural co- operatives

in Central and Western Europe and also in some parts of Asia. That it is a movement

capable of dealing with such difficult objectives as housing has been successfully

demonstrated not only in Central and Northern Europe, but also in Asia, as shown, for

example, by weavers' co- operatives in the state of Madras, India, 18 of which are rural

housing co- operatives. The benefits of co- operatives are manifold. Not only do they

facilitate work on their specific objectives, but they also act as powerful educating

agencies in self -help, in democracy, in self -government, etc. They are also a means of

facilitating loans to their members. All of these characteristics tend to improve

rural conditions in general, Many countries have established in their governments

special agencies entrusted with promoting co- operative movements. It seems highly

desirable to organize such agencies with special emphasis on rural co- operatives,

especially those which will be concerned with matters relating to rural sanitation.
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Their objective might be not only rural housing but rather all problems which might

arise in connexion with environmental sanitation.(13)
(25) (26)

It does not seem

necessary to establish special co- operatives for promoting rural sanitation; multi-

purpose co- operatives appear rather as the most suitable to start and carry on such

work.

3.6 Among the most powerful means of rural sanitation is the education of the

public. It is of no use to construct sanitary latrines if the people do not know how

to use them and are not convinced that they are useful and necessary. But if the people

want them, they will accomplish their purpose and continue to be looked after properly.

It is therefore necessary to make the people want them, and that can be done by

education only. There are several ways to reach the people by education. The usual

procedure is to approach the people by lectures That seems to be the least effective

way. The peasant all over the world grasps readily whatever is within his own circle

of experience, but the very principles of environmental sanitation are foreign to his

experience, and - in consequence - difficult to understand. To make the various

constructions and works of rural sanitation understandable to the villager, it is

necessary to explain them with actual examples. Oral propaganda ought to be based,

therefore, on construction of model houses, latrines, wells, etc.

As grown -up people are less ready to change their views, be it on grounds of

mental rigidity or of the habit of sticking to traditional ways of living and acting,

it is'in the young generation that lies the hope of changing the world for the better.

The education of children in the elements of rural sanitation is therefore of paramount

importance. To do it with maximum effect it is necessary to train teachers in the

best possible way from the standpoint of public health, and especially of environmental

sanitation. Training of teachers for the elementary schools will require special care.

It is equally important to teach the women, and to start teaching them young.

Their opportunities for doing good as mothers and housewives are very great indeed.

Another way of teaching people is to enlist local participation on work in rural

sanitation -to the utmost, with the view of selecting the best people for training in

some basic activities, such as constructing latrines or wells, building chimneys, etc.

This is usually done in all countries,
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An interesting method of simultaneously educating people and enlisting their

active aid in rural sanitation was to offer various peasants' courses which used to be

organized in Yugoslavia before the war, as for example, ten -month courses for young

men, combining teaching of agriculture, animal husbandry, elements of construction and

similar practical subjects with that of hygiene, rural sanitation, etc. Similar

courses with a duration of five months were given for young women, with emphasis on

housekeeping, care of children, maternal hygiene and nutrition.

3.7 Certain legislative measures are capable of doing much good. Of first

importance are those aiming at an improvement in the social conditions of the rural

population in general, especially as to conditions of land, ownership, tenure and use.

It is vain to expect lasting successes in rural sanitation among a population without

any land property, working for an owner at a small advantage, as is the case of the

Indian rural population in Latin America.(19). Next come measures for establishing a

minimum of economic security for the peasant, those facilitating rural credit,

especially through co- operatives, and those favouring rural co- operatives in general.

Restrictive measures imposing a financial burden upon the peasant without opening a

way for the meeting of the burden are of no great avail.

3.8 A condition for any work in rural sanitation is the existence of a public -

health service which includes environmental sanitation among its activities. It must

have adequate personnel for such work. No country can today afford to be without such

a service, least of all undeveloped countriesi The less developed the country, the

greater the need for highly qualified staff at least at the highest level of admin-

istration. Among the staff there must be fully qualified sanitary engineers at

appropriate levels, at least one at the highest level. To carry out environmental

sanitation without a public- health engineer would be equivalent to managing hospitals

without physicians.

At lower levels there ought to be health inspectors, health assistants and local

helpers as mentioned under 3.6.

The work will be done from a centre. The proximity of the centre to the population

will depend upon several factors, the main ones being the stage of development of the

service and the quality of communications.
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3.9 As already mentioned on several occasions, rural sanitation can be

essentially enhanced by basic research in various fields with the purpose of discovering

new materials and procedures for environmental sanitation. In this regard the WHO

Expert Committee on Environmental Sanitation at its third session(2) made some very

interesting suggestions, and proposed that WHO take the initiative in promoting such

research in undeveloped regions, on a national basis.

4. CONCLUSIONS

It is generally accepted that there is great benefit to be expected from measures

taken to improve the sanitation of the environment. It is also well established that

the change of one single unfavourable factor of the environment may produce beneficial

effects upon other unfavourable factors. Finally, it has been established by many

authorities that the effects of environmental sanitation fully justify the expenditures

involved, and that many changes of other kinds cannot compare in benefits with those

effected by the methods of environmental sanitation, if measured by the most appropriate

measure - that of human health and life.
(27) (28)

If that is true for environmental sanitation in general, it is equally true for

rural sanitation, which is nothing more than environmental sanitation applied to that

portion of mankind - the rural population - which produces with great efforts and small

recompense one of the first essentials of life, food.
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