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SYNOPSIS

Although health conditions in the rural areas of the USA are
comparatively good, they are inferior to those in the urban areas.
An important reason for this inferiority is the fact that rural
sanitation is less a social responsibility than an individual responsi-
bility, which many rural families cannot finance. The rural culture
imposes many handicaps on the rural family's health and wealth.
Such handicaps may be moderated by sanitation and related
social and economic measures, if the measures selected are appro-
priate to the local needs and resources, which may vary greatly.
Although sanitation needs are common to all rural areas, the
refinement and complexity of sanitation facilities and services
cannot be uniform. Allowing for variable circumstances, however,
the basic elements of rural sanitation in the USA can be realized
within a generation. The probable net gains in farm productivity
would seem to warrant support for a rural sanitation programme
on economic grounds alone, if an economic market may be assumed
for the increase in agricultural production.

Highly as we regard the contribution of personal medical care to the
improvement of human life, we also appreciate that public-health practices
must provide a safe and healthful environment for man. Dr. William
S. McCann has said: "We must deal with the whole man in relationship
to his environment-physical and physiological, social and psychological ".4
And Dr. lago Galdston has said: "We owe the greater part of our present
freedom from the epidemic diseases which menaced the lives of our
ancestors to communal preventive medicine. The lives saved by the elimi-
nation or by the marked reduction in the prevalence of such diseases
as cholera, yellow fever, bubonic plague, malaria, typhus, typhoid, tuber-
culosis, and summer diarrhoea of infants and children outnumber, thousands
of times over, all the lives saved by curative medicine." 3 To this thought
I would add the point that public-health practices saved these lives at
a price that was comparatively trivial.

* Some of the data contained in this article have appeared in somewhat different form in an article
by the same author, entitled Environmental health in a rural economny, in Publ. Hlth Rep. (Wash.), 1953,
68, 1107.
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The Changing Environment

Many of the familiar maladies overcome by public-health practices
have been activated by invasions of bacteria or parasites. But public-
health services must also deal with problems of a different kind.
Dr. McCann's " whole man in relation to his environment " is not only
subject to stress from bacteria or parasites: he is affected also by stresses
produced by viruses, biochemical processes, and such physical forces as
noise, humidity, temperature, and radiation, in both acute and chronic
phases. We seek to relieve these stresses and to promote a positive
condition of well-being through such means as improvements in nutrition,
accident prevention, and shelter. By environmental control we may also
moderate if not defeat some of the chronic diseases and mental illness.
This is the present position of environmental sanitation in urban areas in
the United States of America.

Health problems change from place to place and from time to time,
and it is necessary to diagnose both the speed and the direction of the
change. In an agrarian society, where the life cycle seems to repeat itself
eternally from season to season, the transition is not swift. But as modern
technology wheels into each quiet hamlet, the pace of life picks up. The
isolation of the village and of the individual is shattered, and life becomes
much more complex. Then it becomes necessary not only to meet immediate
sanitation needs but also to analyse trends in the changing way of life so that
health research may succeed in keeping ahead of emerging health problems.
In the discussion of rural sanitation that follows, I have tried to illustrate
some of the analysis that is needed to support public-health operations.

Basic Rural Health Services

In rural and village areas in the USA, health services are less advanced
than in urban areas. A few rural areas lack even fairly elementary sanita-
tion practices and facilities. By elementary facilities, I mean what
Dr. Herman G. Baity has described in the following terms:

" Among preventive measures, the most effective, the quickest, the cheapest is basic
sanitation of the environment. By this we mean those simple, elemental things such as
getting human excrement off the surface of the ground, giving the people clean water
to drink and uninfected food to eat, and protecting them from the bites of disease-
carrying insects." 2

Dr. Baity goes on to consider the chain reaction in which environ-
mental sanitation produces an improvement in physical health, economic
development, and social and spiritual gains.

The World Health Organization encourages rural sanitation because
the need for a healthful environment is common to all people. It cuts
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across boundaries of occupation, race, class, and politics. The need differs
from time to time and from place to place, not in fundamentals, but only
in complexity. The fundamental need everywhere is for clean air, safe
water, a healthful diet, and shelter which protects not only against weather,
but against disease-carriers, physical injuries, and other forms of stress
as well.

Health and Economic Conditions

These health needs are fundamental also to the economic process.
The need for these life-essentials arouses a community to produce goods
and services from local resources, to trade with neighbours, to set aside
savings, to extend credit, and to encourage enterprise.

Health conditions and economic conditions obviously are interrelated.
It is not a question of one condition holding priority over another. They
live on reciprocity. The study of health conditions in a rural community
considers the economic potential, and each effort at economic advance
has its own health requirements. Our function is to introduce changes
in goals and practices which will sustain a process of improvement in the
health and prosperity of rural and village communities.

To encourage such a process, certain instruments should be at our
disposal. In most rural areas there is a genuine " felt need ". A certain
amount of capital is available also. In a given area, however, per caput
costs of rural sanitation may require an original outlay of a hundred
dollars or more and maintenance charges of several dollars a year.
(The World Health Organization receives from less than one cent to about
two cents per caput, according to ability to pay, from its Member States.)
Such outlays must, as a rule, be locally financed, and Dr. Abel Wolman
has suggested eight methods by which local financing of health services
may be expanded, including the use of local idle labour and materials.24
But even with unlimited capital we need, as much as technical competence,
detailed knowledge of health and economic conditions in each rural area
and village where changes are desired.

If this discussion of the economics of rural sanitation were limited
to a single sentence, I should choose to say that each area has its own
peculiar resources and needs. For that reason, I shall refrain from dealing
in general economic theories about rural sanitation. In any business
venture, economic analysis must be particular rather than general. Bearing
in mind the epigram of La Rochefoucauld, " All generalities are false,
including this one", I would yet observe that even if we could devise a
universal strategy to apply to rural areas, correct tactics would still require
that we obtain information about rural sanitation needs and resources
in each area.
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Certain facts have been discovered, and some have startling implications.
The monograph by Winslow 23 mentions many of them, including the
fact that malaria control has opened Sardinia to cultivation and settle-
ment by a million Italians from the mainland. The World Health Organi-
zation has also reported that malaria control in one region of South Africa
increased agricultural production four-fold. On the other hand, following
malaria control in Ceylon, at a per caput cost of 22 cents, the registered
death-rate from all causes dropped from 21 per 1,000 to 8.4 per 1,000,
lower than the registered rate in the USA. The resultant rise in population
seemed to create food problems. The Ceylon experience suggests that
food production does not increase automatically as health conditions
improve.

Neither does economic enterprise always improve health. In the USA,
we have observed that efforts to improve food production, by creating
impoundments and irrigation ditches and by spraying crops with insecti-
cides, have introduced specific health hazards. It is speculated that in
ancient times the construction of irrigation ditches provided a breeding
place for malaria mosquitos which destroyed entire civilizations.4

Improvements either in health or in economic conditions do not support
each other automatically. For this reason, we examine conditions in rural
and village areas to determine what kind of improvements are likely to
be most useful and successful.

Rural Sanitation in the USA

Rural sanitation in the USA would apply to about one-third of the
nation's population-55 million persons who live on farms or in villages
of fewer than 2,500 inhabitants., Half of thcse live in the South, where
one-fourth of the farm families are largely of West African descent. The
information offered below applies for the most part only to families living
on farms-a population of about 25 million. In general, it may be assumed
that the sanitation conditions of the rural non-farm family lie somewhere
between the conditions typical of the farm environment and those typical
of the urban environment.'8 The more rural the area, the fewer the health
personnel, services, and facilities in proportion to the population.'6

It has been said facetiously that we have few studies of the economics
of rural sanitation in the USA because we have so little rural sanitation.
Actually, there has been considerable progress in this field. Public-health
organizations are to be found in 1,637 of the 3,071 counties in the USA.
Most of these provide some service to the rural population. Counties
that lack organized public-health services include less than a fourth of
the national population and are predominantly rural.2'

An inventory of health facilities prepared by the US Public Health
Service in 1947 estimated that rural needs included repairs to existing
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water supplies or development of new supplies, chiefly wells, for more
than 6 million homes where facilities were either lacking or insanitary.
More than 7 million homes required improved sewage disposal systems.

To state the need in terms of the affected population, more than
27 million people in rural areas needed new or improved water supplies
and 33 million had unsatisfactory sewage disposal facilities. There was a
measurable difference between rural and urban areas in the quality of the
water supply. In 1950, piped running water inside the home was available
in 96.4% of urban dwellings and 42.7% of farm dwellings.'1

The government is ordinarily held responsible for financing public-
health services.'8 Sanitation of food and premises is clearly a public problem
in the village and other rural centres such as the school, church, and grange
hall. Although sanitation is a community need financed by taxes in urban
areas, in most rural areas of the USA it is ordinarily regarded as an indivi-
dual or private concern. But, many individual farm families cannot finance
their sanitation by themselves.

In the city, the danger of contagion has created awareness of community
responsibility. In rural areas, the danger of contagion is less apparent.
It is recognized mainly in the enforcement of sanitation on dairy farms
or in the effort to protect the safety of fluid milk produced for the urban
market. The sanitation of dairy farms, resulting from legal requirements
in milk production, is probably the heaviest single contribution to rural
sanitation in the USA.

This is not to say that rural health conditions are desperate in the USA.
Nevertheless, now that almost nine out of ten farm homes have been
provided with electricity, it seems reasonable that they should have a safe
supply of running water. Electric power from a central station is provided
on 90% of the farms in the USA. In 1935, only 10.9% of farms were so
electrified ; only 0.9% in the least developed State and only 53.9% in the
best. The percentage of electrified farms in each State ranges from as high
as 98.9 to as low as 65. This electricity, used for such purposes as operating
a water system, contributes both to the health and to the economy of
the farm.

According to the US Department of Agriculture index, American farm
living improved 25% from 1940 to 1945 in the country as a whole and
37% in the south-east. It is, however, to be regretted that the United States
Department of Agriculture 7 rated living levels according to the value
of the farm's products and the presence of an automobile, electricity,
and a telephone, but not according to the presence of a satisfactory water
supply, waste disposal system, shelter, or health service.

Gains in sanitation can contribute materially to the general improve-
ment of health services in rural areas. As the toll is reduced to the extent
that illness is prevented by sanitation, it becomes more practicable to
provide other preventive medical services to the scattered populations.
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Farm Economy

General comments on American farms in this paper are by no means

to be applied to a specific rural area. The following statements indicate
some of the farm variations. We have more than 5 million farms, according
to the census of the Department of Agriculture, which counts hothouses,
apiaries, mushroom cellars, and cranberry bogs as farms if they market
$250 worth of produce a year. The Department does not count fish
hatcheries, forestry operations, game preserves, kennels, or oyster beds
as farms.

FIG. 1. SPECIALIZATION OF 5,382,162 FARMS
IN THE USA-1950

Data derived from
Statistical abstract of the United States, 1952.1

Specialization
Not more than a third

of American farms are

part-time or residential
farms devoted primarily
to raising food for home
use (fig. 1). More than a

fourth of the commercial
farms specialize in field
crops. Most of the others
specialize in livestock, dairy
products, poultry, fruits,
nuts, vegetables, flowers,
and herbs. Only about one-

sixth of the commercial
farms are classified as

general " farms.1' This
specialization ofagriculture
re-emphasizes the point
that each rural area has
its own peculiar needs.

Ownership and value

In 1952, 68% of the owner-operated farms and 22% of the farms not
operated by their owners were valued at above $10,000. Only 1% of the
owner-operated farms, but 59% of the farms which were not owner-

operated, were valued at less than $2,500, including land, buildings,
machinery, and inventory.14 More than 1.5 million farms in 1950 were

operated by tenants or by sharecroppers,'8 but the proportion has been
reduced steadily since 1930 by economic trends assisted by government
credit programmes.

n
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Income

In 1949, three out of five farm families had a cash income of less than
$2,000. The median farm income of $1,730 compares with $2,560 for the
rural non-farm family and $3,430 for the urban family. This income
includes an allowance for non-cash income in the form of food and shelter
provided on the farm.'8 Although the maximum net cash income on more
than a third of American farms in 1946 was less than $750, a study prepared
by the Department of Agriculture 9 indicates that many a farm family
obtains income apart from the yield of the soil. Ordinarily, the lower the
family income derived from the farm, the greater the proportion of its
income the family obtains from other sources. In part, this finding reflects
the fact that many unprofitable farms are in fact country residences main-
tained by well-to-do families. Some of these are retired families, living on
savings. Also, many small subsistence farms are operated part-time by
families who use farm produce to supplement wages or salaries earned
elsewhere. Among the most prosperous farm operators, off-farm income
amounts to about 10% of the net income earned on the farm.

Even when off-farm income is combined with farm income, including
non-cash income, it appears that two-thirds of the farms account for about
92% of the farm-family income from all sources. Ten per cent. of the farm
families obtain 40% of the total income.

FIG. 2. FARM SIZES IN THE USA-1945

Forms (5,859,000): 195 acres average
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* Farm acreage does not include non-farm orest land or public grazing land (1 acre
0.405 hectare).

Data derived from Statistical abstract of the United States, 1952.
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Farm size
The size of the farm is governed by the type of produce and by the

enterprise of the owner (fig. 2). Although the average size of a farm in
the USA is about 215 acres,a actually three farms in five are under 100
acres, and two in five are under 50 acres. Half of the 1,000 million acres
of farm land are held in 5% of the farms of more than 500 acres. Only
one-third of the 1,000 million acres is harvested, however; half is pasture
land, which is for the most part not tillable, and some forest. Farms
larger than 500 acres hold only a fourth of the harvested crop land.11 (These
figures do not include public lands open to grazing.)

The smaller farms hold a relatively high proportion of the harvested
crop land. Those with less than 100 acres, with only 11.4% of the total
farm land, hold 17% of the harvested crop land.

These figures show the wide range in the size and specialization of
American farms, and to some extent they indicate the distribution of
economic resources among American farm families.

Ability to pay for sanitation
The economic resources of the individual farm family are important

to rural sanitation because, as noted above, each farm is usually expected
to pay for its own sanitation. These economic limitations are noted in a
recent recommendation submitted by the Farmers Union to the United
States Congress:

" National Farmers Union board of directors, composed of State Farmers Union
presidents, meeting in Denver, Colo., March 15, 1953, hereby petitions the Congress
of the United States to enact legislation that would authorize and direct the Secretary
of Agriculture to extend loans at low rates of interest to farm homeowners without
adequate indoor running water for the purpose of installing such systems, including
adequate bathing and sewage-disposal facilities. "13

Although the bulk of farm credit is provided by private lending institu-
tions, several Federal agencies offer credit facilities at low rates of interest.
Some of this credit may be applied to rural sanitation. Credit for farm
development, including sanitation, has been supported by the Federal
government since 1916. Several thousand units of low-rent public housing
in rural areas have been built with credit provided by the US Public Housing
Administration. In 1952, loans and grants for improving private rural
housing were authorized to the extent of $19,000,000, for the Department
of Agriculture to administer through the Farmers Home Administration.
The funds were all committed within a few months. The Farmers Home
Administration also issues loans to assist farm tenants to become farm
owners. While these loans are not necessarily profitable, similar credit
operations of the Department, through the Farm Credit Administration
and the Rural Electrification Administration, have been self-supporting.

a 1 acre = 0.405 hectare.
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When government loans are granted for home construction, sanitary
standards consistent with the recommendations of public-health agencies
are applied. Rural sanitation and welfare can be advanced by the assist-
ance and advice of public-health agencies to the extent that these are
consulted.

Socio-Economic Factors in Rural and Village Sanitation

It will be seen in the following figures on housing and sanitation that the
income and the economic resources of the rural family are not invariably
the decisive influence on their sanitary conditions.

Of 5,721,000 US farm dwellings reported in 1950, nearly 4 million were
owner-occupied, and 1 million were rented. Others are classed as rent free.
About a fifth of the tenant homes were dilapidated,b in the technical sense
that they present one or more major defects hazardous to health and
safety. Most of these lacked running water. About one-eighth of the owner-
occupied homes were dilapidated, and more than three-fourths of these
lacked running water in the house. Of the tenant homes in good condition,
almost two-thirds lacked running water in the house. Of the owner-
occupied homes in good condition, almost half were lacking in running
water. Rented homes were more crowded than homes occupied by the
owners. The relation of ownership to sanitary conditions is indicated
in fig. 3.

Rural homes are more crowded than urban homes. In about 80% of
owner-occupied homes, there was less than one person per room. Of the
tenant-occupied homes, 65% held less than one person per room.12 In
1950, the percentage of dwellings with more than 1.5 persons per room was
9.7 on the farms, 8.2 in rural non-farm dwellings, and 4.7 in urban
dwellings."

Income is a significant factor in rural sanitation even if it is not conclu-
sive. If one includes the value of non-cash income from food and shelter,
roughly one-third of the families on farms had incomes of less than
$1,000 in 1950, according to the calculations of the Bureau of the Census.
About one-third of this low-income group lived in dilapidated homes.

Two-thirds of the sound homes in this income group lacked running water,
and nearly nine-tenths of the dilapidated homes lacked running water.
Conditions were only a little better in the group, almost as large, with
incomes of from $1,000 to $2,000. Although housing conditions tend to
improve with economic circumstances, inferior housing was evident among
all income groups on farms. Among 92,975 families with incomes reported
above $10,000, 2,720 lived in dilapidated homes, half of which lacked

b A dwelling unit is classified as dilapidated when it has serious deficiencies, is run down or neglected,
or is of inadequate original construction, so that the dwelling unit does not provide adequate shelter or
protection against the elements, or endangers the safety of the occupants. Dilapidated dwelling units
are so classified because of deterioration, as evidenced by the presence of one or more critical deficiencies
or a combination of minor deficiencies, or because of inadequate original construction, such that they
should be torn down, extensively repaired, or rebuilt. (In fig. 3, such homes are identified as " hazardous ".)
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FIG. 3. OCCUPANCY AND SANITATION OF
5,660,000 FARM UNITS IN THE USA-1950

Data derived from the US Bureau of the Census."2

running water. And even among the sound homes occupied by persons
in this income bracket, more than one in nine had no piped running water
in the house. In this respect owner-occupied homes in this high-income
bracket were only slightly better than homes occupied by a lessee.12

Ethnic and social factors also have a bearing on the sanitation of rural

dwellings. Such factors create particularly acute problems for a high pro-
portion of non-white Americans, including certain aboriginal tribes 5, 12
-about half a million families-and for about a million migratory workers.
The problem of migrants is particularly difficult because of the transient
existence these people lead. They assume living expenses not ordinary in a

settled community, and, because of temporary tenure, they are unable
to gain resident status, which would make them eligible for local welfare
and health services.17' 18

Personal Health in Rural Areas of the USA

It is difficult to appraise precisely the value of sanitation to American
rural health. In view of the fact that medical reporting in rural areas is no

Owner-occupied

Rent-free

in heuws-
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better than the medical services there, it is not surprising that we are lacking
in rural epidemiology. From experience, however, we know that insanitary
conditions depress health wherever they occur. In 1900, the registered death-
rate among farmers was 50% below the urban death-rate. Today, because
of vastly improved urban sanitation and the movement ofyoung people from
farm to city, the death-rates are about the same in rural as in urban areas.
Death-rates for mothers and infants are higher in rural than in urban areas.16
Although we have not worked out a precise correlation of the death-rates
in the USA with population densities, it is my impression that death-rates
from enteric infections, including an occasional case of typhoid fever, all
forms of dysentery, and gastritis, duodenitis, enteritis, and colitis, are
higher in States with a relatively high rural population than in urbanized
States.22

Infant-mortality rates, relatively high in rural areas, are especially
high among families in the non-white category. Disabling conditions
among farm workers are half as great again as among industrial workers.
Accidents on farms kill 14,500 and injure an additional 1.3 million
annually.'8

The President's Commission on the Health Needs of the Nation 18
relates this relatively high morbidity and mortality in rural areas to a
comparatively low level of education and medical service as well as to a
lack of environmental sanitation in rural areas. It has recommended
that public-health services be extended to all rural areas. The Commission
recommends also that States establish and enforce sanitation for migrant
camps or housing for migrant workers. The National Health Assembly
in 1949 reported that immediately attainable goals to promote health
and prevent disease should be the installation of safe water supply and
sanitary sewage disposal for every rural home, school, and community.'6

Sanitation Costs

The 1947 inventory of health facilities estimated that per caput costs
for water facilities in towns of less than 1,000 would range from $35 to
$58, and that sewage disposal systems would cost a little more than $60
in such areas. The cost of installing the needed minimum rural sanitation
facilities-such as a privy, and a hand pump on a shallow well-were
estimated to range from less than $10 for each member of the population
in New England and on the Pacific coast to more than $20 in parts of the
South, where the needs were greater and where the degree of urbanization
was less.

A 1948 estimate of the cost of constructing a house sewer, septic tank,
distribution box, and 100-200 feet (30-60 m) of absorption trench for a
rural sewage disposal system was somewhat higher. The figures ranged
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from $110 in the southern States to $525 in the northern. Estimates for
cleaning such a system ranged from $14 to $300 (S. R. Weibel-personal
communication, 1953). A less expensive installation, the sanitary pit privy,
cost roughly from $20 to $40 each-equal to from 50 to 100 man-hours-
ten to fifteen years ago. The greater part of the cost was for materials.
At that time, 2,309,239 privies were built by the Federal government in
rural areas, with the co-operation of State and local health departments.15
(In the same period, the men employed on this government programme
dug 3,985 rural wells and improved 1,954.) At present, a shallow well
with a hand pump costs $75 or more to install. A privy usually costs a
similar amount. Three-fourths of the cost is for labour. The cost of a
pump alone today ranges from $4 for a simple manual pump to more
than $500 for a heavy-duty power pump.10

Rural sanitation may be limited to malaria control at a cost as low
as 10 cents a head (as estimated by Mr. S. M. Keeney, Regional Director
for UNICEF in South-East Asia). It may be expanded to provide the
minimum essentials of good water supply and sanitary sewage disposal
at a per caput cost of several dollars a year. The minimum investment
in the USA for piped running water in the home may run to less than
$50 under the most favourable circumstances.

However slight the cost, of course, any cash outlay for sanitation
must give pause to many rural families. Ordinarily, they do not have
the opportunity for financing these facilities at low interest-rates with an
amortization period of twenty years or more. And they have not had
an opportunity to discover whether net income in a hygienic environ-
ment will be expanded enough to compensate for investment and main-
tenance charges of sanitation. For the world as a whole, with millions
living on cash incomes below $50 a year, and with interest rates on small
loans running as high as 300% a year, the balance sheet of rural sanitation
must appear to be of purely academic concern. Nevertheless, the latent
potential of economic gain in rural sanitation has been demonstrated.

Costs of vector control have been calculated for specific projects.
Malaria control uses two and a half man-hours and more than one pound
(about 0.5 kg) of insecticide per dwelling per season in our southern
States.20 Ordinarily, the cost of residual spraying works out to less than
a dollar per caput in the USA, with labour charges the major factor in
this cost. (Endemic typhus control in urban or village areas uses two-
thirds of a man-hour and about 21,2 pounds (about 1.15 kg) of DDT dust
per dwelling.19) But we cannot rely completely on chemical controls
because of the appearance of resistant strains of insects. Sanitation for
the control of vectors may be applied to the extent that it is economic.
And, if possible, biological controls may be introduced in the interest
of economy.
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One scarcely needs to compute the cost of correcting deficiency diseases
or of controlling such parasitic diseases as ankylostoniasis to conclude
that the economic gain is far in excess of the cost. Inasmuch as a high
iron and protein diet supports resistance to hookworm disease, it appears
that economic improvement is a means as well as a result of hookworm
control.", 6

It has been demonstrated that the economics of rural sanitation cannot
be separated from the desires, needs, and interests of the people affected.
It is worth while investing time and effort in enabling the rural community
to understand the need, purpose, and use of sanitation, so that its own
people will take pains to provide, use, and maintain the necessary facilities.
Too many water installations go out of operation for lack of repairs.
In too many villages, the people, with pure water running from a spout,
elect instead to fill their pitchers from a pool dug where the flow strikes
the ground. Therefore, an installation may be wasted unless there is a
parallel investment in developing local understanding and participation
in an enduring sanitation programme. Education also must be counted in
the costs of sanitation.

Economic Gains through Sanitation

To determine whether the gain from rural sanitation is worth the cost
in each area is not to question whether it pays to save a life. The question
is how, with the available resources, we can achieve the greatest return
in terms of the abundance and richness of human life. Our provisional
judgment is that no prospective investment in health offers so much for
the future of human society-for the improvement of its food supply,
of its human resources, and of its moral condition-as investment in
sanitation.

Against the background of the world economy, a determined programme
of rural sanitation, whatever the immediate monetary cost, may be justified
if it helps to maintain at useful employment men who might otherwise
be ill, idle, and famished. It may be justified also if it helps to develop
new markets and new sources of labour and raw materials for an expand-
ing economy. Public support of the outlay will be stronger if sanitation
can be demonstrated to offer immediate economic gains as well. For
example, in our experience with rural water supplies, we have observed
that villages are far more impressed by the labour-saving and fire-protective
advantages of piped water than by protection against disease. Such
advantages can be calculated in terms of earnings if the time saved from
carrying water has a money value in the local economy. Reduction in
fire-insurance costs may defray the major share of investment in a water
installation. If the water system is improved to increase food production,
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the economic gain may be calculated by the increase in the yield of crops.
If these gains are easier to demonstrate than gains in health protection,
there is good reason to emphasize them.

In the USA, having applied health practices more for life-saving than
for money-saving reasons, we have not compiled much evidence of the
economic gains of sanitation. Such gains would show up in farm production.

Farm production increased dramatically from 1939 to 1944 in the
USA. At the same time, there was no increased employment of farm labour.
Nor was there any expansion of acreage in use. The gain in farm production
resulted mainly from increased production per acre (or acre equivalent).
Most of this gain was achieved on medium and small, commercial, family
farms. (This analysis excludes 2.5 million farms which were extremely
small, part-time, or farms in name only.) Despite this war-time gain in
productivity, most of the smaller family farms are still less productive
than large commercial farms which employ the best methods and devices
of modern technology. Production of the smaller family farms can still
be increased by 50% to 100%.8

We have seen what can be done to increase farm productivity under
war-time strains. If the economic incentive of a ready market at adequate
prices can generate such gains under the restrictive conditions of a war
period, it would seem possible to continue and strengthen these gains
in productivity in peace-time to the extent that we can continue to assure
the farmer a fair market for farm produce. His productivity may be
simultaneously rewarded and accelerated by improved living and working
conditions, including sanitation.

To judge by the pace of the rural electrification programme in the
USA, it should be possible to establish basic sanitary facilities and services
for nearly every rural family within twenty years, if we make a determined
effort. This will assure a nutritional as well as an economic gain not only
to the USA but to the entire world. We produce a surplus of food in our
country. Despite the fact that farm employment has been shrinking and
farm acreage has, not expanded in twenty years, while our population
has grown, we have maintained a consistently high level of food production
-more than 3,200 calories daily per person.1' If, as a result of measures
allied with rural sanitation, we increase food production, our food exports
could be a distinct factor in world health. Rural sanitation in the USA
thus has a bearing on the health of all the peoples of the world.

RESUME

Les conditions sanitaires dans les regions rurales et les villages des Etats-Unis d'Ame-
rique - ofu vit environ un tiers de la population totale du pays - sont inferieures a celles
des villes. En 1947, on estimait a plus de 6 millions le nombre des foyers dans lesquels les
installations sanitaires etaient insuffisantes, voire inexistantes. Dans les campagnes,
27 millions de personnes ne disposaient pas d'un service de distribution d'eau et 33 millions
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manquaient des installations ad6quates pour l'evacuation des matieres usees. En 1950,
l'eau courante n'etait installee que dans 41,8 % des fermes. Cependant, depuis 1934, la
proportion des fermes jouissant de l'energie electrique a passe de 10,9 % A 88,1 %. L'indice
du niveau de vie dans les campagnes montre, de 1940 A 1945, un accroissement de 25 %
dans l'ensemble du pays et de 37 % dans le sud-est. It faut remarquer toutefois que l'on a
choisi comme criteres pour etablir cet indice, la valeur de production de la ferme, l'auto-
mobile, l'electricite et le telephone et non pas l'eau courante, l'egout, la destruction des
ordures ou les services sanitaires.

Les differences entre villes et campagnes s'expliquent en partie par le fait que, a la
campagne, la responsabilite financiere des travaux d'assainissement incombe au campa-
gnard, tandis que dans les villes elle est assumee par la collectivit6, et que bien des entre-
prises familiales rurales ne peuvent en supporter les charges. Le manque d'education
sanitaire et d'interet pour ces problemes, l'ignorance de la population font egalement
obstacle a la r6alisation des programmes d'assainissement.

La vie rurale dans des conditions d'hygiene insuffisantes, privee de soins medicaux
rapides et proches, affecte la sante des campagnards. La mortalit6 infantile est particu-
lierement elev6e parmi la population non blanche. Les incapacites de travail par accidents
sont aussi nombreuses chez les travailleurs agricoles que dans l'industrie. Les accidents,
A la ferme, occasionnent annuellement 14.500 deces et provoquent des blessures chez
1,3 million de personnes. Les lacunes A combler ne sont pas partout les memes et varient
selon les regions.

Apres avoir envisage le probleme financier que pose l'assainissement par rapport A
l'economie g6nerale de l'exploitation, et considere les facteurs sociaux qui sont en jeu,
l'auteur estime que l'on pourrait, en une vingtaine d'annees, realiser les 6lements fonda-
mentaux de l'amelioration sanitaire des zones rurales. Le gain net probable, resultat d'une
productivite accrue et de l'augmentation des exportations qui en serait la consequence,
suffirait a justifier un programme d'assainissement des zones rurales, dont ben6ficieraient
non seulement les populations immediatement int6ressees mais d'autres regions du monde,
dont l'approvisionnement serait ameliore.
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