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HYGIENE, 27

investigations have shown that the death-rate from con-
sumption is in proportion to the dampness of the soil.
Dampness of soil is also an important predisposing factor
in the production of many other diseases, such as mala-
ria, rheumatism, and catarrhal affections.

The influence of the nature of the occupation, and of
the climate of a locality, as predisposing factors of dis-
ease will be discussed in detail in special chapters on
these subjects.

Sanitary science refers to the investigation of the
causes of disease and the means of avoiding or destroying
them. It is not a specific department or separate branch
of science, but is implied, in part, in a number of
sciences, as chemistry, biology, physics, pathology, statis-
tics, etc.
~ The term sanifary means conducive to the preservation
of, and the term sanifory conducive to the restoration of,
health. The sanitary condition of a place has reference
to the presence or absence of the specific causes of disease.
There is no such thing as dad hygiene: A place is either
in hygienic condition or it is in an unhealthful condition.

Hygiene aims to discover the causes of all diseases
known, and the best means of removing those causes or
rendering them inoperative. It takes for granted a
knowledge of the normal functions of the human organ-
ism, and seeks to discover the reasons for perverted
action of a part or the whole of the organism. It involves
a thorough knowledge of the normal conditions of man’s
environment as well as the various factors which tend to
render that environment abnormal. It demands a
thorough knowledge of the chemical and physical charac-
ter of man’s food-supply and those changes to which it is
liable that tend to injure his health and produce disease.
It aims to keep persons in perfect health, to train men to
be strong both mentally and physically. It also involves
a knowledge of the physical and geological nature of the
siirface of the earth, and the manner in which these con-
ditions, in different localities, influence the healthfulness
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typhus fever ; the demonstration by Captain James Cook,
in his voyage' around the world, that scurvy was a pre-
ventable disease which was due to the nature of the diet;
and Sir Edward Jenner’s discovery of inoculation as a
preventative of small-pox. During the nineteenth cen-
tury the movements and discoveries which stand out
most prominently are the work of Dr. Thomas South-
wood Smith and The Sanitary Committee in demonstrat-
ing the factors which are instrumental in influencing
the health of towns, such as the accumulation of filth
about premises, absence of sewers, and consequently
the pollution of water-supplies, and the influence of in-
sufficient air-supply and overcrowding upon the general
health; the labors of Edwin Chadwick in organizing the
first board of health in England; the work of Dr. William
Farr, Registrar-General of England, in securing’the regis-
tration of the camse of death in the health reports; the
labors of Dr. E. A. Parkes in demonstrating the evil effects
of defective drainage and the accumulation of filth upon
the public health, and in securing the passage of various
sanitary acts from 1848 to 1857; the work of Dr. John
Simon, of London, and his able staff of medical inspec-
tors with regard to the material causes of disease, and the
legislation which was based upon these investigations; the
studies of Dr. C. A. Louis, of Paris, upon typhoid, typhus,
and relapsing fevers, and the differentiation between these,
as well as similar studies made at the same time by Dr.
William W. Gerhard, of Philadelphia; the studies of Dr.
Henry 1. Bowditch, of Boston, and those of Dr. George
Buchanan, of London, upon the influence of dampness
of the soil upon the prevalence of consumption; the
studies of Louis Pasteur upon the causes of fermentation
and the etiologic relation of micro-organisms to disease,
as well as his discoveries with regard to the prevention
and treatment of these diseases; the studies of Sir Joseph
Lister with regard to the prevention of suppuration in
wounds, which have been the starting-point of modern
antiseptic and aseptic surgery; the work of von Petten-
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CLOUDS. 41

Movements of the Atmosphere.—The air is in con-
stant motion as the result of changes in temperature
affecting the density of the air of certain localities, the
less dense or heated air being displaced by the colder,
denser air. The direction in which the movement takes
place is always along the line of least resistance and
toward the point of less density. The rapidity of the
movement is directly proportional to the magnitude of
the change in density—that is, the rise in temperature.
The most important cause of these movements is the
relatively larger amount of heat transmitted by the sun
in the tropics, which gives rise to what are known as
‘“‘trade” winds. The varying amounts of heat trans-
mitted by the sun in different latitudes and at different
altitudes, and the variations in the temperature due to
the revolutions of the earth on its axis, are the principal
causes of winds. These movements of the atmosphere
play an important part in the regulation of temperature
and of the humidity of the air. If they did not occur,
air would be perpetually warm in some places and per-
petually cold in others. The wind carries warm air to
cold regions and cold air to warm regions, thus tempering
the climate of each. The wind also prevents the air
from remaining excessively dry in some regions and in-
ordinately damp in others.

The effects of wind upon health are complex and
not well defined. All wind, or movement of the air,
favors evaporation, and therefore loss of heat from the
body, unless the wind itself be warm and moist; a hot,
dry wind favors evaporation but does not lower the tem-
perature; a cold, moist wind lowers the temperature but
does not increase the evaporation. The condition of the
air as regards humidity influences the effect of the wind.
Winds that are warm and moist are mild and relaxing;
dry, cool winds are bracing; but cold winds are penetrat-
ing, and are considered dangerous to persons of delicate
constitution.

Clouds.—When the condensed moisture of the air
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luric, temperature is the most important in determining
the character of a climate, while humidity is the factor
next in importance. Buchan states that there are four
principal factors in the production of the climate of any
locality: (1) Distance from the equator; (2) height above
the sea-level; (3) distance from the sea; and (4) prevailing
winds. Of the various classifications of climates that
have been proposed, perhaps as satisfactory as any 15 one
that rests mainly upon the first three conditions named,
the fourth condition, that of the prevailing winds, intro-
ducing important modifications. Of all the factors, dis-
tance from the equator is incomparably the most potent,
but irregularities in the distribution of land and water,
and the prevalence of particular winds, often bring about
a subversion of what Humboldt calls the solar climate
of the earth. Differences of elevation also cause great
differences in the climate of nearly adjacent places.

Climates may be divided into tropical, temperate,
and polar; and the first two of these may be subdivided
into continental, maritime, and mountain climates. A
continental climate is subject to the extremes of heat
and cold; has an atmospheric pressure that is normal; a
moderate rainfall; slight humidity; often a clear sky:
and variable winds. A maritime climate is equable—
that is, without extremes of temperature;. with consider-
able atmospheric pressure; considerable humidity; moder-
ate rainfall; a misty or cloudy sky; winds often regular.
A mountain climate has a lower temperature and less
pressure than the preceding; considerable rainfall; large
relative, but small absolute, humidity; sky often clear,
consequently considerable terrestrial radiation and low
night temperature; and winds determined by the con-
ficuration of the earth's surface.

Some idea as to the climatic conditions of different
localities in the United States may be gained by refer-
ence to the following table, showing the mean and ex-

treme temperature, and the mean precipitation of these
localities:













INFLUENCE OF CLIMATE ON MORTALITY. 47

and in time these will be valuable localities for the estab-
lishment of institutions for the climatic treatment of dis-
eases similar to those found in the Adirondack region of
New York and elsewhere.

Influence of Climate and Season on Mortality.—
The seasonal variations alone in the temperate zone are
of great influence upon mortality aside from the general
climatic conditions of a locality. Mild winters and cool
summers both lower the mortality, the former exerting a
special influence upon the aged, and the latter upon the
young, more particularly the infantile population. A
cool, damp summer is always accom panied by a low mor-
tality. Season has also an important influence upon the
character of the prevalent diseases—intestinal diseases
being most prevalent in summer and respiratory diseases
in winter. Typhoid fever isleast prevalent in late spring
and early summer, and most prevalent in the autumn,
Typhoid fever reaches its mean about the end of the
year; then there occurs a gradual fall to a minimum in
April, sometimes interrupted by a slight outbreak in
January or February. There is also a June or July mini-
mum with a more rapid rise to maximum about the end
of October or beginning of November. The curve of
scarlet fever is very similar to that of typhoid fever, but
its minimum is in March, and it rises gradually to a
maximum early in November.

Acclimatization is that process by which animals or
plants become adapted to, and so thrive in, a climate
different from that in which they are indigenous. For
instance, almost all the domestic animals were originally
natives of warm climates. As regards man, Arnould
states that the race is acclimatized when it preserves (1)
the natural increase in population; (2) its normal lon-
gevity; (3) its aptitude for physical and intellectual work.
He gives the following as conditions favorable to the
acclimatizing process: 1. Slight alteration in the lati-
tude: to proceed from a warmer to a colder climate is an
advantage, 2. Ethnical disposition. 3. Manners and
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organisms is usually less than that of the air of streets
and houses, and they are usually harmless species, The
movement of air in sewers is rather slow, and affords
abundant opportunity for the suspended particles, along
with the micro-organisms, to become deposited on the
moist walls of the sewer. When a portion of a sewer or
the drainage-pipes of a house become obstructed, so that
there is no longer a free circulation of air in the ob-
structed portion, then there is an accumulation of putre-
factive gases, such as carbon dioxid, hydrogen sulphid,
marsh gas, etc., and these gases are highly injurious
when inhaled in considerable quantities or in smaller
amounts for a considerable time.

The Impurities in Air.—These are either gaseous or
solid. The more important gaseous impurities in air are
carbon monoxid and dioxid, marsh gas, hydrogen sul-
phid, gaseous organic substances—such as amins, ammo-
nia, and volatile fatty acids. The solid impurities in air
are various forms of dust, inorganic and organic; the
débris of vegetable and animal organisms, and living
MICro-organisms.

Sources of the Impurities.—/mpurities due to Respira-
fion.—'The changes that take place in air that has been
respired are both chemical and physical. (1) The volume
of the expired air is from one-fiftieth to one-fortieth less
than that taken in at the corresponding inspiration. (2)
. The temperature is raised, as a rule, to that of the blood.
(3) Owing to this rise in the temperature there is actually
an increase in volume of the expired over the inspired
air to an extent of about one-ninth of the latter. (4) There
is an increase in the amount of carbon dioxid to between
4 and 5 per cent. (5 and 6) There is an increase of
ammonia and watery vapor. (7) The nitrogen is generally
increased, but sometimes diminished. (8) The oxygen is
diminished to about 16 per cent. There is an addition
to the air of (9) hydrogen, (10) marsh gas, and (r1) or-
ganic matter. Of these alterations, the most important

are the increase in the amount of carbon dioxid and the
4
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membrane of the pharynx and larynx and, probably,
from the stomach.

The nature of the organic matter is not known with
certainty. It decolorizes solutions of potassium perman-
ganate, and is, therefore, capable of being oxidized.
When distilled it is broken up and yields ammonia, and
is, therefore, mitrogenous. It is molecular rather than
gaseous, and is probably in combination with water, be-
cause those substances which are most hygroscopic ab-
sorb most organic matter. The quantity of organic
matter given off with the expired air has been estimated.
Cornelly, Haldane, and Anderson found, in ten observa-
tions, that the amount of oxygen required to oxidize the
organic matter varied from 1.7 to 13.6 milligrams per
liter of condensed vapor, giving an average of 7.6 and
8.3 milligrams for two observers, respectively. Lehmann
and Jessen found that between 3 and 4 milligrams of
oxygen were required to oxidize the organic matter in a
liter of condensed vapor. Ransome’s results indicate the
exhalation of 20 milligrams of organic matter in twenty-
four hours, and Beu's results, 15 milligrams. In my
own experiments' I found the quantity of organic matter
in the expired air of healthy men to be, on an average,
10.72 milligrams per liter of condensed vapor. I found
also that the amount of organic matter is much greater
three to four hours after a meal than immediately after
eating, and, likewise, that the amount is directly de-
pendent upon the degree of cleanliness of the mouth and
teeth of the person from whom the vapor is collected;
the average amount four hours after meals was 11.98
milligrams, half an hour after meals it was only 3.86
milligrams when the mouth and teeth had remained un-
cleaned for several days, while the average, four hours
after meals, was only 2.49 milligrams when the teeth had
first been brushed and the mouth thoronghly rinsed with
warm water. ‘The amount of organic matter is also
greater in those having decayed teeth than in those

' Smithsonian Contributions to Knowledge, 980, Washington, D. C., 18gs.
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