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ON THE

INFLUENCE OF WEATHER UPON MORTALITY.

The subject to which 1 have to invite the attention of the Society this evening
is one of no modern origin, the name of MirrocraTEs, amongst others of the
fathers of medicine, being commonly associated with it. There is, indeed, perhaps
no branch of medical inquiry whose history dips more deeply into the obscure
pages of antiquity. The influence of weather upon disease and mortality has
been acknowledged as a potent external force in every age, from that eminently
speculative and credulous period when physicians professed to receive their
diagnostic as well as their therapeutic inspirations from the stars, down to our
own day. And yet there is perhaps no question in the whole cycle of medical
sciences which has made slower progress than the one we have now to consider.
People believe that the weather affects them. They speak of its influence, some-
times commendingly, more frequently with censure, on the most trivial occasions ;
but beyond a few commonplace ideas, the result of careless observation, or
perhaps acquired only traditionally, they seldom seek a closer acquaintance with
the subject. Ourlanguage teems with medico-meteorological apophthegms, but
they are notoriously vague. The words which are most commonly employed to
signify the state of the weather at any given time, possess a value relative only
to the sensations of the individual uttering them. The general and convertible
terms—bitter, raw, cold, severe, bleak, inclement, or fine and bracing, convey no
definite idea of the condition of the weather; nay, it is quite possible that we
may hear these several expressions used by different persons with reference to
the weather of one and the same place and point of time. In order, then, to
render medico-meteorological researches.more trustworthy, we must be careful
to employ, in the expression of facts, such symbols only as have a corresponding
value in every nation. :

As a matter of purely medical inquiry, the influence of weather is also too fre-
quently neglected. So true is this, that when we examine the literature—at least
the modern literature—of the subject, we find it to be most meagre, and very
few are the statistics which we meet with to guide us in a further research.
When I say, that in a medical point of view the influence of weather has been
disregarded, I speak relatively to the amount of labour bestowed upon other
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6 DR R. E. SCORESEY-JACKSON

branches of medical science; and I do not for a moment ignore the valuable con-
tributions to this department which have been made from time to time by phy-
sicians of distinction. In France, Belgium, Germany, Italy, and America, as well
as in the United Kingdom, there have been many physicians during the present
century, who by their labours have enriched this peculiar branch of medicine ;
and if I do not frequently quote their writings, it is neither from a want of
respect to them individually, nor from a desire to underrate what they have
accomplished, but simply because my time is very limited ; and, further, because
I think it will tend far more to the progress of the inquiry to pursue my own
researches independently of any other investigations. It is well known that
the influence of external causes upon the constitutions of living creatures differs
materially with locality. These causes are not only numerous of themselves,
but they are moreover capable of producing an infinite variety of results,
according to their several combinations. Their effects are as distinct in different
countries, as are the features of men of different nations. Therefore, conclusions
derived from investigations pursued here can have no dependence upon the
knowledge acquired by physicians in other countries; nor can any discrepancy
which may be observed between the results of such several investigations serve
to impugn the accuracy of individual deductions. It is quite possible that the
results evoked by Casper in Berlin, QUETELET in Brussels, Bovpin in Paris,
Esersox in Philadelphia, and Guy in London, as well as those by the Registrars-
General of the United Kingdom, may differ widely in many essential points, and
yet the inferences of each observer be correct in themselves. The same may be
said of the researches of Sir James Crarg, Cress, Epmonps, Eamerson, Foissac,
Fraxcrs, Fucns, Havinano, Hanrier, Hirscr, Keita Jornston, LomBarp, MADLER,
Marc »'Espixg, Martiv, MeEveEr, MmyE-Epwarps, MinERY, RaxsomE, RIGDEN,
ScHUBLER, TrirE, VILLERME, and of many other careful observers. My ohject is
to examine the relations which exist between the weather and the health of a
community as closely as I may find it practicable to do so; and in pursuing this
inquiry, my desire is to divest myself of all foregone theory, and to make the
facts which I have collated speak for themselves.

We have the strongest indieation of the utility of such investigations in the
fact, that, whether we do or do not possess a knowledge of the etiological and
therapeutic influence of meteorological phenomena, we invariably act as if we were
most intimate with the subject. Delicate persons crave for, and physicians often
recommend, change of climate, which in many instances is a term convertible with
change of weather, though it often means nothing more than change of scenery
and of mental or physical occupation. If it be a good thing for a sick man to
change his residence, it must be a proper thing for him to know what it is that he
is avoiding, and what it is that he is to acquire in exchange for it in another place.
This must remain an exceedingly difficult question to solve, until we have statistics
from every health resort, showing the correlations of weather and disease in each.
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We are not to assume that because certain conditions of weather, as indicated by
meteorological instruments, in this country are opposed to recovery from certain
diseases, that, ther¢fore, patients so suffering are not to be sent into any country
where meteorological instruments afford exactly or even nearly parallel readings.
In other words, in estimating the value of a foreign climate, or the different climates
of our own country, we are not to depend so much upon a comparison of the
meteorological data of the several places as upon the relations subsisting between
the meteorological data and the prevalent diseases and death-rate of one and the
same locality. Each spot of ground aspiring to the reputation of a health resort
must first have this problem solved for it, and then we may with greater safety
institute a general comparison. All that we can do in our present investigation
is to find out, if it be contained in our data, what is good and what is objection-
able in the climate of certain localities in Scotland, as evidenced by the general
death-rate, and by the mortality from several causes. This will not in any
way affect the character of the climates of Torquay, Bournemouth, Algiers, or
Rome, except in so far as there may have been a line of investigation pursued
in any of these places parallel with that now under consideration, so that a com-
parison may be instituted between the two; for, to argue, that becaunse a given
condition of temperature, atmospheric pressure, and humidity in Scotland is
accompanied by a certain ratio of mortality, therefore, meteorological data being
equal, the same death-rate will be observable in Torquay or Madeira, would be
most fallacious: all other things being equal, the death-rate would also coincide ;
but it requires much more than mere meteorological analogy to establish such
a parallelism.

But the present inquiry may serve another, and perhaps still more important,
purpose. By far the greater number of cases requiring medical treatment do not
involve the consideration of change of residence; nevertheless, 1 venture to
assert that in all of them the weather plays an important part; and it cannot
be otherwise than right for the physician to know whether he has, in the
atmosphere around his patient, a foe or an ally in the treatment of his malady.
In medical prognosis, a knowledge of the influence of weather is of essential
service; and as an agent operating upon the therapeutic action of drugs,
weather forms a most important study. I do not pretend that this is by any
means an exhaustive inquiry; mor have 1 strained my facts to meet any
so-called natural laws. On the contrary, the facts speak for themselves, some-
times making positive, sometimes negative assertions, and often enough hovering
between the two, leaving us as much in doubt as before, but with a stimulus to
deeper research into the influence of those numerous external agencies which are
under the immediate control of the Great First Cause of all.

An inquiry into the causal relations subsisting between weather and disease
is beset with a multitude of difficulties. In the first place, we ought not to attri-
bute to the weather any effect upon the mortality of a given population, until we
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have abstracted all other causes which might have operated in a similar manner,
and to which such effect might altogether or in part be due: a task which is not
very readily accomplished. Again, we cannot, if we would attain a rigid accu-
racy, attribute fluctuations in the death-rate to vicissitudes of weather, until we
obtain a uniform climate over the entire area of observation, and this we shall
never acquire. It may perhaps be objected to the results of my investigations,
that it is not fair to apply the average of the climate of all Scotland to the death-
rate of the eight larger towns; that the towns have a climate distinet from that
of the rural and insular districts, and that each town has one of its own. That
is quite true; but it is an objection which may with equal propriety be urged
against the application of the climate of any large town to the mortality of its
several parishes, the particular climate of each of which may, and often does,
differ from that of its neighbour. DBut I prefer to consider the town districts
alone, because it is in them that we meet with the mass of disease and the
multiplied mortality ; and as to the applicability of the general climate to a local
death-rate, we may regard it in this way, that the climate of the townsis a
climate within a climate, and that, whatever difference there may be between the
containing and the contained, any modification of the larger must in a corre-
sponding manner affect, if not in degree, at least in kind, the smaller.

Another objection might suggest itself in the returns of the cause of death
made to the Registrar-General. It may be said that many of these returns
are, at least, inexact; as, for example, when it is stated that death was caunsed
by dropsy, the accomulation of fluid being merely a symptom of the real dis-
order: or, where the certificate tells only half the truth, as when a person who
is dying of one disease is accidentally cut off by an intercurrent attack of another
kind which would not have proved fatal but for the moribund condition of the
patient at the time when it took possession of him; in such a case one class of
disease is robbed of a victim which another gains by an adventitious eircum-
stance. These and many other objections might be raised against investigations
into the influence of the weather if we would be satisfied with nothing short of
logical exactness ; but we may undoubtedly arrive at an approximate knowledge
of its effects if we are careful to avoid error in the main features of the inquiry.

The influence of external causes upon the constitutions of living creatures
varies with locality, the variety depending upon the character of the causes,
whether individually or combined. In a general way, these causes may be classed
into two leading groups, as in the following order:—

A. Unrvensar CAUSER, AFFECTING INATIONZ, AS,—

1. Position of a Country relative to—The Equator—wvater in motion (e.g., the sea with its
currents ; rivers, springs, extensive lakes)—stagnant waters (e.g., canals, shallow
lakes, marshes)—mountains, forests, arid plains, fields of ice.

2. Aspect of a Country.—General elevation and configuration, geological structure, physical
and chemical properties of its soil, state of cultivation,

3. Atmospheric Phenomena.—Temperature, barometric pressure, direction and force of
winds, humidity, insolation,
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I, Locar Cavses, arpeorivg Disrriers axp INDIVIDUALS, 48—

1. Meteorological Phenomena—Abnormal heat or cold, abnormal drought or Lumidity,
abnormal fluctnations of the barometer (i.e. of atmospherie pressure), |'r[1rniciu|;.|;g
winds, ozone, eleetricity, dinrnal phenomena, seasonal changes.

2, Habitation—Situation (town or eountry, on the coast or inland), elevation, construe.
tion, drainage, ventilation, heating, lighting, overcrowding.

3. Dhetetics—DPrice of food, quality of food, quality and quantity of potable water, and
of water for all domestie purposes,

4. Pergonal—Dress, oceupation, habits and pursuits,

Although it may not be advisable to consider these several modifying causes
in detail, nevertheless it is necessary that a passing glanee should be accorded to
them, in so far as they relate to this country.

Scotland, in its mainland, extends between 547 38", and 53" 40° 30” of north
latitude, and 1° 46", and 6° 8" 30" of west longitude. Including the circumjacent
islands its limits are wider. The length of the mainland between its extreme
points is 276 miles. Its breadth varies so greatly that no general idea can be
given of it in one sum; it ranges from about 30 to 175 miles. In its general
outline and configuration, Scotland is very remarkable. On glancing at a map
of the country, the attention is at once arrested by the peculiar indentations of
the coast line. In several sitnations the land is almost bisected by the prolon-
gation of the sea into its interior, forming what are called Firths and Lochs,
which serve to increase very considerably the shore of the country. The coast
line, followed in all its sinuosities, occupies probably more than 3000 miles; but
taking only the larger inlets of the sea into consideration, the circumference is
probably about 2500 miles, which gives one mile of seaboard to every eleven
square miles of surface ; the estimated area of Scotland, inclusive of the Islands,
being 31,324 square miles, or 20,047,360 acres. The ratio of seaboard to area
over the whole of Europe is about one to twenty-five ; Greece and Denmark
being the only countries which approach Scotland in respect of proportional
extent of coast. The islands of Scotland constitute about one-ninth of the entire
area. It is obvious from these facts, that the sea, as an external cause operating
upon the constitutions of the inhabitants, must be in the highest degree potent.
And it is fortunate for Scotland that the influence of the sea is benign—unlike its
action on the ice-bound shores of Labrador. It owes its mitigating influence, so far
as Scotland is concerned, to the prevalence of westerly winds across ifs waters,
tempered by the Gulf-stream ; whereas, on the opposite shores of the Atlantic, the
cold counter (Arctic and Hudson Bay) currents have a directly opposite tendency.

Besides the firths and marine lochs adverted to, Scotland possesses also many
inland lakes, which, although not of magnitude comparable with those of the
New World, tend materially to increase the aqueous element of its physical
geography. The larger river-basins add also to the bulk of water in and around
the country; in short, there is perhaps no point in Seotland more than a few miles
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There remains, then, only one more subject for preliminary consideration, and
that is, the sources of the different data employed in the following pages. The
meteorological data are taken from the collected returns from the stations of the
Meteorological Society of Scotland, as reduced by the Astronomer-royal. The
stations of the Society have a mean latitude of 50° 30" N.; a mean longitude of
3° 4 W.; and a mean elevation of 222 feet nearly. It will be observed that the
meteorological data are deficient in two points, namely, concerning electricity and
ozone. Unfortunately, I have no means of applying these subtile agencies to the
mortality of the years under examination ; with respect to electricity, indeed, I
have no information whatever; and concerning ozone, I have nothing trust-worthy.
It is true that the Meteorological Society’s reports contain the results of observations
made with the usual test-papers in different parts of the country ; but I submit,
with all deference, that until the chemistry of ozone is more fully understood, its
physiological action cannot be accurately defined. So long as it is left to each ob-
server to determine the amount of ozone present at his station by the varying depth
of colour on a slip of paper, our knowledge of the true quantity present must depend
upon very slender evidence, and consequently be of very questionable accuracy.
It is quite possible that six different observers might, with exactly the same indi-
cation on the test-paper, refer the amount of ozone present to as many different
shades on the reference paper. Whether the paper itself affords a true indication
of the presence of ozone, and to what extent, in the atmosphere, is a disputable
matter. At all events, under existing circumstances, I should hesitate in com-
paring the ozone returns with the death-rate.

With respect to the humidity or dryness of the atmosphere, 1 have employed
only three columns, showing, respectively, the number of rainy days, the amount of
rain in inches, and the degree of saturation, as deduced by Mr Graisuger: full satu-
ration=100. Ihave therefore omitted the readings of the dry and wet bulb thermo-
meters, the temperature of the dew-point, and the elastic force of vapour. I have also
omitted from the tables, although plotted in the diagrams, the absolute highest and
absolute lowest temperatures at any of the stations; these are exceptional records,
and can have no general application to the subject of the present inquiry.

The mortality tables are constructed from the returns made by the Registrar-
General. The period over which my investigations extend is six years, namely,
from 1857 to 1862 inclusive. This, I conceive, is quite long enough to indicate the
relationship existing between the weather and mortality in non-epidemic years.
I would, however, have made the period seven years, by including 1856, but I found
that the meteorological data for that year were not trust-worthy ; a circumstance
arising from the newness of the Society, the inexperience of the observers at many
of the stations, and a want of proper correction for the errors of the instruments
then employed.

The absolute facts concerning the meteorology and mortality of the seventy-
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being at the top, that in which the lowest mortality took place being at the foot
of the table. Opposite the mortality column are placed the several meteorological
readings and deductions of the corresponding months. The columns are then
divided into four distinct sections, each comprising eighteen months, the means
of which are offered for comparison with each other, and with the means of the
seventy-two months which are given alone in every third column. To have
carried this table out to the extent of showing, in a similar manner, the order of
the death-rate from the several classes of disease and individual diseases, as in
the other tables, would have demanded more space than could reasonably be
accorded. The materials for such extension, however, are given, and the arrange-
ment might eagily be made.

The second table (B) is constructed to represent the meteorology, and the death-
rate from all and several causes at all ages, and from all causes at several ages, in
the consecutive order of the months in each year: the means and totals of each year
are given in separate columns, and the last column shows the means of the six
years. The third table (C) is arranged for the purpose of comparing the meteor-
ology and mortality of the several corresponding months of the different years,
the mean of each of the 420 shorter columns heing calculated in order to show
more distinctly the character of the various deviations. 1 may also mention that
each table was calculated independently of the others; on this account the

general averages occasionally differ to a very trifling extent.

I—THE INFLUENCE OF WEATHER UPON MORTALITY FROM ALL CAUSES.

~ In the following details, I shall endeavour to show, as succinetly as possible,
the influence of weather upon mortality from all and several causes; but I can-
not pretend to exhaust the information which the tables and diagrams contain.
I shall content myself with pointing out the prominent features of the inquiry;
the facts from which they are drawn being placed without reserve before the
Society, the inferences which I deduce from them are open to criticism, and
nothing can fulfil my own desires more fully than an exposure of error, whether
of fact (i.e., of caleulation) or of reasoning.

Season.—The influence of season upon mortality is not very distinctly under-
stood, especially with reference to certain individual causes of death, opinions
differing widely as to the months which determine the maximum and minimum
of mortality from such particular causes. Here I would draw attention to the
difference between mortality and disease; we shall fall into error if we suppose
that the season of highest mortality is always the season of greatest sickness.
It not unfrequently happens that certain seasons which are characterised by a

maximum of sickness are at the same time distinguished for their low rate of
8]
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in January 1862 the most remarkable features were the great depth of rain, the
large number of rainy days, the large amount of cloud, and the small amount of
sunshine,—each of these quantities being more extreme than ever before regis-
tered in a January month. The mean temperature was also high, though not to
so great a degree.”” Registrar-General: “January was a comparatively mild
month for the season, with a mean temperature rather above the average, an
unusual amount of mild south-westerly breezes, a consequently greater fall of
rain, and a greater degree of humidity of the atmosphere than is usual during
that month. This mild weather was, however, often interrupted by the wind
suddenly veering to the north and east, and blowing with a keenness all the
more severely felt, and the more detrimental to the health of the people from the
previous mildness.”

January 1860.—Meteorological Report: * For the month of January we thus
find that the mean temperature, thoungh 1*5 higher than that of the preceding
months, is yet 17 less than the average of former Januaries, constituting there-
fore a particularly severe month, as additionally manifested by the black-bulb
temperature by day being 672 less than the average, and by night 3°-3 less,—the
hours of sunshine being less, and the amount of cloud rather greater. The mean
humidity has also been greater, as well as the amount of rain, with an unusual
preponderance of north-east wind.” Registrar-General : ©* The past quarter, com-
ing as it did after the wintry weather which prevailed during November and
December, was one of the most severe which has been experienced in this country
for at least thirty-four Januaries, if not for a much longer period.”

Such are the reports of the weather of those months whose death-rate is
above the average of the six Januaries; from this point the weather ought to
improve.

January1857.—Meteorological Report: ““ January. The weather was as nearly
as possible an average in point of severity.” Registrar-General: “ During January
the weather was generally open, though the month began and ended with a snow-
storm.” This month, although below the average mortality of the six Januaries,
still contributes to the maximum section.

January 1859.—Registrar-General : “ The weather during the quarter was
mild for the season, but stormy and rainy to an extent scarcely remembered to
have been equalled within the recollection of the oldest inhabitants. The winds,
which, during almost all the quarter, were from the west and south-west, were
unusually high, and brought much rain with them.” The Meteorological Report
is too extensive for quotation; in substance it is the same as the remarks of the
Registrar-General. It should be mentioned, however, that whilst there was a
remarkable increase of rain in the western counties, there was at the same time
a remarkable deficit in the eastern counties.
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January 1858—Meteorological Report: As showing the general mildness of
the month, it may be mentioned that at Sandwick, wall-flower, stock, carnation.
and borage were in ﬂuwert g0 as to yield a bouquet on the 1st of January, while
the hepaticas were in flower on the 4th. At Aberdeen, the hazel and snowdrop
were in flower on the 25th ; and at Banchory House the Rhododendron ponticiem
was in flower on the 29th. The thrush was often heard singing during the month
at Scourie, and the lark at Aberdeen.” Registrar-General : * The weather dur-
ing the first two months of the quarter was unusually mild and open ; and though
the mean temperature was gradually falling during January and February, it was
not till the 1st of March that winter, with its frosts and snow, fairly set in over
the country.”

Thus far, then, whatever we may meet with in detail, we must be impressed
with the fact that the general term of a *“ mild” or “ open™ January corresponds
with a low rate of mortality, a * severe” January with a high rate of mortality.

We next proceed to consider the months of March, and, in order to avoid long
quotations, if we find that the exceptional months were “mild,” we may assume
that the four months of the maximum section were more or less * severe.”

Maxi Maj Mi
Tear. uE.‘-E.'T-.‘l}". llur::Jl?:y. llnr::.lnirty.
1860, . . . 2832
i858, . . . 2578 ]
1882, . . . 2568
1857, . . . 2500 FaR S
DBERC 0 2320
11312 e AN 29092

March 1859.—Registrar-General : © This month has therefore been charac-
terised, even more intensely than the last, by an unusual amount of west wind, a
low barometer, and, on the western coast, abundant rain and equable tempera-
ture. On the eastern coast, the rains have been scanty, but the temperature
hig. .'H

March 1861.—Registrar-General : “ The months of February and March
however, have both been above the average temperature; and as this increase of
temperature has been attended with a greater fall of rain and a greater amount
of humidity than usual, while there has been a diminution in the proportion of
cold arid east winds, and a preponderance of high winds from the west and
south-west, there has been a free circulation of air, and no such stagnation of the
atmosphere as would allow the excessive moisture to become hurtful to the living
inhabitants. Hence the mortality of February and March has been below the
average of former years; and if the weather continues favourable, as it appears
to be giving every indication of doing, the present year may prove, like the census
year 1851, a year of low mortality, and of prosperity and heavy erops to the

farmer.” Here “ mildness” characterises also the months of lower mortality.
E
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logical agent at any given time, that at least the character of the weather imme-
diately preceding the period under examination should be ascertained, the influence
of sustained heat or cold, for example, as will be shown hereafter, being remark-
able. Nevertheless, when the period of comparison extends over an entire month,
[ think we may safely believe that the fluctuations in the death-rate—in so far as
they are dependent upon weather at all—are dependent upon the weather of the
particular month in which the deaths are recorded. This is not uniformly so
Suppose, for example, that the fourth week of January were intensely cold, and
the subsequent month of February comparatively mild, it is quite possible that a
large number of deaths, caused by the cold of January, might fall to be registered
in February; so that if either of the months were examined separately, an erro-
neous impression concerning the influence of temperature would result. If the
periods of observation had been daily or weekly, I would on no account have
separated them, because necessarily the ratio of deaths of one day, or even of one
weels, must often be, to a certain extent, modified by the weather of the previous
days or week; but, I repeat, where each subject of comparison extends over a
whole month, errors from such a cause as I have now explained must be very
trifling. It is, however, to obviate such errors that I have constructed Table B,
in which both the meteorological and necrological data are arranged appositely in
the order of the sequence of the months of the several years. This explanation is
also offered to objections which may be raised against the order of the months
in Table A.] I need not mention the years from which the several months are
taken ; that will be seen on reference to the larger table :—

- Jamuory. ‘ February. March. April, May. June. II
o | {1 L] l 0 | - | | o '
Monthsof Lowest Mean Temperature, (35 'EIESD'Eiﬂd'D Hi [}‘E!ET ‘B256-7|41-3228-749:11225-4 52-4 215-0
- Highest, T 386243 '4i4£}' 5/246:0 43 'I]iE 32-046-4225:6519 193'5: 5802193
Mean of the Six Years, . . . [37'4265°338:2957439:8249:8/43-2242-850:3219:555-0208:8
t e [N
July. Anpust. | September. | Oetober. | November. | Degember,

a ] | i : o | o | el | o |

Months of Lowest Mean Temperature, 53‘ﬂi192'3254'4!192'4 ﬁﬂ'ﬂilﬂ?'ﬁ 44:9205-3 37-1234-7 3402634

«  Highest, o E':ﬁﬂllﬂl‘ﬂlﬁﬂ'ﬂlﬂ 24-1(66-1210-8/49-6208-043-7231-344-92157

Mean of the Six Years, . . . [66:8204-5067-2189-452-5187 7/47-2198-239:5237-1,38:8247-9
1 1 | i

el i e i i i i

If this table speak truly, it leads to the conclusion, that for every diminution
of mean temperature below 50° there is a corresponding increase of mortality :
but that from mean temperatures above 50” a diminution is favourable to vitality,
at least if the temperature have been for any length of time above 50°. In
other words, mean temperature and mortality from all causes have an inverse
relationship below 50°, a direct relationship above 50°. But it must be borne in
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summer months, the mean height of the barometer in seren was below, and in
eleven above 20-843; and of the eighteen antumn months, the mean height of the
barometer in seven was below, and in eleren above 29843, The average mortality
of these several groups of months is seen thus :—

WINTER.

Average mortality of ten winter months, each with a mean height of barometer below 29-843, 2580
eight - i abowre ... 254-8

1

Excess of mortality with low barometer, 3-8

BPRING.

ten spring months, each with a mean height of barometer below 29-843, 2387
eight e - above ... 2358

" 2l

m HEd

Excess of mortality with low barometer, 2-0

SUMMER.

seven summer months, each with a mean height of bar. below 28-843, 200-97
1] &IEFETI 18 1] mﬂ amn 2':"] 'T‘E

Excess of mortality with low barometer,  0-21

AvTuMms,

eleven autumn months, each with a mean height of bar, above 20°843, 214-5
23 T EEVEI 3 5y Maw i IBT'G

Excess of mortality with high barometer, 175

It would seem, then, that over the whole year, and in the seasons of winter.
spring, and summer, the relationship between the mean monthly height of the
barometer and the death-rate is énverse; but that in autumn it is direct. And I
think that, although it is not a law without exceptions, there is an indication
of a law, if the data be sufficient to determine it, of an increased mortality with a
low barometer. But I must speak guardedly on this point, because the result of
the inquiry differs from those obtained by many acute investigators; and I think
it right to mention particularly that it is opposed to the opinion of talented
investigators who have made similar observations in Berlin, Dresden, and Paris.
And I may mention, moreover, that the results which are shown with reference
to the influence of drought and humidity upon the death-rate from all causes are
also opposed to those obtained by some of the same observers. At the close of
the paper I shall present the principal data in a different form, in order to test still
more rigidly the accuracy of these inductions.
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out the hotbeds of disease, clearing them of the products of animal and vegetable
putrefaction, and rendering them wholesome habitations for the human family ;
just as in another sphere of usefulness it turns up the surface of the wide ocean,
preserving its waters from corruption, and imparting the very essence of life to
its creatures.

RECAPITULATION.

Such is a brief sketch of the first part of the subject which at the outset I pro-
posed to lay before the Society. I have before said, that this is by no means in-
tended to be an exhaustive treatise, and I repeat that I have not even exhausted
all the information which the tables and diagrams are capable of affording. In
both there is still abundance of materials for further research, even concerning the
influence of weather upon mortality from all causes of which alone I am now speak-
ing, which may be thrown into a variety of shapes for the purpose of elucidating
peculiar theories. I have done nothing more than examine the leading character-
istics of the subject ; and that without endeavouring either to propound or substan-
tiate any theory whatever. [ am neither disappointed that my results do not always
coincide with those obtained by other investigators of cognate subjects, nor am I
gratified with the idea of raising opposite views. In some points, the results of
my inquiries harmonise with those of several observers in other countries, while
in some they are diametrically opposed ; but this does not at all imply a want of
accuracy, either on their part or mine; it is quite competent for the results to
differ, and yet each be right regarding the particular locality to which he refers.
I have endeavoured to treat the investigation in the simplest manner, by merely
putting questions to the collected facts, and leaving them to supply the answers ;
and in the present recapitulation I would have it distinctly understood, that I do
not assert that these statements inviolably express the influence of weather upon
mortality in the towns of Scotland; but I think it very probable that they do so
generally. It will be a matter of no small interest to learn from the circumstances
of the next six years whether the present suggestions are tenable or not. There
does not appear to me to have been during the six years from which the facts
are gathered any fluctuation of other external agencies worthy of particular atten-
tion. Sanitary improvements are occurring from time to time, and when they
are such as to affect a large community, a diminution in the death-rate should.
to a certain extent, be ascribed to them: the other matters of importance, as the
price of food and the like, have already been given in a tabular form. It is pro-
bable, then, that in Scotland the death-rate from all causes is influenced by

A. Temperature,

1. Below 507 Fahr., the relationship existing between mean temperature and
the death-rate from all causes is inverse—the lower the temperature the higher
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the mortality; but above 50" the relationship becomes direct, the death-rate in-
creasing with the temperature. The months during which the latter condition is
observable, are probably July and August ; but in Scotland the mean temperature
does not often rise so high as to render it a cause of alarm.

2. Over the whole year the relationship between the monthly range of tem-
perature and the death-rate is inverse; but during the months of July, August,
and September, it is direct. A similar relationship exists between the mean
daily range of temperature and the death-rate.

3. It is probable that dry cold is more fatal than Aumid cold.

4. Extremes of temperature are always fatal, but eminently so when long
sustained.

B. Atmospheric Pressure.

1. The results afforded by comparison of the relative height of the barometer
with the death-rate from all causes are conflicting, but there is probably a pre-
ponderance in favour of the supposition that the relationship between the two
is inverse in the colder, and direct in the warmer months.

2. The relationship between the monthly range of the barometer and the
death-rate is direct.

C. Dvought aid Humidity.

The relationship existing between humidity (irrespective of temperature) and
mortality appears to be direct in the colder, and inverse in the warmer months,

D. Wends,

Winds blowing from a point between N.W. and 5.E. (north about) attend a
high death-rate. Winds blowing from a point between S E. and W. (south about)
occur more frequently during months in which the mortality from all causes
is low.

If in the foregoing tables the difference between the mortality with this and with
that kind of weather be often apparently trifling, it must be remembered that one or
two deaths, more or less, per 100,000 living, is a matter for serious consideration.
It must be remembered also, that in the mortality from all causes, there are many
compensating influences at work which tend to reduce and soften what would
otherwise appear as remarkably prominent features in the inquiry. As a single
example of this, it is plain that if deaths from diarrhcea were excluded, the death-
rate from all causes would be relatively higher in cold weather than it now
appears to be, for deaths from diarrheea being low in cold and high in warm
weather, tend to equalise the surface over the whole rate of mortality.

L
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II.—THE IsFLUENCE oF WEATHER UroN MoORTALITY FROM SPECIAL CAUSES.

It must be quite obvious that to have repeated the foregoing inquiries with each
class of disease, or still more so with each individual disease, would have carried
me far beyond the limits of a single paper. The tables and diagrams together,
however, are sufficient to enable any one desirous of information concerning
the influence of weather upon mortality from any of the diseases there given, to
comprehend readily enough the relationship which the several meteorological data
hear to the death-rates. All that I can venture to do with the remainder of the
collected facts will be to trace out the more apparent bonds of union between the
weather and the several diseases; and I may mention, in passing, that the reason
why I have added to the titles and diagrams a representation of the deaths from
all specified causes, is simply to afford an opportunity of determining the propor-
tion which the death-rate from any individual disease bears to the entire mor-
tality ; this'could not have been ascertained by a reference to the death-rate from
all causes, since that comprises many deaths from causes which are not stated,
and which might therefore be attributable to any of the diseases in the Registrar-
General’s Schedule. Following the order in which the diseases are arranged in
the tables, I shall confine my remarks either to the class of diseases or to one of
the representative diseases, as seems to promise most interest.

A. The Influence of Weather upon Morlality from Zymotic Discases.

This class of diseases may be dismissed with very few remarks; not because
the inquiry is either uninteresting or unimportant, but because it is very complex.,
and would require more time than can at present be afforded to treat it as it
deserves. [ shall speak of zymotic diseases only as a class.

The influence of season in determining the death-rate from these disorders may
be inferred from the following order of months, the ratio of deaths being that
afforded by the averages of the six corresponding months as in Table C.

Month. Maortality. i Month. Mortality,
fL 1 o R e S i1 | Heptember; o o L DAY
MNovember, . . . . . . @858 ol i | e et e SO S S DAY
Tlecambet,=ses ' i 5l i 6a APEIL oL R R
BT v i e e e 0 5 Avgoats <00 S i G R
L0 e . (L1 | May,: e a s S e nt
AT ol v e DD ' BT o L e SRl e

. V| PR e S e 5 o b

Perhaps the questions of greatest interest with respect to zymotic diseases are
those which refer to the mean temperature, mean height of the barometer, direc-
tion and force of wind, and the rainfall.
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From the foregoing tables it would seem :—

1. That a low mean temperature of the winter months gives rise to an increase
in the death-rate from phthisis, and that this relationship is the more clearly
observable if the low temperature be sustained for some time without intermission,
as in the case of the months from November 1859 to February 1860 inclusive.
A high summer temperature does not seem to increase the fatality of phthsis. It
is only when the temperature of winter is remarkably low that the increased
death-rate from phthisis is distinctly traceable to that cause.

2. That the relationship between the monthly range of temperature and the
death-rate from phthisis is uncertain, and that the latter is not under the control
of the former.

3. That the daily range of temperature exerts no constant influence upon the
death-rate from phthisis.

4. That there is no constant relationship observable between the mean monthly
height of the barometer and the death-rate from phthisis.

5. That if there be any indication of a constant relationship between the
monthly range of the barometer and the death-rate from phthisis, it is that the
death-rate increases with the range.

6. That the rainfall bears no constant relationship to the death-rate from
phthisis. It is possible, however, that it may be inverse in the colder and direct
in the warmer months.

7. That possibly an increase in the number of days during which north, north-
east, and east winds prevail, may give rise to an increase in the death-rate from

phthisis.

C. The Influence of Weather upon Mortality from Bronchitis.

The influence of the weather upon diseases of the respiratory organs differs
greatly from its influence upon phthisis pulmonalis. In the former, the atmo-
sphere comes immediately into contact with the seat of the malady: in the latter,
it merely touches a local manifestation of the disease. It is the oversight of this
difference that leads to so much disappointment in the employment of change of
climate as a remedial agent. In selecting a locality for the residence of a patient
afflicted with a disease of the respiratory system,—as bronchitis, asthma, or the
laryngeal affections,—too much care cannot be observed in matters meteoro-
logical ; but, in choosing a winter resort for a phthisical patient, there are many
circumstances of more weighty importance than the weather, to the consideration
of which meteorology ought to be subordinated. Change of climate as a remedial
agent in the treatment of consumption is exceedingly valuable when properly
employed, but equally mischievous when used without a due regard to all the
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Resumé : On the Influence of Mean Temperature.

Average monthly mean temperature of the six winters (Dec., Jan,, Feb.), . 38%1
A o g springs (March, April, May), 44°4
% e = summers (June, July, Aug.), 666
i A = autumns (Sept,, Oct,, Nov.), 4674

In the following table the upper lines represent the average mortality of the
months whose mean thermometric readings are severally abore the standard of

reference, whilst the lower lines represent the average mortality of the months
with thermometric readings below the standard :—

AT ALL AGES FROM Frout avt, Causes ot

All Zrmetle | o 1l O b-00 20=60 | 80, ke
Couses, |Diseasen |l HreBehitls, | e Years. | Years | Years

Average mortality of fen winter months, with a
mean temperature abore 3871,

Average mortality of cight \rmtnar mnntha, with
o mean temperature below 38°1, . .

} 245'51) 63:90| 20:25| 8549 !!ﬁ'!i{ll 2323 | 6471 41110
Average mortality of eight uprmg mnuth!, ‘with }

271411 6412 | 31°74| 3369 | 12317 2404 | 74:64| 4870

223°81| 4541 | 34:17 | 1808 H-ﬂ'niEll 24-26| 6341 3678
24835 hdrdd | 3646 | 2374 [ 111 bEi

20140| 40009 | 20443 970 0473 20006 | 64°57 | 31113

@ mean tempernture above 44°4, |

Average mortality of len spring mﬂut.h.ﬂ, with
mean temperature below 44%4, . .

Average mortality of eleven silmmer m{mt]ls,
with a mean temperature abovs H6%6,

Average mortality of seven summer ml:lnth&,

24 0d | FO02 | 4201

with a mean temperature below 66°6, . 199°97) 4520| 3077 | 1318 BEG6) 2319 | 56:20 | 3237
Average mortality of nine antumn months, with .
|

2277 | 6811 | 3640

4 mean temperature ﬂbﬁl‘¢ 4, . . . l 180-22 bd-56 )| 2310 11432 BE'EE| 20006 | 49060 | 2812

Average mortality of 1ine autumn months, with e (e [aetg :
a mean temporature below 46%4, | T } 280 “"! 6511 : 26047 | 1847 | 10761

The foregoing table—

1. Corroborates the suggestion previously made, that the relationship between
mortality from all causes and mean temperature is inverse when the mean tem-
perature is below 507, and direet when the temperature is higher. Probably the
bad effects of a high mean temperature are not perceptible until it has been
maintained for some time at or above 56™6. In general terms, the relationship
between mean temperature and mortality from all causes is inverse in winter,
spring, and autumn, but direet in summer.

2. Seems to indicate a relationship between mean temperature and mortality
from zymotic diseases similar to that between mean temperature and death from
all causes; namely, inverse in winter, spring, and autumn, but direct in summer.
The previous suggestion was, that the relationship was variable and uncertain.

3. Corroborates the suggestions previously made concerning the influence of
mean temperature upon the death-rate from Phthisis Pulmoenalis; namely, that
a low winter temperature increases the mortality from phthisis, but only to a
remarkable extent when the mean temperature is very low, and continuously so;
and that a high summer temperature does not increase the fatality of phthisis.

0
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[t may be stated, generally, that the relationship between mean temperature and
the death-rate from phthisis is slightly inverse all the year round.

4. Substantiates the previous statement that the relationship between mean
temperature and the death-rate from bronchitis is inverse all the year round, and
that such relationship is most distinet in winter.

5. Supports the previous statement, that the relationship between mean
temperature and mortality from all causes is inverse at all ages in winter, spring,
and autumn; and that such relationship is most distinet in infaney, and least so
in youth. Italso corroborates the statement that a high mean summer tempera-
ture increases infantile mortality : but it is opposed to the suggestion that a high
mean summer temperature also increases the death-rate from all causes at other
periods of life.

Resumé : On the Influence of the Mean Baromelric Pressure.

Average monthly mean height of barometer of the six winters, . . . . 20-820
i o o springs, . . . . 290-847
= 5 o summers, . . . ., 29861
o - o automns, . . . . 28:837

In the following table, the upper lines represent the average mortality of the
months whose mean barometric readings are severally abore the standards of re-
ference, whilst the lower lines represent the average mortality of the months with
barometric readings below the standard - —

AT ALL AGES FnoM Fros ate Cavens at

All Zymotic
_I"hthla.l.u. e Years, | Tearn | Yearn | Vearn

Average mortality of nine winter months, with
mean height of barometer above 29 BEE

Average mortality of nine winter munths, w:t.h
mean height of barometer below 29-520,

Averagn mortality of eight spring mont-l:s, with
mean height of barometer above 29'8

} 204°26| 58:00| 3169 2051 |[11691] 2268 | 6892 | 4567
Average mortality of fen spring mll:llll]:ls, WLt.h}

26952 VOO0 20002) 2876 12216 24-50| 6955 | 43356

235°80) 47-12| 3468 2234 | 10430 2464 | 6706| 3089

mean height of barometer below 2-847 23872 6300 | 3506 2122 |10772| 24:22| 6710| 2946

]

Average mortality of fen summer months, with
mean height of barometer above 29°861,

Average mortality of eight summer mﬂnlhs with
mean height of barometer below 20-861,

Average mortality of eleven autumn months, with
mean height of barometer above 20837,

Average mortality of seven antumn m:mt.h:a with
mean height of barometer below EE'EBT, }

- |
20297 40-44 | 20030 | 1030 | 95560 21-30) 5476 | 31-39

19818 4641 | 32:01| 1199 | 85:06) 22:50| 6576 | 3100
21457 6164 | 2497 | 1593 |1056:06 2165

=
I

3270
196:86) 6700 2320| 13:27 | 9100 2104 5191 | 31°57

The foregoing table—

1. Corroborates the previous suggestions, that over the whole year the rela-
tionship between the mean height of the barometer and the death-rate from all
causes is inrerse ; that the relationship is énverse in winter and spring, and that

it is direct in antumn ; but it opposes the suggestion of an inverse relationship in
SuUmmer.
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The foregoing table—

1. Suggests a direct relationship between the rainfall and the death-rate from
all causes in winter and spring; but an inverse relationship in summer and
autumn,—a suggestion which the previous results tend to support.

2, Suggests a direct relationship between the rainfall and the death-rate from
zymotic diseases in winter, spring, and autumn; but an inverse relationship in
summer. This suggestion also is nearly supported by the previous results.

3. Shows that there is a slight indication of an inverse relationship between
the rainfall and mortality from phthisis in winter, spring, and autumn ; but of a
direct relationship in summer. These indications, however, are not very distinet,
and are not well substantiated by the previous results.

4. Indicates a direct relationship between the death-rate from bronchitis and
the rainfall in spring, summer, and antumn; but an inverse relationship in
winter. This is not distinctly observable in the previous results; and probably
the note appended to the fifth suggestion, under bronchitis, is the true explanation
of the inconstaney of the relationship.

5. Shows that the influence of the rainfall upon the death-rate from all causes
varies with the periods of life. In infancy the relationship appears to he direct
in winter and spring, doubtful in antumn, and inverse in summer. At other
periods of life the relationship is scarcely perceptible.

Here I must close my paper. 1 offer it as a slight contribution to medical
climatology, and I trust there will be found in it something worthy of the con-
sideration of those who take an interest in that still very obscure science. The
interpretations that I have given of the facts at my disposal are such as I think
they will bear without straining ; but I place both facts and comments before the
Society, so that any one who is interested in the matter may judge for himself.
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