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PREFACE.

—...‘.—_

In the following pages I have endeavoured to supply the missing
link between the Mortality Statistics and Meteorologieal Observations
in Queensland, for the quinquennial period 1887-91. From time to
time we have received valuable reports from both the Registrar-
General’s Department and Chief Weather Bureau, Brisbane, but as
yet no systematic attempt has been made to connect the one with
the other. The subject is one which, I am convinced, deserves more
attention than it has hitherto received, not only in Australia but in
many parts of the Old World.

My main objeet has been to establish, on a more or less certain
basis, the connection between the condition of the weather as repre-
sented by the various meteorological readings, with a few of the more
common diseases. If this onee be attained, a reliable forecast of the
weather, such as our able meteorologist regularly provides, might at
the same time supply us with a tolerably fair means of estimating
the class of disease that may be expected, and direetly or
indirectly associated therewith. Should seasonal forecasts be also
given, as proposed by the Postmaster-General, their importance in this
eonnection can hardiy be over-estimated. Lauder Brunton says—?!
“We may well fancy that the day is not far distant when warnings
will be published in the newspapers, not only to seamen of approach-
ing storms, but to invalids and people in general of the meteorological
changes which will induce pain in some and nervous excitability in
others, with perhaps an added hint that extra flannel should be worn
by the former, and bromide of potassium or some other nervine seda-
tive taken freely by the latter.”

It 1s well to bear in mind that the conclusions arrived at, based as
they are on mortality statistics, are only approximately correct as far
as the condition of the atmosphere bears on the eausation of disease,
and that this can be but fairly ascertained even when supplemented by
returns from the hospitals of the colony. In order to determine this

1 British Medical Journal,” Jan, 2, 1892, * Lancet,” Jan, 2, 1892,
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vi. PREFACE,

more accurately, it would be necessary to have all cases of illness
occeurring within certain areas reported regularly to the State authori-
ties, as is done in Norway and Sweden. Perhaps the time will arrive
when the publie will see the advisability of insisting not only upon the
compulsory notification of all infectious diseases, but upon the
weekly or monthly registration of sickness, in the interests of pre-
ventive medicine as well as for purposes of scientific investigation.

I must record my obligations to the Chief Secretary and the
Colonial Seeretary for the support they have given me in the matter,
and for the liberality of the Government in authorising the necessary
expenditure ; to the Under Colonial Secretary and the Assistant
Under Colonial Secretary, to the Registrar-General, and to the
Government Meteorologist, for their courtesy in supplying me with
all available information and for generally assisting me; and to the
photo-lithographic departments for kindly reproducing the charts
illustrating the paper.

The following Minute by the Colonial Seeretary on my request
for statistical information, well illustrates the liberal and seientific
gpirit of the Government, and deserves special acknowledgment :—
“ Let the work be carried out as originally suggested. The investi-
gations are in the cause of progress and, I feel sure, will justify the
outlay.” I can only hope that such is the case. Having had
comparatively little to guide me in previous similar investigations, the
remarks made may in some cases be unjustifiable, but with all my
shortcomings in the matter, I may fairly say that the attempt has
at least been an honest one to ascertain the truth.

The Notes on Typhoid Fever for Queensland as a whole were read
before the Health Section of the Intercolonial Medical Congress held
in Sydney in September last, and those on Diphtheria in Brisbane and
Moreton District, before the Queensland Medical Soeiety in October,
and I trust that the publication of the whole, incomplete as it is, may
induce others more competent than I am, to throw some fresh light
on this uninviting though most interesting subject.

Wickham Terrace,
Brisbane, February, 1893,



INTRODUCTION.

It is the common experience of all of us that every now and then we
have a run of some special class of disease. At one time we may have
under our care an unusual number of enterie diseases, at another time
laryngeal diseases, and at another time acute diseases of the lungs.
In some instances we are unable to aeceount for this particular rush,
whereas in others, and with a certain amount of exactitude, we put it
down to a more definite cause. Should we have a great number of
cases of diarrheea in November, December, and January, we think 1t 1s
due to the excessive heat of summer, and if on the other hand we have
an epidemic of pneumonia in the winter months, we attribute it to the
cold and dry westerly winds that usually prevail at that time of the
year.

It may be said in the case of alimentary diseases, especially in
children, that the matter of diet is of more importance in point of
cansation than any seasonal atmospheric condition. We must bear in
mind, however, that in general our diet is pretty much the same from
oue season to another, and almost certainly the same from one year to
another ; that in the former case if there is any difference it is one in
the right direction and caleculated to act rather as a preventive than
an inereased causative agent, and that in any case any change made is
not sufficient to account either for the large percentage of cases of
gastritis, enteritis, and dysentery met with during the hot months of
late spring or early summer, or for the difference in mortality between
one year and another. Tt is mot impossible—it is rather probable—
that the condition of the atmosphere in summer may be such as to
effect some important changes in our food, and consequently the latter
may be the medium through which some of these seasonal diseases are
contracted. Although, however, our food may thus be the immediate
cause of some dizseases, the condition of the air has been the direct
means of the change, and so has indirectly played the primary and
essential part.

The same applies, and perhaps in even a more direet manner,
to typhoid fever. Tlere we have a disease that is universally,
and with truth, believed to be due to what is called an in:-s:mit:u'}'l
eondition cf our towns, villages, or districts as the ease may be ; the|
specific germs being introduced either with our food or water ﬁll]liﬂ_‘,"l
through the stomach or from some foul-smelling sewer or cesspit|
through the lungs. But these are conditions—if not affected by|
some other agent—that would certainly remain with us with very
little variation all the year round. Our water supply comes from the
same source, and our food continues absolutely the same from one year
to another. We have the same earth-closet, sewerage, or cesspit
system, and the same nature of soil all round us. 1f during the
summer there is any noxious effluvium arising from some drain, or
rubbish heap, or cesspit, that does not exist in winter, it can hardly be
due primarily to the habits of the occupants of the town or district, for
here again we have conditions—whatever these may be—characteristic
of the individual all the year round, and that probably never change
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during a whole lifetime. A person whose backyard is untidy or un-
cleanly in summer does not usually show more intelligent interest in
matters pertaining to sanitation during the winter “months, or, if
g0, the ifference is not sufficient to account for the plevalence
of typhoid fever at one time more than at another. Should he
luckily escape the disease in winter, it surely is not because
of extra care or good management on his part, but rather because
nature has not supplied him with atmospheric conditions, either
in temperature or rainfall, or perhaps both, favourable to the
propagation of those baecilli that are known to be the immediate
cause of typhoid fever. It is quite possible that his constitution
may be more robust during the winter months, and therefore
more able to successfully resist the influence of these germs ; but
here again we have more evidence in the same direction, for if there
be increased resistive power in winter it must be due to the stimu-
lating properties of the weather, and therefore to difference in
ﬂ,tmmphe] ic conditions between the various seasons of the year.

So also in the case of phthisis. Tt is certain that conditions
favourable to outdoor exercise—dry, bracing, and pure air, and plenty
of sunshine—act a more important part, not only in the treatment
but prevention of this disease, than all the actwe germicldes we
know of.

For many years the question of climate in the treatment and pre-
vention of disease, notably chest affections, has created a great amount
of interest, and several good authors, in almost every country, have
eiven us the benefit of their experience and study in this particular
direction. At the same time the very important matter of geographical
pathology has been fully examined and has developed from an investiga-
tion into the distribution of disease in localised areas such as that made
by Haviland, in 15875, on cancer, phthisis, and heart disease in England
and Wales, until the question has become of world-wide interest, as
evidenced by the work of Hirsch,® Felkin,* and Davidson,® and now
embraces, in a systematic manner, both hemispheres. In many cases

certain 111etcnmlun1eal readings are given, chiefly regarding temperature
and rainfall, as bewrmn‘ on 111:3 cure, Lmv;n.tmn “and distribution of
disease, but on account of differences in latitude and longitude, in
soil, and physical conformation of the country between one pla.ﬁe and
another, 1t cannot be said that these observations in themselves, and
with any certainty, have the same relation to health and disease as
they may appear to possess. We know that although the meteoro-
logical observations of one district may be not unmlike those of
another it does not follow that we may meet with similar diseases,
nor in the matter of treatment that the effects on disease are the
game in both places. Neither does it follow that because the atmos-
pheric conditions are different between one place and another they
may not both present the same diseases, and be equally effectual in
mitigating the symptoms of and 1jer||a,pa in curing the dizease. No

1 ¢ Geographical and Historical Pathology.”
Ll {.Ln;.,ra]:uhmal lh-stnlmtmn of Tropical Diseases,”
\ % Geographical Pathology.”
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matter, then, how carefully described by authors these meteorological
readings may be, they ean give us at best but an approximate estimate
of their real value per se in relation to disease.

In forming a more aceurate estimate of this connection between
the two it will be necessary to compare the meteorological observations
and mortality of one particular town or district, not with those
in another part of the world where the confizuration of the country
may be very different, but with those obtainable in the same place—
where local conditions are a constant quantity—from one month to
another, one year to another, or perhaps for longer periods of time.
Even here the relation shown can at present be but an approxi-
mate one, for, with the exception of temperature and rainfall, the
remaining elements that together with these go to constitute what is
ordinarily called the * weather™ have not received by workers in this
particular line of study the attention they possibly deserve. Conse-
quently many mistakes will be made before an absolutely accurate idea
of these matters can be formed, and before we can safely prediet that
certain diseases may possibly be es?ected in consequence of, or in
conneetion with, certain conditions of the atmosphere; buf that it is
the method most likely to give a faithful interpretation there can be
little doubt.

With this object in view I have divided Queensland into eight
large districts or divisions, and, through the liberality of our Govern-
ment and the kind assistance rendered me by the Registrar-General's
Department, obtained the mortality statistics for each separate division
for the years 1887-91 inclusive.® At the same time I have received a
record of meteorological observations for the same distriets and for
the same period of time, from Mr. Wragae, our enthusiastic meteorolo-
gist, who has taken great interest in the matter and assisted me in
every possible manner, I have also obtained, through the Government,
returns from nearly ail the hospitals in Queensland, and have thus
been able to compare these observations, not only with the death-rate
but with the rate of admission to hospitals, for certain diseases for
each division of the colony.?

It must be remembered that the results obtained are only approxi-
mately correct as far as meteorology bears on the causafion of
diseaze, for the illness might have been of several weeks' and in
the case of chronic diseases of several months’ duration, while
hospital admissions, although showing a more direct connection, have
the disadvantage of giving but a partial return of the diseases that

revail at any particular time or place. Moreover a still greater
objection lies in the fact that in many inland distriets in Queensland

! In the ** Vital Statistics ” published yearly the death-rate of (Jueensland as a
whole and of Brisbane alone is given. In order to supply me with returns for the
wvarious divisions of the colony the Department was put to a eonsiderable amount of
trouble and expense.

*Itis well to bear in mind tha.t’, while the *admission rate” applies to cases
admitted into hospital, the ** mortality ” or ** death-rate  includes not only those deaths
that occur in hospital, but those also that take place in private practice outside the
hospital, or, in other words, the general mortality of the district as given in the Regis-
trar-General’s reports.
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the population is too small to supply, either from mortality or hospital
statisties, a sufficiently large number of cases. In order to overcome
this difficulty as far as possible, I have for Western QQueensland taken
the mean of the meteorological observations of two stations that
are far apart such as Cloncurry and Hughenden, West Northern Queens-
land ; Boulia and Blackall, West Central QQueensland ; Roma and Thargo-
mindah, West Southern Queensland ; and in one case the mean of three
stations, Warwick, Toowoomba, and Dalby, as representing the Darling
Downs. Thesearethen made to represent,asthey fairly do, the mortality
and hospital returns of very much wider areas, and so give us a larger
though perhaps less accurate basis to work upon. The same applies
also to the other four divisions of the Colony, aithough here there is
only one observing station for each district.

It would have been well had this comparison extended back at
least ten years instead of five, but it is doubtful whether the
meteorological observations recorded previous to 1887, when Mr.
Wragge arrived in the Colony, were as absolutely correct as those
we now possess. It iz also well to bear in mind that the population
of Queensland increased from 322,553 in 1886 to 393,718 in 1891,
and that consequently the total number of deaths—other things being
equal—should inerease in proportion from one year to another.

The following are the observing stations and the districts they
represent :—

Obzerving Station. Diztrict Represented.

1. Brishane ... ... That portion of Moreton District within 30 miles
of the coast lying between the parallels 27 and
a5 deg. 8.

2. Rockbhampton ... ... That portion of Port Curtis within 30 miles of the
Elnﬂ.zébql}'in;; between the parallels 21 and 25
eg. 5,

4. Cooktown ... That portion of the Cook District near the coast
lying between the parallels 14 and 17 deg. 5.

4, Normanton ... That portion of Burke inland from the Gulf of
Carpentaria lying between 17 and 19 deg. lat.
2. and 140 and 142 deg. long. K.

5. Cloncurrry and Hughenden ... That portion of Burke lying between 20 and 21
rlhzg. ]]ﬂ:*t' S. and between 140 and 145 deg.
ong. K.

6. Boulia and Blackall . ... That portion of North Gregory and Mitchell

Districts lying between 22 and 25 deg. lat. 5.
and between 140 and 146 deg. long. E, L
7. Roma and Thargomindah ... That portion of the Warrego and Maranoa Dis-
triets lying between 26 and 25 deg. lat. &, and
between 143 and 149 deg. long. E.
8. Warwick, Toowoomba, Dalby  That portion of the Darling Downs lying to the east
of 151 deg. long. E.



DIPHTHERIA AND CROUP.

Diphtheria and Croup, Moreton District (Brisbane).—The mean
monthly mortality curve of diphtheria for the five years 1887-91 for
this district shows a gradual rise from January to its maximum for
the year in June, followed by an equally regular and continuous fall
to its minimum for the year in December: the mortality being low
from October to February, high in May, June, and July, and medium
during the other months of the year.! The combined ecroup and
diphtheria curve follows a similar though somewhat more irregular
course.

In comparing these curves with the various meteorological readings
we find that it is essentially a cold-weather disease, and follows
pretty closely in the inverse ratio the tracing of mean temperature,
rainfall, number of rainy days, and amount of cloud; that it fairly
resembles the curve of the barometer and relative humidity; and that
the mean and absolute range of temperature do not in themselves
gshow any resemblance whatever.

One point here may be specially noted. It will be observed
that the month of greatest mortality, June, occupies an intermediate
place between the month of greatest humidity—May, and the month
of lowest temperature—July. It would seem as if the death-rate
increases as the temperature falls and the relative humidity rises, up
till the month of May, that it increases still more in June in accord-
ance with a further fall in temperature, but now that the humidity
declines considerably, the mortality also falls, even though the tempera-
ture does not attain its minimum till July.

MorTaLiTy PER 100,000 Poruratios PER AxxuM for Eaca MoxTH of the YEAR.

Jan, Feb. March. April. : May. l June. | July. ! Aug. | Scpl_!] Uu:? i_xov. Dee.
240 | 216 | 384 . 504 |_'F;b:4_: 93; ?ﬂ'.S-l I -lS'I:ZI-! a6°0 ‘ 216 _15{1 | 120
s Ratio peErR CENT. for the Four QUARTERs of the YEAR.
— Jan, to BI: E.-iprii ti:.]_ll.h:.lul_',' to Sept. Oct. to Dec. :_ TutaT
Diphtheria . 168 | 42'5 30°9 _gg | II_mSI_

Croap .. 23°8 | 39°3 274 | 100

It will here be observed that the period of highest mortality from
both diphtheria and croup is from April to June, and of lowest death-

! The above remarks apply to the mortality from diphtheria for the last five years
in the Moreton district. According to statistics for the years 1850 to 1890 (11 years)
for the city and !3“1'11:""3!3] of PBrishane alone, the month of highest death-rate from
diphtheria alone or dlﬂhtheria and eroup eombined is not June but May ; the months
of maximum rate for the year being April, May, June, and July.
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rate from Oectober to December, and that for every 10 deaths that
take place from diphtheria alone in the last quarter there are
17 the first, 43 the second, and 32 the third quarter of the year, and
from diphtheria and croup combined 21, 42, and 30 respectively.*

The following gives the mortality according to population for the
years as a whole :—

Mogrrarnrry PER 100,000 PoruratioN for the YEars as a Whole.

- 1887, I 1888, I 1850, 1850, | 15491,
Diphtheria Lo SRR Y 540 465 266 475 365
Croap ... 40°8 300 264 312 121

These figures will show that on an average for the last five years
for the district of Brisbane the combined death-rate from diphtheria
and eroup is at the rate of 703 per 100,000 population, that there are
10 deaths from eroup recorded by the Registrar-General for every 15
from diphtheria, and that in a general manner the years of highest
and lowest mortality for one are also the highest and lowest for the
other. It should be noted, however, that the very decided fall in the
death-rate from croup in 1891 is out of all proportion to the slight
decrease 1n the case of diphtheria.

If 1887 be taken as representative of a year of high mortality,
the following will show the meteorological observations for that year,

and, as a matter of comparison, those also representing the mean of
other years :—

Meany Moxrary METEOROLOGICAL Opzervarions for the YEARS a5 a Whaole. 2

1857, Mean of 1838591,
Barometer ... o 307036 S0°080
Tomperatare... = ... o) =0 SEINEGEE 63°7°
Mean range ... R 1517
Absolute ranze L 3407
Phomadiby S < 0Ee g e et 697
HRainfall e 17150 4522
Rainy days ... S | ) 13
Cloud ... oy 592
Wind ... ... 10% 25

! According to statistics for the years 1880-90 for the city and submrbs of Brisbane
alone (the above remarks apply to the district of Moreton including Brisbane), the
difference in mortality between one quarter and another is not su great—there bein
for diphtheria alone and for diphtheria and croup combined 10 deaths the fourt
quarter for every 23 and 24 respectively the second quarter of the year. The ratio
for the various periods isas follows :—

1st Quarter, nd Quarter, Ard Ouarter, 4th Quarter.
Diphtheria ... b [} 23 15 10
Diphtheria and croup combined 12 24 20 P 10

2 Barometer—Corrected and reduced to 32° and mean sea level.
Temperature—NMean temperature in the shade,
Mean range—DNMean daily range of temperature,
Absolute rangpe—Absolute monthly range of temperature.
Humidity—Relative humidity—saturation =100,
Rainfall—Amount of rainfall in inches per month.
Rainy days—Number of days on which rain falls per month.
Clond—0 = sky cloudless ; 10 = sky perfectly overcast,
Wind—Veloeity in miles per hour.

*‘



DIPHTHERIA AND CROUP. 13

Tt will here be seen that a year as a whole of high mortality for
both diphtheria and ecroup is coincident with a low temperature
and low barometer, comparatively high humidity, high rainfall, and
very large number of rainy days.

As regards this high death-rate from diphtheria for the year 1887
it will be found, in looking at the monthly curve, to take place
chiefly in April and May, and that it falls considerably in June—the
month that usually shows the highest mortality. In conneetion
with the high rate during these two months, it may be mentioned that
the mortality is at the rate of 121'5 per 100,000 per annum, while the
average for other years is only 459, or not much more than one-third.
Should 1890, where the mortality also rises highin May, be left out in
forming a mean for other years, the rate is only 854 or less than one-
third that of 1887. The following are the meteorological observa-
tions for the months of March, April, and May, 1887, together with
those showing the mean of other years :—

Meax MoxTuLy METEOROLOGICAL OBSERVATIONS, MARCH, APRIL, and Mary.

1887. Mean of 1535-91,
Barometer ... vee  S0°063 30152
Temperature ... B b 645"
Mean range ... i st dbs 154
Absolute range e 2906 507
Humidity ... e R 6%
Rainfall ce. B15B 51031
Raing days ... v 24 16
Cloud ... S o 58
Wind ... s AN CE 7

It will here be observed that the period of high mortality in 1587 —
April and May—is associated witll:: low barometer and low mean
temperature, high relative humidity and rainfall, and especially a large
number of rainy days; and if 1890, where the death-rate also begins to
rise early, were not included with the others to form a mean for
1888-91, the difference in relative humidity and rainfall would even
be greater.®

It has already been stated that the mortality for the month
of June, instead of increasing as is usual, begins to decline,
and indeed is lower for this month than that of any other jyear.

! In connection with this high death-rate from diphtheria in the autumn months
of 1887 and 1890, it may be of special interest to note that in January of the former
year, and in March of the latter year, there were extensive floods in Drisbane whereby
many of the low-lying parts of the town and suburbs were submerged in water, and
subsequently covered, as the water receded, with foul-smelling mud and défris. Three
months afterwards in the former case, and two months afterwards in the latter, the
mortality from di]]JhtherizL rose very high. It should be mentioned that previous to
the flnmf of 1890 the rainfall was unusnally high in January and February, and this,
together with the lower and therefore more favourable temperature of March as
compared to that of January, 1887, may account for an interval of only two months
in the one raze, while there were three in the other. This would seem to indicate that
there is a germination period in nature of two or three months” duration for the
propagation and development of the germs of diphtheria.

During the past week (lst to 5th February, 1893) another flood—the most
disastrous ever experienced by Europeans here—has visited Brisbane. It remains to
be seen whether it also will be followed by an epidemic of diphtheria. If my
observations are correct, this is highly probable during the months of April and May.
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The reason of this fall from a meteorological point of view is
at first sight not quite clear, for although the humidity is relatively
low (65 per cent., while that of other years for the same month
is 74 per cent), and the ramnfall equally low (168, while that
of other years is 1'536 inches)—conditions that seem to favour a low
mortality—it should be noted that the temperature also is particu-
larly low (56°3, while the mean of other years is 60°2 deg.)—a condition
on the other hand that seems to be favourable towards a high mor-
tality. It would appear either that a very low temperature in itself,
and in the absence of a certain amount of relative humidity or rainfall,
does not contribute towards a high death-rate, or that it positively
retards the development of ihe disease. This latter suggestion is
somewhat supported by a consideration of the mortality the follow-
ing year—1888. Here we find that the rate is low the first few
months of the year, and specially high during the two months of
lowest temperature, June and July. In neither of these months does
the temperature descend so rapidly as from May to June, 1587, and
altogether it is eomparatively high. It must be observed, however,
that in July, 1889, the temperature descends still less, and yet
the death-rate is particularly low, showing that mean temperature
in itself during these months, whether high or low, is not invariably
associated with high or low mortality.

In order to arrive at a reliable conclusion in the matter it is
necessary that the atmospheric conditions of previous months be
also taken into consideration. For the year 1885 there is no satis-
factory explanation of the high mortality in June and July, unless
it be the high rainfall in the month of February. In 1889
we shall find that the temperature has been particularly high from
the beginning of the year, and that generally the conditions are not
favourable to a high mortality from diphtheria. This also opens
up the question as to whether there may not be a somewhat prolonged
cerminating stage in nature for the propagation of those germs that are
associated with this disease, and that, in the absence of those con-
ditions favourable to their development during the months of autumn,
the mortality in winter will remain low, and vice versd.

As far as the low death-rate for this year is conecerned, it is well to
bear in mind also that the atmospheric conditions are not favourable
to the development of eatarrhal and respiratory diseases generally,
and as it is probable that these make one more susceptible to diphtheria
and therefore act as predisposing causes, it follows that the death-rate
from the latter will in consequence be somewhat reduced.

In 1890 we find that the death-rate is abnormally high in January
and February (in continuation of a somewhat high rate the pre-
ceding month of December, 1889), and that this is coincident with
a relatively high humidity and rainfall and low mean and absolute
range of temperature, not only during these months, but for the last
month or two of the preceding year. In January, February, and
March the mean temperature also 1s comparatively low. For the next
month or two the mortality remains moderately high, rises to a high
maximum in May and June, being for these two months at the rate
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of 1112 per 100,000 population per annum, while that of other years
(leaving out ISST where we have seen the nmltﬂlt} is also high), is
690, and then Falls considerably in July.

It is important to note here that the temperature in July is
not only lower by 52 deg. than that of June, but, with the excep-
tion of an almost equally low temperature in Imm, 1887, is lower
than that of any other month under review. It has already been
stated that the rapid decline in temperature in the presence of low
rainfall and low relative humidity in June, 1857, is accompanied by a
corresponding fall in mortality, and under similar conditions we find
a similar fall in July, 1890, This fall canuot well be due solely in
either case to the low relative humidity of the atmosphere or low
rainfall, for these are comparatively low in 1888, and yet the mortality
is high. It seems more probable, as has been suggested, that while a
low temperature combined with high humidity generally tends to raise
the death-rate from diphtheria, an absolutely low femperature beyond
a given point, if combined with low rainfall, retards the development

of those germs that are known to be the immediate cause of diphtheria,
zmd that in consequence of this the mortality falls. It may be noted
here that this is all the more suggestive when it is remembered that
the death-rate from bronchitis and pneumonia is particularly high
in the month of July, and as it is probable that the predisposing causes
—colds and catarrhs—are equally prevalent, a diminution in the death-
rate from diphtheria must necessarily mean that the exciting causes—
the bacilli of diphtheria (Loeffler)—are all the less common or less
virulent in their action.

With regard to the direction of the wind in its relation to
diphtheria, it is impossible from mere monthly observations fo come
to any very reliable conclusion regarding the matter, on account of its
variation from day to day, but ‘the fnllmung rrvmfuiw based as they
are upon reliable records, may be ventured upon.

For the month of April the mortality is very high in 1887, and
here we find that the west wind was not observed once, and the south-
west only twice. The south winds, on the other hand, were very
prevalent, being observed 50 times, and forming 71 per cent. of the
whole, while for the other years, 1888-91, they were on an average
observed only 27 times and formed 42 per cent. of the whole.

For the month of May the death-rate is high in both 1887 and
1890, and the following figures will show the relative proportion of
south, south-west, and west winds:—

Times obzerved. Per cnut‘. of Whole.
Bouthvwind| {157 .. . B o
South-west w:ind{ }gﬁg i g
Wt LIRS R 8 30

Tt would at ﬁrst sight EII.IJ-F{_'-::LI‘ as if the south w ind were intimately
connected with a high mortality for the month of May also, but we
find that in 1891 it was also prevalent, being observed 37 times and
forming 51 per cent. of the whole, and yet the mﬂrtaht}r was low. Neither
can it be said that the west wind is invariably connected with a high
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death-rate for this month, for although it was observed in 1887 com-
}mraiivel;; often it was noticed only 3 times in 1890 with an equally
vigh mortality. It should be mentioned, however, that the west wind
was observed very seldom for this month during the remaining
three years, and that in these the death-rate from diphtheria was not
high. The influence of the south-west wind in May is even more
doubtful, for while it was observed on an average for 1887 and 1890
3 times, and formed 5 per cent. of the whole, it oceurred in the
remaining years 10 times and formed 16 per cent. of the whole.

For the month of June it is quite evident that the west winds are
not intimately eonnected with a high mortality, for they were very much
more frequently observed in 1887 than during any other year and yet
we find the death-rate particularly low. Neither can 1t be said that
the influence of the south wind is much more evident, for although
it was observed in 1800 21 times against 4 times in 1889 (the mor-
tality being high the former and low the latter year), 1t occurred 16
times in 18587 and formed 25 per cent. of the whole, the death-rate,
as we have seen, being also low.

For the month of July the highest death-rate oceurred in 1888,
and it may here he noted that the south wind was very prevalent, being
observed 25 times and forming 44 per cent. of the whole, while, if we
take the average of others with low mortality, it was less common,
being observed 18 fimes and forming 30 per cent. of the whole. The
influence of the west wind is again very doubtful, for it was much
more frequently observed in 1887 than 1888, in the proportion of
2 to 1, and yet in the former case the death-rate was less, in the
proportion of 1 to 2. Again, while in 1888 the south-west wind was
observed 7 times in the month of July, it was noticed 30 times in 1891,
the mortality being particularly high in the one case and equally low in
the other, and thus showing that if the south-west wind has any econnec-
tion whatever the death-rate seems to fall as it inereases in frequency.

Diphtheria and Croup—Queensland as a whole.—The mean
monthly mortality curve of diphtheria alone or of diphtheria and croup
combined for the whole of Queensland, for the years 18587-91, shows a
eradual rise from January to its maximum in June, and then a fairly
regulardecline to its minimum for the year in November and December.?

The following gives the mortality according to population for each
month of the year, from diphtheria and eroup, and from both eombined,
together with the ratio per cent. for the four quarters of the year: —

MorTALITY PER 100,000 PoPuraTioN PER ANNUM for EacH MoxTH of the YEAR.

i F 1
— .]'::11.!1"::1}. :'nlur.!.-lpril.'-lla.}', Jumne, .Iuig.l;'.ug.tﬁ&ph Oot, | Nov. | Dec.

540| 660 | 46'8 | 354 | 264 | 254 | 168 | 156
ol :H’H|28'3;1ﬂ"2iﬂ2‘5 1240 | 13:2| T2

900 | 100°8 57°6 | 492 | 374 | 300 | 228

! According to statisties for the years 1880-90, the mortality from diphtheria
alone or diphtheria and croup combined i3 equally high for May and June, the months
of maximum rate for the year being April, May, June, and July.

|
Diphtheria ... | 162 | 252 | 276 | 324

Croup ... e | 19021152 | 26°4 | 36°0

Diphtheria and | 354 i 40°4 | 54°0 ‘ 654

706

croup combined
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Rario pER CeNT. for Forr PErioDs of the YEAR,

1 .

— | Jan, to Mar. | April to June.| July to Sept, | Oct. to Dec. | Total.
Diphtheria 154 300 29°5 12-2 100
Croup ... 227 305 255 12'3 100

It will be here observed that in the case of both diphtheria and
eroup the highest mortality takes place the second quarter, and the
lowest the fourth quarter of the year, in the proportion of about
S0 1.2

The following will show the death-rate according to population
for the years as a whole, from diphtheria alone and from diphtheria and
eroup combined :—

MorraniTy PER 100,000 Porvuration for the YEans as a Whole,®

s 1897, | 1888 1839, 156K0, 1891,

v | A
Diiphtheria weaal 24°5 246 42-F 390
Diiphtheria and croup | 471 EER! 45°1 606 520

1
|
If the total death-rate from diphtheria be compared to that from
eroup, it will be found according to these ficures that for the last five
years there have been 14 deaths from the former recorded by Registrar-
General for every 10 from the latter. Curiously enough, if we take
the years 1837, 1888, and 1889 the mortality is upon the whole pretty
nearly equal, whereas in 1890 the proportion of deaths from diphtheria
to that from croup is nearly 2 to 1, and in 1891 the difference is
oreater still. In seeking for a possible cause for this relative increase
of the former as compared to the latter during the last year or two,
it is probable that professional opinion is now more in favour of
classifying most cases of membranous inflammation of the throat as
diphtheria, and that many of those that were formerly registered
under the name of croup are now looked on as cases of diphtheria.®

e ——

! According to statistics for the twelve years 1880-91, there are for diphtheria
alone or for diphtheria and croup combined 10 deaths the fourth quarter, for every 28
and 29 respectively the second quarter of the year. The following is the ratio for the

four gnarters :—
et Quarter. 2nd Quarter. 3rd Quarter. 4th Quarter.

Diphtheria .. e 23 e ) a2 10

Diphtheria and croup combined ... 14 29 19 10

2 According to these fizures the average annual death-rate for the last five years
per 100,000 population, for Queensland as a whole, from diphtheria alone is 319, and
from diphtheria and croup combined 493, For the twelve years 1880-091, it is 25°5 and
52°5 respectively. In England the death-rate (1886-90) is 169 from diphtheria alone,
and 29-1 from diphtheria and croup combined, showing that for every 10 deaths in
England there are 17 in Queensland, aceording to population.

3 This is supported by statisties for the years 1880-91. TFor these twelve years in
globo the mortality from diphtheria iz the same as from eroup. 'When analysed, how-
ever, it will be found that from 1550 to 1884 the death-rate from the latter is nearly
three times that from the former, while during the two years 1890-91 the proportion
iz reversed, so that the number of deaths from diphtheria is now nearly three times
greater than from croup.
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Taking 1890 as the year of highest mortality for diphtheria alone
or diphtheria and croup combined, the following are the meteoro-
logical observations connected therewith, together with those giving
the mean of other years for comparison : —

Meaxw MoxtHLY METEOROLOGICAL OBSERVATIONS for the YEARS as a Whole.

1580, Mean of Other Years,

Barometer ... ... 20°086 s 30053
Temperature ... sar Tl 714

Mean range ... B 1 L 209
Ahbsolute range B 39°5°
Humidity ... AL 647
Rainfall .. 4333 3078

Rainy days ... Pl 7

Clond v 42 36

This will fairly show that the year of highest mortality is con-
nected with low barometrie pressure, somewhat low mean and
absolute range of temperature, and comparatively high humidity, rain-
fall, number of wet days, and high amount of cloud. It may be
noted that the temperature is relatively high, but this eannot in any
way be associated with the high mortality of that year, for it is higher
still (735 deg.) in 1889, and the death-rate, as has been seen, is for that
year verv low.

It is highly probable, however, that the mean observations for
twelve months do not form as reliable a basis for comparison as those
we obtain from one month to another. In examining the monthly
curve it will be found for the summer months that the death-rate from
diphtheria is particularly high in December, 1889, and January and
February, 1890, and equally low during the same months of the
previous summer, the mortality in the former case being at the rate of
32'0, and in the latter only 66, per 100,000 population per annum.
The following table will give the meteorological readings for these two
periods :—

Mean MoxTtHLY METEOROLOGICAL OBSERVATIONS, IJECEMBER, JANUARY, and

FEBRUARY.

1530-90. 1585-80.
Barometer ... . 20°828 29965
Temperature... Seny e 839
Mean range ... S e 237
Abzolute range ... o R 44-2°
Humidity ... e OO 507
Rainfall i e 1 7 2:366
Rainy days ... T i 7
Cloud et 50 37

There is here a very distinct difference between the observations
of one year and those of the other. These show pretty conclusively
that during the warm months of summer the mortality from
diphtheria will be all the less, the higher the temperature, the higher
its mean and absolute range, and the higher the barometric pressure,
the lower the relative humidity, rainfall, number of rainy days, and
cloud; or, in other words, while a low summer temperature, combined
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with great humidity of the atmosphere, inereases the mortality
from diphtheria during this period of the year, a high summer tem-
perature and low rainfall seems to check or to be unfavourable
towards itz development. The same remarks apply also in the
case of croup, though perhaps the difference here is not quite so
decided.

It is possible, if any distinetion can be drawn, that the moisture
in the atmosphere is more intimately connected with a high mortality
in summer than a low temperature, for daring the period of high death-
rate above noted, the temperature, though comparatively low in
January and February, is relatively high in December. The humidity
and rainfall, however, are exceptionally high, not only in January and
February, but also the last few months of the previous year, and
it is highly probable that these materially contribute towards the high
mortality of summer 1590.

During the next three months of the year—March, April, and
May—the death-rate from diphtheria is especially high in 1890
and equally low in 1S88, being in the former case at the rate of
559 and in the latter 25'6 per 100,000 population per annum. The
following table will give the difference in meteorological observa-
tions :—

Mean MonTHLY METEOROLOGICAL OpseErRvaTioNs—MarcH, APRIL, and May.

1585, LS5,
Barometer ... 30°118 30021
Ten:perature ... TS ricch e
Mean range ... ot 165
Abszolute range e RO 3217
Humidity S LATRR S To%
Rainfall ... e 10016 TR I
Rainy days ... S i g 11
Elepdeesaa e ety s e 28 = 48

This would tend to show that a high mortality from diphtheria
in the autumn months is associated with low barometric pressure
and low absolute range of temperature, high relative humidity, rain-
fall, number of rainy days, and high amount of cloud; or, in other
words, with conditions similar to those observed in conneection
with a high death-rate in summer. As regards the temperature,
it does not appear to have the same intimate connection with
the mortality as was observed in summer, or as will be observed
in winter. We have seen that a high temperature in January and
February apparently tends to reduce the mortality for that time,
and we shall see that an absolutely low temperature in June or July
seems to have the same effect, showing possibly that a medinm
temperature during these seasons is best suited for the development
of diphtheria. It is not to be wondered at, therefore, as the
temperature in the autumn months oceupies an intermediate position
between the temperature of summer and winter, that its connection
with mortality in March, April, and May is inconstant and somewhat
doubtful,
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If we compare the death-rate for the month of June from
one year to another, we shall find that it is particularly high in
1891, medium for the preceding three years, and very low in 1887,
being at the rate of 1006, 624, and 360 per 100,000 population
per annum respectively. The following table will show the respective
atmospheric conditions attending each :—

Meay MoxTHLY METEOROLOGICAL OpsERvaTIoNs for the MoXTH of JUKE,

1887, Mean, 1885.60, 1801,
Barometer ... s ... 407110 .. 307130 e 0073
Temperature ... o 00E e L GLER e DEdP
Mean range ... ... . 24g T 2 S el
Abzolute range S L b 430" L R
Humidity ... e O 0 TR 737
Rainfall BEg RBEL 3-498
Rainy days ... .. st ol 4 5
Clond ... " T 1 32 30

It will here be noticed that the high death-rate for June, 1891, is
associated with low barometer and low mean and absolute range of
temperature, high rainfall and number of wet days, and high amount of
cloud. The low temperature for this year as compared to the mean of
the three preceding years must also be intimately connected with the
particularly hizh mortality in the former case, and yet the temperature
18 lower still in June, 1887, the death-rate being at the same time lower
than that for the same month of any other year. It is well to bear in
mind, however, that this low temperature in 18587 is attended by very low
rainfall and few rainy days. This would appear to show either that a low
temperature in June does not increase the mortality in the absence of
a certain amount of rainfall, or, what is more probable, that while
a low temperature and moderate rainfall are indicative of high death-
rate (as shown in June, 1591), if the temperature descends too far and
below a given point (as in June, 1887), and espeecially if accompanied
by low rainfall, the developmental process is positively checked and in
consequence the mortality falls,

As regards the month ef July the most striking feature from one
year to another is the very rapid drop in mortality from June to July,
1891, as will be secen by the following :—

MorraLrry pER 100,000 PoPULATION PER ANNUM.

1891, Mean, 1887-00,

June ... e 100G 550

July ... e 488 451
Total fall ... Sy L 90

The total fall in death-rate from June to July is 51 per cent. in
1891 and only 16 per cent in other years, or, in other words,
while in June, 1891, the mortality is almost double that of other
years, in July it is nearly equal. A comparison between the meteoro-
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logical readings for each of these months may here be interesting,
and perhaps give some explanation of this very decided and unusual

fall.

TaBLE showing the MEAN METEOROLOGICAL OBservaTioNs for JUNE and Jury, and
their R1sE or FALL for the LatTer MoXTH.

1581, | MEean, 1857-00.

Jumne. July. | July. l Juna July. July.
Barometer ... 30073 0149 | 4+ 076 30-130 30161 + 031
Temperature H84° BO* | -1%5° G067 584° -2
Mean range 200° 2340 | +34° a7 22:3° + B
Absolute range 3967 40-1* + 5 423" 40°6° -1-7®
Humidity ... 73% GG, -4 T2 1% -1
Rainfall ... we | S48 717 = 2751 1043 1°551 + 508
Rainy days 2| [ 3 = 4 4
Clond i 35 26 -0 a2 29 - b

These figures supply fairly conclusive evidence that the excessive
fall in mortality from June to July, 1891, is coincident with a greater
rise of barometric pressure ("076, while that of other years is "031) ;
a greater rise in mean range of temperature (3'4 deg., while that
of other years is ‘6 deg.) ; a greater rise in absolute range (°5 deg.,
there being an actnal fall of 17 deg. in other years); a greater
fall in relative humidity (7 per cent. against 1 per cent. for other
years) ; a greater decline in rainfall (2:781, there being an actual rise
of ‘508 in other years); a greater fall in number of rainy days (2,
there being no reduction in other years); and a greater fall in amount
of cloud ('9, against *5 for other years). As regards mean temperature
it must be noted that it has not fallen so much as other years
(1'5 deg. against 2:2 deg.); but it must be remembered that it is
still comparatively low (56'9 deg.) ; and indeed, with the exception
of the temperature for the month of June, 1857, which is equally low
(568 deg.), it is lower than that of any other month under review.
1t has already been suggested that the low mortality during the winter
months of 1887 is pretty intimately connected with the exceptionally
low temperature in June for that year, and now that a relatively and
absolutely low temperature in July, 1891, is accompanied by a rapid
decline in mortality it may fairly be contended that the connection is
not a mere coincidence, and that if attended by dry weather, a very
low temperature is not coincident with an increase, but rather with a
deerease, in the death-rate from diphtheria.* It is possible that the
low rainfall and comparatively low relative humidity may both directly
and indirectly help to reduce the mortality—directly by not supplying
the moisture that is evidently necessary for the development of the
diphtheria bacilli, and indirectly by allowing, on account of the
greater diathermancy of the air, more loss of heat by night and greater
increase of heat by day, and therefore a higher mean and absolute
range of temperature.

: For the district of Moreton the death-rate also falls in J une, 1857, and July,
1590, and apparently from similar canzes,

c



22 DIPHTHERIA AND CROUP.

ReEMarks oN DIPOTHERIA.

1. That though specially prevalent in the months of April, May,
June, and July, it is endemic to some extent in Queensland during all
seasons of the year.

2. That although the greatest mortality occurs in the autumn and
winter months when the barometer is high, the lower the barometer
during these months (1888, Brisbane, excepted) the higher generally
will be the mortality.

3. That not only do the months of lowest temperature correspond
generally to those of highest mortality, but the lower the temperature
during the first few months of the year the higher the death-rate for
that period, the sooner it rises, and the greater will be its maximum
for the year; and conversely, the higher the temperature in January,
February, and March the lower the mortality for that period, the
longer 1t will be in rising, and possibly also the less will be its
maximum for the year.

4. That a comparatively low temperature in autumn and winter is
coincident with a high mortality. -

5. That an absolutely low temperature, however, beyond a given
point (58 deg.) in June or July, if attended by low rainfall, does not
increase but seems rather to coineide with a deecline in the mortality.

6. That a low mean and absolute range of temperature during
the months of summer, and possibly also of autumn and winter,
contribute towards a high mortality.

7. That the greater the relative humidity and the sooner it rises
during the early months of the year the sooner the mortality rises for
that year and the greater will be its maximum in autumn and winter
(1885, Brisbane, excepted).

8. That although the months of lowest rainfall correspond closely
to those of highest death-rate, and the months of highest rainfall to
those of lowest death-rate, the greater the rainfall during the early
months of the year the greater will be the mortality. That this high
mortality will continue for a month or two even after the rainfall is
reduced to perhaps below its normal amount.

9. That a high rainfall and high humidity in the latter part of
the year not only seems to increase the death-rate for that period,
but tends to bring about an early rise in the first months of the
following year.

10. That a very high rainfall and high relative humidity in summer
1s associated with a specially high mortality the following antumn.?

11. That the greater the number of rainy days the greater will
be the mortality (Brisbane excepted, 1888).

12. That the relation between the death-rate from diphtheria and
amount of cloud is not so elearly defined.

13. That the influence of the wind in veloeity and direetion is
(from monthly statistics) somewhat doubtful, although upon the
whole a period of high mortality for the district of Brisbane is
accompanied more by south than either west or south-west winds.

—— — T rE e e ————

1 See .&‘L'{.-_peudix.
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This variation of wind currents® much depends upon the course of the
high and low pressure systems, and on the geographical position of
their centres of energy. Amn anti-cyclonie or high-pressure system
situated near Lake Eyre, and a V-shaped barometric depression showing
steep gradients between New South Wales and New Zealand, give
strong westerly winds at Brisbane, and as the high-pressure area
makes easting so will the winds veer southerly, being the eurrents on
the eastern or advancing side. These remarks refer especially to the
winter months.

14. That atmospheric conditions favourable to the development
of eatarrhs and colds probably predispose to the development also of
diphtheria. ;

15. That there is possibly a germination period i nature, of from
two to three months' duration, for the development of the bacilli,
or before the latter are sufficiently numerous or virulent to cause an
epidemic of diphtheria.

16. From these observations it follows :—

(@.) That whatever contributes towards cold and dampness
of the air during the months of antumn and winter causes
an increase in the death-rate from diphtheria.

(b.) That as swamps and marshes increase the cold and
dampness of amy particular locality, independent to
some extent of the condition of the weather, a thorough
system of drainage is absolutely necessary to reduce
the mortality from diphtheria for that distriet.®

e e

! " Wragpe.

* These remarks apply to diphtheria only in so far as it is related to or influenced
by the condition of the atinosphere, and in no way to the smedinm through which the
bacilli are propagated. (See Appendix.)



WHOOPING-COUGH.

Whooping-Cough—Queensland as a whole.—The mean monthly
mortality curve of whooping-cough for Queensland as a whole for the
quinquennial period 1887-91 shows a gradual decline from January
to June, a slight rise in July, a fall in August equal to that in June,
followed by a ‘moderate and uniform rise to December. This curve
resembles very much that of mean temperature, rainfall, and cloud, and
euriously Enﬂurrh 18 an exception to the ordinary rule of respiratory
diseases, which generally exhibit a greater mortality during the ecold
months of the year. Here we have a disease that shows & higher
mortality in summer than in winter, as will be seen from “the
following :—

MogrraLiTy PER 100,000 Popuration PR ANKuM for Eaca MontH of the YEAR.

Jan. | Feb. [pfarch.| April. | May. | June. IJuljf. Aug. ‘ Sept. | Oct. | Nov. | Dee.
i
252 | 216 ) 156 | 120 | 10°B | 72 I 13:2 I B4 i 85| 108 | 180 I 254
i Ratio PER CENT. for Fovr Per1oDs of the YEAER.
January to March. l April to June. July to Sept. | Oetober to Dec. Total.
333 | 170 170 ' a0°7 100

It will be I]l}t]LGd that the mortality is comparatively high in hoth
the first and last quarters of the year, so much so that if we compare
the death-rate from Oectober to March with that from April to Sep-
tember we shall find it to be almost in the proportion of 2 te 1. If
the death-rate were high only during the latter months of the year, it
might be supposed that as the disease is often a protracted one it
originated during the previous cold months of winter. According to
the above hgures however, it appears to be even higher during the
first quarter of the year, and altogether i1t may fairly be concluded
that it is a disease rather of moist warm weather than of the cold
dry season of winter.

The mortality for the years as a whole according to population is
as follows :—

Morrariry PER 100,000 PorvraTioN for the YEARS as a Whole.?

1887. 18863, 1550, 1580, ‘ 1881.

178 208 227 74 ‘ 43

: ! The averare annual death-rate for Queensland as a whole for the years 1887-91
13 14°6 per 100,000 population. This eorresponds closely to the rate for the years 1880-91,
which is found to be 14'1. Tnu England the mortality (1836-90) is 4436, or fully three
times greater than in Queensland, in proportion to the population,
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These figures show that the highest mortality oceurs in 1888 and
1889, and the lowest in 1891. For convenience the meteorological
observations for the years as a whole may be re-inserted :—

Meaxy MoNTHLY METEOROLOGICAL OBSERVATIONS for the YEARS as a Whole.

— | 1887

‘ 1833. 1839. 1590, 15481,
Barometer o .o | 30016 | 30074 200055 20936 30031
Temperature ... e e LB 77 73'56° nwr 70°4°

san range ... e il i 1 L | 2167 Ly D 1997 20-7°

Absolute range e T e ] (S 42-0° 2|1 ) Iaree
Humidity st T R S e B | G1% 635/ 677 637
Rainfall ... 3079 2222 2-369 4333 2742
Rainy days 9 |k T H 8
Cloud 30 ' 240 37T 4-2 41
Wind ... e e | 12% 12 12% 14%

|

It will be observed that the hicher mortality of 1888 and 1889
is coineident with high barometer and high mean and absolute range
of temperature, low relative humidity and rainfall, and low amount of
cloud. In 1891 the atmospheriec conditions are in some respects
reversed, but not more so than we find in other years when the
death-rate is comparatively high, showing that for the years as a whole
there is no constant connection between meteorological readings and
the death-rate from whooping-cough.

When reference is made, however, to the monthly curve, it
will be found that in most cases the high mortality of one year
in its early months is simply a continuation of a high death-rate
during the last months of the previous year, and is possibly,
therefore, associated with the atmespheric conditions of the year
preceding. As an instance it may be noted that the period of high
mortality in 1888 begins in November, 1857, is especially high in
December and January, and continues moderately high till May. If
we take the three months of highest mortality—November, December,
and January—we shall find that the average death-rate during that
time is at the rate of 49'1 per 100,000 population per annum, whereas
the mean of other years for the same months is only 15'1. In order
to ascerfain if possible what conmection this high mortality has with
the condition of the atmosphere, it will be necessary to obtain the
meteorological readings of tEc previous month or two, as it is probable
the disease may have been of some duration.

MEeax MonTHLY METEOROLOGICAL (OBSERVATIONS—SEPTEMBER, OCTOBER, and

NOVEMEEE.
1857, Mean of Other Tears.
Barometer i e 20031 30030
Remperalire: oo Ll e e 741°
Mean range ... ... - 1 241"
Absolute range gt e 441"
Humidity Ao TR T 5a7L
{Rﬁiufaﬂ we drall 1-559
iny days ... o A )
Glnll&' maa L LR} 3‘5

30
L [ e S e S 13%
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It will be observed that there are associated with the high mortality
of this period during the months of spring, 1887, a low temperature,
comparatively low mean daily and absolute range of temperature, high
relative humidity and number of wet days, and high amount of eloud ;
and if the comparison be continued for the summer months of 1888 we
shall find the same comparatively low temperature (78'9, while that
of other years is 805 deg.), together with a moderate rainfall and
fairly high relative humidity. It might at first sight appear as if
this low temperature does not quite coincide with what has already
been stated—namely, that whooping-cough shows its highest mortality
during the warm months of the year; but although that may be so,
it does not follow that the higher the temperature is in summer the
greater will be the mortality. It would certainly appear, and if
i3 quite consistent to suppose, that whooping-cough requires a
moderately high temperature for its development, and that if the
latter vises beyond a certain point the death-rate falls. Moreover,
in this instance it is associated in the latter months of the
year 1887 with high relative humidity, large number of rainy days,
and high amount of cloud, and in the early months of the following
year with medium amount of rainfall and comparatively high relative
humidity, all of which support the assumption of a germ origin for this
disease, and requiring for purposes of propagation a moderately high
but not too high temperature, and a certain amount of moisture.

If this supposition be correet, then the kigher the temperature,
relative humidity, rainfall, and amount of cloud in the winter months,
the greater should be the mortality for the time being and the sue-
ceeding few months. In 1889 we find that from June to November
there are fully twice as many deaths recorded as on an average for the
other four years, and the following are the meteorological observations
connected therewith :—

Meay MoNTHLY METEOROLOGICAL OBSERVATIONS—JUNE, JULy, and AvgusT,

1839, Mean of Other Years.
Temperatura ... i patt R I by
Humidity S i 683/
Rainfall ... 1540 1-323
Rainy days ... b 4
Clomd ... R e 33 27

showing a distinetly higher temperature in connection with the
epidemic in the winter months of 1889, and from which we may
fairly conclude that the mortality from whooping-cough is all the
greater during the winter months and those immediately follow-
ing, the higher the temperature and the greater the relative humidity
of the air. It would therefore appear that whooping-cough is favoured
in its development by a kigh temperature in winter and an equally Zow
temperature in summer, in combination with high amount of cloud and
a humid atmosphere during all seasons of the year.

Whooping-Cough—Birisbane District,—The mean monthly mor-
tality curve of whooping-cough for this district is pretty much the



WHOOPING-COUGH, 27

same as for the whole of Queensland, showing a maximum rate
in the warmer and a minimum rate in the colder months of the
year.

EBatio PER CexT. for Four PErions of the YEAR.

January to March, July to h‘-c‘pterm'hnr.l Oetober to Dec. Total.

April to June.

a4'd 89 1471 425 100

The iul]omng will gn‘e the death-rate according to pﬂpulatmn
for the years as a whole: —

Mortariry per 100,000 Porvration for the YEARS as a Whole,

1887,

1584, ‘ 1539, | 1880, 1581,

300 % 14+4 ‘ 348 ! 16°8 16

1

1t will be seen that the mortality is specially high in 1887 and
15889, and that in 1891 1t is reduced to a very low minimum.

In examining the monthly curve from one year to another we
shall find that this high mortality in the former instances is due
chiefly to a high maximum in November and December, 1887, and to
a lower and earlier one from September to December, 1839. As
regards these the following tables will give the meteorological observa-
tions in the one ease for September, October, and November, 1587,
and in the other for June, July, and August, 1839, with the mean of
other years for purposes of comparison.

Meany MoxtHLY METEOROLOGICAL OBSERVATIONS.

e ———

e e —— s -

SEPT., OCT., AND KOVEMBEE. JUNE, JULY, AKD ATGUST.
Mean of Other - Mean of Other

1357, Years, 1850, Years,
Barometer 30034 20077 30:121 30-131
Temperature ... G7-1* G0-4° 60+1° nR-Re
Mean range ... 2007 19-9° 17:3° 19-9°
Absolute range 373" 38-9° 3667 5667
Humidity ... 655 617 4% T
Rainfall 3238 3406 4-338 2697
Ral gda}*s 2% 10 0 T

45 43 46 33
Wmd 12 2% 93 B

We have here further evidence, as obsc-rred for the whole of

Queensland, that a high mortality is associated with a high winter
and low spring or summer temperature combined in all cases with
high relative }ll.llllldlt‘i' and larce number of rainy days; and if
the germ origin of disease l'l.]]pllLE. to w hmpmg-cmmh—n hich it very
probably does, as shown by its contagious nature—the atmospheric
conditions above noted, moderate temperature and high humidity,
are highly favourable towards its development.
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Rexanrgs o Wnoormsg-CovgH.

1. That, unlike respiratory diseases generally, it attains its maxi-
mum mortality during the warm and moist months of the year.

2. That a high temperature in winter is coincident with a high
mortality for that period as well as for the succeeding months of
spring.

3. That a low temperature during the latter months of the year
is associated with a high mortality for that period as well as for the
first few months of the following year.

4. That a moderate rainfall and high relative humidity are gene-
rally connected with high death-rate.

5. That the association of a high mortality with medium tempera-
ture for all seasons of the year, in combination with moderate rainfall
and high relative humidity, supports the assumption of a germ origin
for whooping-cough.
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Phthisis—Queensland as & whole.~The mean monthly mortality
curve of phthisis for the whole of Queensland for the quinquennial
period 1887-91, shows a depression in February, a minimum rise in
Mareh, and a maximum rise in August, so that altogether for the
twelve months, the death-rate is low in February, high in March,
July, August, and September, and medium in January, April, May,
June, October, November, and December.

In comparing this curve with the various meteorological readings
for the same period, we find in a general way that the period of
highest mortality corresponds fairly to high barometric pressure and
high mean and absolute range of temperature, low temperature, rain-
fall, and number of rainy days and low amount of cloud, and that the
period of low mortality corresponds to atmospheric conditions pretty
nearly the opposite of these.

With regard to the fall of mortality in February, it can hardly
be looked on as the result of a continuously high temperature during
the previous months of summer, nor to the slight fall in mean
and absolute range of temperature, because the same condifions,
even to a more marked extent, together with inerease in humidity,
rainfall, and amount of cloud, apply to January as compared to
the last quarter of the previous year, and yet we find the mortality
for these four months is nearly equal. It would appear rather that
the mortality in February is lower, and that of January higher, than
what the atmospheric conditions would lead us to expeet. This might
be due in the latter month not only to the addition of a few
deaths that should naturally have taken place in November and
December previous had the weather been less favourable, but to the
enervating influence upon patients in the last stage of consumption, of
a prolonged high temperature, and thus not only inereasing the death-
rate for that month to an undue extent but at the same time leaving
all the fewer to die in the month of Febrnary. Weber says,* “In
many weakly subjects we constantly observe inereased energy of all
functions, better appetite, and greater ease of muscular action during
warm weather, but if exposed to it for a longer period the appetite fails,
and the function of the digestive organs and of the nervoussystem become
impaired.”

In March the weather undergoes a fairly distinct change, and
coincident therewith the mortality rapidly increases. After a few
months of a continuously high temperature, the latter, together with
the amount of cloud, falls, while the barometer rises, and the wind
changes in its direction and increases in velocity.

For the next threc months the death-rate is low, and under the
following atmospheric conditions: a falling temperature, amount of

! Von Ziemssen’s * Handbook of General Therapenties,”
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rainfall, and cloud, a rising barometer and mean daily and absolute
range of temperature, together with a rise in relative humidity to its
maximum for the year. As the presence of some of these might lead
us to expeet a higher death-rate, 1t is possible that the distinet change
in the weather in March has increased the mortality to an undue
extent, leaving comparatively few to die during the next month or
two, and so reducing the number of deaths for the time being.

In July the temperature is at its lowest for the year, and under
a high barometer, high mean and absolute range of temperature, low
rainfall and low amount of cloud, and falling humidity, the mortality
now rises, and even in the presence of a slightly higher temperature
continues to rize still higher to its maximum in August. In Sep-
tember and also in Oectober, while the relative humidity declines
and the mean and absolute range of temperature remain high, the
mortality rapidly falls, This is probably due mainly to a decided rise
in temperature, slight rise in amount of cloud, and fall in barometer,
combined perhaps with more favourable winds. It is possible, also,
that the high death-rate in the winter months necessarily brings
a diminution in the mortality during the next month or two. The
atmospheric conditions now become more favourable, the barometer
and mean and absclute range of temperature fall, the temperature,
relative humidity, rainfall, and amount of cloud rise, and for the next
few months the mortality remains uniformly low, falling to its mini-
mum for the year in the succeeding month of February.

The mortality from phthisis, aceording to population, on an
average of five years for the various months of the year, and also
the ratio per cent. of deaths for the four quarters of the year, may
here be of interest:—

MorTarity PER 100,000 Poruration PER AxNUM for the Various MoxtHs of the
YEAR.

|
Jan, Febh. | March, April,l' May. | June. | July. | Aug. | S8ept. | Oet. | Nowv. Dec.

129°G lt}S'l]i 1350 lﬂﬁ'ﬁ‘li’i‘ﬂ‘lﬂ'{l 14471 1613'5‘1441] 12&‘5'12&'[! 124°8
|

Ratio rER CexrT. for Four PErtons of the YEAR.

January to March. || April to June, July to Beptember. |October to Decembaer.

Total.

230

239 287 235 ‘ 100

showing that, although the number of deaths 15 greater from July to
September than in anv other period of the year, the difference is
not great, and certainly less from one quarter to another than that of
any other disease under consideration,
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The following tables will give the relative mortality according to
population and the meteorological observations from one year to
another :—

MorTariTYy PER 100,000 Pororation for the YEARS as a Whole.!

1887. 1854, 1830, 1500, 1541,

1308 140°1 1286 135°7 127°3

MEeanw Moxtary MereoroLocical OpservaTions for the YEARs as a Whole.

e 1887. 1858, 1550, 1880, 1581,
Barometer e i e | 307016 30074 30°055 20-036 30031
Temperature ... ol BT S T 7857 L7 T0:4°
Mean range ... e e 21-5° 27 2 19-9° 207"
Ahbsolute range ... I 42-7° 42:0° 381° 375
Humidity i e T, 617, 637 G772 63
Rainfall . 2979 2-222 2360 4333 3742
Rainy days ] i £ ] 8
Clou 39 2:9 3T 42 41
MEnds e .| 113 121 12 121 14}

It will here be observed that although the mortality is somewhat
higher in 1888 and 1890, it does not vary much from one year to
another. In both these cases the temperature is medium and its
absolute range high; in one the barometer is high and the relative
humidity, rainfall, number of rainy days, and amount of cloud low,
while in the other these are reversed. It may also be noted that
while the year of lowest mortality—1891—is associated with low
temperature and low absolute range of temperature, in 1889, with an
almost equally low death-rate, the temperature and its range are
unusually high, the relative humidity being low in both cases. 1t
would seem, therefore, as if there is no constant connection between
years as a whole of high or low mortality with certain meteorological
observations, although in a general manner a year of low death-rate
coincides with a low temperature and low absolute range of tempera-
1];111'&, the rainfall and amount of cloud being at the same time gairlg,r

igh.

In comparing the monthly curve from one year to another, one
peculiarity observed is, that the death-rate in the autumn months
of 1889 is comparatively high, attaining as it does its maximum

! According to these figures, the average annual mortality from phthisis for
Queensland as a whole for the years 1887-91 is 132°5 per 100,000 population. Tt may be
stated that for the twelve years 1880-91 it is slightly higher—namely, 152-3—showing
that the death-rate for the last few years is not so high as it was in the early years of
the last decade. In England, the death-rate from phthisis (1886-90) is 163'54 per
100,000 population, there being thus about 12 deaths in England to every 10 in
Queensland according to population. This, however, does not give a fair estimate of
the relative prevalence of the disease among Europeans here and at home, as in the
former instance the mortality iz increased by the addition of imported cases that die
here, as well as by an unusnally high death-rate among Polynesians.
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for the year in March, while in the winter months it is compara-
tively low. The following tables will show the relative proportion of
deaths according to population for these two seasons, and also the

meteorological observations connected therewith :—

MorrariTy PER 100,000 POPULATION PER ANNUAM.

MARCH, AFRIL, AND MAY.

JUNE, JULT, AND ATGDST.

1850, Mean of Qther YTears. 1880, Mean of Other Years,
1536 1256 1281 1461
Mean MoxTHLY METEOROLOGIOAL OBSERVATIONS.
AARCH, AFRIL, AND MAT, JUNE, JULY, AND AUGUST,
AT Mean of Other Mean of Other
1559, Years, 1859. Yoars,
Barometer 20065 20853 30147 30146
Temperature ... 837 794° 614 50-7°
Alean range .. 23-r 173 20-3° 93 -0
Absolute range 44-2° 338° 41°8* 42-1°
Humidity 50% 675 737 68%3
Hainfall 2366 787 1°540 13
Rainy days 7 13 5 4
Cloud ... a7 hd 33 27
Wind 11 181 12 | 13

These figures show very distinetly that in the autumn months
a high mortality is connected with a high barometer, very high
temperature, and mean daily and absolute range of temperature,
combined with very low relative humidity, rainfall, number of wet
days, and low amount of cloud. In winter, on the other hand, a
high death-rate is associated with low temperature, while the other
atmospheric conditions are the same, though not so extreme, as
those observed in connection with a high death-rate in autumn.
It would appear, therefore, that a very high temperature during
the early months of the year is unfavourable, and increases the
death-rate for that period; but if it keeps up in the winter
months above the average, the rate will then be reduced, not
only below the mean of other years, but even below that of the
previous months of antumn. It is possible, however, that a low tem-
perature in winter is not unfavourable, provided the absolute range
of temperature is also low and the rainfall moderate, for in 1887 and
1891 the death-rate is low during the winter months in both cases,
the temperature and its range being also low. Conversely a high
temperature is not favourable in winter if its absolute range is high
and rainfall low, for in 1888 and 1890 the mortality is high while the
temperature is comparatively high, its range absolutely higher than
that of any other year, and the rainfall extremely low.
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Phthisis— Brisbane District.—The mean monthly mortality curve
of phthisis for this district is somewhat irregular, the death-rate being
higlfj: in March, April, and September, low in May and Oectober, and
medium for the remaining months of the year. The following will
give the monthly rate according to population and the ratio per cent.
for four periods of the year:—

MortariTy PER 100,000 PorrratioN PER ANNUM for EacH MontH of the YEAR.

—— —

Rept. | Oct. | Nov. | Dec.

Jan. Feb, Hﬂ.rch.l April. | May. ‘ June,

137-40 | 13128 IEEI-'ESJ 165-40 115‘UE| 143400
1

July. | Aug.

17376 | 12324 | 130720 | 135:36

14748 ‘ 14748

S — e e e

Batio PER CENT. for Fovr PERIODS of the YEAR.

January to March. April to June. | July to September. | Oetober to Dee, Total.

— = SR = —_—
|

954 241 ] a7-9 953 100

These figures show that there is a fairly uniform rate from one
period of the year to another, although it may be noted that the
percentage of deaths is somewhat greater the first quarter and less
the third than for the whole of Queensland.

Taking the years as a whole, the following will give the death-rate
from one year to another, and, for comparison, the meteorological
observations coincident therewith :—

Mortarrry PER 100,000 Porvrartion for the YEans as a Whole,

1887. 1838, | 1859, 1590, 1891,

1248 1632 | 141 159°6 1260

Meax MoxTtHLY METEOROLOGICAL OB3ERVATIONS for the YEARS as a Whaole.

_— 1887, 1888, 1889, 18840, 18481,
Barometer e | 30036 80128 30077 20:030 30071
Temperature ... i3 s I h4:6° 69-°6° BS:7° 634"
Mean range wee | DGIET 19-1° 1747 176" 17°6°
Absplute range ... | [ b B 3627 350" 3357 S2°7*
Humidity A el B G6°f, 69, 7%, [
Ra:infall 1150 2+060 4115 5160 4030
Rainy days S (R 13 12 14 12
Clond ... a 45 a5 g il

Aceording to these figures there is no constant connection between
a year as a whole of high or low death-rate from phthisis and
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meteorological readings, although, if we take 1887 as representative of
a year of low mortality and 1888 as one of high mortality, it will be
found that the former corresponds to low barometer, low temperature
and low mean and absolute range of temperature, together with high
relative humidity, rainfall, and eloud, and very large namber of wet
d;t}'ﬂ, while the latter is associated with conditions the reverse of
these.

In comparing the monthly tracing from one year to another, there
is =0 little difference between one and the other, that it is impossible
to state in exact terms to what extent the various meteorological
conditions tend to raise or lower the mortality from phthisis for the
district of Brisbane. It will be found, however, that in summer the
lowest death-rate oceurs in 1887 and 1889, that in antumn the death-
rate is nearly equal each year, that in winter it is lowest in 1887 and
highest in 1890, and that in spring it is lowest in 1891 and highest
in 1888.

As regards the low mortality in the summer months of 1887
and 1889, it will be noticed that in the former year the barometer,
temperature, and mean and absolute range of temperature are low,
and the relative humidity and number of wet days and amount of
cloud are high, while in the latter year the opposite conditions are
observed. It might, therefore, appear as if really the death-rate
from phthisis is quite independent of the condition of the weather
during the summer months. If we examine the mortality for the
spring months of 1888, however, we shall find that it is unusually
high, and it is probable that this hich death-rate has necessarily left
all the fewer to die in the beginning of 1889, so that even in the
presence of what may be looked on as unfavourable atmospherie
conditions the death-rate is then considerably reduced.

Again, in connection with the low and high mortality in the
winter months of 1887 and 1890 respectively, it will be found that in
the former case the temperature is low, the mean and absolute range
of temperature comparatively low, and the rainfall and number of
rainy days very high, while in the latter case the temperature is
comparatively high, and the relative humidity is also high, both of
which would appear to be favourable in the winter months to
a low death-rate. The mean and absolute range are, however, higher
also, and the rainfall and number of wet days much less.

All these observations would lead to the conclusion that a season
of low mortality in its relation to the state of the weather is
coincident with a comparatively low barometer and temperature, low
mean daily and absolute range of temperature, high rainfall, and large
number of rainy days. The range of temperature iz probably a more
constant quantity than mere mean temperature. A high winter
temperature may possibly be associated with low mortality, provided
the range is low and number of wet days high; but if these do
not accompany it, a high temperature may be attended by a higher
death-rate than we find in connection with a low temperature if in the
latter case the range be also low,
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REMArks ox Prrarsis.

Bearing in mind that the above remarks apply to the mortality
of a disease of a very chronie nature, and in no respect to its origin
in relation to atmospherie conditions, it will be found :—

1. That low barometric pressure is generally associated with a low
death-rate from phthisis.

2. That a comparatively low temperature in summer and autumn
and a high temperature in winter are favourable fo a low mortality,
provided in all cases the mean and absolute range be low, and the
rainfall and number of wet days be high. A low temperature during
‘the winter months is, however, favourable to a low death-rate, if
accompanied by a low range, high rainfall, and number of rainy days;
and conversely a high temperature in winter is not attended by a low
mortality unless the range be also low, and the rainfall and number
of wet days be high.

3. That the influence of the relative humidity is somewhat
doubtful, although upon the whole a high humidity is connected with
low mortality.

4. That the more uniform for the year the mean daily and
absolute range of temperature, and amount of cloud, and the greater
the humidity, rainfall, and number of rainy days, the lower will be the
mortality.

5. That a year of heavy rainfall does not necessarily coincide with
one of low death-rate, nor vice versd. The latter depends rather on
the regularity or otherwise with which the rain falls from one season to
another: the more uniform the fall the less extreme will be the
death-rate.

6. That a heavy rainfall in summer is favourable to a low mortality
during the sneceeding months of winter, provided it is followed by a
fairly high fall in autumn and winter; but if after a heavy rainfall
in summer the winter becomes very dry, the death-rate will rise
unusually hich. On the other hand, a high ramnfall in winter is
beneficial only when preceded by a high fall the previous summer.

7. That a period of large number of rainy days is especially
connected with one of low mortality.

8. That a vear of medium amount of cloud is associated with a
fairly uniform mortality. The lower it is in winter the greater will be
the death-rate, especially if preceded by a period of great amount of
cloud in summer.

9. That the influence of the wind both in force and direction is
somewhat doubtful.
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Pnewmonia—Queensland as a whole—The mean monthly mortality
curve of pneumonia for the whole of Queensland, for the quinquennial
period 1887-91, shows a gradual rise for the first four months, a
sudden rise for the next four, attaining its maximum in August,
followed by an equally rapid fall the remaining four months of the
year. The mortality 18 low in December, January, February, March,
and April; medium in May, June, September, October, and November ;
and high in July and Aungust.

On comparing this curve with the various meteorological readings,
we find that the period of greatest mortality—winter—corresponds to
the period of high barometer and high mean and absolute range of
temperature, low temperature, rainfall, and number of rainy days,
and low amount of eloud, the humidity and force of wind having
apparently here no conneetion. It may be observed that while the
month of July shows the lowest mean temperature for the year, the
death-rate does not attain its maximum till August; that the latter
month corresponds to lowest depression in the amount of cloud; and
that while the mean and absolute range of temperature rise during the
winter months along with the mortality, they continue still to rise for
two or three months after the latter falls, and reach their maximum for
the year in October.

During the first four months of the year there is a slight tendency
for the mortality to inerease each month in sympathy with a corres-
ponding fall in temperature and amount of cloud, and rize in barometer,
but inasmuch as the mean range of temperature remains stationary,
and the absolute range falls a little, this increase in death-rate is
small, and altogether the mortality is low for this period of the
year. The first sudden rise is from April to May, and here we find
that, in addition to a still further depression in temperature and
amount of cloud, both the mean daily and absolute range of tempera-
ture for the first time rise considerably. TUnder similar conditions
together with high barometer, low rainfall, low number of rainy days,
and falling humidity, the mortality inereases rapidly till July—the month
of lowest mean temperature for the year. The latier now begins to
rise, but inasmuch as its mean and absolute range go on to increase, the
humidity to fall, and the amount of cloud to attain its minimum,
the mortality rises still further to its maximum in August. The mean
and absolute range now remain stationary for a couple of months, then
along with the barometer begin to decline; the amount of cloud
together with rainfall, humidity, and temperature meantime rises, and
the death-rate falls, attaining its minimum for the year the following
January.

Mortarity PER 100,000 PorvraTion PER AXNUM for the Variovs Moxnrtus of
the Y EAR.

Jan. ‘l—‘eh. March.| April. May. | June.

July. ! Aug. ‘ gept. | Oct. | Nov. | Dec.
324 ‘ S48 | 384 | 396 oG i ﬁﬂi'ﬂll 948 | 95!'['-] GG'0 ‘ GO0 | 636 |
I | |

40°8
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The following will give the ratio of mortality per cent. for four
periods of the year for pneumonia and phthisis :—

—_— Jan. to Mar, | April to June.| July to Sept. | Oct. to Dee. | Total
FPrneumonia 2 153 252 =1 23+ 100
FPhthisis ... 239 239 a5-7 235 100

showing in the case of pneumonia a much greater difference between
the mortality of the summer and winter months than we find in
connection with phthisis. In the former ease it will be seen that for
every 10 deaths that take place the first quarter there are 25 the third,
whereas in the latter the ratio is 10 to 12, the mortality from phthisis,
as has already been stated, varying but slightly from one month to
another all the year round.

MonraLiTy PER 100,000 Poruration for the YrAns as a Whole,?

o 1387, ‘ 15481, | 1580, 1500, 1501,
Pneumonia - 504 03 GlS a4 434
Phthisis ... 1303 14001 2

128G 1357 1275

Ratio pER CENT. for the YEARS as a Whole.

—_— | 1857, 1888, 1850, 1HEMD, 1891, | Total.
Pneumonia 172 233 213 230 147 100
Phthizis 157 214 201 | 210 188 100

It will here be observed that the rise and fall of pneumonia
follows pretty much the same course as phthisis. The former,
however, shows a somewhat greater variation from ome year to
another, and especially a greater fall in death-rate in 1891. In
both cases the highest mortality takes place in 1888 and 1890, and
the lowest in 1891. It may also be noted that for every 10 deaths
from pneumonia there were on an average 23 frecm phthisis for the
whole of Queensland during the last five years.

! The average mortality from pneumonia for the years 1887-01 is 541, and for the
twelve years 1880-91 64°7 per 100,600 population per annum. In England the death-
rate (1886-90) is 111°7, showing that for every 10 deaths from pneumonia in Queensland
there are 20 in England according to population,

D
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Meax MoxtHroy MEeTEOROLOGICAL OBSERVATIONS for the YEARS as a Whole.

—_— 1887, 1853, 1550, 1800, 1591,
Barometer 30016 0074 30055 20986 S0°031
Temperature 70-1° Vi g 735° [l 704
Mean range 19-4* 21°6° 21-2° 199° 20°7°
Absolute range 35°4° 427" 42-0° 34811° 378
Hunidity TLY 619 637, 67T/ G637
Rainfall ... 309 | 2802 | 28y | 433 | 3742
Rainy days £ L4} 7 L1} 5
Cloud 30 20 3T 42 41
Wind 11} 121 12 12} 14}

In comparing these tables with each other it will be found that there
is no constant connection between the meteorological observations
with a year as @ whole of high or low mortality. It is true that if the
vear 1887 be taken as representing a low death-rate—as it very fairly
does—it is associated with a comparatively low barometer, low mean
temperature, and low range of temperature, together with high relative
humidity and rainfall, and large number of wet days; and that if
1858 be representative of a high mortality, as it most certainly is, the
atmospheric conditions are in every respect the opposite of these. In
1890, however, the death-rate is almost equally high, and yet the
barometrie pressure is low, the humidity relatively high, and the rainfall
and amount of cloud higher than in 15887. There remains, indeed, for
that year only one element that seems to be conneected with a high
mortality—namely, a high absolute range of temperature.

Again, in 1891 it 18 impossible to associate the extremely low
death-rate of that year with any peculiarity in the condition of the air,
for except in low temperature, hich amount of cloud, and high force
of wind, the remaining elements follow generally a medium course.

In comparing the monthly or seasonal mortality, however, with
meteorological observations, it 1s possible we may find a closer connec-
tion than seems apparent when the comparison is made from one year
to another as a whole. Here we find that for the months of summer the
death-rate is very high in 1889, and almost equally low in other years.

MorTariTy PEE 100,000 PoPULATION PER ANNUM in DDECEMBER, JANUARY,
and FEERUARY.
1883-85,
bG8
The proportion of deaths in the summer of 1889 is thus nearly
2 to 1 that ot other years. The following atmospherie conditions are
coineident with the period of high and low mortality respectively :—

Meax MoxTHLY METEOROLOGICAL OBSERVATIONS—DECEMEBER, JANUARY, and
FEERUARY.

Mean of Other Years.

1858-59, Mean of Other Years.
Barometer 20-065 20°5874
Temperature 83-3° 704
Mean range ... 237" 181
Abgsolute range... 44-2° 338"
Humidity "0 637
BaStallEl = 0 S s ERE 7°800
Hainy days o T 12
Clond ... Sy 54

Wit oL oo A Snien ) Aoy 12}
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It is particularly evident from these fizures that a summer of high
mortality is distinetly assoeciated with high barometric pressure, high
temperature, and high range of temperature, mean and absolute, com-
bined with low relative humidity, rainfall, number of wet days, and
low amount of cloud; and that a low mortality is coineident with

conditions exactly reversed to these.

As regards the winter months, it will be found the tl_ea.lth-rn,te 18
high in 1588 and 1590, and comparatively low the remaining three

Menn of Other Years,

YEears i—
MorTaLITY PER 100,000 PoPuLaTION PER ANNUM in JUNE, JULY, and AUGUST.
1585, 15410,
1104 ... Fia L b

G5

there being, as will here be seen, about twice as many deaths in the
two former years as on an average in the other three.

Meaxw MoxtHLy MEerEoroLocican OpsERvaTIOoNs, JUNE, JUny, and AUGUST.

— i 1888,

1550,

Mean of Other

Years,
|

BEcter. e e we | om0age 301112 30120
Temperature = - | G0s" fi09°* 59°5°
Mean range o o | ehe 219 21°6°
Absolute range ... 456° 43-2° 40°4°
Humidity ... ‘ 637, 1% 1y
BRainfall ... S D90 Ly 1-0i1
Rainy days 2 ] 5
Glu:-uc}lr 17 a1 341

If the observations in connection with 1888 be compared with
those in the third column, the one representing a winter of high
moriality and the other one of low death-rate, it will be observed that
in the former the barometer and mean and absolute range of tempera-
ture are high, while the relative humidity, rainfall, number of wet
days, and amount of cloud are equally low. The influence of mean
temperature upon the mortality in the winter months, on the other hand,
appears somewhat doubtful, for although there is a low temperature
and low death-rate in 1891 and a high temperature and high mortality
in 1888 and 1890, the temperature for the same period in 1889 is the
highest under observation, the death-rate being at the same time low.
In connection with the high mortality in winter 1890, there does not
appear from the observations above noted to be any reason why the
rate should be specially high, or at least so high as in 1888, and yet it
is somewhat hicher. 'We may notice that the absolute range of tem-
}}erature is eomparatively higch and that the rainfall iz particularly
ow, but otherwise the atmospheric conditions seem to be quite con-

sistent with a low mortality.

An ex&)lnna.tion of this a,p]im,rent anomaly ig, however, probably
0

obtained when reference is ma

e to the meteorological observations

from one month to another. We here find (1) that though the mean
temperature of 1890 for the three months together—June, July, and
August—be moderately high there is a more than usually sudden fall
of 51 deg. from June to July, while the greatest fall of any other
year (1888) is 3'4 deg., and in 1887 there is an actual rise; (2) that
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the mean and absolute range of temperature, though, as a whole,
higher in 1888, take a more decided rise in 1890, and that possibly
the effect of this rise is accentuated by the comparatively low range
that obtains for several months together during the first half of the
year.

It may be here noticed, not only that the rate in 1888 is high,
but that it is more equally distributed over the various seasons,
and shows what no other year does—three maximum eurves of
nearly equal height for June, August, and November. This is
probably associated with a comparatively high mean daily and
absolute range of temperature for the whole year, together with a
steadily falling humidity and a greater number of months showing low

rainfall, low number of wet days, and low amount of cloud than we find
any other year.

Pnevimonia—Brishane Distriet.—The mean monthly mortality
curve of pneumonia for this district for the years 1887-91 is low
for the months of January and February, rises rapidly from February
to March, and thereafter more gradually to its maximum for the
year in July, then falls pretty regularly till November, and rises
somewhat in the month of December. The curve showing the
admission rate to hospitals for acute lung diseases (pneumonia,
bronehitis, and pleurisy) does not present the same rapid rise from
February to March, nor the inerease from November to Deeember.
This is probably accounted for by including bronehitis, which is seen,
according to mortality statisties for the whole of Queensland, to be
low both in March and December.

In connection with this rapid rise in pneumonia from February to
March we may note that the mean temperature and amount of cloud
begins slightly to fall ; that in consequence of the latter and subsequent
to periods of heavy rainfall evaporation goes on rapidly, thereby increas-
ing the elastic force of vapour in the air, and the barometer takes a
decided rise; that the absolute range of temperature also inereases
slightly ; and that although the force of the wind does not appear to
have a constant and direct influence on the death-rate it may be
observed that it attains its maximum force during this month. The
direction of the prevailing winds may also be here noted for the first
three months of the year. Taking the mean for five years, the follow-
ing shows the relation between east, south-east, and south winds
during that period :—

= { January, observed 23 times, forming 32 per cent, of the whole.
’ 18

February T, - i 25 L]
Marech - L i " 24 1
January = I g " 21 "

2.E. {]ﬂrhrlmry i 16 5 # 25 #
March 2 25 " S "
January = B " 13 1

8.4 February  ,, B " 14 "
March P L » =6 '

This shows that in January the prevailing wind is easterly.
forming as it does 32 per cent. of the whole; that in February the
prevailing wind is equally divided between easterly and south-easterly,
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each forming 25 per cent. of the whole; and that in March, while
the easterly winds recede a little, the south-easterly winds largely
predominate, forming 36 per cent. of the whole. The southerly winds
also nerease in frequency from 13 per cent. in January to 26 per cent.
in March. At first sight this increase in south winds might lead us
to partly attribute the inerease in mortality in March to this parti-
eular eause, but further examination will show that this eannot be the
case, for in March, 1888, the south winds prevail and yet the mortality
for that period is unasually low,

Neither can it be said that a frequent change in the direction
of the wind inereases the mortality here, for although in February
the wind is observed to change 63 times, and in March 70 times,
we find it observed 71 times in January, when the mortality and
admission rate are low. Perhaps, however, the high temperature
in the latter month, together with other favourable conditions,
may not have allowed this frequent change in the direction of the
wind to affect the rate to the same extent as it might do later on in
the presence of more adverse atmospheric conditions.

Under a rising barometer and mean and absolute range of tempera-
ture, and falling temperature, rainfall, number of rainy days, and
cloud, and a tendency towards south-westerly and westerly winds, the
mortality now continues high till May, then, with a sharp deecrease
in relative humidity together with an increase in the above conditions,
rises to its maximum in July—the month in which the lowest tem-
perature and lowest amount of cloud are recorded. It now begins
to decline till November, rises somewhat in mortality—though not in
admission rate—in December, and falls to its minimum for the year
in January and February.

With regard to the death-rate between one season and another,
we find that it corresponds very closely in the inverse ratio to the
mean temperature, amount of eloud, rainfall, number of wet days, and
force of wind. The following tables will show the mortality for the
various months of the year according to population, and the ratio per
cent. for four periods of the year :

MogrtaLiry PER 100,000 1’{}1*1!:‘..1'““'3: 1::'?& Axxum for the Vartovs MoxTHs of
the X EAR.

Jan, ‘Feh. iMnmh. April. H:L}'.!.]’ﬂlm. July. | Aug.

Scul.‘ Oet, I Nov. D,

15:0 ‘ L“"}'Ei 348 | 924 | 324 | 306 | 444 33'4! 300 W'E| 276 | 372
| | |

Ratio rer Cext. for Four PErons of the YEAR.

— dan. to AMar. | April to June. July to Sept. i Cet. to Dee. . Tatal,
| |
| — —— e
Brisbane ... 150 | 276 ' 297 247 100
Clueensland 15:2 | 230 377 29-0 i)

It will be seen that the maximum rate takes place from July to
September, and the minimum from January to March, although there
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is not so much difference in mortality between these two periods as
for the whole of Queensland. In the latter case, as has been noted,
there are 25 deaths in the third quarter to 10 in the first, whereas
according to the above figures for the district of Brisbane the relative
proportion is about 16 to 10 respectively.

The following table will give, for the various years as a whole,
the usual total mortality from pneumonia as obtained from statistics
supplied by the Registrar-General’s Department, along with the
admission rate to hospitals, for acute respiratory diseases:—

MorTALITY and ADMISSION BaTE of PrEvMon1A and AcuTE RESPIRATORY IISEASES
respectively PER 100,000 Porurnatios for the YrEars as a Whole,

s | assw. | osss. | 1se. | aso0. l 1891

ISEI | | r
Admiggions’ .. . .| 1210 948 | 1008 | 1260 | 1212
M ERET A e e s W8 | W4 | 86 2

It will be observed here that in both mortality and admissions
the rate is hughest in 1887 and 1890, and that while the latter is high
also in 1891 the mortality is lower than that of any other year. This
would tend to show that while acute lung diseases generally are very
prevalent in 1891, they are, as shown by the low death-rate, of a mild
type.. It will be found, however, on reference to the mortality eurve,
that this high admission rate oceurs chiefly in October and November,
and that possibly the higher temperature and other more or less
favourable conditions of these months tend to bring about a greater
proportion of recoveries than usual.

In comparing the mortality and admission rate with the meteoro-
logical observations for the years as a whole there does not appear to
be any distinet and constant relation between them. It is probable
that this will be more apparent in their monthly or quarterly relation
to each other than when the comparison is based upon the mere mean
observations for the extended period of twelve months.

As regards the monthly death-rate from one year to another,
the prineipal feature in 1887 1s the comparatively high maximum for

! In January, 1857, and March, 1890, Brisbane was visited by rather serious
floods (see * Appendix”). The following figures, showing the admission and death
rate during the winter following in each case, are somewhat suggestive :(—

ApmrssioNy Rare for all REsriratory DisEases reEr 100,000 PoOPULATION FPER

ANKUM,
AUGUST. MAY, JUNE, JULY, AUGUST.
1887, Other Threse Years, 1550, Other Three Years.
441G 2628 4359 2760

MogrTarrry from Pxepyoxta peER 100,000 PorvratioN PER AxNum for JULY, AUGURT,
SEPTEMEER,
1857, 18840, Other Three Years.
Tath 736 170
It will here be geen that the admission rate is almost double, and the death-rate fully
four times, that of the mean of the other three years for these months. Moreover,
the disease must have been of a malignant type, as the relative increase in mortality
is double that of the admission rate.
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three successive months, July, August, and September, and in con-
neection with this it will be noticed that the admission rate for lung
diseases generally is also particularly high in August. Leaving out of
eonsideration, in the meantime, the quua,lly high or higher mortality
during the same months in 1890, the comparative magnitude of
the rate in 18587 will be apparent when compared with that of
the remaining three years. We here find that while in the former
case the mean monthly mortality from pneuaionia per 100,000
population is 73'6 per annum, in the latter it is only 17°9. Irom
a meteorological point of view, we may note that the relative
humidity takes a sudden drop from August to September, and so
possibly keeping up the death-rate longer than is usual; that the
lowest mean temperature oceurs not in July but in June, it being
lower by 5 deg. than that of the same month of any other year; that
in only one instance (1890) is it equally lowin July; and that the
mean temperature for the three months June, July, and August is
under that of any other year for the same period. It is true that the
mean temperature in July is higher than that in June; but the latter
is absolutely the lowest under observation, while the former is still
comparatively low.

As far as the direction of the wind is concerned in its relation to
the high mortality for July, August, and September, it may be com-
pared to that prevalent in 1591 where the death-rate is particularly
low.

PrEVALENCE of SouTH, SovrH-WEesTt, and West Wixps Moxtary for Juoy, Aveust,
and SEPTEMBER.

S0UTH. S0 UTH-WEST, | WEST.

Times Observed. | Per cent, lTituEst}hscrvEtl.l Per cent. |Times Observed.| Per cemt.

== — ] - = e

1887 16 27 ) 0 16 25
1891 17 26 22 i 34 3 13

It would appear from these figures that the more westerly the
winds are the greater will be the death-rate in these months, but if
the month of August alone be considered, when both the mortality and
admission rate are high, we find that the west winds are observed only
5 times and form but 8 per cent. of the whole, whereas the sounth
winds are more prevalent than daring any other year. Moreover,
during a similar period of high mortality in 1890, the south wind
18 observed on an average 16 times monthly, forming 29 per cent.;
the south-west wind, 13 times, forming 23 per cent.; and the west
wind, 12 times, forming 21 per cent. of the whole. In the month
of August, 1887, it may be mentioned that the east wind is observed
10 times, and it is quite possible that this frequent change from east
to west and south-west may make persons more susceptible and less
prepared to withstand the influence of a wind that is so changeable.
This is supported somewhat by a consideration of the winds for the
same month the following year, where the death-rate is also moderately

e = e
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high and where the east wind is observed 7 times during the month.
The same, however, does not apply to 1890, and again in July, 1891, the
east wind is observed § times, the mortality being at the same time low.,

In 1888 it will be noticed that there is a sharp rise in mortality
in the month of June, and comparing this with the atmospherie
conditions for that time, we find very high barometric pressure for
this month and the two previous ones, high mean daily and absolute
range of temperature, comparatively low humidity and rainfall, and
low amount ot cloud.

An examination of the winds in their direction may also be
interesting, as compared to the mean of other years.

Prevarexce of BovTH, SorrH-West, and West Wixns for the MoxTH of JUNE.

BOUTH EOTUTH-WEST. WEST.

Tines Times

| X 1 Times
Ohserved. | Percent. | oy corveq, | Percent. | Observed. | Per cent,
oA R A | 94 117, VA AN 18
Other years 4 | 22 10 TR i - | h2

[

This would tend to show very plainly that the west winds, which
are observed much less frequently than usual, do not at least con-
tribute to the high mortality in the month of Jume, 1888. Tt
would rather appear that westerly winds are favourable to a low
death-rate, for in 1887 the death-rate for that month is below that
of any other year, and here we find that the weaterly winds are
very prevalent, being observed 40 times, and forming 63 per cent.
of the whole, while according to the above figures they are in June,
1888 (with a high mortality), observed only 9 times, and form
but 16 per cent. of the whole. If, again, we take into consideration
the prevalence of west winds in the previous month of May as
having possibly some connection with the mortality in June, it will be
found t]]mt they are observed, in 1888 and 1887, 6 and 18 times
respectively, the death-rate being in the former case high and in the
latter low. It may be stated at the same time that in 1888 the
wind for the month of June is very wide in its range, for while the
west, south-west, and south winds together form only 60 per cent. of
the whole, the north, north-east, and south-east combined contribute
37 per eent. In the year 1887, on the other hand, where the
mortality is low, the wind is very limited in its range, the west,
south-west, and south together forming 97 per cent. of the whole
for the month of June. It would appear, therefore, that a wide
range in the direction of the wind during any particular month
is more fatal in the case of pneumonia than where it blows steadily
from a certain direction, even though that direction be from the west,
south, or south-west. It is well to bear in mind, however, that
the direction of the wind is but one element in the weather, and
that the high death-rate in June, 1888, may be due far more to
other unfavourable atmospheric conditions than to the influence of
the wind alone.
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In 1889 we have a whole year of a uniformly low mortality;
and here it will be observed that the temperature of June, July,
and August is not only nearly equal but higher than that of any
other year; that the mean daily range of temperature 1s pretty low
all thmugh that the relative humidity is comparatively high in the
winter and eau*ly spring months ; that the rainfall continues mﬂdemfely
high; and that the amount of cloud is more uniform and higher than
that of any other year.

In 1890, the most important feature—indeed, for the whole period
under observation—is the decided rise in mortality from pneumonia,
as well as a simultaneous rise in the admission rate to hospitals from
acute lung diseases for the month of July. For this month alone we
find the death-rate 1z at the rate of 57-1, and for the three months July,
August, and September, 73'6 per 100,000 population per annum,
whereas for the other three years, 1888, 1889, and 1891 (and leaving
out 1887, where the mortality 13 eqg un,ll}' h1gh) it is only 19°3 and 179
respeetwelg,' In looking for a possible cause for this in the state of
the weather, we note that the temperature makes a rapid decline
of 52 deg. from June to July, while the mean of 1838, 1889, and
1891 is only 12 deg., and in 1887 there is a rise of 1'2 deg.; that
the temperature of the latter month (56°1 deg.) is the lowest on
record, being lower by 2-2 deg. than the mean of the other four years
comhmed that the absolute range is high and shows a marked
contrast to an unusuall y low range du,mng the first five months
of the year; that the rainfall is very low in May, June, and
July, the average monthly fall for that time being 978 inches, while
the mean of the other four years combined is 2:916 inches ; and that
there is a greater fall in the amount of cloud from the first three
months of the year to winter and spring than in any other year.

The influence of the direction of the wind here is somewhat doubt-
ful. The south is the prevailing wind, it being observed 20 times and
forming 35 per cent. of the whole, but in the month of July, 1889,
it is equally prevalent and yet the mort: ality is low. The west wind,
again, occurs 15 times and forms 25 per cent. of the whole, and in
1889 and 1891, where the death-rate is low, it is on an average observed
6 times and forms only 9 per cent. of the whole. It wounld thus
appear as if the high mortality had some connection with the west
winds, but in 1888 they are equally common, and in 1887 much more
so0, forming as they do in the latter case 46 per cent. of the whole, and
yet in both these instances the death-rate is much below that of July,
1890. Should the winds prevailing in June be taken into account as
bearing possibly on the mortality for July, the west and south-west
winds are even less common as compared to other years, while the
south is the prevailing wind, forming 36 per cent. of the wlmlc the
mean for the other four years being cml}r 19 per cent.

In 1891 we find that the mortality in the months of March, April,
and May is not only unusually high, but higher than daring any
of the winter months, the death-r ate in July I:lemn' lower than that of
any other month of the year. Inconnection with this early and abnormal
rise we note :—That the barometer ascends very rapidly; that although
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the temperature in March is unusually high, it falls very rapidly in
April and May ; that the absolute range of temperature begins to rise
in January and continues to rise up till May; that the relative
humidity is low during the first four months of the year; and that the
usual amount of rain does not fall in the summer months, the
average monthly fall for January, February, and March being 3'367
inches, against 9°016 for the remaining four years. As the mortality
for these months is high also in 1887 and low in 1888, a comparison
between these as regards the direction of the wind will be interesting.

SOUTH WIND. SOUTH=-WEST AND WEST COMBINED.
— Times Obeerved. Times Observed.
March, | April, | May. March. April. May.
1887 t 14 | 50 1 32 1 0 9 29
1891 18 30 | 37 | 4 10 11
1388 23 ; 19 | 18 | 9 0 10

This would appear to show that in March neither of these winds
are objectionable ; that in April as well as in May the south winds are
unfavourable, while the influence of the west and south-west winds 1s
doubtful. During these three months also the wind is observed to
change monthly in 1887, 65 times ; in 1588, 59 times ; and in 1891, 74
times ; showing probably that a frequent change in the direction of
the wind ecoincides with inerease in the mortality.

With regard to the abnormal fall in death-rate for the month of
July, it will be observed that as compared to the month of May the
barometric pressure is low; that the mean range of temperature is
not much higher than that observed in the early months of the
year ; that the absolute range is low ; and that the rainfall, though low
in summer, has continued moderate during the months of winter. In
forming an estimate of the influence of the winds, a comparison may be
made with the same month of the previous year, where the mortality is
very high.

[ SOUTH. HOUTH-WEST. WEET.

Times Observed. | Times Observed. | Times Observed.

18007 .. 20 15 1
1801 ... 18 30

] k] |

e o -

According to these figures, the ahsence of west and prevalence of
south-west winds are favourable in the month of July to a low
mortality from pneumonia.
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Tre mean monthly curve of mortality from bronchitis for the whole
of Queensland for the quinquennial period 1887-91 rises gradually
from a low minimum in January to its maximum for the year in
June and July, and then falls steadily during the remaining months
of the year.

The following will show the death-rate from bronchitis, and for
comparison that also from pneumonia, for each month of the year
according to population :—

MorrariTy PER 100,000 PorvraTioNn PER ANNUM for EacH MoxTH of the YEAR

_ Jan. | Feb, | Mar, | April. l-![m'.!l;l'uue. July.| Aug. | Sept. | Oct. I\'u?.] Dee.
Bronchitis 276 | 312 | 408 | 450 3‘9'61561} T0'8 | 61°2 | 552 3?‘2|3'¥'4 324
Pnenmonia ... | 324 | 34'8 | 38°4 | 39°6 | bT'6 | 63°6 | 94°8 ﬂﬂ'ﬁhﬁii'ﬂ G600 | 636 | 4078

— e

There is here a very close connection between the rise and fall of
bronchitis and pneumonia, with this exception, that while the former
attains its maximum in July the latter rises still further in August.

Rario pEr CenNT. for Four PERIODS of the YEAR for BroxcuiTis, PREUMONTA,
and PHTHISIA,

—_ Jan. to Mar. | April to June. | July to Sept. | Oct. to Dec. Total,
Bronchitis 182 2841 340 18T 100
I’neumnuia. o 152 232 37T 239 100
FPhthisis ... - 239 239 2537 25°5 100

It will be observed that the proportion of deaths from bronchitis

is relatively greater in the first two quarters, and equally less in
the last two quarters of the year, than we find in connection with
preumonia. In the case of bronchitis there are 18 deaths from
July to September for every 10 from January to March, whereas in
pneumonia the ratio is 25 to 10 respectively.

MortariTy PER 100,000 PorvuratioR for the YEARS as a Whole.?

- ==

= r—

—_— 1887, 1858, 1889, 15490, 1541,
Eronchitis = 442 480 424 49-8 442
Pnenmonin A4 T3 Big 650 454
Phthisiz ... 130°8 140-1 1286 1357 1273

! The average annual mortality from bronchitis for the years 1887-91 is 459, and
for 1880-01 44-7, per 100,000 population, The death-rate in England (1886-90) is 2109,
or nearly five times greater than that of Queensland in proportion to population.



48 BRONCHITIS.

Eario pER CeNT. for the YEARS az a Whole.

—— ‘ 1587, 18358, 1858, 1890, 15891. | Total.
Bronchitis ‘ 192 21'3 18'5 218 19°2 100
Pneumonia A e 242 209 22-7 149 100
Phthisis l 198 211 194 205 192 100

These figures will show that the years of highest mortality from
bronchitis, pneumonia, and phthisis are the same—namely, 1888 and
1890 ; that although there is a marked decline in pneumonia in
1891, the number of deaths from bronchitis and phthisis is nearly
equal to the average of other years; and that generally the relative
proportion of deaths from bronchitis, from oune year to another,
resembles very closely that from pneumonia, but more especially that
from phthisis.

If again we take the months generally of highest mortality—
June, July, and August—and compare the death-rate from bronchitis,
pneumonia, and phthisis, during these months, from one year to
annt}ierj the following will show the relation they bear towards one
another :—

MorTariry rPEr 100,000 PopvraTioN PER ANNUM for June, JuLy,
and AvcusTt,

—_— 1887, 1558, 1839. 1550, 1501,
Bronchitis 468 816 b2 228 64-8
FPrneumonia T0°8 110°4 744 1236 h2-8
Phthisis ... 1236 1633 12581 1644 130-5
Ratio per CeRT. for Juxe, Jury, and AvcusT.

— 1887, 1588, 1850, 1860, 1661. | Total.
Bronchitis 14-1 246 16°T 250 196 100
Prnenmonia 16°4 255 172 287 12-2 100
Phthisis 174 230 130 232 134 100

These very fairly show that a winter of high or low mortality from
bronehitis is almost equally high or low for pneumonia and phthisis,
the only exception being in 1891, where the death-rate from pneumonia
is low while that from bronchitis and phthisis is moderately high.
Why this exception should exist it is not easy to Bﬂg. We may
observe that the low temperature in the winter months of 1851 1s
associated with a low absolute range of temperature and moderate
rainfall, and as it has been noticed that pneumonia is almost neces-
aﬂ.riliy associated with #%igh absolute ramge of temperature under
gimilar atmospheric conditions, and that in one or two districts
(Rockhampton, Boulia, and Blackall) these conditions are more
especially associated with an increased number of cases of bronehitis,
it would appear that we have here an explanation of the high
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mortality for one, and low death-rate for the other. It will be
found, however, that similar conditions also obtain in the winter
months of 1887, and yet the mortality is comparatively low, not onl
from pneumonia, but also from bronchitis. It may therefore be fairly
concluded, that as the death-rate from bronchitis and pnenmonia rise
and fall together, not only from one year to another as a whole, but
during the winter months of each year, they are assceiated with pretty
similar atmospheric conditions.

REMARES o PNEUMONIA AND BRONCHITIS.)

1. That a low mortality generally occurs in the summer months,
and is connected with low barometrie pressure and low mean daily
and absolute range of temperature, high temperature, rainfall, number
of rainy days, and high amount of ecloud, together with, for the
eastern portion of the colony, east and south-east winds.

2. That it rises in the autumn months in accordance with a rising
barometer and mean daily and absolute range of temperature, a falling
temperature, rainfall, number of wet days, and cloud, and to a tendency
to south-east and south winds.

3. That it rises to its maximum in the winter months on aceount
of a continued high condition of the barometer, a fall in relative
humidity of the air, a still further depression in temperature, rainfall,
and amount of cloud, a further elevation in mean daily and absolute
range of temperature to their maximum for the year, and, for the
eastern portion of the colony, south, south-west, and west winds.

4, That it falls in the months of spring in sympathy with a reversal
of all those conditions of the atmosphere above stated (except that of
relative humidity, which falls to its minimum for the year), and with a
return to south-east, east, and south winds.

8. That the sconer the absolute range of temperature rises, and
the more rapidly the temperature falls in autumn, the greater will be
the mortality for that period, and if combined with a rapid rise in
barometric pressure it may even then attain its maximum for the vear.

6. That a high temperature in the summer months is associated
with a high death-rate if attended by low rainfall and low relative
humidity, and high mean and absolute range of temperature.
That a low temperature in winter is not associated with a high
mortality provided its range is low, the rainfall moderate (Brisbane,
1887, exeepted), and the relative humidity comparatively high; a
rapid fall of several degrees from one month to another in winter is
more intimately connected with a high death-rate than mere mean
low temperature for several months together. The mortality attains
a high maximum in winter, if a rapid deecline in temperature is
accompanied by low rainfall and sudden rise in absolute range.

7. That the death-rate will be all the higher in winter, the greater
the difference in absolute range of {emperature, rainfall, and amount
of cloud between summer and winter.

! These remarks apply mainly to pneumonia,
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8. That a low rainfall in summer and autumn does not seem to
affect the mortality so mueh as a low rainfall in winter, possibly
because of the other atmospherie conditions being more favourable,
and because the fall is never so low as is generally observed during
the winter months.

9. That the influence of the force and direction of the winds
cannot certainly be ascertained by mean menthly observations. In
some instances for the Brisbane district where the death-rate is high,
the south is the prevailing wind, and in others the west. The latter is
probably more frequently associated with a high mortality.

10. That the death-rate will be all the higher the more frequently
the wind changes, and the greater its range, during any particular
period.

11. That in a general manner pneamonia is associated with atmos-
pherie conditions that allow of greater loss of heat by evaporation and
radiation, than by eonduetion.

12. And that, in order to counteract as much as possible the effect
of these atmospheric conditions, our clothing during the autumn and
winter months should be of such material as to retard the loss of heat
by evaporation, more than by conduetion.
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Aeute Respivatory Diseases—Roekhampton Division.—The mean
monthly mortality curve of acute respiratory diseases (pneumonia,
bronehitis, and pleurisy) for this district for the quinquennial period
1887-1891 shows a maximum rise for the months of June, July, and
August, and a fairly uniform and low rate for the remaining nine
months of the year.

MEeax MorTaLiTY PER 100,000 PoruraTion PER ANNUM for the Vanious MoxTHS
of the YE ARt

April, | May. :

Jan, Feh. |:‘J-I:m:h June. | July. | Aug. 'Hcpl, Oct. | Nov, D,

1572 .1?,3 100038

R-!LT]G PER CEXNT. fur TFour Prmmm of the Ymn

—_— —_— —_— -

1356 1?16!32’%3|4Hl} 418°8 | 20074 l?lf‘lﬂ"#ﬁé 1788

Jannary to March, | April to June. July to September. l}l:'t.ﬂh{':r to Decemlmr.g Total.

154 | 236 092 |I 218 100

The proportion of deaths, according to the above, from one period
of the year to another, is prett}r much the same as in the case of
pueumonia for Queenslaml as a whole, there being, on an average of
five years, 25 deaths from July to September to every 10 from January
to March.

In comparing the mortality from one year to another, the
following tables will give the rate according to population, and the
meteumlnglcal observations connected therewith ;—

MorraLiry per 100,000 Porvration for the YEARS as a Whole.

— s = e ——

| —————

1887. | 1883, ‘ 1889, | 1890, ‘ 1801,

1800 ‘ 3564 : 9956 | 9268 | 1459

showing that the years of luﬂheat and lowest death-mte are 1888 and
1891 respectively.

Meax MoxtHLY METEOROLOGICAL OpSERVATIONS for the YEARS as a Whole,

. 1887, 1898, 1850, I! 1890, 1591.

Barometer o 30-094 30-030 300028 S0-07:4
Temperature ... S o e T3 724 72°1° 7167
Mean range el A8 14-7° 135° 1 by 139
Abszolute muga v | 28747 &04° 29-0° 3440 341°
Humidity eat A EEL T4 T4 T1% 87
Hainfall . 3:833 '3 "BE3 2986 (i 44'3 4256
Rmui da}rs .| 10 10 13 10

Clon 4-1 33 47 51 45
Al e R X [ 18 12 121 12
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Tt will here be observed that the meteorological readings are fairly
uniform from one year to another, and do not apparently present any
particular feature mdicative of either a high or low mortality. There
is at least nothing in 1888 except high barometrie pressure, low number
of wet days, and low amount of cloud, to account for the high
mortality of that year. It may be noticed also that the mean and
absolute range of temperature are particularly high and the relative
humidity is low during the year of lowest death-rate, 1891. It 1s
probable that a more satisfactory interpretation may be obtained when
the mortality is examined monthly, or quarterly, from one year to
another.

MortariTy PER 100,000 PorvraTion PER ANNUM for the MoxTHS of JUNE,
JuLny, and AUvGuUsT,

1587, 1858, | 1889, 1890, 1881.
|

095+9 6372 9120 540°D 2419

These figures show that for the months of June, July, and August
the death-rate is low in 1887 and 1891, and high in 1888 and 1890.
The following table will give the corresponding meteorological obser-
vations :—

Mean MostunLy MeETEOROLOGIOAL OBSERVATIONS for JUnE, JuLy, and AUGUST.

—— 1837, 15858, 18849, 1800. 1501,
Barometer 30°204 30-151 30°146 30-152
Temperature 613° 61°5° 618" 61'6° 61°0°
Mean range o 16-9* 18°97 15°6° 20-8° 25'3°
Ahbsolute range ... 33+4° 361° 31-1° 42-3° 3837
Humidity 7/, 78°/, 81°/, 78, 72,
Rainfall ... 250G 152 1900 2247 2:062
Rainy days T 5 G f 5
Clond 34 Ll | 54 36 27

1

We again find here that the year of highest mortality in the
winter months is particularly associated with very high barometrie
pressure, low rainfall, and number of wet days, and low amount of
cloud, while the mean and absolute range, and also the mean tempera-
ture and humidity, follow a medium course.

Tn 1887 the mortality is, from one month to another, uniformnly
low, and we find although the temperature is low in June that the
mean daily and absolute range are also low, that the rainfall continues
moderate all the year, and that the amount of cloud is high.

In 1888 the death-rate does mnot rise to the same maximum as
observed in July and August, 1890, but we find here what is not
observed any other year, an equally high rate for the months of June,
July, August, and November, thus giving it as a year the premier
position, in point of mortality, for acute lung diseases.
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From a meteorological point of view it will be observed that the
barometer rises suddenly from February till April, remains high till
September, and then falls slowly; that the temperature is low in
the summer months, and falls steadily to a lower level in July than
any other year except 1890; that after a very heavy rainfall of 32
inches in February there is practically none during the remaining ten
months of the year, the average per month being only ‘685 inch,
whereas the mean for the other four years for the same period is
11'518 inches ; that the average number of rainy days per month during
the same time is four for 1888, and nine for the other four years; and
that the amount of cloud is lower than that of any other year. As
regards the mean daily and absolute range of temperature and relative
humidity, these do not show any peculiarity indicative either of a high
or low mortality.

In 1889 the mortality never attains a high maximum, and it will
be noticed that the temperature in summer is high, and though low in
June only falls half-a-degree from June to July; that the mean daily
and absolute range are low; that the humidity and amount of cloud
are high; and that the rainfall, though low in summer, continues
moderate during the winter months.

In 1890 the mortality rises very high in July and August, and it
will be observed that there is an abmormal fall of temperature from
June to July of 5 deg.—the average for 1888, 1889, and 15891 being
1'7 deg., and in 1887 there is a rise of 'S deg.; that the temperature
in July is below that for the same month of any other year, being
58°6 deg., while the mean for the other four is 60 deg., and for 15589
where the mortality is low, 61-2 deg.; that the absolute range of tem-
perature rises suddenly from May to June, and during the three winter
months is higher than that of any other year, being on an average
42'3 deg., while that of the other four years is 34'8 ; that the rain-
fall is heavy in January, February, and March, the average number
of inches per month being 17, while the mean of the other four years
is 8, the number of rainy days being for the same time 24, while for
the other years it is only 18 ; that after March the rainfall is moderate,
and number of rainy days slightly above the average; and that the
west winds are more prevalent than in any other vear.

It may here be noticed that the high mortality in 1888 is connected
with somewhat different conditions to those observed in 1890. In the
former year it is associated with a year of exceedingly low rainfall
(subsequent fo a heavy fall in March), and with conditions dependent
thereon, such as high barometrie pressure, and low amount of cloud.
In the latter year, on the other E:md, the rainfall is very high for
the three consecutive months January, February, and March, and
continues comparatively high during the remainder of the year, the
barometric pressure being at the same time low and amount of cloud
high. In this case, however, we find that the temperature in July is
low, and after several months of low absolute range the latter now
suddenly rises beyond that observed any other year.

In 1888 the mortality is high because of the low rainfall, low

amount of cloud, and high barometric pressure, the temperature
E
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being at the same time moderately low. In 1800 the death-rate is
high, not becanse the rainfall is high, but because this heavy rainfall is
accompanied by an exceptionally low temperature in July, and very
sudden and excessive rise in range of temperature. In the one case,
loss of heat possibly takes place by radiation and evaporation, in the
other by conduetion.

In 1891 the death-rate is low, and here it may be noted that the
temperature only falls 15 deg. from June to July, and is accompanied
by a fair amount of rainfall during the winter months.

Aeute Respiratory Diseases—Townsville—Here the returns un-
fortunately are incomplete, but it may be observed at least that the
year of highest mortality, 1858, corresponds to one of high barometric
pressure, low rainfall, and number of wet days, and low amount of
cloud.

Respiratory Diseases— Cooktown Division.—The mean monthly
curve of admissions to hospitals for the years 1887-91 is low in
January and February, high in July, and medium the remaining
months of the year. The following will give the mortality and
admission rate to hospitals from one year to another as a whole
according to population.

MorrariTy and Abpaission Bare peEr 100,000 PorvratioN for the YEARS as

a Whole.
- = | 188¥ 1888 1889, 1890, I' 1581,
e S E TRl —
Admissions el 19474 48010 2868 | 256 | 20076
Mortality =i end e Sul o Aoy 4632 5424 4716 | 4356

it will be observed that 1888 is the year of highest number of
admissions, and 1889 the vear of highest death-rate. It is possible that
in the admissions of the former year a number of sub-acute and chronie
cases are included, and as their iliness is of some duration, they go to
increase the death-rate of the vear following.

In eomparing these with the meteorological readings for the years
as a whole we observe a high absolute range of temperature and low
amount of eloud in 1888 ; otherwise, the conditions are more or less
of a medium character.

As regards the monthly eurve from one year to another, the only
thing that particularly requires attention is a high number of
admissions in March, 1888, and also (although this eurve is not shown
in the chart) a high mortality in August of the same year. In the
former case the number of admissions from respiratory diseases to the
various hospitals in this district is at the rate of 1,213:2 per 160,000
population per annum, while that of other years is on an average only
1931, or in the proportion of fully 6 to 1. In the latter case the
mortality for the month of August is at the rate of 1,323°6 per 100,000
population, while in other years it is 551°9, or in the proportion of 2-4
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to 1. In order to include both these months, the mean monthly
meteorological observations from March to Augnst may be taken and
compared to those of other years for the same period :—

Meaxw MoxtHLY METEOROLOGIOAL OBsErvaTioNs from MarcH to AUGUsT,

1885, Mean of Other Years,
Temperature 5 N s 764"
Mean range R v 1174° 10-4°
Absolute range ... ... .. .. 20°%° 220
Humidity ... oo e T T3
Rainfall .. . o363 4874
Rainy days ... e L1 11
Glous 32 44

This will show fairly that during the period of high mortality
and admission rate the mean and absolute range of temperature are
comparatively high, while the mean temperature, rainfall, and amount
of cloud are equally low. Moreover, in making a more detailed
examination it will be noted that in July the temperature is especially
low, being 70°3 deg., while the mean for other years is 733 deg.; that
the mean range is above the average, being 13'8 deg., while that of
other years is only 106 deg.; that the absolute rangein June, July,
and August is on an average 28 deg., while for other years it 1s 242
deg.; that in July and August the mean monthly rainfall is only
‘810 inches, while that of other years is 1-400 inches; and that during
these months the amount of cloud is only 26, and that of other
years 4.

Respiratory Diseases— Normanton Division.—The population for
this district is so small (3,434 in 1888 and 4,962 in 1891) that it is
impossible to form an accurate idea of the mortality or admission
rate in their relation to atmospheric conditions. The following is as

near as possible the yearly death-rate for all respiratory diseases
according to population.

MogrtaLity PER 100,000 PorvraTion for the YEaRs as a Whole.

1888, 1589, 1560, 1591.

3400 | 4560 804 1212

There is here a very marked difference in mortality from one
vear to another, the proportion in 1888 to that in 1890 being fully 10
to 1. Unfortunately also the meteorological observations are not
complete, but at least it may be said that in the year of highest
mortality no rain whatever falls from April to November, that the
amount of cloud during that time is exceedingly low, and the
barometric pressure equally high.

Respivatory Diseases—Cloncurry aend Hughenden Division.—
The population for this large distriet being also very small (4,408
in 1888 and 5,434 in 1891), one can hardly form even an approximate
estimate of the eonnection between the mortality and the state of the
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weather. The yearly death-rate from respiratory diseases according
to population and the atmospheric conditions connected therewith are
as follow :—

MorTALITY PER 100,000 PorvratioN for the YEams as a Whole.

1883, J 1524, 1590, 1591,

204°5 ‘ 2280 21324 2424

Mrax MoxtaLY METEOROLOGICAL ODsERvATIONS for the YEARS as a Whale.

——— 1885, 1358, 1800, 1391.
Temperature ... 76°5° 78 To:h0 728"
Mean range ... S 26-2° 249° 24
Absolute range 44+9° 48'6° 46-0° 42'7°
Humidity ... s T L 53%, BO°f. 54%
Rainfall - 1561 1-336 2°165 3474
Rainy days ... 3 4 ] i)
G]f:ﬂlf:ir 1155 22 24 28
b T SO e v s e R 4 12 124 12%

It will be noticed that the year of highest mortality is 1888, and
that this corresponds with high mean range of temperature, low
humidity, rainfall, and number of wet days, and low amount of eloud.
The mean temperature and its absolute range follow a medium course.

In following the monthly curve it will be seen that the higher
death-rate in 1888 is not caused by any unusual rise in any par-
ticular month or months, but rather by a comparatively and slightly
higher rate all the year. It will really be found that the highest
mortality during the four years under review oceurs in July and
August, 1891, although for the year as a whole it is lower than in 1888.
The meteorological readings associated with the high death-rate
for these two months are a low temperature (the mean for the
three months of June, July,and August being 59°1 deg., while that of
other years is 64°1 deg.), low relative humidity, and low amount of
cloud. It may also be noted that the rainfall, though low, is relatively
higher than that of any other year.

Respiratory Diseases—Boulia and Blackall Division.—The mean
monthly curve of admission to hospitals for respiratory diseases for the
years 1888-1891 shows a maximum rate in the months of July and
August and a fairly uniform rate the remaining months of the year.

Ratio PER CENT. for Four Perions of the YEAR.

- ‘ Jan. to Mar. | April to June.| July to Sept. | Oct. to Dee. | Total,

244 100
235 100

20 R
27 35

o &N

Admissions o 1 221
Mortality Ll 162
|
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This will show that in the first quarter the number of admissions
i3 high as compared to the mortality, that in the second this is
reversed, and in the third and fourth the ratio is about the same in
both cases.

Morrarrry and Apaission BATE PER 100,000 PopuraTion for the YEARS

as a Whole,
s 1558, 15540, | 1590, 1891.
Admissions ... haB-8 5116 B748 5200
Mortality ... 1752 1920 24000 171G

According to these figures the year of highest death-rate and
number of admissions to hospitals is 1890, and the following will,
for comparison, give the meteorological observations for the years as a
whole :—

L]

Meanw MoxTHLY MeETEOROLOGICAL OBSERVATIONS for the YEAR3S as a Whole.

—_— 1588, 1880, 18940, 1581,
Temperature .. 45 75°6° 70°8% 703
Mean range ... 31-2° 20°5° 234> 25°1°
Absolute range b2'5° b6-2° 437 43-9°
Humidity 47°/, 52 b7, (18
Hainfall 14341 1151 2-599 2503
Rrbing days 3 4 ] D
Cloud ... 1'3 25 33 33
Wind ... 18 131 134 15]

It will be noticed that during the year of highest mortality and
admission rate the temperature is low, and that with this’ exception
all the other atmospheric conditions are the reverse of what is
usually observed in connection with a high death-rate from respiratory
diseases, for we find the range of temperature low, and the relative
humidity, rainfall, number of wet days, and amount of cloud com-
paratively high.

In referring to the monthly curve of that year it will be found
that the death-rate is high for the three eonsecutive months August,
September, and October, and the admission rate for July, August,
and September. Here again the atmospherie conditions are excep-
tional m their character. If we take the months of June, July,
and August, it will be found that the barometer is low, the average
being 80°110, while that of the other three years is 80°153, that
the mean range of temperature is low, 237 deg., while that of
other years iz 294 deg.; that the absolute range is also low, 486
deg., while that of other years is 52'2 deg.; that the humidity is
relatively high, 67 per cent., while that of other years is 63 per cent. ;
that the rainfall, although about the same as the average of other
years for these three months, shows a much higher general fall from
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the beginning of the year; that the same applies to the number of wet
days; and that the amount of cloud is high, 30, while that of other years
is 1'8. As regards the mean temperature, it will be noted that it falls
4'5 deg. from June to July, the mean fall for other years being 22
deg., and that in July it is lower than that of any other year, 537
deg., the average for other years being 55'8. With the exception
therefore, of temperature, the remaining atmospheric conditions
geuerall}r throughout Queensland accompany a period of low mortality,
wlule in this instance they are associated with a high mortality from
iratory diseases.

It may be mentioned that, according to the hospital returns, the
hich admission rate is made up c.lueﬂ;,r by a decided increase in
hr{mthtm catarrh, and mﬂuenm, and it wonld therefore seem
probable that, while pneumonia is mainly associated with low tem-
perature and low rainfall, the more catarrhal forms of acute lung
complaints are prevalent rather under a relatively cold and humi
atmosphere. It iz well to bear in mind that for this large inland
division a high rainfall seems to be abnormal, and it is possible that a
heavier fall than usual may raise at least the admission rate to hospitals
in districts where outdoor life iz largely enjoyed, and where one is
prepared in matters of clothing for conditions that favour the loss
of heat by radiation but not those by conduection.

Respiratory Diseases—Roma and Thargomindek Division.—The
mean monthly eurve of mortality for this division for the years 1887-

1891 1s low in January and February, high in July, and fairly low
the remaining months of the year.

Rm 10 rER CENT, for ]wmt Prumm of the YEAR.

January to March, April to June. | July to September. i Oectober to Dec. Total.

| | s
174 287 ] 818 ‘ 291 100

These figures show that there are nearly twice as many deaths from
July to September as from January to March. The following will
give the general death-rate and admission rate to hospitals for the
years as a whole, according to population.

Monrariry and Apmission Bare peEr 100,000 PorpvraTioN for the YEARs

as a Whole.
— | 1857. 1888, | 1889, 1880, ‘ 1891,
Admissions L 1 220°8 Ao b 324 038
Mortality 199-2 2832 | 1758 2412 21070

It will be noticed that the year of lowest number of admissions
to hospitals—1888—is also the one of highest mortality for the district.
It follows, if the same proportion of cases that oceur in general practice
are 'niw'n}'q sent to hospital, either that a great number of the cases
admitted the year previous are of a Lhumu, nature, and so increase the
death-rate, not of 1887, but 1888; or that those admitted the latter
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year, though fewer in number, are more malignant in their type, and a
greater proportion of them die. The following are the meteorological
observations for the years as a whole :—

Meaw MoxtaLy MeETREoROLOGICAL OpBsSERVATIONS for the YEARR as a Whole.

—_— 1857, 14555, 1589, 1840, 1501,
Barometer e o i S0-189 0076 S0°019 076
Temperature ... s e | | L Ti-5° Ga-1" 677"
Mean range ... e Rt 28-2° 24-1° 234" 248"
Absolate range ... o oo | 46758 §14° 49-4° 44-2° 4467
Humidity veet| BT oy 615 GG 633,
Rainfall .. g 2 1051 LHH 4503 2717
Rainy days B 3 b G b
Clm ] . 2+4 40 [ | 38
Wind ... 0% 11} 121 | 16 | A7

e — —a . —

This will shnw that the year of highest mortality (which after all,
in a district where hospitals are far Elp‘i.l"l,' is a more certain gmde
than the admission rate) corresponds to high barometric pressure
and high mean daily and absolute range of tLIt]]]EI"ItI.lI‘L combined
with low relative humidity, rainfall, and number of wet days, and low
amount of cloud. The temperature also is comparatively low, though
not so low as in 1587.

In examining the monthly curve it will be found that the high
mortality of 18‘38 occurs in July, Aungust, and September. From a
meteorological point of view it will be found that the barometer is
high, the mean for J une, July, and August being 30-230, against
30 178 for other years; thal ik tmean n:lfttlv and absolute range of
temperature are high, bemg 31'6 deg. and 507 deg., while the average
of other years is 23'7 deg. and 439 deg. respectively ; that the
relative humidity is low, 57 per cent., and in other years 75 per cent.;
that the rainfall is lﬂw ‘066 inch, and in other years 1°416 inches;
- that the number of wet days is very low also, 1, and the a,-.remwe
monthly number in other years, 4; that the amount of eloud is law,
1'8, and in other years 3'7; and that the velocity of the wind is also
somewhat low, being at the rate of 11 miles, while the average of other

ears 1s 124 miles per hour.

It should also be noted that during these months the admission
rate is low or ai least does not rise in the same proportion as the
death-rate, showing possibly, as previously multmne:]] that the diseases
are of a more than usually malignant type. Whether this is due in
any way to the existing atmospheric condifions of the time it is
impossible to say, bub it may be observed in connection with this
that in June, July, and August, 1890, and in March, April, and
May, 1891, the mortality is low rel*i,tlrely to the admission rate—
that is to say, the cases appear to be of a milder type—and the atmo-
spheric conditions are in some respects different, the barometer and
mean and absolute range of temperature being comparatively low,

while the relative humidity, rainfall, and amount “of cloud are equally
high.
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Respiratory Diseases—Darling Downs.—The mean monthly mor-
tality curve of respiratory diseases for this district for the quin-
quennial period 1887-91 is low from October to February, high in
May and June, and of a medium height the remaining months of the
year,

Ratio pER CExT, for Four PERIoDs of the YEAR.

—_— Jan. to Aar. | April to June.

July to Sept. l:lct.toI}&c.‘ Total.

 — e

Admissions 25
Mortality... 1

It will be observed that both the greatest number of admissions
to hospital and greatest mortality for the whole district take place
in the second quarter of the year. In the former case, however,
the ratio per cent. is pretty nearly the same from one quarter to the
other, whereas in the latter the proportion of deaths is very much
,qlrenier from April to June than during any other similar period of
the year.

}The following tables will show the mortality and admission rate
according to population for the various years as a whole, together with
the meteorological observations connected therewith :—

MopTaniTy and HospiTalL Apuissrons per 100,000 Porvrarion for the Yrans

: as 2 Whaole.

— 1387, 1558, 1550, 1540, 1891.
Admissions s we | 3804 511:2 2212 4788 2473
Mortality... S| 1872 135G 15670 1352 1644

MEeaw MoxTHLY METEOROLOGICAL OpsERvATIONS for the YEARs as a Whole.

— 1887, 1388, 1889, 1500, 1841,
Temperature ... i | [ e G382 634 G28° 6207
Mean range ... el T 24-g° 2 24 [ A by
Absolute range ... el 80252 46°7° 4497 42-3° 41°5°
Humidity R W T 70°, 73/, T4/, 4/,

lainfall ... 4005 1723 3052 3743 3329

Rainy days 10 (i 10 12 10
Clond ... 32 35 45 Bl 4°h
Wind 8 10} 12 12 134

—— —_—

‘We here find that, while the highest number of admissions is
recorded in 1888, the death-rate is comparatively very low, and that in
this respect it 1s the reverse of what is observed for the division which
Roma and Thargomindah represent. If we compare these with the
atmospheric conditions for that year it will be noticed that the mean
and absolute range of temperature are high, and that the relative
humidity, rainfall, number of wet days, and amount of cloud are com-
paratively low,
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Tt would appear as if these conditions were favourable to the
development of respiratory diseases, but that being of a mild type a
comparatively large proportion of the cases recover, and if that be so, it
is eontrary to what is noticed for the Maranoa distriet. Moreover,
in 1889 and 1891 the admission rate is low and the mortality high, and
here again we find a low range of temperature, high humidity and
high vainfall, and thus so far supporting the above statement. It
should be mentioned, however, that in 15890 the admission rate and
mortality are high and low respectively as in 1888, and yet the atmo-
spheric conditions are pretty similar to those of 1891.

If we refer to the monthly curve from one year to another, it will
be found in 1887 that the admission rate is particularly high in April,
and the mortality comparatively high from March to June. Unfor-
tunately the meteorological observations are not complete, but at least
it may be noted that the temperature falls suddenly from March till
June, and that the mean daily and absolute range, though still low,
take an equally sudden rise.

In 1890 the mortality is fairly high, and the admission rate for all
respiratory diseases specially high in July and August, and here it
will be found that the temperature takes a decided fall of 66 deg.
from June to July, while in 1887 there is a rise of 1'7 deg., and in
other years a fall of only ‘8 deg.; that the temperature of July is
below that of any other year—47:6 deg.—while the mean for other
years is 49'6 deg.; that the mean and absolute range of temperature,
though not so high as in 1888, are pretty nearly so, and take a very sharp
and decided rise from a low range during the early part of the year;
that the high rainfall in summer is succeeded by a low rainfall in winter ;
and that the amount of ¢loud and force of the wind, though not so low
as in 1888, are still comparatively low. In some respects, therefore,
the atmospheric conditions bear a fair resemblance to those of 1888
during the winter months, though not for the year as a whole ; so that
after all, at least for this period of the year, it forms no exception to
what is observed for the Darling Downs—that a hkigh admission rale
and comparatively low mortality are coincident with high range of
temperature, low rainfall, and low amount of cloud, while a low
adinission rate and high morfality arve associated with conditions the
reverse of these.



DISEASES OF THE CIRCULATORY, NERVOUS, AND
' URINARY SYSTEMS.

The following notes on heart, nervous, and urinary diseases are
necessarily brief, inasmuch as it is impossible to say to what extent,
if at all, they are influenced by conditions of the weather; but
they are of sufficient importance to call for some attention in
passing. DMoreover, their mean monthly curves and their rise or
fall from one season to another, though not decidedly well marked,
are yet sufficiently so to warrant us in assuming that these cannot
possibly be a matter of mere coincidence. It will be found in the
case of heart diseases (including diseases of the cireulatory system
generally), that the curve gradually rises from Februnary to its
maximum for the year in August, and then suddenly falls to its
minimum in October; the months of highest death-rate being
July, August, and September. The mortality curve of nervous
diseases, on the other hand, shows a high maximum in February and
March, falls pretty steadily to its minimum for the year in August and
September, and rises again during the months of summer to its
maximum the following month of February; the months of lowest
death-rate being July, August, and September. Tt will thus be seen
that these two curves are pretty well opposed to each other, and
that the months of highest mortality for one are those of lowest
death-rate for the other. The former shows a higher mortality
during and immediately after the coldest months, and the latter during
and immediately after the hottest months of the year. The former
corresponds closely to the eurve of respiratory diseases and may to
some extent be due to these, the latter corresponds to the curve of
gastro-intestinal diseases and may (especially in children) be intimately
connected therewith.

In the case of urinary diseases the eurve is somewhat irregular,
but at least it will be noticed that the mortality rises in August and
continues high till November.

The following tables will show the average death-rate (1887-91)
from heart, nervous, and urinary diseases, for Queensland as a whole,
for each month of the year according to population, and the ratio per
cent. during four periods of the year :—

Mortarity rER 100,000 PoPULATION PER AXNNUM,

— ' eri Feb. | Mar. |;'|.11ri!.| May. !.]'uue.| -]u]y.l Aug. [Sei:t.. | Oet. | Nov. [ Dec.

Heart dizenses .. | T65| 624) 6¥6| 726 786 ?S'ﬁé 01:5) 934| 8356 | bBd| 75| 654
:":UII'\"I'HI:"G disenses 1675 1773 1773 1527 1585 1468 1468 1405 | 137G | 1658 | 1615 | 1642
Urinary diseases 23 23:5) 203] 43| 3| 236 | 262 38| 336 | 325| 36| 236

tato PER CEsT for Four PErRIoDS of the YEAR.

— | Jan. to Mar. |)‘Lpril to June. | July to Sept. | Oct. to Des. | Total.

Meart diseases, &e. | 994 952 | 308 216 100
Nervous disenses 274 255 219 2675 1K
Urinary discases .. i 254 234 | 271 26-1 10

==

Aceording to these fizures the difference in mortality from one
month or guarter to another is not great, but it is suflicient to suggest
the possibility that diseases of the circulatory, nervous, and urinary
gystems may at least indirectly be associated with seasonal conditions
of the atmosphere.
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Diarrhea and Dysentery—Queensland as a whole.—The mean
monthly mortality curve for diarrheea and dysentery for the years
1887-91 for the whole of Queensland is high in January, falls pretty
regularly to its minimum for the year in August, rises somewhat from
August to September, and very rapidly from September to its maximum
for the year in November, and then declines a little in December.
Tt will thus be seen that it corresponds fairly to the eurves of tempera-
ture, rainfall, number of rainy days, and amount of cloud, and inversely
to that of the barometer.

It must be noted, however, that the death-rate does not begin to
rise till September, that it increases then much more rapidly than
either the temperature, rainfall, or cloud, and attains its maximum not
in the summer months of greatest heat, but in November. JTf the
mortality from diarrhea and dysentery be considered separately, it will
be found that the curve of the former follows pretty closely that above
described for diarrhea and dysentery combined, whereas that of the
latter is somewhat different, az will be seen from the following tables:—

MoRTALITY PER 100,000 PoPULATION PER ANNUM.

]

1
- Jan. | Feb. | Mar. | April.| May. | Juone. |July. | Aug. | Sept. | Oct.
| | | [

Nav, | Do,

Diarrheea and | 210 l 172 | 151 i 157 I: 114 j 55 Tl ST
i 1

i
80 | 184 | 228 | 183

dysentery com-

bined | | |
Diarrheea .| 126|108 | 98 (111 | 78| 45 45 | 36 | 58 | 132 | 168 | 138
Dysentery ...| 84 | 64 | 53 | 46 | 36 43 24 | 21 ‘ 22| 52| 60| 45

- |
Rarro pER CENT. during the Four QUARTERS of the YEaR.
—_— Jan. to Mar. | April m.]'unn.| July to Sept. | Oet. to Dee, I Total.

Diarrhesa b e[ 2200 o5 | 124 | 381 100
Dyzentery g 36T

236G ] 12-1 | 236 100

These figures show that in the second and third quarters of
the year the ratio of deaths from diarrhcea and dysentery is nearly
the same, and that the former attains its maximum during the last
quarter, and the latter during the first quarter of the year. This rather
important difierence between these two diseases may be accounted
for in one or two ways. In the case of diarrhea we find for the whole
of Queensland that about 85 per cent. of the deaths oceur in children
under five years of age, that children are probably more susceptible than
adults to the influence of a change in the weather, such as obtains in the
early warm months of summer, and that it is of a more acute nature.
Dysentery, on the other hand, is a disease chiefly of adult life, the
percentage of deaths in children under five years of age being only 29,
and it runs generally a more chronic and prolonged course.
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The following will give the relative mortality of each according
to population from one year to another:—

Mortanity PER 100,000 PoruraTioN for the YEARS as a Whole.*

o

—_— 1857, 1588, 1858, 1860, 1881.
Diarrhoza 940 1067 1215 84-3 764
Diysentery 453 50T 572 311 396

It will here be observed that they rise and fall together pretty
regularly, the year of highest mortality for diarrhea—1889—being also
the highest for dysentery, and the year of lowest mortality for one—
1891 —also the lowest for the other.

The atmospheric conditions connected with the above are as

follow :—

Meaxw MoxTHLY METEOROLOGICAL OBSERVATIONS for the YEARS as a Whole.

_— 18387. 15858, lm 1580, 1881,
Barometer 30°016 30°074 300055 29°986 30031
Temperature 701° il i ekt il 704"
Mean range ... 1045 || ieyp? 21-2° 19-9° 207°
{lihsn],ii?e range 3::} | E; ggé?*- ﬁ}“ ggg
Tmnidity T1% iy i
tainfall ... 3679 | o923 | ode0 | 493 | 3742
Bainy days b} 5} i o 8
Cloud 39 24 T 42 41
Wind 111 191 12 191 141

In comparing these meteorological readings with the mortality
statistics for the years as a whole, one thing is particularly well
marked—namely, that the year of highest death-rate hasa higher mean
temperature than any other year, while those showing the lowest
death-rate have the lowest mean temperature. It would also appear
that a low mortality is associated with low barometric pressure, low
mean and absolute range of temperature, high rainfall, and hizh amount
of cloud, as observed in 1887, 1890, and 1891, while the reverse
of these apply to the years of highest mortality, 1888 and 1889. The
same remarks, however, that will be made in connection with typhoid
fever may also be noted here—namely, if a high barometer, hizh mean
and absolute range of temperature, together with low humidity and low
rainfall, contribute towards a high mortality, the rate should be higher
in 1888 than in 1889, and thus opening up the question, whether really
the death-rate in the latter year is not intensified by the conditions
that certainly exist during the year previous. Without meantime

= rrm——

! According to Davidson the mortality in Queensland, 1883-88, from diarrhea,
dysentery, enteritis, and echolera nogtras per 10,000 population is 1143, 11°558, 3-9, and
093 respectively, or a total death-rate of 27°87. This 13 in excess of what I find, not
only for the years 1887.91, but for the longer period of twelve years, 1880-01. In the
former case the mortality from diarrhea is 9966, dysentery 4'64, enteritiz 4°05, and
cholera nostras 0°7T9, or a total rate of 19'04 ; while in the latter the numbers are 10°44,
9°51, 320, and 0°64, or a total death-rate of 23-88 per 10,000 population per annum.
In England the rate for diarrheea and dysentery combined (1886-90) is 6'67, or about
one-half that of (Jueensland, in proportion to population.
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endorsing the opinion that typhoid fever and diarrheea are caused by
or associated with similar atmospherie conditions, the following table
will show the ratio which they bear to themselves and towards one
another, for the various years as a whole :—

Eatio PER CENT, for the YEaps 1857-91 as a Whole.

——

— 1887, ‘ 1588, 1850, ‘ 15040, 1591, | Total.

Typhoid fever | 190 | 201 364 125 12°0 100

Diarrheea ... e | 16°3 l 210 268 204 155 10K

Dysentery ... N I 1 1 S A L1 234 170 150 1040
|

This will show that the mortality from typhoid fever varies much
more from one year to another than either diarrheea or dysentery,
the absolute range per cent. during these five years being 244, 113,
and 5'4 respectively. These figures provide fairly conclusive evidence
that they are probably connected with and influenced by changes in
the weather in a similar ratio, or at least that the above is the relative
order of their susceptibility.

In examining the mean monthly mortality tracing for the whole
eriod of five years, we observe a very sharp and decided rise in
ovember, 1887, a very high and wide maximum curve embracing

the months from October, 1888, to the end of May, 1889, and a
comparatively low maximum curve for the spring and summer months
of 1889 and 1890. In each case the death-rate begins to rise in
the last quarter, and the following will show its relative magnitude
from one year to another.

Meax MonTHLY NuMBeR of DEaATHS—OCTOBER, NOVEMBER, and IDECEMEER.

1837, 1888, 1820, 1500 ‘ 1801,

79 S0 53 al ‘ 49

or, according to population— :
MoRTALITT—OCTOBER, NOVEMBER, and DECEMBER—FEE 100,000 POPULATION PER

ANNUM.
1887, 1588, 1838, 1890, 1201,
266 ars 174 162 145

e

It will here be seen that the rate during the last three years is
almost equally low, and consequently their mean may be taken as
representing a low mortality, and compared in one column with the
other two reprezenting both a high mortality.

MORTALITY—OCTOBER, NOVEMEER, and DECEMEER—FPER 100,000 PorrLaTioN
FER ANNUM.

1887, ‘ 1835, ' Mean, 1859-01.

|
266 ‘ 273 161
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Mean MonTHLY METEOROLOGICAL OBSERVATIONS, SEPTEMBER, OcToBER, and

NOVEMEER.
1367, 1888, Mean, 18580-91.

Barometer S0°031 30009 20019
Temperature T0°8° 497 T35
Mean range ... 23:3° 257 256"
Absolute range 4247 473 450
Humidity 631, L o67f,
Rainfall - 1511 691 1349
Raiu&r days ... T 3 5
Cloud... 35 25 32
Wind ... 12 122 134

It comparison be made between the last two columns, it is fairly
evident that the high mortality of 1888 is associated with high
barometric pressure, mean temperature, and mean and absolute range
of temperature, together with low humidity, rainfall, number of rainy
days, and low amount of cloud, while the low mortality for 1889-91 1s
equally associated with the reverse of these. In these respects they
correspond to the atmospheric condifions observed in connection with
a high and low death-rate from typhoid fever, with this exception,
that the temperature is not relatively so high, in the case of a high
death-rate from diarrheea, as it is from typhoid fever. But if we
compare the atmospheric conditions that obtain during the period of
high mortality from diarrhea in 1888, with those in 1887 when the
death-rate is almost equally hich—indeed, in one month, November,
1s very much higher—we shall find that they do not in any way
correspond. In the one case there is high barometriec pressure and
high temperature, low relative humidity, and rainfall, and low amount
of cloud, and in the other a specially low temperature, high humidity,
high rainfall, and high amount of cloud.

Not only, therefore, is it possible to have a high mortality from
diarrheea associated with a low temperature, but we have here an
instance of the rate in the month of November, 1887, rising far
beyond that of any other month, while the temperature is not only
low, but lower than that for the same month of any other year under
review. DMoreover, the temperature during the previous winter is also
unusually low. It may here be noticed that the month of lowest
temperature for the year is not July, as observed in the other
four years, but June, the temperature for that month being 56'8,
while the mean for the other years combined is 61°0; and that the
temperature in July, though higher than that in June, is still com-
paratively low.

If, again, we examine the mortality curve for the first few months
of each year, we shall find, that as a continuation of the high death-
rate that existed during the last quarter of 1888 it remains high
from January to the end of May, 1889, whereas in other years it is
not only comparatively low, but falls either in January or February.

Meax MoxtHLY NUMEBER oF DEaTHS from JANUARY to Mar.
188G, Mean for Other Years,

it 42
or at the rate of 252 and 139 per 100,000 population per annum respectively,.
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MEeax MoxtELY METEOROLOGICAL OBSERVATIONS from JANUARY to Mav.

1859, AMean of Other Years.
Barometer = ... 30031 L 20971
Temperature ... R 756"
Mean rangs ... S 2 17°1°
Absolute range e 1 34-1°
Humidity Se NS i 4 6977
Rainfall ... - AT96 5801
Rainy days ... .. S A 11
Cloud ... T R o 47

The above table will show very plainly that the period of high
mortality during the first few months of 1889 is connected with high
barometric pressure, high mean temperature, and high mean and
absolute range of temperature, together with low relative humidity,
low rainfall and number of rainy days, and low amount of cloud.
These observations are simply the mean of five months, but the same
applies also when the comparison is made from one month to another,
and it is but fair to suppose that the atmospheric conditions that
favour the development of diarrheea, as observed over an extended
period of time, may also do so over a short period, and may raise or
lower the mortality, if not from day to day, at least from one week
to another, according to the readings of the barometer and dry and
wet bulb thermometers, and to the amount of rainfall and cloud,
and number of rainy days.

Diarrhea and Dysentery combined—Moreton Division (Bris-
bane).—The mean monthly mortality curve for this district for the
five years 1887-1891 begins in January comparatively low, and with
the exception of a slight rise in April falls slowly and steadily to
August, rises somewhat from August to September, and rapidly from
September to Oectober, attaining its maximum for the year in
November, and falls somewhat in December—the rate for that month
being a little above that of the following January. The curve
showing the number of admissions to hospitals follows pretty nearly
the same course, with this exeeption, that there is here a slight
depression in February, and the maximum rate for the year is
observed not in November but in October. This is, however, what
might be expected, as the high admission rate for October, on account
of the probable duration of the illness, naturally coincides not so
much with the mortality of this month as with that of the month
following. It must be remembered, also, that 847 per cent. of the
deaths from diarrheea in this district oceur in children under five
years of age, and that if these go to hospital they do so mainly
as out-patients, and as they do not appear as hospital admissions,
the wonder is that the mortality and admission curves so closely
resemble each other.

In comparing these mean monthly curves with the various
meteorological readings there does not at first sight appear to be much
resemblance between the two. 1t will be noticed, however, that the
period of low mortality for the year corresponds very fairly to the period
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of igh relative humidity, while the two months of highest mortality—
October and November—agree exactly with the two months of lowest
relative humidity. Moreover, both the mean daily and absolute range
of temperature have attained their maximum point in October, while
the mean temperature is rapidly rising. It is true that, for two or
three months previous, the mean and absolute range are both high,
showing that mere range of temperature is in itself not unfavourable,
as long as the mean general temperature remains comparatively low,
but now that the latter rapidly rises, and that the range still continues
high—the temperature being very high some days, and comparatively
low other days, there being also a well-marked difference between
night and day temperature—it iz possible, especially after the low
temperature in winter, that the effeet of these sudden changes
directly upon the nervous system, particularly of children, who are
more susceptible than adults, iz greater even than in the hot months
of summer, and that in consequence the mortality rises during these
months to its maximum for the year.

4 It is well to bear in mind also, that this is the season of the year

- of electrie disturbances and thunderstorms, and it is pretty certain that
the frequent change from positive to negative electricity and vice versd,
and the condition of the atmosphere generally, is more favourable to
the development of certain changes in the food of children than in
the winter months, thus helping indirectly to inerease the mortality

Jrom diarrheea. These changes are, however, likely, perhaps even more
likely, to oecur in December, January, and February, in consequence
of the higher temperature of these months, and as the death-rate then
declines, it would appear as if the atmosphere contributed more
directly than indirectly towards this high maximum in Oectober and
November. 1t is also probable that the weak and ill-fed are those
that succumb in late spring and early summer, and, on the prineciple
of the survival of the fittest, those that remain are comparatively
able to successfully resist the depressing influence of the excessive
heat of summer, and thus reducing the mortality for the latter period
below that of spring.

The following will show the mortality and admission rate to
hospitals according to population, for each month of the year, based on
an average of five years :—

MorTarniTy and Apaission RATE PER 100,000 PoPULATION PER ANNUM.

—_— Jan. | Feh, | Mar. A.pr*ll.‘ May. | June.) July. | Ang. | Sept. | Oct. | Nov. | Dee.
Mortality ... | 204 | 130 | 156 | 196 | 134 | 97 | B84 | 64 | 154 | 572 | 444 | 252
Admissions ...| 60| 39| 61| 61 ] 60 ( 30| 20 80| 30| 80| 61 61

It will be seen from the above, that the number of admissions to
hospitals must necessarily form but a trifling proportion to total
number of cases that are treated either as outdoor patients or in private

ractice, and that therefore the value of any comparison between
Eas:itu] admissions and mortality, as we shall find in the case of
typhoid fever, is considerably reduced.
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The relative proportion of deaths and admissions for each quarter
may here be given :—
RJLTID PER CENT. durmg the l‘DLR QT_ARTFIIS ut‘ the YEAR.

—_— Jan, to Mar. ,-‘L]u'il to Jtme. July to Sept, .' (et, to Dee., | Total.
Binrta.lity il 233 154 TR 461 ‘ 104D
135 1M}

Admizssions 1 286 238 | 3 | 841

This will show that about one-third of the total admissions and
nearly one-half of the total deaths for twelve months take place in
the last quarter of the year. Again, if we take the months of lowest
mortality and admission rate— J une, July, and August—and compare
these with those of October, N m'ernher and December, we shall find that
there are 44 deaths the latter period for ev ery 10 deaths the former,
while the admission rate is 25 to 10 respectively. It would thus
appear that the mortality is relatively greater than the admission
rate in the last quarter, and this 15 what might be expected,
when it is remembered that in the latter ease we are dealing chiefly
with adults, and in the former case with children, who, as we have
geen, are highly suseeptible to the influence of a rising temperature,
dll‘&ﬂtl}r and indirectly, during this period of the year.

The following tables will show the mortali ity and admission rate,
together with the meteorological observations, from one year to
another :—

MoRrTALITY and Apyission Rate per 100,000 Porvrarion for the YEARS as a

Whole.
—— ‘ 1257, I 1588, | 1580, 1580, | 1501.
Mortality... 9266 | 2184 | 2147 | 1908 | 1273
Admissions 554 | 512 | 716 1579 335

According to these figures the general mortality is about equally
high in 1887, 1888, and 18‘3'—’] and lowest in 1891 ; the year of highest
number of admissions being 1889, and of lowest, 1891.

Meax MoxrtHLY METROROLOGICAL OnsERvatioxns for the Yrars as a Whole,

—_ | 1887. 1338, 1859, 1850, 1841,
Barometer e | 307036 J0-135 S0°07T S0e030 30°071
Temperature ... ) [ B GO°6° [T o e
Mean range ... e | 16082 1912 174 175" 176"
Absolute range ... e || 32702 3627 3507 32-57 327
Humidity s [ [:Lil -‘., ria [
Rainfall ... 7150 24960 ‘115 5160 4030
Rainy days SN ) |k 13 14 12
Clond ... 50 | 4'H =55 [ FaE a1

In comparing these with each other it is quite lmpuamble to come
to any eonclusion regarding the probable connection between mortality
statistics and meteﬂr:ﬂnglml readings for the years as a whole. If we
take the year showing both lowest death-rate and lowest number of

F
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admissions, 1891, it cannot be said that in any respeet is the cause well
defined. The temperature, barometrie pressure, rainfall, and humidity all
oceupy a medium position, and though the number of rainy days 1s low,
it iz equally low in 1889 when the mortality is higher. During the first
three years under notice, the mortality, though slightly higher in 1887, is
pretty nearly equal, and yet while for that year the temperature is low—
lower than that of any other year—and the rainfall, relative humidity,
and number of rainy days high, in 1889 the temperature is kigh—
higher than that of any other year—the rainfall and relative humidity
medium, and number of rainy days low. We have here, therefore, two
years of almost equally high death-rate, the temperature being
unusually high in the one ease and equally low the other, showing that
mere temperature in itzelf, whether high or low, does not, at least for
the years as a whole, bear a constant relation to the mortality from
diarrheea.

When the monthly eurve is examined from one year to another
there will be observed a general rise each year in October and Novem-
ber, and an examination of the following figures will show that in
point of mortality this is highest in 18587 and lowest in 1891.

TABLE sHOWING the DeaTH-RATE for OcroBer, NovEMBER, and DECEMBER PER
100,000 PoruLATION PER ANNUM.

sl | 1887, 1888, | 188, 1890. ‘ 1891,
Mortality A i o 485 432 360 324 216
Admissions 2 o 58 72 96 45 28

Meax MonTHLY METEOROLOGICAL OBSERVATIONS—SEPTEMBER, OCTORER, and

MNoVEMEER.

—_— 1857, 1555, 1855, 1644, 1891,
Barometer 20034 0130 20064 S0-003 30-102
Temperature 671° T0-1° Ga-4° o3 G207
Mean range ... 20°0° 20-6° 18:7° 20-9° 196*
Absolate range ... Y 39-8° 37-5° 4107 36°9°
Humidity . 657, 4 667 597 [ikyd
Rainfall . 3338 | 2166 | 5313 | 290 | 9%
Rainy days 23 9 13 8 11
Glmlg e 475 45 Hd 43 49
Wind 12 7 93 81 8

An accurate and faithful interpretation of these tables is not
altogether an easy matter. If the meteorological readings associated
with the low mortality in October, November, and December, 1891,
be compared to those of the three previous years, when the mortality
is higher, it will be observed at least that in the former year
the mean temperature in the shade and absolute range of tempera-
ture are both low. If, on the other hand, we compare these with
those of 1887, the year of hizhest death-rate for these months, we
find the mean temperature lower still, while both the mean daily and
absolute range of temperature are comparatively low, thus showing
very conclusively that mere temperature, ov its absolute range in the
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shade, do mot bear in themselves the same relative connection to
diarrheea as is generally attributed to them. One thing may be here
noted that does not appear in the above ficures—namely, that the
maximum radiation temperature as observed by the black bulb ther-
mometer in the sun’s rays is somewhat greater and the minimum
temperature at night lower during the months September, October,
and November, 1887, than any other year.

Maximua TEMPERATCRE in the Spx's Raya.

—_— 1357, Mean, 1538-01, 18491,
September 143-1° 1390 135-1°
Oectober ... 153-4° 15%:2° 146-5°
November 157°0° 153:5° 151-8°

Miktuuym TEMPERATURE at NIGHT.

—_— | 1857, Mean, 188891, 16491.
September . i 334" il 36°5°
October e g Gk A 39°4° 454
November I 48° B ik

Meax Rapration TEMPERATURE—SEPTEMRER, OoTOBER, and NOVEMBER.

< o B —

- 1887. Mean, 1883-91. 1591,
Mean maximuam ... 1512 14549° 144°5°
Mean minimum ... 39-9° 40-5° 43-6°
Absolute range ... st | 1058°1° 100-9*

There can be very little doubt from these fizures that, although the
relative humidity is high, and, as we shall see, the number of rainy
days is specially great during these months as a whole in 1887,
the diathermancy of the air must on certain days have been
particularly high, so as to allow of greater solar and terrestrial
radiation, and it is possible that the effect of this may be all the
greater during a period when the mean temperature is generally low.
As regards the rainfall and number of raimy daysin 1887, it will be
observed that the former is medium and the latter is very high, the
average number of rainy days per month in September, October,
and November being 23, while the mean for the other four years
iz only 10. It follows, therefore, that the rain must have fallen in
very gentle showers for an hour or two or three hours nearly every
day, and thus afforded a mot over-abundant but almost daily supply
of moisture. While noting in passing that this condition mav be
favourable to the development of germs probably associated with these
infantile disorders, ic is certain at least that evaporation goes on keenly,
the elastic force of vapour in the air is increased, and in consequence
the barometer rises. As the mean temperature is, however, low, the
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rise in absolute and relative humidity soon results in further condensa-
tion of the vapour in the air, and in consequence the barometer falls.
There is necessarily, therefore, in the months of September, October,
and November, 1887, a greater variation in the amount of evaporation,
and more constant and decided fluctuations of the barometer up and
down, than observed during any other year.

During the same mnnth;, 1891, when the mortality is particularly
low, there is the same total amount of rainfall, but there are on an
average only 11 rainy days per month. That is to say, when it does
rain, the fall must be heavier, perhaps even sufficiently so to do what
the gentler showers of 1887 can probably not do—act the part of
scavengers to our streets and drains, and so purify the atmosphere
and our surroundings generally. Mareavcr there is not the same
constant variation in the amount of evaumtmn and fluetnation in the
barometer as during a period when the rain falls for a short time nearly
every day. But although a large number of rainy days is associated
with a high mortality from diarrheea in the spring months of 1887,
it does not follow that the mortality will be low in proportion to the
low number of rainy days, for in 1888 both the rainfall and number
of wet days are unusually low, and yet the death-rate is comparatively
high. 1If, however, we do not have in this instance to bear the effect
of constant variations in evaporation and fluetuations in the barometer
attending a period of many partially rainy days, we have, either as
cause or effect of the nppﬂmtﬂ condition, an unusually lugh tempera-
ture, to contend against.

It will thus be seen ihat the two primary factors in connection
with a high death-rate from diarrheea are rainfall and temperature,
and it seems to me that, of the two, the rainfall under certain eireum-
stances has a closer connection than the other. A few possible reasons
have already been given why the highest mortality occurs in October
and November instead of in the warmer months of December and
January ; and moreover, if the temperature is so intimately conneected
with diarrhcea as is ﬂenemlly believed there could not possibly be a
falling-off in mortality in the latter two months to the same extent as
is observed. If we take the average mortality for the five years 1887.-
1891, we find that in October and November there are for the distriet
of Moreton 40 deaths per mnnth from diarrheea, whereas in December
and January there are only 22, or a little over one-half. We have
seen also that the highest mortality for the last five years occurs
during a season when the temperature is particularly low. I do not
say that a high temperature combined with low humidity and low
rainfall may not favour the development of diarrhea—indeed it is
[ pretty certun that under these conditions it does do so—but at the
same time it is apparent that in the presence of a medium amount of
rainfall and large number of rainy days a high summer temperature is
not required to raise the mortality even to a hich maximum.

One other point, regarding the force and direction of the wind
and number of calmaobserved, may here be noticed in connection with
the mortality at this season from one year to 11mther Bearing in
mind that the death-rate is high in 1887, medium in the remaining
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four years as a whole, and particularly low in 1891, the following
table will show its relation to north and east winds for the month of
November :—

Prororriox of NorTtH and East Winns for the MoxTH of NoOVEMBER.

gy Times Ohserved. il"crecut.. of Whole.

1887 e 14 20
N. 5 1883-91 ° ... . 8 12
15801 4 i
1557 13 18
E. {13%91 14 31
1891 19 S

e e —_—

PrororTION of Carys OpservED, and Forek of WinD for the MoxTH of NOVEMBER.

_—— Times Observed. | DMiles per Hour.

1887 ; 20 , 1

L] L L 4
rpail | (GRS R R S TR 26 | 8
1891 32 | 74

———

It would . appear from these figures that a period of high mor-
tality from diarrhcea in the month of November 1s associated with an
increased frequeney of morth winds, fewer number of calms, and
areater velocity of wind ; and that a low mortality is connected with
conditions of the wind in its direction and force pretty much the
reverse of these.

ReEMARES O DIARRHEA AXD DYSENTERT.

1. That for the whole of Queensland 85 per cent. of the deaths
from diarrheea occur in children under five years of age.

2. That for the whole of Queensland 29 per cent. of the deaths
from dysentery oceur in children under five years of age.

8. That the highest number of admissions to hospitals for
diarrheea, dysentery, and enteritis takes place in the fourth quarter of
the year.

3’4‘ That the highest mortality from diarrhea takes place in the
fourth quarter, and from dysentery in the first quarter of the year.

5. That the period of highest admission rate for dysentery and
highest mortality and admission rate for diarrhea is not coincident
with the period of highest temperature, but rather with the onset of
the warm season during the fourth quarter of the year.

6. That this is probably due to the sudden rise in temperature
following the cold of the previous winter, as well as to its very high
range at this season of the year.

7. That thunderstorms are observed at this time more frequently
than during any other season of the year, and it is highly probable
that the sudden change from negative to positive electricity and vice

versd, attending these, is associated with the high death-rate from
diarrhcea.
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8. That the rising and high temperature, together with the
electrical condition of the atmosphere, probably aet both directly
upon the nervous system and indirectly through the food supply in
raising the mortality and admission rate at this time of the year.

9. That the influence of temperature in its relation to diarrheea
during the fourth quarter of the year is not a constant quantity, and
depends materially upon whether the air be humid or dry.

10. That, for the eastern portion of South and Central Queens-
land, a high admission rate to hospitals and high mortality from
diarrhea during the fourth quarter of the year are associated with a
low temperature, provided it is accompanied by moderate rainfall,
and either high relative humidity, or very large number of rainy days.
If these latter are, however, absent, a low temperature is attended by
low death-rate for that period. The higher the temperature, if the air
be dry, the greater will be the mortality ; the lower the temperature,
if the air be humid, the greater will be the death-rate.

11. That for the western and northern portions of the colony a
high admission rate fo hospitals during the fourth quarter of the year
iz assoeiated with conditions similar to those observed for the eastern
and southern portion, whereas a high morfalify is generally connected
with a high mean temperature, whether attended by high or low rain-
fall and relative humidity.

12. That for the western portion of the colony the type of gastro-
entericdiseases attending a period of low temperature and high humidity
is generally mild ; whereas the type of those coincident with a period
of high temperature, low rainfall, and low humidity is more malignant.

13. That for the whole of Queensland a high mortality and
admission rate during the first quarter of the year, are coincident with
a high barometer, high temperature and high mean daily and absolute
range of temperature, together with low relative humidity, rainfall,
number of wet days, and low amount of eloud.

14. That the mortality and admission rate in the first quarter
will be all the greater, the higher the barometer, mean temperature,
and absolute range of temperature, and the lower the relative
humidity, during the last few months of the preceding year.

15. That, generally, the higher the death-rate in the last quarter
of the year (if dependent upon low temperature and high relative
humidity or large number of rainy days), the lower it will be for the
first few months of the succeeding vear, and vice versd.

16. That, generally, the higher the mortality in the last quarter
of the year (if dependent upon high temperature and low relative
humidity), the greater will be the mortality for the first few months
of the year following.

17. That for the eastern portion of South Queensland (Brisbane)
the highest death-rate for the last five years, during the fourth quarter
of the year, was coincident with a greater frequeney of north and
fewer number of east winds than observed any other year for the
same period.

~ 18. That the influence of the velocity of the wind is doubtful,
although it would appear that a high mortality is generally associated
with low force of the wind.
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GASTRO-INTESTINAL DISEASES (INCLUDING
DIARRH(EA AND DYSENTERY).

Diarrhea and Dysentery combined—Rockhampton Division.—The
mean monthly eurve of mortality for this district for the years 1887-91
begins with a high maximum in January, falls decidedly from January
to February, and slowly from March to ils minimum for the year in
August and September, rises in October and also to its second
maximum in November, and falls somewhat again in December; the
months of highest death-rate being January and November, and of
lowest August and September.

The following tables will give the mortality according to popula-
tion for each month of the year, together with the ratio of deaths from
one quarter to another:—

Mogrtarity PER 100,000 PorurLaTioN PER Axyva (1887-91) for Eack MoXTH
of the YEAR.

Nov. Dee.

Jan. 1 Feb. %‘J[amh.! April. | May. | Junc.l July. , Aug. ‘ Scpt.| Oet.

e ———

444 ‘ 23T| o64 | 180 ‘ 108 | 79 l 108 | 36 ‘ 43 ‘ ES?i a7 | 204

Ratio rER CENT. during the Four QUARTERS of the YEag.

.Iuﬁuary to AMarehn. April to June, July to September. i Oetober to Dec.

——

41°1 ‘ 160 &1 ] 34°5

This will show that for every death that takes place from July to
September there are 5 from January to March, and 4 from
October to December. This higher mortality during the first
quarter as compared to the last quarter of the year is probably due
to a larger proportion of the deaths—possibly from dysentery—
occurring in adults than is observed in connection with the death-rate
from diarrheea and dysentery in the Brisbane district. 'We have seen
that a great number of the deaths that take place in October and
November are of children under five years of age; and as these form
but 52 per cent. of the total deaths for the year in this distriet, as
compared to 84'7 per cent. in Brisbane, the relative mortality for this
period will in consequence be considerably reduced, while that for the
months of January and February will be proportionately inereased.
As an instance, it may be noted here that the rate for January, 1891,
18 particularly high, there being recorded for that month 30 deaths out
of a total of 67 for the whole year; and as only 22'5 per cent. of
these were of children under five years of age, or in other words 15
in all, while 67 per cent. were of those between fifteen and twenty-
five years of age, it must follow that the latter and not the former
contribute chiefly towards this unusually high mortality in 1891,
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The death-rate from one year to another, and the meteorological
observations connected therewith, are as follow : —
MorTALITY PER 100,000 PorvrarioN for the Y EARS as a Whole.

1557,

1585,

1853,

15440,

1581.

168

153

270

170

192

—_— s cE——— —

Meay MoxTHLY METEOROLOGICAL OBsSERVATIONS for the YEARS as a Whole,

Temperature
Mean range ...
Abzolute range
Humuoidity
%%ajnfnél

ainy days
Clond ...
Wind

1887, 1588, 1859, 1500, 15841,
i I il [ 724" e 716
139° 147 15:0° 177 1549
9840 994 29; 34;;“ 34;}"
5% 74 74 1% 67%

3833 3583 2086 6443 4250
10 6 10 13 10

41 38 47 51 48
113 13 12 121 12

It will here be observed that the year of highest mortality,
1889, is associated with a high temperature and low rainfall, and
possibly also with a low mean and absolute range of temperature.
The remaining elements are more or less of a medium character.

In examining the monthly tracing from one year to another we
notice that the curve rises unusually high in October and November,
1587, and January, February, and March, 1889, and specially so in
January, 1891, The following tables will show the relative death-
rate for October, November, and December of each year, together with
the meteorological observations corresponding to the same period :—

MortarLity PER 100,000 PorvraTion rER ANNUM—OCTOBER, NOVEMEER, and

DIECEMBEE.
1857, 1588, 1854, 1500, 1s61.
511 261 | 150 276 204

_—

MgaN MoNTHLY METEOROLOGICAL (BRERVATIONS—SEPTEMEER, OCTOBER, and

NOVEMEBER.

—_— 1557, : 1858, 1558, 1880, 1891,
Temperature 714 738 T2 745" 724
Mean range 16:3* 16-5° 181° 21-5° 29
Absolute range 32:0° 308° 381° 41-2° 3837
Humidity TOY 672/, G7°f 617/, a8
Rainfall ... 1308 5EG 2-794 2703 860
Rainy days 4 4 10 7 G
Cloud 36 30 i | 39 410

In this instance, as was observed for the distriet of Brisban
and for Queensland generally, the high mortality in the months o
October and November, 1887, coincides with a low temperature, while
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at the same time the mean and absolute range of temperature are com-
paratively low and the humidity relatively high. Moreover, the death-
rate is so particularly high, being in the proportion of fully 2 to 1 as
compared to the mean of other years, and the temperature so compara-
tively low, being 71'8 deg. against 73'S deg. for other years, that when
ecombined either with high relative humidity or (as observed for Bris-
bane) a large number of rainy days with moderate rainfall, a low tem-
perature undoubtedly seems to be intimately associated with a high
mortality during the last quarter of the year.

As regards the comparatively high death-rate in January,
February, and March, 1889, and in January, 1891, it will be observed
that in both ecases, on the other hand, the temperature and absolute
range of temperature are unusually high, not only at the time, but for
a month or two previous, while the humidity is also in both instances
relatively low. It may be specially noted that for several months
in the latter part of 1890, and immediately prior to the exceed-
ingly high mortality in Janqur_jr, 1891, the absolute range of tempera-
ture is mceptmnally high and the relative humidity equally low. In
this case ab least there can be no doubt that the great bulk of the
deaths occur in adults, for, as we have seen, only 15 of those for
the whole year are of children under five vears of age, while in this
month alone, 30 deaths are recorded of all ages.

It would seem from these observations that for this districtahi gh
mortality during the lasf quarter of the year coincides with a low
temperature and low absolute range of temperature, combined with
high relative humidity; while a high death-rate during the first quarter
is associated with a high temperature, high absolute range of tempera-
ture, and low relative humidity, and in the latter case is all the higher
if these conditions obtain also for the last two or three months of the
previous year. If that be so, it follows that if the atmospherie condi-
tions in the last quarter of the year are favourable to an excep-
tionally high mortality at that time, as observed in 1887 (low tempera-
- ture and low range and high humidity), the mortality in the first

uarter immediately following will be all the less, as the conditions
that predispose to a high death-rate at that time (high temperature
and low humidity) are not present also in the latter months of the
preceding year. The higher the death-rate, therefore, duriug the last
quarter the less it will be the first quarter, and wvice versd. A low
death-rate during the last quarter may, however, not be followed by a
high mortality the first quarter if the atmospheric conditions are
e-quall:,r favourable to a low rate, We have seen that the highest per-
centage of deaths from diarrheea takes place the last quarter, and
from d}’EEIItEI’}' the first quarter, of the year. We have also seen that
the majority of eases of diarrhwea occur in children under five years of
age, while dysentery, on the other hand, is chiefly prevalent amongst
adults. Tt is highly probable that the gastl o-enteric diseases of adult
life run a more chronic course than those of childhood, and that,
although generally showing a higher mortality the first quarter, they
may have been contracted the last quarter of the preceding year. In
this way we have an explanation of the observation made a,b:wc that
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while a high death-rate the first few months of the year is associated
with certain atmospheric conditions at the time, this rate is all the
higher if those same conditions are present during the last few months
of the previous year. It may therefore fairly be concluded that an
exceptionally low temperature, low range of temperature, and high
relative humidity (or large number of rainy days), in the munths of
October, November, and December, are coincident with a large increase
i the number of eases of diarrheea in children, which run an acute
course, and die during the last quarter of the year; and that the
opposite conditions (high temperature, and high range of temperature,
and low relative humidity) during these same months are associated
with a great inerease in the number of enteric diseases in both children
and adults, which run a more or less sub-acute course and die during
the first quarter of the year following,.

Gastro-Intestinal  Diseases—Coolfown  Division—The mean
monthly mortality and admission curves for this district for the years
1887-91 ghow a high rate the first few months of the year, a decline
during the months of winter, and a slight tendency to rise the last
quarter of the year.

Ratio rER CeExT. during the Four PEr1oDs of the YEAR.

|
_— II Jan. to Mar. | April to .Iune.i July to Sept. | Oct. to Dec.

Admissions ... I 554 | 253 ‘ 156 237
3075 | . 3

Mortality

According to these figures there is a slightly greater difference
between the summer and winter months in the number of admissions
than there is in the death-rate, and it follows if the same proportion
of cases are regularly sent to hospital either that the type of the disease
is more severe in the cold months, and relatively to the number of
admissions the mortality is high, or that those illnesses contracted
during the first quarter are sub-aecute in their character, and so con-
tribute to the death-rate of July, August, and September more than
to that of the early months of the year.

The following will show the mortality and admission rate according
to population, together with the meteorological observations for the
years as a whole:—

Morrarity and Apmssion Rate pEr 100,000 Porviarion for the ¥YEans as
a Whole.

1857, 1888, | 1880, 1850, 1881.

Admissions 248 420 | 57 205 109
Mortality ho2 320 | (il B 250




g

GASTRO-INTESTINAL DISEASES.

Meaxw MoxtarLy MeTeoroLocIcAL OBsErvaTioNs for the Yrans as a Whole.

m—— 1887, 1888, 1880, | 165, 1501.
Temperature i it 706" T il
Mean range i 1337 11-9° 11-2* 10057 s
Absolute range ... 232 24'5° 220° 2-3° 21'5°
Humidity P48 T2/ 3% 687/, Ba
Rainfall ... R 47981 4366 6167 5758
Rainy days 11 10 9 10 11
Clom 42 34 s 47 i1
Wind 113 113 104 11 14}

It will be observed that the year of highest mortality and admis-
sion rate (1859) corresponds to the year of highest temperature, com-
paratively low rainfall and number of rainy days, low amount of eloud
and force of wind, while the vear of lowest death-rate and lowest
number of admissions (1891) coincides with atmospheric conditions
pretty well the opposite of these. It may also be noticed that in the
former case the relative humidity is high, and in the latter case low,
and that this is the reverse of what is usually noted in connection with
a high or low mortality respectively.

The above tables will also show, that while the admission rate is
comparatively high the mortality is relatively low in 1888, and if there
be any constant connection between these it follows that though the
number of illnesses be high they run a mild course, and a large propor-
tion of the patients recover. There does not, however, appear to be
any peculiarity in the meteorological observations to warrant us in
coming to any conclusion regarding the matter.

As regards the high mortality and admission rate for 1889, it will
be found on examining the monthly tracing that they are pretty well
distributed over the year, although both are specially high the first
three months, as will be seen from the following :—

Monrrariry and ApumrssioNn Rate pEr 100,000 PoPULATION PER ANNUM—JANUARY,
FeprvARY, and MarcH.

! 1854, Mean of Other Years.,
Admissions 709 434
Mortality ... 921 416

We here note that the ratio of admissions is almost, and of
death-rate fully, 2 to 1 that of other years. The following are the
meteorological readings coincident with the above :—

Meax MosTHLY METEOROLOGICAL OBSERVATIONS—JANUARY, FEBRUARY, and

ManrcH.
1889, Mean of Other Years,

Temperature 836" 5207
Mean range 12'7° 12:8°
Absolute range d 2507 s
Humidity T3 7oy
Hainfall [ 13284
BRainy days ... 12 - 18
Cloud b b3
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This fairly shows that the period of high mortality and admis-
sion rate in 1889 is associated with a high temperature, low rainfall,
and number of rainy days, and low amount of cloud. It may be
mentioned that neither here, nor when comparing one year with
another as a whole, are the mean and absolute range of temperature
sufficiently decided to connect them with either a high or low mortality.
This is hardly to be wondered at when it is remembered that the
meteorological observations for Cooktown are, with the exeeption of
rainfall and force of wind, more uniform, not only from year to year,
but from one month or season to another, than for any other station
under consideration. This, of course, is due to its geographical
position in the tropics.

Gastro-Intestinal Diseases— Normanton Division.—The mean
monthly curves for gastro-enteric diseases for this division for the years
1888-91 show that the highest number of admissions takes place the
last quarter, and the highest mortality the first quarter of the year.
This 1s well seen in the following table :—

Rario PER CENT. during the Four QUARTERS of the YEAR.

oy | Jan. to Mar. | April to June.| July to Sept. | Oct. to Dec.

Admizsions ... Ll 242 | 274 130 304
Mortality ... 379 193 151 254

showing that the illnesses of the last quarter are probably of a sub-
acute character, and tend to increase the death-rate, not at the time,
but during the early months of the following year.

Mograriry and Apamission Rare per 100,000 PopunaTion during the Y EArs

as & Whaole.
S 1 1888, | 1880, | 1500 1801,
Admissions-... o2 | 1,212 540 264
Mortality 1,248 | 1,128 T80 420

~ 1t will here be observed that the mortality is high for the first
two years, more especially in 1888; that the number of admissions is
ereatest in 1889 ; and that in both cases the rate is much reduced in
1891,

Mean Moxtury Mereororocical OpservAaTIONS for the YEARS as a Whole.

— e ——TE

— | 1888, 1889, 1500, 1891,
Barometer .. .. .. .. ..| 30025 | 20093 | 29985 | 29-989
Temperature ... | BLIP R31° 796 i
Humidity | 6E2f G/, bE/, Ba%/,
Rainfall [ 3106 1311 o795 4581
Bainy days | 4 7 b
Cloud 2 27 35 a0
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This will show that the two years of highest mortality and number
of admissions correspond to years of high barometric pressure and tem-
perature, low rainfall, number of rainy days, and low amount of cloud.
Curiously enough the relative humidity is high also, this being one of the
instances in Queensland where a high relative humidity and high tem-
perature are together associated with an inereased death and admission
rate. As a rule these two atmospheric conditions, in their relation to
sastro-mtestinal diseases, are opposed to each other; that is to say, a
iigh temperature is usually connected with a relatively low humidity.
and vice versi.

In examining the monthly tracing from one year to another, it
will be observed that the death-rate rises very high in March, 1889.

MoRTALITY and ADMISSION BaTE—Jaxvary, FEBRUARY, and MancH—PER 100,000
PoruLaTiON PER ANNUM.

— e ——

e i 1
| 1sse. | Mean of Other

Years.
T AT e e e B T L ! 1,078 | 561
Mortality ... = o 530 1 1,159

It will here be seen that the number of deaths and admissions
in the first quarter of 1889 is about double the average for other
years.

Meaxn MoxtHLY METEOROLOGICAL OBSERVATIONS, DECEMBER, JANUARY, and

FEBRUARTY.
: Mean of Other
—_— 188854, Tt :

Barometer ... e | 298930 20°805
Temperature e i so| B6:8° 837"
Humidity ... L cond| TS o,
Rainfall a-5813 14-639
Rainy days ... 5 = 16

ST LSS SRR S s R R | B4

It will be noted that the increase in number of deaths and
admissions for this period is connected with atmospherie conditions
gimilar to those observed when comparing the death-rate from one
year to another as a whole.

Gastro-Intestinal Diseases— Cloncurry and Hughenden Divi-
sion.—The mean monthly curve of mortality for this division for the
years 1888-91 shows a pretty uniform rate for the first, second, and
fourth quarters of the year, and a low rate for the third, while in
number of admissions the first is very high, and the last unusually
low.
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The following figures will show their ratio per cent. for four
periods of the year:— -

Eario PER CexNT. during the Four QuarTERS of the YEAR.

—_— Joan. to Mareh. | April to June.

July to Sept. Oct. to Dec.

—_————— — e e —— |

Admissions i 262 Eﬂ‘g ‘ 230 169

Mortality... ... .. 291 27 140 290

The total number of deaths and admissions is, however, o very
small for this large but thinly populated district, that these can at
best give but an approximate idea of their relationship to one another.

MorTaniry and Apaission Rate per 100,000 PorvraTtion for the YEaRs
as a Whole.

— 1588, 1554, 1800, 1 1541,
Admissions ... 216 459 45 228
225

Mortality e 450 062 253

This will show that both the mortality and admission rate rise to
their maximum in 1889, that in 1890 the number of admissions is very
low relatively to that of other vears, and to the number of deaths for
that year, and that in 1891, while the admission rate is comparatively
high, the death-rate is lower than that of any other year.

Meax MosTHLY METEOROLOGICAL OpBSERVATIONS for the YEARS as a Whaole,

——

—_ - 1888, 1550, 18540, 1891,
Temperature ... T65° 787° flaE 728
Mean range ... 275° 26-2° a4 4P 24-0°
Absolute range 449° 4867 4607 42-7°
Humidity ... i 4901 i Boef, 54°/,
Rainfall 1861 1-336 2-168 3474
Rainy days .. & 1 G 5
Cloud ... 15 22 20 2-5
Wind . e S et S e B 12 12} 12}

It will here be observed that the year of high mortality and
admission rate corresponds to the year of highest temperature, high
mean daily and absolute range of temperature, low rainfall, and number
of rainy days, and low amount of clond. With the exception of
temperature and its absolute range and rainfall, these are, however,
more extreme the previous vear, and although the rate of admissions
especially, is not so high during that year, it is probable that the
atmospheric conditions of 1888 contribute somewhat to the high
death and admission rate in 1889. It may also be noted that in
1591 there is a low temperature, high rainfall, and high amount of
cloud, and that, although this is the year of lowest mortality, the
admission raie is comparatively high. It would appear that while a
large number of admissions may be coincident with a low temperature,
the cases run a mild course and generally recover.
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Gastro-Tntestinal Diseases— Boulia and Blackall Division.—The
mean monthly mortality and admission curves for the years 1888-91
show a high rate in the former case, for the first quarter, and in the
latter case for the last quarter of the year.

Bario per CexT. for the Fourr QuArRTERS of the YEAR.

— Jan. to March. | April to June. July to Sept. ‘ Oet. to Dee. | Total

i S W —
Admizsions 294 238 | 138 |. 330 100
Mortality 293 19:4 | 216 [ 1497 100

It wonld appear from these figures either that the proportion of
recoveries to number of sicknesses in the last quarter i1s compara-
tively high, thus reducing the death-rate for this period, or, what is
more likely, that the diseases admitted in November and December
are chiefly of a sub-acute character, and of two or three months’
duration, and =o tend to increase the death-rate, not at the time, but
during the first few months of the year following.

MortarLiTy and ApmissioN Rare per 100,000 Porvrarion for the YEARs
as a Whole,

——— 1885, 1854, 15040, I 15801,

| el
Admissions ... ]| B i 708 f12
Mortality L i i o 200 552 300 923

This shows that the highest mortality is recorded in 1589 and
the highest number of admissions in 1890 and 1891, and if the same
proportion of cases that occur in general practice are sent to hospital
from one year to another it follows that the type of the disease is upon
the whole mild, and that the percentage of recoveries is very much
greater the last two years than during the other two. The meteoro-
logieal observations are as follow :—

Meaxw MoxTtHLY METEOROLOGICAL OBESERVATIONS for the YEaAms as a Whale.

m—— 15888, 18=4, 1500, 158491,
Temperatore ... Td-5° 756" 70-8° T0-3"
Mean range ... 31 -2¢ 2057 23-4° LY
Absolute range | b2t b2 43°7° 43°9°
Humidity o i Wil haefe Brea 607,
Rainfall i 1:341 1-151 2:599 2503
Rainy days a3 4 5 ]
Clond 15 25 a3 32
Wind 13 13% 131 13%

=

It is particularly evident here that the high death-rate in 1589 is

associated with a high temperature and high mean daily and absolute
range of temperature, together with low relative humidity, rainfall,
number of rainy days, and low amount of cloud; the force of the wind
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being somewhat doubtful. It will also be noticed that these con-
ditions are present the previous year and it is probable that these
helped to increase the mortality in 1889. Moreover, it should be
observed that in both 1890 and 1891, when the death-rate is low,
the meteorological readings are of quite an opposite character—
namely, low temperature and low range of temperature, hich humidity,
rainfall, number of rainy days, and cloud. It must be remembered,
however, that the admission rate is particularly high both of these
years, and if there is any constant relation between the mortality
and number of hospital admissions, it must follow that, while a low
temperature and the other '!,.tll‘lﬂEl}]lEll(; conditions 1.19.1;13,11:_!.‘.r aceom-
Fanying a low temperature, as observed above, contribute towards a
nigh admission rate, they produece a mild form of the disease, and so do
not bring about a corresponding increase in the mortality. Con-
versely, a high temperature together with its attendant atmospherie
conaitions is connected with a more malignant form of gastro-enteric
diseases, and increases the death-rate to an extent beyond its usual
ratio to the admission rate.

As regards this high mortality in 1889, it will be found on
examining the monthly tracing to oceur chiefly in February and
March, the number of deaths for these two months being on an
average 12 per month, while the mean number for other years is 3:5
or at the rate of 1, 357 and 383 respectively per 100,000 population per
annum. In other words, the death-rate from gastro-enteric diseases in
February and March, 1839 is greater than that of the other three years
combined, The fﬂlluwing meteorological observations are coineident
therewith :—

Meax MontaLy METEOROLOGICAL OBSERVATIONS—DECEMBER, JANUARY, FEBRUARTY.

185850, Mean of Other Years,

Barometer ... w-  20°860 ;
Temperatura ... wu BOR2 831°

Mean range ... AR 24-4°
Absolute range o BES 41°7°
Humidity ki oy 53°/,
Rainfall 520 4-333
Rainy days ... sl ol 8

Cloud ... o e i 41

Wind ... o . 12 15

It will be G'D‘E-ﬂl ved th'tt the period of hich mortality is connected
with a comparatively high barometer, high temperature and mean
daily and absolute range of temperature, low relative humidity, rainfall,
number of rainy days, amount of cloud, and low force of wind. At
the same time, there is no Lmreapundmfr increase in the admission
rate either at the time or during the last months of the previous year,
and it would appear as if the nature of the disease i 18 ‘FE?’ malignant,
and that a large percentage of the patients die. e month of
February, 1890, on the ofther hand, the admission rate is unusually
high, but there is no corresponding increase in the mortality, showing
that the diseases, though prevalent, are mild i their type, and that
the pgreat pmpnrtmn of the patieuts recover. In this latter case
the temperature, mean and absolute range of temperature, and
barometer are ln:m while the humidity, rainfall, number of wet days,
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and amount of cloud are all high; or in other words, exactly the
reverse of what is observed in connection with a period of high
mortality and low admission rate. The type of the disease is in the
one case mild and in the other malignant.

Gastro-Tntestinal Diseases—Roma and T harqomindak Division.—

The mean monthly mortality and admission eurves for gastro-enterie

diseases for this division for the five years 1587-1891 show a com-

aratively high rate during the first quarter and a pretty uniformly
Enw rate for the remainder of the year.

Fario PER CEXT. during Fovr Perions of the YEean.

PR Jan. to Mar. | April to June.| July to Sept. | (ot. to Dee. | Total.

Admissions - 402 i 5

Mortality | 350 | g

|
1 141 20°06 100
3 22°0 159 100

The following will show the relative proportion of admissions and
mortality from one year to another as a whole :—

MEeax Apurm=sion RATE and Mmt’r.-u.w{ ;-:—:in 100,000 Porvrarion for the YEARs
ns a Whole.

- | 1857. ‘ 1588, ‘ 1889, | 190, | 1591,
Admissions | 132 - 156 1583 | 152 1000
MMortality | 127 ‘ 192 400 ‘ 216 213

In both admission and death rate the year 1889 stands highest.
This is more apparent in the latter case, the number of deaths being
about double the average observed in other years. The following
table will give for comparison the mean monthly meteorological
observations for the years as a whole :—

Mean Moxtary Mereoronocioan OpservarionNs for the YEAR2 as a Whole.

—

—_— 1557, 1388, 1280, 1880, 1501,
Temperature .. s - | 06T 6T 47 70°5° G3-1° 3770
Mean range ... Lo [ i 2872 24-1° 22-4° 248"
Absolute range | 4600 514° 4947 442 446"
Humidity S ieu | R i bR 6% 1 GeT 63%/,
Hainfall ... i e | 27244 1031 1-814 37503 3717
Rainy days B 5 b (5} )
Cloud ... A R 24 40 39 38

|

Tt will be observed that the year of highest mortality coincides
with a year of high temperature and high absolute range of
temperature, low humidity, and low rainfall. Tt is true that with
the exception of temperature these are more pronounced the preceding
year of 1888, and here again giving further evidence in support of the
statement made elsewhere, that diarrheea, like typhoid fever, may be
influenced by the condition of the weather that obtains for several
months previous to and during the period of high mortality. This

(c}
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period of high death and admission rate begins in Decemher 1888,
rises to its maximum in February, and continues more or less ]ugh
during the greater part of 1889,

The rel ative magnitude of the mortality for this period as com-
pared to that of other vears may be seen from the following table :—

MonTarity and Amansston Rate rEr 100,000 PorrraTion PER AXNUM during
the Months of DEcEMBER, Jaxvary, and FEEBRUARY.

n Mean of Other
o ABER Years,
Admizsions 285 157
Death rate i 485 257
|

showing that in both admission and death rate the proportion for the
summer months of 1889 as compared to that of other years is nearly
2tol.

Mea¥ MoxTHLY METEOROLOGICAL OBSERVATIONS—DECEMEBER, JANUARY, and
FEBRUARY.

1885-89, Aean of Other Years.

Temperature ... i o BBS° T3

Mean range v AR L i
Absolute range ... ... B 5'4°
Homidity... S i 637,
Rainfall ... s [rrdTiey 4421
Eainy days 3 T

Clond e R d-1

Wind e B 15

According to these figures, an unusually high death and admission
rate is coincident with a high temperature and high mean daily and
absolute range of temperature, together with low relative humidity,
rainfall, number of rainy days, and cioud, and low force of wind. As
regards the force of the wind, it should be noted that it is lower in the
summer months of 1888, the mortality being at the same time alzo
lﬂwer, g0 that it 13 doubtful to what extent the mere velocit:,r of the
wind is associated with mortality. It may be observed, however, that
from the beginning of N ovember, 1888, to the end of M:ﬂ.j', 1889, the
prevailing wind is eonstantly from the e*mst whereas in other years it
18 either north or north-east. If there is, therefore, any relation
hetween the two, it would appear as if for this large western district of
South anennhud the influence of the winds in their direction is
exactly opposed to what is observed for the eastern portion of the
colony, where east winds are favourable and north winds unfavourable
towards a low mortality from diarrheea.

Glastro-Intestinal Diseases— Darling Downs.—The mean monthly
curve of admission rate to hospitals for this distriet for the years
1887-91 for all acute snd sub-acute gastro-intestinal diseases shows
a high maximum in November, a somewhat lower rate for the first

uarter, and a low rate during the remaining months of the year. It
may be noted, however, that the mortality is low in November and
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high in December, and also comparatively high during the first few
months of the year. The following will give their ratio per cent,
for four periods of the year:—

Raro pER CeExNT. during the Fouvr QuarTers of the YEAR.

I

| |
- | Jon. to May, | April to June. | Jaly to Sept, | Oet, to Dee. Tatal.
| 1 |

I
Admissions 317 | 13:4 184 315 100
Deaths. ... 5 I! 2000 178 250 1006

This will show that the number of deaths is relatively much
ater 1 the first quarter than in the last quarter of the
year, while the admission rate is about equal in both cases. It is
probable that this difference is due either to a large proportion of the
cases that are admitted during the latter part of the year being of a
sub-acute nature, and thus adding to the mortalilty in the beginning
of the year following ; or that the type of the disease is more virulent
the latter period, and a greater proportion of them die than in the
months of November and December.
The following table will show the relative admission and death
rate from year to year as a whole:—

Meax MorTanity and Apaizzion Rate rer 100,000 PoprratioN for the YEars
as a Whole.

— | 1887, 1854, ‘ 1859, | 1890, 1891,
Admission rate ... el aag 952 904 104 166G
164 T 105

Mortality | =i 109

[
|

— e e = o — —_—

and for comparison the mean monthly meteorological readings are
here added :—

Meaxw MonTHLY METEOROLOGICAL OpBsERVATIONS for the YEARS az n Whole.

== Ii 1887. | 1888 1830. 1590, 1891.
X | S : i | e

Temperature ... wol| B1BE | 6287 6G34° | 62:8 | 62:0°
Meanrange. ... 0 .. .. | 1980 | AHE A I ey B t 27>
Absolute range Sacli e (T el | 44°9° | 42F 4157
Humidity e 25 S (Wt | TO% T3 T4 | T4
Rainfall ... 4005 1723 3052 3743 | 3329
Rainy days bis e 6 10 12 | 10
Cloud ... 32 ah 45 | 4'H
o e [ | 104 12 12 131

It will be observed that the year of highest mortality and highest
admission rate—1889—corresponds to a year of high temperature, high
mean and absolute range of temperature, low relative humidity, and low
rainfall. With the exception of temperature, these, however, are more
decided the year previous, showing possibly, as has already been
observed in connection with diarrheea, and as will be noted more
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especially for typhoid fever, that the meteorological conditions preva-
lent in 1888 may have for many months prior to the period of high
mortalify in 1889 contributed towards the specially high rate of the
latter year as a whole.

It may also be noted here that the year of lowest mortality,
1887, is asmciated with a low temperature and low mean and absolute
range of temperature, high relative humidity, and high rainfall. Af
the same time the number of admissions for that year is comparatively
high, and if any reliance can be placed on the relation between the
hospital admission rate and the total mortality (including, of course,
the deaths that take place outside the hospital), it must follow that,
though prevalent in 1887, the type of the disease is mild, and a large
percentage nf the cases recover, and in consequence the mortality for
that year is low. It would therefore seem that a high tempera-
ture and its usual atmospheric attendants not only cause a large
inerease in the number of cases of diarrhea, but the nature of the
disease is very severe and the death-rate is unuspally high, while a
low temperature and high rainfall may cause an increase in the
admission rate, but the diseasze is of a mild type, and the cases usually
recover.

In examining the monthly curve it will be found that for the
period above noted the high admission rate begins in November, and
the high death-rate in December, 1888, and that both continue unusually
high during the greater part of 1889. The following table will give the
relative magnitude of the admission and death rate for the months
of December, January, and February, as compared to the mean of
other years :—

Mgeax Mortavity and AnamissioNn Tare rEr 100,000 I‘OPT."I,.-WIGN PER ANNUM
during the MoxTHs of DECEMBER, JANUARY, and FEBRUARTY.

1888-89, Mean of Other Years
Admissions ... B84 209
Mortality ... 1] 109

These fizures show that in point of mortality it is almost double, and
m admission rate almost three times that of the mean of other years.
The meteorological observations associated therewith may here be
given for ecomparison.

MEeaxy MoxtHLY METEOROLOGICA ll _OBsERVATIONS—DECEMBER, JANUARY, and
FEBRUARY.

185380, Mean of Other Years.
Temperature ... R o 7210
Mean range ... e 2BPET 18-2°
Abzolute range... e 495" 87:1°
Humidity AT Ta
Rainfall ... e 27736 6127
Rainy dayas ... g 14
Cloud ... e g G
Wind .. e ] 13

There is here a very distinet connection between a high mortality
during the summer months, and high temperature, high mean and
absolute range of temperature, low ]mmu;hty, rainfall, and number of
rainy days, and low amount of cloud.
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Typhoid Fever— Queensland as a Whole—The mean monthly
mortality curve of typhoid fever, for the quinquennial period 1557-91,
for the whole of Queensland shows a high maximum in January,
February, and Mareh, a rapid fall from March to April, a gradual
decline from April to its minimum for the year in August, a low
rate for September and October, followed by a sharp rise fo
December. This corresponds very closely to the curve of mean
temperature, rainfall, number of wet days, and amount of cloud,
especially the three last named.

The following will show the death-rate according to population
for each month, and the ratio per cent. for four periods of the year :—

Meax MorTALITY PER 100,000 Porvration rER ANsvM for EacH MoxTH
of the YEAR.

June. | July. | Ang. i Sept.  Oct. | Nov. Dee.

Jaun. Feb. | March.‘ Apri1.| May.
720 | 732 | 696 i42-u ;_44-'4]_‘ ; ;_ﬂ ;5'[5 216G I‘.ﬂ‘ﬁ é33'~1 | 540
R.-‘;_TIQ_PER EF"-T_ fu:tl:e_ _ft"m:u QII.-;II‘.;-:I-L; of the YEAR. E N
January to J.Iam_li. _;'Lpril to June. July to Scpt_emher. ;Ucmher to I!cncr::hc_r.i_ Total.
413 B 239 12'9 I 219 100

It will be observed that the months of highest mortality are
January, February, and March, and of lowest death-rate August,
September, and October, and that for every 10 deaths that take
place the latter period there are 44 the former. If, however, the
year be divided into the ordinary quarters as above tabulated, it
will be found that there are 32 deaths recorded the first quarter
for every 10 the third quarter of the year.

The death-rate for the years as a whole according to population
is as follows:—

MorTALITY per 100,000 PorvratioN for the YEARS as a Whole.!

1887, | 1883, | 1859, | 1590, | 1591,

164 72 || 971 | 260
|

4076

— -~

e —— S

v According to these fizures the average annual death-rate from typhoid fever for
the last five years per 100,000 population is 43°6. For the twelve years 1880-91 it is
6(4°2, the great increase here noted being due chiefly to an exceedingly high rate for the
year 1888 In England the death-rate (1886-90) is 179, showing that for every 10
deaths in England there are 24 in (Jueensland in proportion to the population.
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These figures show very plainly that the year of highest mortality
is 1889, and that for the last two years the death-rate is particularly
low. If the total number of deaths from typhoid fever in Queens-
land for the last five years be taken into consideration,it will be
found that 354 per cent. of these ocenr in 1589, only ].2'5 per cent.
in 1890, and 12 per cent. in 1891, or in the proportion of about 3 in
1889 to 1 during the last two years.

For convenience the meteorological readings for the years ds a
whole, in connection with the above, may here be reinserted :—

Meaxy MoxtaHLY METEOROLOGICAL OpSERVATIONS for the YEARS as a Whole.

- 1587, | 1533, 1554, 18450, 1501,
Barometer s e | 80016 A0-074 30°055 29-086 a0r031
Temperature ... vondll ATDELS T 7357 T Tor4®
Mean range ... B o e i a0 218 199" o207
Absolute range ... o | BB 43-7° 42:0° 25°1° 378"
Humidity o R B '[:L;’ 637 G773 637,
hmnh]] ST 2222 2369 4333 3742
Rain r.h:,’:, 9 5 7 9 8
E'-lm:g 30 29 &7 4-2 41
Wind ... e | 11k 125 12 123 14}

In comparirg the years of high or low mortality with the corres-
ponding meteorological observations as represented in this table,
there does not appear to be much difference in these from one
vear to another, certainly not sufficient to account for the great
difference in death-rate above noted during the last three years.
It is true that if we compare the atmospheric conditions of 1889
with those of 1887, 1890, and 1891, we shall find in the former
case that the barometrie pressure, temperature, and absolute range
of temperature are high, while the rainfall and amount of cloud
are equally low ; but if on the other hand the observations of 1889 be
compared to those of 1888, it will be found that with the exception of
mean temperature, they are even more pronounced in favour of a higher
mortality the latter year. We shall see, however, later on that
this offers no exeeption to but rather bears testimony in support of
the ordinary rule that typhoid fever is intimately associated with high
temperature, low humidity, and low rainfall, and that if these con-
ditions in 1888 do not inecrease the death-rate for the time being
it would appear as if they very materially contribute towards the
exceptionally high mortality of the succeeding summer.,

In examining the monthly tracings we find that this high mortality
curve begins in November, 1588, and continues to rise steadily until
March, 1859, when it attains its maximum, then suddenly falls from
March to April, but still eontinues comparatively high till the end of
July, the death-rate for that month being gr eater—with the exception
of January and February, 1587 —than the maximum of any other year
even during the summer months. There are thus nine months of a
contin uuu:-ﬂ_‘-,f high mortality ; a fair idea of which will be formed when
cowpared with that of other years for the same period.
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MonTALITY FER 100,000 POPULATION PER ANNUM.

— | March. Jan., Feb,, and Marel, I Nov. to July.
1559 | 1650 | 1325 | 030
Mean of other years e | 45 | o4 ' 300

It will here be observed that for the month of Mareh, 1889, the
mortality iz nearly four times the average of other years, or in other
words almost equal to the total number of deaths that oceur in the
month of March for the other four years combined. If the mean
mortality be taken for January, February, and March, or for the
nine months from November, 1858, to July, 1889, the death-rate is
nearly three, times the average of other years during the same
periods.

We have already seen what the atmospheric conditions for the
vear 1888 as a whole are, but in order to follow elosely this long
period of high death-rate it may be well to give the meteorological
observations for a month or two previous to its eommencement, and
compare these with the mean of other years.

Meax MoNtHLY METEOROLOGICAL ORSERVATIONS—SEPTEMBER, DCTOBER, and
NOVEMEER.

1888, Mean of Other Years,
Barometer ... cox 200 0030
Temperature ... cae T 731"
Mean range ... P 2350
Absolute range R it 42-9°
Humidity ... e D2 58
Rainfall t ci i) 71 1764
Rainy days ... S i i
Clond ... S o pahT )
Wind .. e e 19% 13

This shows, more distinetly even than the observations for 1588 as
a whole, that preparatory to the rise in mortality, the barometric
pressure, mean temperature, and its mean and absolute range are high,
while the relative humidity, rainfall, number of wet days, and amount
of cloud are particularly and equally low.

The following are the meteorological observations for the months
of December, 1888, and January and February, 1889, and which cor-
respond to the maximum death-rate during the first three months of
the latter year, and for comparison those showing the mean of other
years.

Meaw MoxtHLY METEOROLOGICAL OBSERVATIONS—DECEMBER, JAKUARY, and

FEBRUARY.
138880, Mean of Other Years.

Barometer ... . 29:065 20851
Temperatura ... e 83737 il

MMean range ... e DT 17-4°
Absolute range ... B 338
Humidity ... S| 6T
Rainfall v 27300 78

Rainy days ... IOE | 13

Cloud Sl 51

Wind T e e L 125
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The difference in meteorological readings is here particularly well
marked, the barometer, temperature, and its mean and absolute
range being on the one hand very high, and on the other comparatively
low, while the relative humidity, rainfall, number of rainy days, and
amount of cloud are in the one case especially low, and in the other
equally high. We shall also find, if a similar comparison be made for
the next three months, that the continued high mortality in April,
May, and June is associated with atmospheric conditions, if not as
decided as, at least pretty similar to these.

Meax MoxTELY METEOROLOGICAL OBRSERVATIONS—MARCH, APRIL, and May.

15858, Mean of Other Years.

Barometer ik e e 30007 B0°040
Temperature ... e THA° 71:6°

Mean range ... P e 1728
Absolute range s 3267
Humidity e OGS T4
Rainfall ... S 5207 4729
Rainy days ... el 11

Cloud ... P B 45

In the above table the year 1888 iz left out in forming a mean
for other years, as it has been already suggested that it either directly
or indirectly tends to increase the death-rate for 1889, and probably
for this reason might rather have been included with that year to
form a mean for the two.

That this suggestion is absolutely correct I think there can be little
doubt. 'We have seen that the atmospheric conditions for the latter
months of 1888 are intimately connected with the high mortality of
the snmmer following ; and as these conditions obtain for some time
prior even to this, it seems highly probable that during the greater por-
tion of that year they are equally associated with the death-rate of the
following year. If the various meteorological curves for the two years
previous to the summer of 1859 be earefully examined, it will be found
that the barometer, temperature, and mean and absolute range of
temperature have a gradual tendeney upwards—that is to say, these
are hicher in the winter months of 1888 than 1887, and in the summer
months of 1889 than 1588—while the relative humidity, rainfall, number
of wet days, and amount cf cloud have an equal and decided tendency
downwards. One cannot, indeed, help eoming to the conelusion that
for a period of many months beforehand the weather is preparing the
way, the atmospheric conditions becoming more and more favourable
for the development of those germs that are known to be the cause of
typhoid fever, and that when these conditions culminate in a very high
temperature, in the absence of the normal fall of rain during the
summer months of 1889, the mortality rises to an extent beyond that
observed for any other period under review.
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CHART (FOR QUEENSLAND AS A WHOLE),

showing that for a period of two years prior to the epidemic of typhoid fever in the
summer months of 1333-3% the barometer, mean temperature, and mean and absolute
range of temperaturs have s gradual tendency upwards, while the relative humidity
has an equal and decided tendency downwards.
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phoid  Fever—Moreton, Division (Brisbane).—The mean
monthly curve of admission rate to hospitals in this district——Bris-
bane General Hospital and Ipswich Hospital—for the quinquennial
period 1887-91 for typhoid fever shows a high maximum in January,
February, and March, falls steadily from March to July, remains
equally low August and September, and rises rapidly from September
to December, the rate for tEu latter month being about equal to that of
the following month of January.
The following tables will show the relation which the admission
rate to hospitals bears to the total mortality according to population
from one month to another, and for four periods of the year:—

MorTALITY and ApMissioNn Rare per 100,000 PoprraTioN PER ANNUM for EAcH
MoxTtH of the YEAR.

; ) - I l
—_— Jan. | Feh. | Mar. .-'5111.'1'1.! AMay. -Tunn.idulzr. Aug. gﬁtimt._ Oct. | Nov. | Dec.
| | | | |
Mortality... .| 954 1118| 957| 58| 420| 425| seel 2e3| 25| 215 sx4| 82
Admissions BLHJ'5| G50 | 6LH'E| 2403 slssi 376 | 156°2 132'-i| 1:'-13'$| 3367 -quE‘rl-‘ G123
| | | |

TasLe showing PrororTiox of Toran DeatHs to Toran NuMeer of ApaissioNs.!

—— Jan. | Feh, 1 Mar. Alnr“ll.! May. | .Iune.l July.| Aug. | Sept. | Oct. _rl'q'-u'i',] Dee,
Deaths ol 200 100 O} 10| 20| I 20| 10| TO| 10| IO] 10
Admissions ... fish a5 (i) 03 | o 7 4 o4 h4 | 150 B T0

| |
Bamio rEr CEXT. for Fouvr Pertons of the YEAR.
——— r Jan. to March, | April to June, July to Sept. Oct. to Dee, Total.
Deaths 439 | 209 11°8 | 234 100
Admissions 356 | 25T a1 256 100

From these figures, as well as from an examination of the two
eurves, it will be found that there is a well-marked resemblance
between the total number of admissions to hospital and the total
mortality for the entire district all the year round. It may be observed,
however, (1) that the month of highest mortality is February, while
the number of admissions is equally high in February and March;
2) that the month of lowest death-rate is August, the admission rate
being low in July, August, and September; and (3) that while the
mortality remains low in October the admission rate takes a very
decided rise during this month.

When the year is divided into the usual four periods 1t will be
found that 43-9 per cent. of the total deaths for twelve months take
place during the first, and only 11'8 per cent. during the third quarter
of the year—that is to say, for every 10 deaths that occur the latter
period there are newrly 40 the former. The admissions also form
886 and 91 per cent. respectively, or in other words for every 10
admissions in the months of July, August, and September there
are a little over 40 from January to March. In comparing the

! Scc Footnote, p. 97.
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mortality with the admission rate for the same periods it will be
noticed that for every 63 admissions to hospital in the first quarter
there are 10 deaths recorded by Registrar-General as occurring
in_ the entire distriet, whereas the proportion is 51 to 10 in the
third quarter or colder months of the year. This would appear to
show, if the same proportion of the cases that oceur in general practice are
veqularly sent to hospifal, that the percentage of recoveries is greater
in summer than in winter, but in referring to hospital statistics alone
we shall find that this is not the case, and that on an average of five
vears the percentage of deaths is greater in the warm months of
the year, as will be seen from the following figures:—

PERCENTAGE of DEATHS from TyrHoID FEVER and Frericvra (1887-91) cceurring in
Hoseiran for Foun Periops of the YEAR.

January to March. April to June.

July o September, ‘ Oetober to December,

71 G2 . a0 5

It follows, therefore, that not only an absolutely but relatively
greater proportion of cases arve sent to hospital in the summer months,
and that when they oceur in winter, medical men retain a larger
number under their own charge in private practice.

The foilowing tables will show the difference in both mortality
and admissions from year to year, together with the meteorological
observations for purposzes of comparison :—

Rate reER 100,000 PorvrnatioN for the YEars as a Whole.

I
— | 1887, 1583. 1553, | 1590, 1891,

b 4L N R frde, e :
Admissions a3 354 272 | Tob | a12 204
Mortality =t il e (i | 3 03 a6 31

— s —_

MEeax Moxtany MerroRoLoGICAL OpapnvaTioNs for the YEARS as a Whole,

—— 1587, 1558, 1856, 18590, 1501,
Barometer e | 307036 30128 0077 0039 30071
Temperature ... e[ L G816 GO-G° a7 G8-4°
Mean range o B | 159 1747 178" 17 6°
Absolute range ... P W e 3637 3500 +25° ST
Humidity g ol e s GG/, 6%/, 72, 69/,
Rainfall ... 7150 20060 4-115 A 160 4030
Rainy days - 13 12 14 12
Clond ... i L 50 &b &b BT 51

|

According to these statistics and observations, the year 1889 shows
not only the greatest mortality but greatest number of admissions.
From a meteorological point of view there is, with the exception of a
high temperature, nothing to account in any way for the high rate of
that year, for although the barometer and absolute range of tempera-
ture are fairly high they are higher still in 1888, while at the same
time the humidity and rainfall during the latter year are particularly
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low. All these point to a high mortality, and when the mean monthly
eurves from one year to another are examined, it will at least be
suspected that if these conditions do not directly affect the death-rate
in the winter months of 1888 —possibly because it is winter—they
mdireetly contribute towards that of the following year, 1889.

We shall find here that in connection with this period of high
admission and death-rate both begin to rise in November, 1885; mld n
the case of the former the curve continues to rise to a hlgh maximum in
January, remains equally high till the end of April, and falls rapidly in
May. The mortality curve, on the other hand, falls somewhat in the
month of January, and remains at a high maximum only for the two
months February and March. A fair idea of the magnitude especially
of the admission eurve will be formed by eomparing it to those of other
vears. During the months of January, February, March, and April,
1889, the average number of monthly admissions fo huspifa]s is 116,
while that of other years is only 44, or, according to population, at
the rate of 1,176 and 444 respectively per 100,000 per annum, the
average number of admissions the former period being thus nearly
three times greater than in the latter. At the same time the average
monthly number of deaths is 15, while that of other years is 7, or at
the rate of 156 and 74 1napcctnelv per 100,000 population per annum,
there being thus for the first four months of 1889 tully dowble the
average number of deaths in other years for the sayme period :—

| Januarv-April, | Jannary-April,

: 1854, | Other Years.
Monthly number of admissions ... 116 44
Monthly number of deaths ! B 15 7

-

Moreover, if the number of deaths be compared to the number of
admissions, it will be found in the former case that there are 10
deaths for every 77 admissions, and that for other years the proportion
is 10 to 60 respectively. This ‘would appear to prove that a summer
of high admission rate gives a lower percentage of deaths than
one in which the disease is less prevalent, just as it at firse
sight appeared that the proportion of recoveries in summer is
greater than in winter, and thus apparently showing that the
period of highest rate generally, whether it be summer or winter,
is the one attended by lowest mortality. We have found, how-
ever, in the latter instance that such is not the case—the percentage
of deaths in summer being somewhat greater than in winter—
and in referring to hna:pltll statisties again, we shall find the same
applies in comparing a summer of high admission rate with one of low
admission rate. ,e"'N{ an instance it may be mentioned that during the first
quarter of 1889, when typhoid fever is very prevalent, the pert.ent 1oe
of deaths in hml:nt-ll from enteric fever (including febricula) is 67,

! This is not hospital mortality alone, but includes also those deaths that oceur in
private practice as recorded by the Registrar-General for the entire district,
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whereas in 1890 and 1891, for the same period, when the admis-
sion rate is low, it is only 3:6. It should be mentioned here that
in the first quarter of 1887, when typhoid fever is not nearly so
prevalent as in 1889, the hospital mortality is 13°3 per eent. It must
be remembered, however, that the treatment by cold baths was not
then applied to the same extent as at the present time, and if the
death-rate is reduced by this means, we have here abundant testimony
in favour of its extended use.?

In conneetion with thiz season of high mortality, the following
are the meteorological observations for the first four months of 1889,
and for comparison those also giving the mean of other years:—

Meay MoxtHLY METEOROLOGICAL OBSERVATIONS—JANUARY, FEBRUARY, MARCH,
and APRIL,

1854, Mean of Other Years.

Barometer e 007D S 307015
Temperature ... S e s, R o 756"

Mean range ... e b 14'8°
Ahzolute range... .. 320 29-1°
Humidity 2 .. 66 ?4%

Rainfall ... R (1 U9
Rainy days e B 21

Cload ... AR o B

Wind ... - 9 11

This will show very fairly that during the months of high
admission rate the barometric pressure and temperature, together
with the mean daily and absolute range of temperature, are high,
while the relative humidity, rainfall, number of rainy days, and
amount of cloud are low. In looking carefully at the various
meteorological curves, it will also be observed that for many
months beforehand, perhaps even from the middle of 1887, the
barometer and temperature have been gradually rising higher and
higher—that is to say, the temperature in the winter months, 1888,
is greater than that of 1887, and in the summer months, 1889,
ereater than that of 1888, and so also with the barometer—and the
relative humidity and rainfall steadily falling, thus gradually tending in
every respect, and to an extreme degree, towards that condition of the
atmosphere that is associated with a high admission-rate from typhoid
fever, and that in the absence of the usual fall of rain in summer, and
under an exceptionally high temperature this rate rises to an extent at
least three times greater than that observed during any other period
for the last five years. (See p. 92.)

! In eonnection with this it may be mentioned that while the hospital mortalit
in the third quarter of the year is usually very low, there being no deaths record
in 1887, 1890, and 1591—the admission rate being., however, also low, and the percentage
of deaths for five years being on an average only S—there were in 1889 out of 76 cases
during these months 6 deaths, or at the rate of T'9 per cent. If there is any connection
between this increased mortality for that year during the winter and cold baths, it
would follow that while highly beneficial in summer they arve not attended by the same
happy results when earried out in the cold months of the year. This is a matter to be
determined only by those immediately in attendance upon the cases, and regarding which
it would be well to receive more direct evidence than is possible from mere statistics.

In a ecarvefully prepared paper by Dre. Hare (* Australasian Medical Gazette,”
July, 1880), read before the Cueensland Medical Society, he pointed out that the
hospital mortality of typhoid fever in Brisbane was reduced from an average of 14'8
per cent. in 1332-86 to 86 in 1587-84, evidently by means of cold bathing. He does
not, however, enter into the question of seasonal death-rate,
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With the exception of one month—August—the admission rate
continues unusunally high during the whole of 1889, indeed, shows an
indication of rising higher than ever the following summer, and
only falls in January, 1890, in sympathy with a corresponding fall in
temperature, and abundance of rainfall, during the early months of
the year.

The following table gives the ratio of north, north-east, and
east winds during the first four months of 1889, and that also of
other years.

TAsLE showing the PrEvaLexce of North, Norta-EasT, and Fast Wixns,

i 1585, UEAX—OTHER TEARS.
Timez Per cent. of Times Per cent. of

Ohsarved, Whaole, Ohzerved, Whole,
January S 21 31 0 0

N February 15 25 4 5}

* ) March ... 3 4 2 3
April ... i | 3 1 1
ilaﬂuury sl H | 1&; 14 14
T Tebruary 2 5 12
oS peer R R S e 1 5 7
April ... [ 0 1 2
I-Tmnmrj.r T I 20 25 3.
g, J February oot e e 27 18 28
% March ... == 1 [ | bl | 17 25
April ... | M - iR 20 | 10 5
N.—Mean for Jannary-April  ...| 10 | 16 3 | 5
N.E.—Mean for January-April ... | 11 | 13 i | 10
E.—Mean for January-April ... | 15 ! 23 il 26

It will here be seen that the north winds are, on an
average, much more frequently observed in 1889 than in other
years in the proportion of fully 3 to 1, and that north-east winds
also are somewhat more prevalent, while the east winds are less
common ; thus showing, if there is any connection between these and
the mortality from typhoid, that the north wind is favourable and
the east wind unfavourable towards its development.

Typhoid Fever— Rockhampton Division.—The mean monthly
mortality curve of typhoid fever for the years 1857-91 for this district
shows a gradual ineline from January to its maximum for the year in
March, fellowed by a continuous tall to its minimum for the year in
August, and then a rise from Augunst to December, the rate for the
latter month being fully higher than that of the following January.

Morrarntry PER 100,000 POPULATION PER ANNUIL

| | | I
Jan, | Feb. | Mar. ;'L]u'il,| May. | June. 'J.“F'i Ang. .‘:.‘npt_| Oct. | Xov. Do,

3 | 43 13I ?i24i24 ST

—

G3 | 90 108 | 85

If we take the months of December, January, February, and
March, and those of June, July, August, and September, and compare
the mortality of one period with that of the other, we shall find that
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there are at the rate of 10 deaths during the latter for every 38
the former; or, if we take only January, February, and March,
together with July, August, and September, the difference is greater
still, the proportion being 10 to 60 respectively.

The following table for comparison gives the admission rate to
hospitals for typhoid (including malarial fever) :—

Apymizsion BaTe per 100,000 PoPULATION PER ANNUAL

[ ]
Jan. Feb. | Mar. | April. II May, | June. Juljr.! Ang.

|
| Sept. | Oet. Hﬂ?,: Dee.

816 i 720

751}‘430’250]21&‘1&1 280 3ﬁu| 576

|
|

o76 240

This will show that there are 10 deaths recorded by the Registrar-
Greneral for every 76 admissions in December, January, February,
and March, and 10 deaths for 128 admissions during the corresponding
winter and spring months.

Eate prERr 100,000 PorvratioN for the YEARS as a Whole.

———— I 18587, 1858, | 185849, 1890, 1841,
Admissions .. .. ' ..| 6o 372 (12 2064 306
Deaths i dallbeay 20 105 27 30

AMEeaxw MoNTHLY METEOROLOGICAL OpseErvarTionNs for the YEARS as a Whaole.

_— r, 1857, 1858, 1824, 18840, 1501,
Barometer . fo oy 30097 30080 30°025 30074
Temperature ... i e 18 24° 721° 716°
Mean range ... 13-9° 147 154" 177 18-9°
Absolute range .. o | 2B 20-4° 20°0° 340 34:1°
Humidity e [ | T4/, 745 i bl BT
Rainfall ... ' ... B 3883 2080 6443 4250
Rﬂing days el A0 i3 10 13 10
Clou 41 3'8 47 51 4'8

It will be seen from these figures, not only that the highest
mortality oceurs in 1889, but that it is three times that of an
other year, or nearly equal to the total mortality of the other four
vears combined. From a meteorological point of view this corresponds
to a high temperature and low rainfall, although, taken for the year as
a whole, it cannot be said that there is any connection with the
remaining elements of the weather.

When the curve showing this higch death-rate is examined
montbly, it will be found to begin in December, 1888, to rise steadily
to its maximum in March, 1889, and then te fall centinucusly to
August. Its magnitude will be apparent when it iz said that for
the six months from December, 1888, to May, 1889, the average
monthly mortality is at the rate of 197 per 100,000 per annum,
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waile that of other years for the same period is only 47, the pro-
}mrtion being thus fully 4 to 1, or a little more than the total mortality

or the other four vears cmnbmed The following table will show the
meteorological conditions that obtain from December, 1888, to May,
ISSH,dtﬂgether with the mean of these for other years during the same
period ;—

December, 1858, to December to Aay,
May, 1559, . Other Yenrrs,

Barometer ... e 207054 29049
Temperatura ... e Rl o8
Mean range ... A 16 T 129
Abhsolute range i Pt R 36-6°
Humidity ... B L Tay
Rainfall i A 7042
BEainy days ... S 14

Clond e b4

Tt will here be Tmt](:{;'[l ﬂmt tlu. *‘stmm]:hcrm conditions chiefly
associated with the period of high mortality are high barometric pressure
and temperature, and low rainfall, Maoreover, with the Lchptmn of a
very high rainfall in February, the rainfall in 1888 is particularly
low, while the barometer is unur-“.u'l]l*r high, and it iz probable that
these conditions, in the absence of the usual fall of rain the following
summer, may Lﬂlltl‘lbqu towards the high mortality of 1889. It will
also be noticed that in December of the latter year the mortality has
a tendency to rise high again, and apparently falls concurrently with
the very heavy rainfall of J.Lnu.u}, Febrnary, and March of the follow-
ing year, 1890.

Remarks ox Tyemorn FEVER.

1. That it is essentially a disease of summer, and attains its
maximum mortality and admission rate to hospitals in the month
of February.

2. That according to hospital stafistics alone the percentage of
deaths is, on an average of five years, somewhat greater in summer
than in w1|1ter, and the mu:}rt.ﬂlh is all the 'rrentﬁr- in summer, the
more prevalent the disease and the larger the number of admissions.

3. That although the period of highcst barometric pressure—
winter—corresponds fairly to the period of lowest mortality, the
}lighcr the barometer during any season of the year the greater will

be the death-rate.

4. That not only does the pm-lml of highest temperature corre-
spond to the period of highest mortality, but the higher the tempera-
ture durmrr any season of “the year the <rm.1h:~r will be the death-rate.

. That although the period of Ilw[w-t mean daily and absolute
range nf 1empuatum coincides with the season of lowest death-rate,
the h1ghm' the range during any patticular time of the year the higher
will be the mortality.

6. That the period of lowest relative humidity corresponds to the
period of highest mortality. It is possible that the latter is, however,
due chiefly to the low rainfall and high temperature ‘ltff'llﬂlt'l*"‘ﬂlﬂt
Earmd for if the temperature be lower and the rainfall moderate a

igher relative humidity is coincident with a higher death-rate,
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i That- although the period of low rainfall, low number of wet
days, and low amount of cloud corresponds to the season of low
mortality, the lower these are during the months of summer the higher
will he the death-rate.

8. That a high rainfall during the months of summer not only
diminishes the umrtahl:v for that period of the year, but tends to do =0
also for the succeeding months of winter, even thmuﬂh the rainfall
be then comparatively low.

9. That a moderately high rainfall during the winter months is
not associated with a low death-rate if the temperature be comparatively
high, possibly because the rainfall at that time is not sufficiently high
to act the part of scavenger.

10. That for the district of Brisbane the north winds are very
prevalent, and the east winds less frequent than usual, during the
summer of highest mortality.

11. It follows from these observations—

() That the mean temperature of the air is the only element
of the weather 1hat is consistently attended by high or
low mortality ; that is to say, the period of highest
temperature not only corresponds to the season of
highest mortality, but the higher the temperature during
any particular fime of the year the greater will be the
death-rate. The remaining elements of the atmosphere,
it high in summer—such as the rainfall —during the
period of highest mortality, are attended by a lower
mortality, the hig gher these are during any particular
time of the year; and conversely, if these elements be
low in summer—such as the barometer and range of tem-
perature—during the period of highest mortality, the
[ower they are at any time the lower will be the death-
rate. All these elements together, therefore, counteract
the influence of a high temperature in summer and help
to keep down the mortality. If they fail to attend a high
}:quﬂgﬂmtum in summer, the death-rate will rise very
ugh.

(6) That a high mortality during any period of the year is
associated with high barometrie pressure and fempera-
ture, and high mean daily and absolute range of
temperature, fogether with low relative humidity, rain-
fall, number of wet days, and low amount of cloud.

(¢) That if these conditions continue and become more and
more pronounced for a period of eighteen months—the
seasonal fluctuations being, of course, excepted—it may
safely be predicted that in the absence of the usual
rainfall the following summer the mortality will rise
exceedingly high.

(d) That a low mm*t:tlitjr is dependent upon atmospheric
conditions the opposite of these,



TYPHOID FEVER. 103

() That as the mean temperature and rainfall form the basis
of the condition of the weather, a low mortality is
primarily dependent upon a low temperature and high
rainfall.

(f) That in all cases during the summer months there is
probably a tendeney to the development of those bacilli
that cause typhoid fever, but under a heavy rainfall
their germination stage is interfered with, and they are
at once washed away.

(¢) That in order to prevent an epidemic of typhoid fever
during a dry summer, we should imitate Nature as much
as possible by having our streets regularly watered and
cleaned daily and our drains largely flushed out for two
or three hours at a time at least twice a week, and
preferably, on account of its germicidal properties, with
salt water. The former will prevent the dust from being
blown by the wind on the roofs of our houses, and
thence into the water tanks, while the latter will act the

part of public scavenger.




MALARIA.

Malara appears to be endemiec only in Northern Queensland.
Even there the number of deaths recorded by the Registrar-General is
comparatively small, eertainly not large enough to form a reliable basis
for purposes of comparison with the condition of the weather. Tt is
different, however, with regard to hospital admissions, a large propor-
tion of the cases admitted in some hospitals having a malarial origin.*
This alone will show that though a common form of disease, 1t is
rarvely fatal. Unfortunately malaria is of such a varied type that it is
not easy to say to what extent it affects or is associated with many
febrile complaints that bear perhaps another name, and this diffieult
is increased when it is remembered that each district or hospital has
its own definition for what is probably one and the same disease.
The following terms are generally made use of :—DMalarial fever,
malaria, fever, ague, fever and ague, gulf fever, remittent fever,
and intermittent fever: and as it is doubtful to what extent colonial
fever, slow continued fever, and typhoid fever may be associated or
influenced by the malarial poison, I have, in order to avoid confusion,
for the following districts, classified all these as one under the general
name “ Malaria.”’® Moreover, we know that malaria is intimately con-
nected with the opening up of new country and the first approach of
eivilisation into any particular district, and as this may and does go on
with intermissions in a young colony, the prevalence of this disease in
(Queensland follows a similar and somewhat erratic course, indepen-
dently even of the conditions of the weather. In this way we have
possibly an explanation of the uncertain and variable relation that it
seems to bear, in different localities, to atmospheric conditions, and
which prevents us arriving at any reliable conclusions regarding the
matter,

Malaria—Boulia and Blackall Division.—The mean monthly
curve of admission rate to hospitals for this district for the years
1888-91 presents a high maximum for the months of Mareh, April,
and May, a low minimum from July to October, and a medium rate

I The following shows the percentage to deaths from all causes and the death-rate

per 1,000 population for Queensland as a whole for the years 1857-91 :—
_ : - Remittent Fever oo 07BN AL
Malarial Fevers { Intermittent Fever ... ':l'l}‘:i}ﬂ B:) pexicanks

The average for twelve civil divisions of India is 1391 per cent. (Davidson), or nearly
17 times greater than for this colony. The death-rate for (Jueensland is only 0°13 per
1,000 per annum. In the European Army of India it is 1'42 (or fully 10 times greater),
and among the civil population of India it is very much greater.

2 For the years 1887-91 malarial fevers, meluding continued fevers of all kinds,
formed 43 per cent. of all cases admitted to the Cairns District Hospital.

® “Flood fever” is the latest acquisition to our nomenclature for febrile
complaints,
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for the remaining months of the year, thus showing that itis distinetly
an autumnal disease for this large distriet, as will be seen from the
following :—

TABLE showing Meax Apyissio¥ Rate pErR 100,000 PoruraTiox PER ANNUM for
Eacu Moxth of the YEaR.

Sept, | Oct. | Nov. | Dec.
|

R
I |

Jan. Feh. ‘:I.larch_ April. | May. | June. Jul:r.l Aug.

|
I ! |
1.331.'3| 1,000-2 | 1,500-7 | 26656 I 1.560-1 | 1,000 | 5564 i aa6-4 ‘ dki-0 | 5560 il.lﬂl‘ﬁi 1,334:0

—

TaBLE showing Apyrissiox Rate per 100,000 PorvraTioN for the YEARs
a5 a Whaole, !

1887, | 1838, ' 1859, j 1590, ‘ 1801

. R
31976 | 89075 050°8 | 13567 1,344°0
I ]

According to these figures the year of highest admission rate is
1887, and of lowest 1888. The meteorological observations associated
therewith are as follow : —

Meax MoxtaLy MEeTEoRoLOGICAL OpBsSERVATIONS for the YEARS as a Whole,

T 1857, 1838, |  1s80. I 15940, | 1591,
Barometer o s 30021 20075 20051 20004
Temperature I 45 | 796 T3 703"
Mean range i 312 | 20-5° o 251"
Absolute range .., e 525" sher | 43 4397
Relative humidity ... 477, | 52 577/, | 607,
Rainfall ... " 2-152 1-341 | 1-151 2:599 | 2503
Ra.ing days 5 3 | 4 5 5
Clou 15 25 a3 32

In the above table the observations for 1557 are not ecomplete,
but we may observe that the rainfall and number of rainy days are
about double that of 1888, the year of lowest admission rate. In
1890 and 1891 the number of admissions is also comparatively high,
and here we find not only a high rainfall and large number of rainy
days, but high relative humidity and high amount of cloud, together
with low temperature and low mean and absolute range of tem-
perature.

In comparing the monthly admission rate from one year to
another, we find that the curve shows a high maximum in March,
April, and May, 1890, and in March and April, 1891. It is found
also that the rate is even much higher still during the autumn months

—

* The average admission rate per 100,000 population per annum for the years
1887-91 is 1,547,
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of 1887, but as the meteorological observations, with the exception of
rainfall, are not registered during that year it is not represented
in the admission curve.

. Mean MoxtaLYy NUMBER of AbpMizsions—MAaroH, APrir, and May.

1887, 1588, 1888, 1500, 1881,

78 14 11 26 | 22

—

MEeax Apaission Rate—MarcH, Arrin, and Mavy—reer 100,000 PoPULATION
FER ANNUM,

1587, 1888, 1859, 1580,

9,468 1,632 1,248 2,54

As regards the exceedingly high adnission rate for 1887, we have
unfortunately, except in rainfall, no meteorological observations to
guide us as to its probable connection with the weather. It may be
observed, however, that in March the rainfall is exceptionally high
—13°850 inches—while the mean for the other four yearsis only 2:094 ;
and that the number of rainy days is also comparatively high—15
against 5 in other years. Leaving, however, the admission rate for
1887 out of consideration, we may note that it is high in March,
April, and May, 1890, and low in 1889. The following are the
comparative observations for this period from one year to another :—

Meax MoxtHLy METEOROLOGICAL OpsErvaTioNs—DMarcH, Aprpirn, and May.

T — 1858, 1289, 1500, 1891,
Barometer 20071 30026 20-093 20052
Temperature ... a3 762 71:8" 706"
Mean range 20:8* 24:8° 206" 20-8°
Abs=olute range al3? i e a38h° 2967
Humidity 50°f., 58%/. 66°/, 65°/,
Rainfall 455 2043 3394 4181
Rainy days 1 4 7 7
Cloud 16 32 41 43
Wind 20% 16 12 16

It will be found from the above that a period of high admission

rate is associated with low barometric pressure, low temperature and
low mean and absolute range of temperature, together with high relative
humidity, rainfall, number of rainy days, and cloud, and poessibly also
with low velocity of wind. It may also be observed that these same
conditions exist during the two months, Ja nuary and February
previous to the rise in the admission rate, that the rainfall especially
18 high in January in both 1890 and 1891, and that while the tem-
perature falls 9°7 deg. from December, 1889, to January, 1890, and
44 deg. from December, 1890, to January, 1891, it falls only '8 deg. in
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January, 1889. It is possible, therefore, that a heavy rainfall, com-
bined with a fall in temperature of several degrees in January, may
predispose towards a high admission rate in the following months
of autumn,

Malaria—Cool: District.—The mean monthly curve of admissions
to hospitals for malaria for this district for the quinquennial period
1887-91 begins in January comparatively high, rises somewhat in
February, and still hicher to ils maximum for the year in March,
falls fairly regularly to its minimum for the year in August and
September, and then rises from September to December, the rate
for the latter month being a little below that of the follﬂwmg month
of January. 1t is thus for this district both a summer and an
autumnal disease.

The following tables based on the hospital returns for five years,
give the admission rate according to population for each month of
the year, and from one year to another respectively :—

MEH Arnus;srm H.ATF PER IEH} ] I’GPLLATID‘\T PER ANKUM.

Jan. |1uz:h Mar. | April. | May, ! June. Juh |4'Luf'- Sept. | Oct. | Now, Dec.

0,676 | 6,697°2 |8.400 0/ 5,637 6 ’.’r‘,ﬂ]?‘ﬁ 5, 2002 S.TEI'Elﬂ,Jiﬂ?'ﬁ 19196 | E,ﬁiiﬂ'ﬂ!ﬂ,ﬂil'ﬂ 4, 1460
| | | |

Meax Amu&sma’ R'LTE PER 100,000 PDPLL ATION [ur the YEars as & Whole 2

1887. 1584, | 1889, 1580, 1861,

. | —

5004 | 64325 | 7,490 ‘ 2,782'0 ‘ 1,311°8
| |

The latter shaws that the admlssmn ra.tr:, 18 lugh dnrlng the first three
and low during the latter two years. The meteorological observations
conneeted therewith are :—

Meany MoxtHLY METEOROLOGICAT. OBSERVATIONS for the Ymnﬁ as a Whaole,

— 1887. | 1338, 1889, 1580, 1591.
Temperature .. | e | (i 796" 790° i g
Mean range ... S [ b e B 1 11-2° 1057 | o7
Abeolute range S W e LR s 220" =¥ 215°
Humidity g Lo A I R i T3l (5 Ga%
Rainfall ... i ba2hG 40981 4366 G167 5758
Rainy days ... .. .| 11 10 9 10 11
Cloud ... 4-2 o B 4-7 51

- =L ————— —_—

According to the above figures, there is really notllmg emept il
somewhat higher relative humidity to consistently accompany a year
of high or low admission rate, for although the highest temperature
(796 deg.) is recorded during the year of lngheqt number of admissions
(1835}, and the lowest temperature (77'1 deg.) during the year of

! The :l.veragn admission rate per 100,000 p-n];Ju]atmu per annum for t-hﬂ dlﬂt-l'lﬂﬁ 'Df
Cook for the years 1887-01 is 4,716,
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lowest admissions (1891), we find the temperature comparatively high
in 1890, the admission rate being at the same time low. The remaining
ﬁtmasPhcrm conditions seem to be equally inconstant. It may at any
rate be noted that these do not in any particular, except that of relative
humidity, correspond with those observed for malaria in the distriet
embraced by the two meteorological stations, Boulia and Blackall. In
the latter case we have found that a year of high adnission rate is
associated with low temperature and low range of temperature, high
relative humidity, rainfall, number of rainy days, and amount of cloud ;
in the above case we find it associated with a high relative humidity,
but the rainfall is not high, and the temperature instead of being low
is comparatively high. This, it is well to bear in mind, however,
applies only to the years as a whole, and cannot therefore form a
reliable test of the connection between malaria and the condition of
the atmosphere.

In comparing the monthly admission rate from one year to ziurtu:-t:ht?;r1
it will be observed that the curve rises particularly high in the
first few months of 1888, attaining its maximum in Ma,rch the
number of monthly admissions from December, 1887, to the fnllﬂwmn‘
May being 68, while that of other years during the same time is only 2-]1
or at the rate of 7,500 and 2,544 per 100,000 population per annum
respectively. The following table will give the meteorological observa-
tions for December, !uuuly, and l"f,,hrunr'l, (summer), and for March,
April, and May (Lutumu}, during the period of high mortality, 1888,
and also for comparison those shoy wing the mean of other years:—

Smmimer, i Sumimer, Auntomn, | Autumn
= 1888, | Other Years. 1858, 1 Other Years.

Temperature i S 81-8° 822" 1 796°
Mean range 15-3° ke it 10°53°
Absolute range ... | 26 23:4° 23-0° 1967
Humidity ... snl B0 T1°L, T4 Ta°L,
Baindfall: .. ... .. o..| 131200 |0 Sss2 s ESEeron S| G
Rainy days ... el A 13 15 18
Cloud =1 49 ha , 30 50

It will be observed fmm tlle a,bcwe that in the months of
summer, 1888, the temperature is somewhat lower, while the relafive
hum:c’llt}, 1.:1111sz11 and number of rainy d: ira are decidedly higher
than the mean of the other years combined, and in these respects
they agree with what was observed durmﬂ' the period of high
admission rate for the districts of Boulia and Blackall. ~ In the present
instance, however, there is no corresponding rise in amount of cloud,
and the mean and absolute range of temperature, instead of being
low, are somewhat above the average. If, again, we compare the
admission rate in the autumn months with the meteorological observa-
tions we shall find that when at its height in 1858 the rainfall and
number of rainy days are low. We may note, however, (1) that the
rainfall of December, 1887, is espeuall} high, being 16°870 inches,
while the average for other years is only 5367 inches ; and (2) that
it is preceded by seven months of very low rainfall, ‘867 inch,
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while the average per month for other years is 1'660 inches. This
would appear to show that an increase in the number of admissions
i8 not associated with a high temperature, and that although the
relative humidity, rainfall, and number of rainy days may or may
not be high during the period of its highest intensity, the rainfall is
unusually high two or three months beforehand, the effect of this
high rainfall being all the greater if preceded by a period of drought.
It 1is possible that this would indicate a germination stage in nature
of one or two months’ duration for the development of the miasm, or
an ineubation stage in the body of the same duration for the develop-
ment of the disease.

Malaria— Cloncwrry and Hughenden,—The mean monthly curve
of admissions to hospitals for malaria for the years 1888-1891 is
high in April, May, and June, low in August, and medium during the
remaining months of the year, showing thus that it is a late autumnal
disease for this large district.

Apyission Bate pEr 100,000 PorrLATION PER ANNUM.
Jan. Feh, I Mar. ! April, | May. | Jume. | July, | Aug. | Sept. ; Oct. | Nov. Dece.
L] G12 G i 1,344 | 1,272 I 1,524 | &H2 | 240 4540 540 ‘ 540 006G

ApyissioNn Bate pER 100,000 PoPUrLATION PER ANNDM.!

| |
1588, | 1354, 18540, |

1881,

ot |

| &840

1,284
These figures show a high admission rate for the first two and a
low rate for the last two years. The following are the meteorological
observations on record for the years as a whole :—

1,080

Meax MoxtHLY METEOROLOGICAL OBsSERVATIONS for the Y EARS as & Wheole,

—_— 1588, 1834, 1850, 1841,
Temperature 765 787 70" 728
Mean range o7°5° 25 -2 24-0° 2497
Abzolute range 44 486" 46707 42°7°
Humidity 497 5a7. 59 e A
Rainfall .. 1-561 1°336 2168 3474
Rainy days ... el 3 4 (i ]
Cloud ' 1°5 2:2 29 28

e —

for the years 1888-01 is 942,

! The average admission rate per 100,000 population per annum for this district
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It will here be observed that for this district a year of high admis-
sion rate is coincident with high temperature together with low relative
humidity, rainfall, number of rainy days, and low amount of cloud.
The temperature is, however, not highest, nor the rainfall lowest,
during the year of highest rate (1‘188], nor do the opposite conditions
obtain in 1890, the year of lowest admission rate, showing that over
the extended 1:-&1'10[1 of twelve months there is no constant connection
between the two. It would appear that in a general manner the
atmospheric conditions in their relation to malaria are mainly i
accord with those of Cooktown for the years as a whole, although it
may be noted that in the above ease a low relative humidity is
connected with high admission rate—a condition not observed in
the districts of either Cook, Boulia or Blackall.

An examination of the chart showing the monthlvy curve from one
vear to another will, however, supply us with somewhat more reliable
mformation. Here it will be observed that in the months of
March and April, 1888, and April, May, and June, 1891, the curve
presents a high maximum, while in 1889 and 1890 it remains fairly
low all the year. If we take the mean number of admissions for
March, April, May, and June, 1888 and 1891 combined, together
with those during the same months 1889 and 1890, we shall find
that -whereas in the former case the average number is 7 per
month, in the latter it is only 3, or at the rate of 1,716 and 732
per 100,000 population per annum, respectively. The following tables
will show the meteorological observations for 1888 and 1891 sepa-
rattclyl; and 1889 and 1890 combined, for both the summer and autumn
months :(—

SvMMEE MoNTHS.

hEy ' 1988, ! 1891, 1889-90,
Temperature | 86-7° | 82-8° 864°
Mean range ... | 20 21-1° 25-3°
Absolute range 39-6* 379" 44+3°
Humidity 567/, 58°). 53
Ramnfall . 6807 8175 3776
dayi 11 12 9
lnug | &4 | 46 a4
Avruuy MoKTHS
—_ 1588, 1891, 1885-00,
Temperature ... .. .. SR e T4
Mean range 249-2° 209 205"
Absolute range ... v L8R 3617 41-6°
R o T SRR U R 637 G5,
Rainfall ... A | <105 3063 1013
Rainy days 1 7 D
Cloud 12 - 30
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It would thus appear from the above figures, as far as the
two latter columns are concerned, that the higﬁ admission rate for
April, May, and June, 1891, corresponds to a low temperature, low
absolute range of temperature, high rainfall, number of rainy days,
and high amount of cloud, not only in the autumn but summer
months; while the low rate for 1889 -nd 1890 corresponds to
conditions pretty well the reverse of these. 1t will also be
noticed that the mean range of temperature is low, and the relative
humidity high in summer though not in autumn, 1891, thus showing
possibly that a high admission rate in the latter season may be inti-
mately eonnected with the condition of the atmosphere that obtains
during the previous months of summer. Asregards the high admission
rate in March and April, 1888, it is possibly connected solely with the
unusually high rainfall and large number of rainy days in February,
for with these exceptions there is nothing to account in any way for
the comparatively high rate for this period.

Malaria—Roma and Thavgomindah.—The mean monthly curve of
admissions to hospitals, for the years 1887-91, is high in Aprl, May,
and June, and low the remaining months of the year.

Meay Apmizsion Rate per 100,000 PoPurLATION PER ANNUM.

5 | | | :
Jan. Feb. | March. u.dtr.':ril.i May. : June. | July. | Aug, | Zept. ! Ock. | Nov. ! Dee.

9 | st ﬂﬁ!iEEB!-*L-‘JG 216 | 72 31;‘45; 72 | 96 | 98
| | |

The following gives the admission rate from one year to another
according to population :—

ApuissioNn Bate per 100,000 Porvrariox for YEARS as o Whoele.2

1887, 1888, 1569, 1550 1341,

e

444 108 96 50 144

-

showing that the highest rate occurs in 1887 and the lowest in 1800.

BMEeix MosTHLY METEOROLOGICAL OBSERVATIONS for the YEARS as a Whaole.

—— 1887, 1888, | 1850, 1840, ! 1801,
|

Temperature ... e aE e | e 651° 67°7°
Mean range ... e | 24°8° 232 | 247" 22-4° 24:8°
Abzolute range e | 4502 Al4® | 494° 4427 446"
Humidity S | 605 617, 6677 6377
Rainfall ... s 2344 031 | 1814 503 2717
Rainy days i b 3 |k 6 5
Clond ... 2'9 24 40 39 38

= ——

! The average admission rate per 100,000 population per annum for the years 1887-91
is 165,




112 MALARTA.

The only elements of the weather that appear here to be associated
with the high admission rate for 1887 are a low temperature and high
relative humidity, but on the other hand the former is not at its highest
and the Iatter is almost equally high in 1890, the year of lowest admis-
sion rate.

In examining the mon.hly admission curve it will be found that
the high rate for 1887 chiefly occurs in April, May, and June, and the
following table will show the difference in meteorological readings
for February, March, April, and May of that year, and of the other
years combined, for the same period. :

I‘nhrualgq;n May, Fchr;mr;lr t.i:r May,

BEE-0
Temperature ... o5 - e B2gR s T15°
Mean range ... A a2r
Abzolute range . - 4400 42°53°
Humidity i T el 646,
Rainfall ... gt R 3006
Rainy days = 5 6
Cloud ... 31 40

This again shows that the high admission rate in April, May, and
June, 1857, is associated with a low temperature and high relative
humidity. At the same time the rainfall, number of rainy days, and
amount of cloud are low, and there does not appear generally to be a
suflicient difference in the meteorological observations of this year
to account for the high rate of admissions as compared to that of the
remaining four years. It is probably, therefore, associated with some
predisposing eause that iz not here apparent.

Malaria— Normanton Distriet.—The mean monthly eurve showing
the admission rate to hospitals for the years 1888-91 is somewhat
erratic in its course, presenting as it does two maximum curves, the
first embracing the months of May, June, and July, and the second
that of October, while for the remaining months of the year it is
comparatively low. 1t is thus a disease chiefly of winter and spring
for this district.

MEeax ApuissioN RaTe PER 100,000 PoPULATION PER ANNUM.

|
Feh. ! Mar. | April. | May.

1

Jan. June. | July. | Aug. Oet. | Nov. Do,

Sept.

5,436 | 5,436 ;3,141-1 3,720 ‘ 6,012 \ 4,008 | 2,202

| =]
2,856 |95,432 | 3,144 E,Smi5,,135
| |

|

Apmissioy Rare per 100,000 Poruration for the YEARS as a Whole.?

1853, : 1854, ‘ 1800, 1891,

7.050 | 4,560 ‘ 2 688 2,196

The average admission rate per 100,000 population per annum for the years
1858.91 is 4,251,
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Tt will here be seen that the years of highest rate of admissions
are 1888 and 1889, and of lowest 1890 and 1891. The following are
the meteorological observations associated therewith : —

Meax MoxtanLy METEOROLOGICAL OBRERVATIONS for the YEars as a Whole,

— | 1888, | 1849, 1890, ‘ 1891,
Tarometer 20°025 | 20003 20035 l 29989
Temperature ... BI:r | 8371° TaE TR
Humidity 5y, i g ol 8%, | 687
Eainfall 3106 | 1-311 5795 4051
Rainy days ... 5 (R 7 3]
Elmuér 20 | 27 35 39
T S SR N ) I I O 122 | 16

The relation here presented is very doubtful. It is true that if
the atmospheric conditions of 1889 be compared to those of 1890 and
1591. it would appear that a high rate of admissions, is associated with
high temperature and high relative humidity, together with low rain-
fall, number of rainy days, and low amount of cloud; but if compared
on the other hand to those of 1888, where the rate is higher still,
the temperature and relative humidity are not quite so high and the
rainfall is slightly higher. For the years as a whole, therefore, there
13 no constant connection between the two.

In examining the monthly curve from one year to another, 1t will
be noticed that the large number of admissions for 1888 is made up not
so much by an unusually high rate during any particular season, but a
generally high rate for the whole year. It may merely be noted in
connection with this, that after a heavy raiug.ll in January and
February there is practically no rainfall for the succeeding eight
months—ecertainly a longer period of dry weather than observed
any other year. Whether the large number of admissions in 1888
is connected with either or both of these factors it is not easy to say,
but at least it should be observed, that in 1889 when the rate 1s also
comparatively high the rainfall in summer is very low, while in 15890
and 1891, when the rate is very low, the rainfall in January and
February is very high. In the last two years, however, there is not
such a long period of dry weather in the winter months as noticed
in 1888. The temperature during the years of highest admission
rate is unusually high in summer, winter, and spring.

ReMARES oN MALARIA.

1. That for the colony of Queensland the meteorological observa-
tions in their relation to malaria are not a constant quantity.

It may be stated in a general way, however—

2. That malaria is chiefly an autumnal disease, the period of
maximum rate of admissions being from March to June, and coincident
with the period of lowest mean and absolute range of temperature, and
highest relative humidity.
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3. That a season of high admission rate is associated at the time
with low barometric pressure, low temperature and low mean and
absolute range of temperature, together with comparatively high
relative humidity and rainfall, and large number of wet days.

4. That a season of high admission rate is preceded in summer
by low temperature, high rainfall, and great number of rainy days.

5. That a low temperature, high rainfall, and great number of
wet days in summer, do not tend to raise the rate of admissions so
much at the time, as they do a month or two afterwards.

6. That the rate will possibly be all the higher if this high rainfall
is preceded by a period of drought.

7. That a rise in the admission rate subsequent to high rainfall
18 not necessarily connected with the drying process, as the rainfall
may—though not always—continue fairly high all thmu%h the period
of its greatest intensity. Should the high rainfall be followed by a

period of dry weather however, malaria will probably be all the more
prevalent.
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Total Mortality—Queensland.—The mean monthly curve of total
mortality for Queensland as a whole for the years 1887-91 shows
a high maximum in January, February, and March, a gradual decline
to its minimum for the year in September, followed by a sudden
rise to November and December; the period of highest mortality
being from November to March, and the months of lowest death-
rate August and September. This, it may be observed, follows
pretty nearly the same course as the curve of gastro-enteric diseases,
showing that these are the most important diseases met with, and
that their death-rate provides a fair index of the magnitude of
the general mortality. This is not to be wondered at when it is
remembered—as we shall see later on—that diarrheeal diseases alone
form 1263, and all gastro-intestinal diseases 22'77, or, including
enteric fever, 25:64 per cent. of the total deaths from all causes. 1t
is well to note here, however, that the mortality from other diseases—
guch as those of the nervous and urinary systems, and accidents of
all kinds!—is higher during the summer months, and that these
contribute somewhat to form the general mortality curve after the
manner of that for gastro-intestinal diseases.

In the following page is a table which gives the fotal mortality
from all diseases for Queensland as a whole, and for its various
divisions for the years 1887-91 according to population.

! In this connection it may be noted here that, according to the Registrar-General's
statistics, accidents—leaving out of consideration cases of sunstroke and drowning,
which may naturally be expected to occur more frequently in early summer—are of
more common occurrence during the fourth quarter of the year, as will be seen from
the following :—

Ratio pER CERT. during Fovr Periops of the YEAR.

|
January to March. ‘ April to June, | July to September.| Oct. to December. | Taotal.

230 i 25°8 T | 100

—

This may be due directly to the condition of the nervous system, which we have
seen is materially influenced by the state of the atmosphere at this season of the

year,
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These figures show :—

1. That for Queensland as a whole the death-rate varies from an
average of 13'38 in August and September to an average of 16-24 from
November to March per 1,000 population, and that for the twelve
months the mean rate is 15-11.*

2. That for the Moreton District (Brisbane) the death-rate varies
from a minimum of 14°20 in August to an average of 19'98 from
Oectober to January—the months of highest nmrhllt\ —the mean for
the year being 16°89.

3. That for the district of Rockhampton the rate varies from a
minimum of 13:78 in September to an average of 20°90 from November
to January, the mean for the year being 15-30.

4. That for the distriet of Townsville the mortality varies from an
average of 1529 in July and August to an average of 20°35 from
December to March, the mean for the year being 18-15.

5. That for the Darling Downs the mortality varies from a mini-
mum ﬂf only 473 in September to a maximumn of 828 in J; anuary, the
mean for the year being 669

6. That for the district of Roma and Thargomindah the death-rate
varies from an average of 757 in October and November to a maxi-
mum of 14 05 in May, the mean for the year being 11-15.

7. That for the district of Boulia and Blackail the mortality
varies from a minimum of 1103 in May to a maximum of 20-72 in
July, the mean for the year being 14-96.

8. That for the district of Cloncurry and IHughenden the death-
rate varies from a minimum of 11°57 in -'Lm'll and August to a maximum
of 24:02 in December, the mean for the year being 17°03.

9. That for the district of Cook the death-rate varies from a
minimum of 1734 in January to an average of 27'01 in March and
April, the mean for the year being 22-86.

10. That for the district of Burke (Normanton) the mortality
varies from a minimum of 21'14 in June to a maximum of 52'59 in
March, the mean for the year being as high as 34-70.

11. It will thus be seen that the general yearly mortality is
lowest in West Southern Queensland (Darling Downs and Warrego),
the average for these districts being 8:92 or a little over kalf the rate
for the colony as a whole, and that it is highest in West Northern
Queensland (Normanton), Dein o 3470, or fully double that of Queens-
land as a whole.

! The death-rate in the United Kingdom (1886-90), and in some of the Australian
Colonies (1887-91), is as follows :—

England e 189
Seotland . 1BH
Treland ot it
Victoria o
Queenslnnrl e o e |
New Bouth Wales .., e 13040

South Australia .. P B
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Comparative Mortality.—The following table will show the per-
centage of deaths from certain diseases to deaths from all causes for
the colony as a whole for the years 1887-91; and to which may be
annexed another (see p. 119), giving more in detail the percentage of
deaths for each division of Queeual:md for each month of the year
and for the year as a whole, based on an average of five years :—

AVERAGE PERCENTAGE to DEATHS from ALn CAUses, QUEENSLAND, 1887-91.

Diphtheria 7 wass - 2R
Diphtheria, cmup, and lm'yngltls combined - T !
Phthisis ... Ll e B
Respiratory diseases ... s ]
All respiratory diseases {meludmg [:hﬂnms} oo 1705
Typhoid fever .. M T
Cholera nostras ... ... b2
Diarrheeal ) Diarrheea o e, DA5 1963
dizeaszes | Dysentery ... 319
Enteritis ... el iy
Other diseases of the dt"estwe uybtmn 10°14
All gastro-intestinal dlSE‘LEFS (inclnding dmrrhcnal dmeasﬁs:l 2297
All "-u;tm intestinal discases [mcludmg diarrheeal diseases and
enteric fever) 5 Al e 257064

These figures, together with those in the following page, will
show :—

1. That for the whole of Queensland, diarrhceal diseases stand
highest in point of general mortality, forming as they do 12:63 per
cent. of all deaths, or, including all gastro-enteric diseases 25'G4 per
cent. ; that respuu,tm}r diseases come next with a percentage of 9:20,
and followed closely again by phthisis with 875, the rate for all
respiratory diseases including phthisis, being thus 17-95.

2. That acute respiratory diseases (bronchitis, pneumonia, and
pleurisy) are prevalent all over the colony,and vary from a minimum
perceniage rate of 6'80 in the district of Cook, to a maximum rate of
12-49 in the distriet of Rockhampton.

3. That phthisis is common along the eastern portion of the colony
from Cooktown to Brisbane, averaging 11-62 per cent. of all deaths
and attaining a maximum rate of 12:86 in the Rockhampton District.®
That for the western portion of Queensland it is much less prevalent,
forming as it does on an average only 2'99 per cent. of all deaths, and
falling to the minimum of 156 in the district of Normanton.

4. That with the exception of the Darling Downs and Warrego
Distriets (West Southern Queensland), where the percentage is only
4-49, diarrheea and dysentery are prevalent all over the colony, more
especially along the eastern and northern seaboard (including
Normanton), and attain the maximum rate of 11:75 in the Moreton
Distriet (Brisbane).

! The higher mortality for the rlmt.ucth u[ anLImmptun, vansvllle, and Cooktown
as compared to Brishane is no doubt due to the larger Polynesian population on sugar
plantations in these districts. It iz well known that kanakas are particularly lia

to mntraf:t Lllhhms, and statistics show that the death-rate amongst them from thm
cause is hig
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120 TOTAL AND COMPARATIVE MORTALITY.

5. That deaths from typhoid fever form only 2:87 per cent. of the
total mortality for the whole of Queensland, and vary from a
minimum rate of 0-87 for the distriet of Cook to a maximum rate of
347 for the district of Moreton (Brisbane).

6. That for the whole of Queensland, the number of deaths from
diphtheria, eroup, and laryngitis combined is in excess of the deaths
from typhoid fever, forming 3:64 per cent. of the fotal mortality, the
maximum rate aceording to population being observed in the Darling
Downs and Moreton Districts.



GENERAL SUMMARY.

1. The average total mortality for Queensland as a whole (1887-
91) is 15°11 per 1,000 population per annum; the months of highest
death-rate being November, December, January. February, and March,
and of lowest August and September.
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2. The mortality from gastro-enteric diseases (1887-01) for
Queensland as a whole is at the rate of 4'86 ner 1,000 population
per annum, furms 2564 percentage to deaths from all causes, and
attains its maximum during the hot period of the year ; the months of
highest death-rate from enteric fever being December, January,
Fevruary, and March, from diarrheea, October, November, December,
and January, and from dysentery, November, January, and February.
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122 GENERAL SUMMARY.

8. The mortality from all respiratory diseases (1887-91) for
Queensland as a whole is at the rate of 271 per 1,000 population
per annum, forms 1795 percentage to deaths from all causes, and
attains its maximum intensity during and immediately after the
colder period of the year, the months of highest death-rate fromn
pneumonia being July and August; from bronchtis, June, July,
August, and September; and from phthisis, July, August, and
September.

Deata-RATE ¥rOM ALL REsrrmavony Dispases (1887-91)

Per 1,000 Population Percentage to
peT AROWITL, Total Deaths
Phthisis * s Beo Ba e e SR - wee EF?&
Pneamonia ... o i T 382
Brouchitis ... PR (- 304
Other respiratory diseases 38 2:34
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* Although not properly a disease of the respiratory organs in the same sense
as pneumonia and bronchitis are, 1 have for obvious reasons included phthisis in this
table, For similar reasons enteric fover is included in the table and traciog of gastro-
enteric diseases, (See p. 121.)
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4. The mortality from whooping-cough (1887-91) for Queens-
land as a whole is at the rate of "14 per 1,000 population per annum,
forms 093 percentage to deaths from all eauses, and rises to 1ts
maximum, not (as observed for respiratory diseases generall vj during
the cold but warm period of the year; the months of highest
mortality being December, January, and Febr uary.
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5. The mortality from diphtheria, croup, and 111'}*11*?;1:13 together
(1887-91) for Queensland as a whole is at the rate of "55 per 1, 000
population per annum, forms 364 percentage to deaths from all
causes, and attains its maximum during the colder period of the year
the months of highest death-rate from diphtheria being May, June.
and July, and from eroup, April, May, June, and July.

DeaTH-RATE from AcvTE LARYNGrAL Diseases (1887-91).

Ter 1,000 Popnlation Percentage to
Per AT, Total Deaths.
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124 GENERAL SUMMARY.

Mortality in relation to Atmeospheric Conditions—In the pre-
ceding pages a period of high mortality from certain diseases is
fixed upon, the meteorological observations in connection with these
obtained, and, in comparing the one with the other, certain cou-

tf‘:luaiﬂna arrived at. These may here be given briefly in a tabulated
orm :—

Meteornlogleal Ohservations. Tifg:l;}r‘_ﬂ Et;ggg': Rﬁ?ﬂ:’:gry iﬂiphthmiu.l “&ﬁ?g
Barometer ... |high .. \high ..Jhigh .. ‘ low . | low
Temperature ... g R | e v |Jow 2 low 3 . medium *
Mean range ... S IES o |t BB T ... | low
Absolute range S - || P e b = A L
Humidity v v low L llow L | low .. | high ... ngh
R&inf&" vew iaw nes i (T} e 31 snn 1 3 il [T
Rainy days ... o] 18 ] [ 5 o (R
Ciond ... e vee " foe 5 ¥ - IF L1 a5

|

Should these eonclusions be even approximately correct, it follows
by reversing the method of comparison, and having supplied to us, as
a basis to start upon, certain met-orological observations, that it is
possible to form some practical idea of the di:eases that may be
expected or associated therewith.

It will here be found —

1. That under the following atmespheric conditions in summer,
namely : —

High barometric pressure,
» mean temperature,
,, mean daily range of temperature,
»» absolute range of temperature,

Low relative humidity,
,; rainfall,
,» number of rainy days,
,» amount of cloud,—

we may expect a high mortality from typhoid fever, diarrhcea, and
dysentery, as well as a somewhat higher death-rate from poeumonia
and phthisis, while that from diphtheria will be unusually low,

2. That should the above conditions cbtain also during the
previous wmonths of spring, the mortality in summer from typhoid
fever, diarrheea, and dysentery will be all the higher, while that from
diphtheria will be similarly reduced.

e e e = - e e e

! The opposite conditions may be associated with a high mortality in spring and
&a.'l‘l}' BUINMEr,

= Pneumonia may be connected with a high temperature in summer.

* If the temperature is below a certain point (58°) in winter the mortality falls.

* Low in summer and high in winter.
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3. That under the following atmospherie conditions in summer,
namely :—

Low barometric pressure,

,, mean temperature,

» mean daily range of temperature,

,» absolute range of temperature,
High relative humidity,

sy Tainiall,

,,» number of rainy days,

»» amount of cloud,—

the mortality from typhoid fever, diarrheea, and dysentery is low,
while that from diphtheria and whooping-cough is equally high.

4. That should these conditions prevail during the former months
of spring, the death-rate in summer from tvphoid, diarrhea, and
d{lsenter_v will be still further reduced, while that from diphtheria and
whooping-cough will be still further increased.

5. That should these conditions be decidedly well marked in
summer—as in a time of flood—the mortality from diphtheria will
probably be high during the months of antumn.

6. That the condition of the atmosphere, therefore, during the last
few months of the year, provides a fair means of estimating the class
of disease that may be expected during the early months of the
following year, and similarly also its condition in summer provides a
fair means of estimating the class of disease likely to be prevalent
the following autumn.

7. That under the following atmospherie conditions in autumn
and winter, namely :—

High barometric pressure,
Low mean temperature,
High mean range of temperature,
» absolute range of temperature,
Low relative humidity,
,» rainfall,
» number of rainy days,
,, amount of cloud,—

we may ecxpect an inereased mortality from respiratory diseases, to-
gether with a low death-rate from diphtheria, eroup, and whooping-
cough,
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9. That under the following atmospheric conditions in winter,
namely :—
Low barometric pressure,
,y Inean temperature,
,» mean range of temperature,
,» absolute range of temperature,
High relative hlllllld]tj',
,, rainfall,
o numhm* of rainy days,
amount of cloud,—

b

the mortality from respiratory diseases will be reduced, and that from
diptheria will be increased.
10. That under the following atmospheric conditions in winter,
namely :—
Low barometrie pressure,
High mean temperature,
Low mean range of temperature,
,» absolute range of temperature,
High relative humidity,
., rainfall,
,, number of rainy days,
, amount of cloud,—

the mortality from respiratory diseases will be reduced still further,
while whooping-cough, on the other hand, will possibly become
prevalent during the following months of spring.
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APPENDIX.

—_
THE FLOOD OF 1893.

(Read before the Queensland Medical Seciety, 14tk Mareh, 1893.)

Dyurixe the first and third week of February last, Brisbane was visited
by the most disastrous floods ever experienced by Europeans here,
whereby many of the low-lying parts of the town and suburbs were
submerged in water, and subsequently, as the water receded, covered
with foul-smelling mud and débris.

Under ordinary circumstances, we know that there is a pretty
intimate connection between disease and the condition of ihe weather
prevalent at the time, and such an abnormal and decided fall of raiu,
with its attendant atmospherie conditions generally, eannot but be
followed, either directly or indirectly, by some immediate or remote
eonsequences to the health of the community. In previous papers® I
have endeavoured to show that meteorological econditions such as these
are coincident with a low mortality from typhoid fever and an increased

revalence of laryngeal diseases, eroup and diphtheria. As we have
unfortunately had two other floods in Brisbane within the last few
years, it may be of interest to examnine the mortality statisties of these
two 1}EI‘|0L1:-.- in order to test the accuracy of those conclusions, and in
the hope that, profiting by past experienee, we may have some practical
idea of the class of disease that will possibly be more or less common
here during the next few months.

A visit to the parts previously inundated would at first lead us to
look for an epidemic of either malarial or enteric fever, or both, but
in practice this is not found to be the ease. It is true that we may
meet with a few cases of febricula immediately afterwards, but the
symptoms are those mainly of congestive or catarrhal conditions, and
not of a specific fever, and caused not so much by a specific germ as
by direct and prolonged exposure to wet and cold. In one of the
papers referred to, it has been stated that typhoid fever is associated
with certain ll'fl'llf_'lﬁph{_"T'IL conditions exactly the reverse of those found
in eonnection with a time of flood—namely, high barometric pressure,
high temperature, and high mean and absolute range of temperature,
together with low relative humidity, rainfall, -fuld number of ranv
days and low amount of cloud. Not only so, bnt this period is
preceded for several months by a similar state of the weather (see
p- 93), and in the absence of this preparatory period, an epidemic of
typhmd fever is probably, unless under special eircumstances, an
impossibility.

1 Sce ““ Typhoid Fever,” * Diphtheria,” and * General Summary,”
L
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In theory also we should naturally expect malaria to be very
prevalent, but we must bear in mind that this is not naturally, or at
least has not been for many vears, a malarial distriet, that the condi-
tions favourable to the production of the miasm are not in the subsoil
but exist only on the surface, and even there, in the presence of subse-
quent heavy rainfall, only temporarily. Moreover (see p. 114), we
should not expect it for several weeks after the subsidence of the flood,
so that, upon the whole, the fear of an outbreak of malaria is, from every
point of view, somewhat remote. 8o at least it proved in connection
with the two last inundations, for neither at the time nor after the
floods in January, 1887, and March, 1890, was there an increased

- admission rate to hospitals, or mortality, for either malaria or typhoid

| fever. As far as can be seen, indeed, these floods did not in the

* slightest degree affect the one or the other in admission or death rate.

It ig possible that the number of admissions of the nature above
indicated may have been increased in the present instance inasmuch
as the inundation was greater in degree and continued over a more
extended period, but, for reasons already given, this is only a tem-
porary matter and will not materially affect the mortality.

Further examination of stafisties for the five years 1887-91,
however, shows that the admission and death rate from laryngeal and
respiratory diseases rose very high the following antumn and winter
respectively.

1. Laryngeal Diseases.—The following table will show the relative
magnitude of the mortality from diphtheria for the greater part of the
distriet of Moreton, in Apri! and May, 1887, and in May and June,
1890, as compared to the mean of the other three years under
observation : —

Morraviry from IDIPHTHERIA PER 100,000 POPULATION PER ANNUM.

AFPEIL AXD MAY. MAY AND JUNE.

1887, Other Three Yenrs. 1800, Other Three Years.

_—

1215 39°D 1112 690

or, in other words, the death-rate from diphtheria in April and
May, 18587, was about three and a-half times, and in May and June,
1890, nearly double the mean of the other three years, 1888-89
and 91, for the same periods. The difference here is so decided
as to justify us in assuming that there was a pretty intimate con-
nection between the high mortality in both cases, and the previous
abnormally high rainfall and generally inundated condition of the
town and surrounding district. There ean be little doubt that
independently of this the mortality would have been specially high in
1890, as the atmospherie conditions favourable to a high death-rate—
namely, low barometric pressure, and low mean and absolute range of
temperature, high relative humidity and rainfall, and large number of
rainy days—were more or less presenf from the beginning of the year,



APPENDIX, 129

but that the flood itself materially contributed towards this inereased
death-rate there can, in my opinion, be little doubt. It is true that
in June and July, 1888, the mortality was also high, and that with
the exception of a high rainfall in February, and a comparatively
large number of rainy days during the first few months of the year,
the meteorological observations generally would not lead us to expect
a high death-rate. This, however, only shows that an actual flood is
not necessary to raise the mortality, and it js possible that had it
existed in this instance the rate might have been higher still,

It may here be noted that there was an interval in 1887 of three
months, and in 1890 of two months, between the inundation and the
period of maximum mortality from diphtheria. Why there should be
this difference of one month it is not easy to say, unlessit be that in the
latter case the flood occurred in March, when the atmospherie condi-
tions are more favourable to the propagation of diphtheria germs than
in the hot months of summer.

I have stated elsewhere® that the death-rate from diphtheria in
the early months of the year depends somewhat upon the state of the
weather during the last few months of the preceding year, showing
that there is possibly a germination period iz nafure for the develop-
ment of the bacilli of diphtheria of two or three months’ duration,
and this assumption is strongly supported by the above considerations,

Il Respiratory Diseases—As regards these, we find that the
admission rate to hospitals for all respiratory diseases in August,
1887, and in May, June, July, and August, 1590, and the death-rate
from pneumonia during the months of July, August, and September,
are in both eases unusually high. The following figures will show
the extent of the admission rate as compared to the mean of the
other three years :—

Apmission RATE ror REsPIRaATORY DISEAsES PER 100,000 POPULATION FER

Axxuarn
ATGUST. ‘ MAY, JUNE, JULY, AND AVGTUST.
1857, Other Years. | 1890, | Other Tears.
|
4416 28 ‘ 4359 2760

It will here be observed that the number of admissions to
hospitals in this district for the above-noted months in the years of a
flood is nearly double the average cf other years under observation.
The difference in mortality, however, is more decided, as will be seen
from the following :—

MORTALITY FROM PXEUMONIA PER 100,000 POPULATION PER AXNUM—JULY, AUGUST,
and SEPTEMBER.
1B57. 185, Other Three Years.
156 T30 179
These two tables show that not only was there a greater prevalence of
respiratory diseases in the late winter months of 1887 and 1890, but

1 See * Diphtheria,” pages 14, 19, and 22,
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they must have been of a more malignant type, for while the admission
rate for these inereased nearly twofold, the mortality from pneumonia,
as will here be seen, increased fully fourfold. This difference in both
admission and death rate is so great that it cannot possibly be a mere
coineidence. It may be mentioned that in both years the winter was
specially cold, the mean temperature in the shade in June, 1887, and July,
1890, being lower by about 5° than that of any other year, and that
the state of the weather otherwise was favourable to a high death-rate
from respiratory diseases. Why that should be so, and whether it
depended in any way upon the previous flood, is a question not for me,
but our able meteorologist, to answer. The flood is at least an
indication of what meteorological conditions may follow and what
dizeases we may expect.

On the strength, therefore, of the undoubted connection between
a high relative humidity and rainfall and a high mortality from
laryngeal diseases, supported by experience gained from the last two
floods in Brisbane and distriet, I would venture to say that we shall pro-
bably have an inereased prevalence of eroup and diphtheria in April and
May, and possibly also of respiratory diseases in the late months of the
coming winter. The latter will, of course, to a great extent depend upon
the meteorological conditions of the next few months, while the former
depends upon two factors that alveady exist, and probably will exist for
some little time—namely, a suitable soil and favourable weather for
the propagation of the baeilli.

Preventfive Measures,—Under these cireumstances I hope I may
be pardoned in making a few suggestions, which T must premise are
mtended as preventive measures solely for those diseases that will
possibly prevail in the near future, namely, croup, diphtheria,
bronehitis, and pueumonia, and whieh for the purpose intended may be
followed only until their period of maximum infensity—autumn and
winter—have passed over. Should these suggestions be wrong, I hope

ou will correct me, and if on the other hand they are incomplete, I
shall expect you to supplement them. In doing so, for laryngeal
diseases these objects have to be kept in view :—

(A) To remove, destroy, or inhibit the vitality of those
germs that way already be in process of evolution ;

(B) To maintain a high state of sanitation, and so provide
againgt their future development ;

(C) To reduce to a minimum the risk of transferring the
contagium from an infected to a non-infected house or
district.

In order to carry out these indications, 1t 18 advisable :—

A. 1. That all slugsh and mud be removed as speedily as possible,
by whatever means are considered most effectual. Nature
supplies an efficient scavenger in the rain that falls—
provided it be sufliciently heavy— subsequent to the
inundation. Inthe easeof the recent twin-flood, she was
certainly too liberal in this respect after the first, and
probably not liberal enough after the second.
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2. That some recognised disinfectant be applied freely every

day for a week or more to parts in town previously under
water, and more especially to swamps near inhabited
dwellings.

B. 1. That all damp, marshy ground be efficiently drained. By

this means the soil iz freed of its superabundant mois-
ture, the relative humidity of the air lowered, and the
temperature in winter raised ; or, in other words, the soil
as well as the atmospheric conditions are made less favour-
able for the development of the bacilli of diphtheria.
This is a matter that demands par evcellence the most
serious consideration of all, inasmuch as it possibly
strikes at one of the most potent factors in connection
with the causation of these diseases. The fact of the
contagium being directly communieated from one person
to another, or from the ecow or other animal to man, does
not lessen the foree of this, or materially inerease our
knowledge of the original cause of diphtheria; for even
though traced in this manner the question still remains,
why do these in the first instance suffer from diphtheria,

from some disease that can cause diphtheria in
another, and why is it possible for the contagium to be so
communicated at one time, and notat another? We do
not know to what extent bogs and marshes may serve as
a breeding ground for the development of diphtheria
bacilli, but we know that the decaying vegetable matter
u{:cesad.rlly existing there in the presence of moisture
offers a favourable medium for the propagation of germs
generally, that cattle frequently graze on these parts,
that the bacilli of diphtheria have been detected in milch
cows, and that diphtheria has been communicated from
these to man directly through the milk supply. Wealso
know under what mﬂtmmlumml conditions!® the disease
becomes prevalent, that some of these conditions are
always present, more or less, near marshy ground, and
that the latter, therefore, tends to make the atmospheric
conditions more decided, and still more favourable for
the development of the diphtheria baeilli.

In connection with the drainage of these parts, it may be

well to bear in mind that when from any cause this
cannot be satisfactorily carried out they may at least with
benefit be converted into ponds. * The conversion of a
swamp or low-lying damp piece of ground into a lake
will add materially to the dryness and amenity of the
climate of the surrounding distriet ; and the rainier the
locality the greater will be the advantage gained.®

! Barometer and mean temperature e low
Relative humidity, number of wet day s, ‘and amount of cloud ... ... high,

* Buchan.



132 APPENDIX.

[

That all public schools, as well as private dwellings, be
freely ventilated, and the grounds in conmection with
thesa kept absolutely free from rubbish, and as dry as
possible. The water supply in both cases to receive
special attention and supervision.

3. That all public and private sewers and drains be largely and
regularly flushed as often as it is considered necessar
by recognised sanitary authorities, and, if required,
liberally treated with disinfectants.

4. That all fowl-houses in town be cleaned out every day, and

sickly fowls at once killed, removed, and buried.

. That all mattresses and bedding be exposed as often as
practicable to the direct rays of the sun. This is a
matiter of the first importance, and all the more neces-
sary if the relative humidity of the air be high.

C. 1. That all public dairies be regularly and systematically
immspected by a competent health officer or veterinary
surgeon, and all eruptive diseases in cattle be notified
to the proper authorities, as it has been proved that
diphtheria may be communicated not only indirectly
It directly from the mileh cow to man through the
wilk supply.! It is possible that this may afford some
explanation of the undoubted oceurrence of diphtheria
in houses and distriets that are apparently in a perfectly
sanitary condition.

2. That all drinking water be boiled and filtered, and all mlk

boiled, or otherwise cooked, previous to use.

3. That all cases of sore throat be immediately notified and
isolated, and should the disease prove to be of a
diphtheritic nature, children of the same family pro-
hibited from attending public or private schools. Where
isolation camnot be satisfactorily ecarried out at home,
this may be done in a suitable hospital.

T would also venture to suggest that for the next few months
cases of sore throat in children should be looked oh as possibly in
the primary stage of diphtheria, and unless contra-indicated treated
by medical men accordingly. No harm is thereby done if the disease
proves to be of a less serious nature, and much valuable time saved
if our worst suspicions are ultimately realised.

In connection with the possible prevalence of respiratory diseases
in winter, besides using ordinary preecautions, we may also see that
our clothing is of such material as to retard the loss of heat by
conduction, and also to some extent by evaporation, according as the
weather is wet or dry respectively.®

(11

1 Brit. Med. Journal, Nov. 19, Dec. 10, 1892 ; Jan. 7, 1893,
2 The conditions may thereby be made less favourable for the development of the
poenmococci.
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