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XVL—The Weather, Influenza, and Discase: from the Records of the Edig-
turgh  Royal Infivinory for Fifty Yewrs. By A Lockwarr GILLESPIE,
M.D., F.R.C.P.E, ; Memb. Beot. Met. Soe. ; Medieal Kegistrar, Edinburgin Royal
Infirmary. (With Six Plates.)

(Read Jannary 20, 15896, )

In the following pages I have attempted to amalvse various groups of figures
derived from the records of the Royal Infirmary. When appointed Medical Registrar
to the Infirmary in October 1891, it occurred to me that it might lead to interesting
results if the admissions into the Medical Wards were contrasted with the varying states
of the atmosphere, a sufficiently long time being taken to avoid the fallacies attendant
on statistieal generalisations from insufficient data, At first my intention had been to
investigate the influence of the weather on the diseases of the principal systems, but as
the work progressed I found that the repeated attacks of Epidemic Influenza so modified
the results that T had perforee to take up the study of that discase in addition. The
Infirmary year begins on the 1st of October ; and, although the figures might have heen
caleulated with some trouble for the year from the st of January, they have been left
for the most part in their original form.  The period to which most of the figures relate
eomprises the seven years from Lst October 1888 to 30th September 1895, Each case
is noted as on admission, and cach death as it ocemred.  Most of the figures are given
as weekly totals, The year 1888-89 is included beeause mo epidemic of Influenza
ocenrred during it.  In each of the other years epidemics were present.

The meteorological data have been obtained from the weekly reports of the Meteoro-
logical Office of London, and invariably refer to the East of Scotland as a distriet.  The
data are taken for the district, and not for Edinburgh alone, because the patients of
the Royal Infirmary are drawn from the country as well as from the eity., For some
of these figures | have to thank Dr Bucaax and Mr R, . Mossaax,

The meteorologieal facts taken comprize the weekly type of weather, i.e., eyelonie
or anticyclonie, the extremes of temperature for the distriet for each week, and the
mean weekly rainfall for the same district. The mean weekly temperature is alse
noted.  More use is made of the extremes of temperature than of the mean, for |
believe that rapid changes of temperature have a greater influence on discase than the
netual mean.
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GENERAL FACTS WITH REGARD TO THE ADMISSIONS T0 THE MEDICAL WARDS DURING
THE SEVEN YEARs,

The total number of cases admitted into the Medical Wards during the seven years
under review reached 27,569, or a yearly average of 3938. The numbers admitted
during the later years showed a very considerable increase over those of the earlier
part.

The number of cases belonging to the different systems were then worked out. The
systems chosen were (1) the Respiratory, which was considered as a whole, all the
different diseases being grouped together, while, in addition, separate tables were con-
structed for cases of Pneumonia and Pleurisy ; (2) the Cireulatory ; (3) the Urinary, in
which, however, only cases of Kidney disease were included ; (4) cases of Acute and Sub-
acute Rheumatism ; (5) the Nervous; and (6) the Digestive system. The number of
deaths was also noted, but it must be remembered that the actual date of the death was
recorded, not the date on which the ease was admitted. A note was also made of the
admissions of patients with Chorea, Appendicitis or Perityphlitis, and with Diabetes
Mellitus. The figures for the last three diseases were too small to make an extended
investization into their relations worth the labour involved,

1. Torarn ADMISSIONS.
The total number of admizsions were, as already stated, 27,569. But the number

admitted during the individual years varied very considerably. The actual figures

ATE (—

Year. Paticuts Admitted,
1858589 1,660
188990 3,530
15890-91 3 BET
1209102 5,776
189293 3,944
1293-04 1,078
1894-95 1GR9

27,569

These numbers are taken from the official returns, but unfortunately those for 1894-95
do not correspond properly with the preceding ones, as in that year the patients
admitted into two small wards in the surgical hospital, but who were really medical
cases, were for the first time entered under their proper designation. The numbers
involved, however, are not sufficient to account for the enormous increase chronicled for
that year.
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2. Tue Apumissions o DiFrerExT Crassis oF DISEASE.

The following tables represent the number of cases admitted, arvanged aceording to
the system affected, or under the actnal disease,

TapLe L

Year 1888-80, =i, =01, =0 =03, =i, 515, Total., | Weekly.
Rezpiratory System, . ; G097 EO0 &215 Hid =00 913 D60 | 5838 | 1596
Pnenmonia, ! . : 106G 140 141 1849 123 152 173 1114 205
Pleurisy, . ] : , 116 146 163 153 102 145 1149 942 i
Cardiae, . . 5 : 310 261 a6s a8T 400 a70 S5 2491 65T
Kidney, . d . ; 152 151 157 172 200 22 177 1260 a4
Ehenmatism, ; . od | 103 g2 59 107 1581 168 754 204
Nervons, . ) . B Gl12 SO0 GET i GTO GO0 GE3 45920 | 1235
Drigeative, . i . 3 449 462 464 HET! ST 56O GYS | 3727 | 1021
Chorea, . 5 : : 28 39 (i1 41 38 16 G2 314 T
Appendicitis, : : : 10 17 21 21 32 i 72 2206 -Gl
Mortality, . ] y . 33 das 1 266 429 70 429 IRIR 724

TapLe 1L

|
Totals, Tni;]ff{?;iﬁ:izlls. Yearly. . Weekly.
i |
| | T
Respiratory, . . . .| 5838 | 213 834 | 1596
Poeumonia, : : ; . 1114 404 1591 305
Pleurisy, . ; L : : 942 343 154-5 2585
| Cardige, . : : ; ; 2491 001 B50e8 Gruy
| Kiduey, .| 1260 45 150 A4t
Ehenmatism, o Th4 a-F 1077 )
Wervous, . | 4520 16-54 G457 ' 1235
Digestive, Rl - 1341 532-4 10-21
Chorea, . ; - . . al4 1'1 448 | T
Appendieitis, . . . . 226 078 392 061 |
Mortality, ; : ; : 2638 L 3768 724 I

These ficures serve throughout the paper as means from which any deviations from
the normal may be detected.
The next table gives the percentages between the same elasses of disease and the

total admissions for the different years, with the mean temperatures and the mean
annual rainfalls added.
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TasLe lL—Showing the Pereentage Proportion between Different Classes of
Disease and the Total Admissions for Seven Years 1888-95.

| | | |
Vour | 168500 00 | o1 | b2 | 4% | 86 | <95, | Tt | Weekly.
|
Mean temp., 3 7 46 4609 G0 44D 463 458 153 459
Mean rainfall, . . ’ 28D 2940 | 318 29+ 27 348 250 | 20:55 -6
Tatals, ¢ : i 366D | 3530 | 3887 | 3VV6 | 3944 | 4078 | 4689 | 5938 i
Weekly, . . .| 704 |[678 |747 |726 |768 |784 |901 | ... | 755
Respiratory, per cent., . .| 190 223 | 2000 | 233 2000 ) 223 ) 204 213
Pneuwmonia, = : ; 259 06| 362 500, 463 446| 369 404
Plenrisy, = ; : 3216 | 4] 4-18| 400| 2:68| &50| 250]| 43
Circulatory, ; 54 i o4 | 102 | 1071 '.H}T! &40 901
Kidney, i1 | 51 | 403 450 507 540 | 350 | 8]
Eheumatism, 14 294 | 209) 1656| 270 440 350 2
Nervous, : 166G 168 | 176 | 153 | 168 68 | 145 16-34
Digestive, o 12:2 130 | 120 | 141 14-4 139 143 1341
! Chorea, - ; . 076 110 1:50 1-08 | 0986 110 1-30 1-1
Appendicitis, Perityphlitiz, . ol 049 | (052 | 055 | 081 107 153 078
Mortality, per cent., 9-03 | 101 930 | 970 | 10069 ( D07 | 934 9:59

| could trace no connection between the mean temperature or rainfall and the
admissions of any of the classes of disease enumerated above. On the other hand, the
number of cases of both pnewmonia and pleurisy was lower in proportion to the total
admissions during the later years. The percentage of nervous cases also fell a little,
while that of the digestive system showed indications of a slight inerease. Cases both
of acute rheumatism and of appendicitis and perityphlitis exhibited a marked inerease
in their numbers per cent. from the earlier to the later years,

3. THE IXFLUENCE oF WEATHEE 0¥ THE ADMISSIONS.

To investigate the influence of the elements of weather on the incidence of disease,
the weeks of the seven years were separated into those in which the type was mainly
eycelonie, and into those during which the distribution of pressure was anticyclonic. In
that is to
say, that in some instances where there were moderate gradients or small shallow loeal

some cases | had to exercise my judgment with regard to the prevailing type,

seeondaries, the type was determined by the weather conditions accompanying them.
The weeks were also divided into those in which the maximum temperature rose ahove
60”7 Fahr., and into those in which the thermometer did not reach that figure. The
direction of the prevailing wind during each week was also noted, whether it was west
by south, or east by north, but the results of this last item were so uniform, the
direction of the wind had so little effect on the admissions that 1 have not burdened
this paper with the details. The mean weekly rainfall also corresponded to the type
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of weather very closely, and has not been made much use of in the sequel, in the fear
that too much detail might obscure the main points of the communication,

In the following short table the weeks of the seven years have been divided into
cyelonic and anticyclonie, and into those with a temperature which rose above 60° and
those in which the temperature remained below the point,

—

Year. Cyclonic, Antieyelonic, # 607, =40’
1358584, 30 22 a7 25
188090, 35 17 25 24
1590-91, 26 20 31 21
1891-92, G4 15 30 g
1892-93, 23 30 30 22
1593-94, . 37 15 3z 20
1894-95, . 29 23 a7 25
Total, ; E 313 151 205 159

Mean, . 3044 215 303 227

During the seven years the type of weather was eyclonic in 305 of the fifty-two
weeks on an average, and antieyelonic in 21'5. The temperature works out at very
nearly the same figures, 292 weeks above, and 22°7 helow 607,

In Table IV. the relation between these meteorological factors and the weekly
admissions is shown. The total number for each year is given above, the weekly means
below, in each section.

First the ordinary average for the fifty-two weeks 15 shown, and then the average
weekly admissions in relation to the type of weather and the temperature,

Cases of respiratory disease were admitted in larger numbers when the temperature
remained below 607, and when the type was eyelonie. The same holds good in the
admissions of patients suffering from plenrisy, when considered separately. On  the
other hand, pneumonia was more prevalent in anticyclonic weather.

Reference to Table 11 shows that the proportion of the total number of respiratory
cases to the total number of admissions for all diseases was higher in three of the seven
years 1890-92-94. These three years were marked by a creater prevalence of eyclonie
weather than the other four, as reference to the table above will show.

Patients suffering from disease of the heart were admitted in greater numbers when
the barometer was low and the temperature high. The same may be said of the
kidney cases, while rheumatie affections were more numerous in anticyclonic weather
and when the thermometer did not reach 60°, The figures for the nervous cases show
a slight inerease during antieyclonic weather and when the temperature was above 60° ;
the same applies to the digestive system. Cases of chorea and appendicitis were
admitted in greater numbers when the barometric type was anticyclonie, while the
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weekly number of deaths in the Medical Wards was also greater with a high barometer,
a slight increase being noted in warm as compared with colder weeks.

Some objection might be taken to the inclusion of cases of chronic dizsease among
the other ficures, but it must be remembered that most cases of chronie disease
admitted into the Infirmary were taken in for an acute or sub-acute exacerbation.

TasLe IV.—Showing the Weelly Admissions in conneetiwon with the Type of
Weather and the Tempervature for Seven Years, with the Means added.

—_— = I — —_ S

Year I 18588-50, =00, =01 | =2 =03, =0, ! -0, Total. | Mean.
|
Respivalory, l [ | ‘
Total,. . .|697 |so0 |815 |544 |809 [913 [980 [5838 [834
Weekly, . .| 133 15:5 15:3 | 162 155 175 | 186 11176 | 1596
Cyclomic, . .| 129 | 195 [ 150 [ 170 | 139 | 179 | 180 | 1142 | 1631
Antieyvelonic, ; 1417 139 1G9 14-G 166G 160 19-0r | 1112 1588
Temp. below 60°,. | 138 17-2 178 | 183 | 164 188 | 193 | 1219 | 1741
Temp. above 60° . | 130 13-7 145 13-5 145 131 173 | 996 14:21
Prewmoni, | - | |

Total, . : . | 106 140 141 (1849 | 183 |182 173 11140 | 1591
Weekly, 203 2650 bLler 363 351 | -35 33 | 2137 305
Cyelonic, : 18 237 30 35 275 | 332 3 | 204 | 2]
Auticyelonie, L 24 2-hb 242 | 369 413 | a4 33 | 2209 | 815
Temp, below 607, . 216 2496 28 383 315 | 31 34 | 2140 305
Temp. above 607, . 1:92 242 2463 233 | 376 400 32 i 2126 | 303

Ffﬂ*m‘fsy, ! ! |
Total, . : . 116 146 163 151 102 146 119 G2 {1345
Weekly, . ~ .| 223| 28 g1 | %9 |-1% | 278 | 22 1794 | 256
Cyelonic, . I 2:-52 293 815 | 8=56 1 1°60 2:40 35 1806 258
Antieyelonie, .| 164 12 | 311 21 | 226 303 g2 | 1694 243
Temp. below 607, . | 3:25 3:92 | 318 | %18 | 213 2:70 220 | 1853 | 264
Temp. above 607, . | bl 260 | 309 | 250 1-85 280 2-30 17-42 | 248

Cardine. [ | I
Total, [ 310 261 I 368 | 387 400 370 305 2491 3558
Weekly, | 596 | 50L| 707 | 744| 7T69| 73 | 763 | 481 687
Cyelonie, . | 600 527 | 665 a6 718 740 760 1246 G-92
Anticycelonie, | 504 490 | §-30 -5 &e00 570 750 4624 ﬁ‘ﬁ
Temp. below 607, . G0& 400G Teo0 705 759 (] T80 47-38 GTh
Temp. above 60°,. | 589 534 6830 | T7m 770 760 70 4848 G:o2

| |

Nidlney,
Total, . : . 1152 181 155 172 200 231 177 1260 120
Weekly, 2-4 S04 S-00 Sea0 | S30 430 d40 24:1 ST
Cyeclonie, 26 | %50 92:7() 3.9 | 3q 440 330 242 345
Antieyelonie, . | 34 340 | 330| 330 | 380| 380 | 280| 238 340
Temp, below 60°, . | 25 310 | 240 | 270 | 410| 420 | 360 226 329
Temp. above 60%, . | 3-2 370 | 330| 370 | 360| 420| 10| 248 354

1 |
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TapLe IV.—Showing the Weelly Adwissions in connection with the Type of Weather
and the Temperature for Seven Yewrs, with the Means added—continued.

Year Il 188889, =50, =91. ‘ =42, =83, | =4, ~95, Tatal, Mean.
I k
Felesnent ire, |
Total, . = . - | b4 105 a2 b} 107 151 168 764 1077
Weekly, : . | 103 1-9& 157 ! 1-11 205 | 340 5:30 14-34 204
Cyeclonie, . : 094 1-08 176 | 1°0¢ 2904 | 330 210 13:15 137
Antieyelonic, .| 111 | 210| 146 | 126| 213| 380 | 450 | 1636 | 233
Temp. below 60°, . 125 196 190 | 125 2:31 | 340 350 1557 2-23
Temp. above 607, | 073 198 141 | OO 103 . 340 | 380 152 1"88
Nevvans, - | |
Total, . 3 . | 612 590 GRT (579 679 | 690 633 4520 G457
Weekly, . .| 117 | 113 | 132 | 110 | 180 | 132 | 131 | ses | 1236
Cyelonic, -115 | 1102 | 120 | 109 | 139 | 136 | 132 | 863 | 1233
Antieyelonie, 121 115 144 | 114 124 | 122 130 | 8700 12-42
Temp. below 60°, . | 12:8 | 101 133 | 112 | 130 | 136 | 116 | 8560 | 122
Temp. above 60° . | 107 | 126 | 130 | 110 133 130 14°5 | et | 12-58
! .
Dispestive, ! . | |
Total, . 149 (462|469  |53¢ |560 |560 [e75  |3727 | 532
Weekly, H2e6 20 90 | 10-2 10-% 10:9 1350 T1:5 | 102 ]
Cyelonie, a9 HR 90 | 99 100 100 | 128 GG -4
Antieyelonie, 55 86 | 89 | 104 115 11:3 | 13- 723 10-32
Temp. below 607, . 03 Hed | 8:3 | 05 10-9 | 10°9 l 130 707 10°1
Temp. above 60°,. | 79 | &F | 94 | 1006 109 10-9 132 T1'6 | 1022
Chorea. | | . ‘
Tatal, . 28 39 i | 41 | 38 4G | 62 314 448
Weekly, 053 7 1-15 | 078 073 &8 119 G601 086
Cyelonie, 053 | 060 | 100 | o061 | o081 | 081 127 563 | 080
Antieyvelonie a3 105 130 | 1-11 oG 103 108 G 097
Temp, below 607, | 0G0 [ 128 | 059 077 | 100 ‘ 128 | G613 058
Temp. above 607, 047 | 081 1-0 | 003 07 021 | 110 | HRE 084
- |
Appendicitis and | | :
Perifypllifis, | |
Total, . : 1D 17 | 21 | 2] 32 14 | 73 336 32-2
Weekly, . : 036 | 032 04 I 04 061 084 | 138 | £33 06l
Cyclonic, . .| 043 ‘ 025 | 034 | o32| o063 | o077 | 15 125 | 060
Anticyeclonie, . 27 | 047 044G 055 06 | 100 | 1-21 | 456 0G5
Temp. below 607, 0:48 | 020 | 040 [ 022 | 063 | 075 | 136 404 | 057
Temp. above 60°, . 025 | 042 041 053 0G0 | 000 | 1-40 | 451 0G4
Mortality. ' |
Total, . : . | 331 358 362 366 422 370 | 429 2633 AT68
Weekly, . A 636 688 606 703 811 711 | 824 A0-GH 724
Cyclonie, . .| 600 721 602 G687 7T T10 | 730 | 4917 702 |
Anticyclonie, : 705 G35 700 731 820 700 | 940 52-31 747
Temp. helow 607, . G20 GG G20 G635 790 740 860 5024 (i ¥ |
Temp, above 60°, . 650 707 706 765 226 690 | 820 5164 27
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IxFLUERZA.

Sir ArRrHUR MrrcHiLL and Dr Buenax published two papers in the Jowrnal of the
Scottish  Meteovological Society in the numbers for 1889 and 1890, dealing in an
exhaustive manner with the two epidemies of Influenza which oceurred in London, as
well as in the rest of the country, during the course of these years. By making use of
the mortality returns they deduced several very striking facts; while, on further
comparing these returns with the weather conditions for periods both before and during
the epidemics, they found very little connection between the two. Their figures dealt
with the deaths due to or oceurring with the prevalence of influenza, and they remarked
that some further statisties dealing with actual cases of the dizease would be of value.

Influenza has heen epidemic in this eountry on twenty-three occasions from the year
1510 to the year 1890. A considerable interval intervened between the great majority
of the attacks. §

List of Epidemies.

1510 1675 1767 1531 1355 1893
Loay 170 1775 1833 1857 =5 159354
1580 1732-3 1782 1836-7 1889-90 18095
1587 1743 1789-90 18478 1591

1591 1762 1803 1850-1 1891-2

[t is worth noting that five epidemics occurred in the sixteenth century, only one
in the seventeenth, eight in the eighteenth, and, up to 1895, as many as fourteen in the
present eentury. Sinee the winter of 1889-90 we have passed through no fewer than
six distinet epidemics, varying in intensity. At no period from the beginning of the
sixteenth century until six years ago have there been so many attacks in so short a
time.  From 1510 to 1889 the number of years which intervened between the different
epidemics averaged sixteen. In six instances only the attacks followed one another at
all closely, viz,, in 1587, 1591, 1831, 1833, and in 1855, 1857-8. The oceurrence
of influenza in epidemic form on so many separate oceasions during the last six years
brings the number of recorded outbreaks since 1510 up to twenty-eight in 385 years, or
one in every 137 years. The occurrence of six well-marked epidemies of influenza
during the last six years must have had a great influence on the incidence of disease
in the same period, when we remember the vigorous action of the poison on the
respiratory, the circulatory, and the nervous systems. From the statistics of the Edin-
burgh Royal Infirmary it is clear that sixty-eight weeks out of the 312 from 1st Oet.
1889, to 30th Sept. 1895, were marked by the prevalence of influenza in epidemic form,
that is to say, one week in every four and a half. In ovder that these figures might be
verified Dr K. M. Doveras kindly gave me the numbers of cases of this disease
occurring among the staff of the Post Office in Edinburgh for the same period. The
figures obtained from the Post Office are particularly valuable, as the total number of
those who could be attacked is known, the cases arve all drawn from one class, and that
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class is, by reason of its work, the first to be attacked among the community. On the
other hand, the numbers being limited, the end of the epidemic does not correspond
with the end of the attack when all classes are involved, as is the ease in the Infirmary.
The data, then, derived from the Post Office returns are of value in arriving at the true
date of the onset, but not of the duration of the epidemic. In dealing with the records
of the Infirmary it must also be remembered that cases of influenza are rarely admitted
simply as influenza, as they are usually unsuitable for treatment in a hospital which
does not admit cases of infections disease. In fact, most of the cases are admitted for
acute complications, of which the cause may not be found until after residence in
hospital, when a history of a preceding attack of influenza is elicited.

Sir ArTHUR MrrcHELL and Dr Bucray, in the papers already quoted, point out that
the epidemies of influenza recorded in this country have usually occurred during the
winter rhonths, and have then been accompanied by eomplications which were chiefly
respiratory and eirculatory in type. In spring epidemics the nervous centres showed a
greater tendency to be implicated; and in the only summer epidemic previously
recorded in this country during the nineteenth ecentury, diarrhceal disorders were very
prevalent. These authors were unable to trace-any connection between the weather, as
regards the element of temperature, and the epidemics of 1889-90.

GENERAL DESCRIPTION oF THE SI1X EPIDEMICS.

In the records of the Edinburgh Royal Infirmary from 1888 to 1895, the first case
of influenza admitted into the hospital was registered in the week ending the 21st of
December 1889, one week later than the first death registered in London from that
disease. The first case diagnosed as influenza among the employees of the Post Office
occurred on 20th December, a fact which corresponds so closely with the Infirmary
records that the beginning of the first epidemic may be definitely stated to be the
week 15th-21st December 1889. The maximum in the Post Office oceurred in the
following week, in the Infirmary not till the second week of 1890, a week earlier than
the maximum mortality from influenza in London. The Post Office epidemic had
practically eeased by the middle of January, but eases continued to be admitted into
the Infirmary until the week ending 15th February. The epidemic may therefore
be regarded as having lasted for nine weeks. Single cases were reported in the
Infirmary up to the end of June.

No further entries were made in the hooks until the third week of November 1590,
when two isolated cases were admitted. Scattered eases continued to be taken in until
May 1891, when the numbers inereased considerably, and only began to diminish early
in July. In the Post Office, patients were invalided owing to influenza in rather scanty
numbers throughout March and April, and in greater numbers in May and June. The
epidemie, however, never reached any great proportions. In London it started in the
middle of April. A glance at the numbers of respiratory cases treated at the Infirmary

VOL. XXXVIII. PART IHI. (X0, 186), 4 M



{tatad DR A. LOCKHART GILLESPIE ON

for the month of April shows that it was much above the average. The epidemic of
this year may therefore be assumed to have begun in Edinburgh and district about
the middle of the month, and to have gone on until the end of the week ending 11th
July, a period of thirteen weeks.

The admission of cases of influenza practically ceased from the date last mentioned
until 25th October 1891. During the next sixteen weeks patients suffering from
influenza were admitted in large numbers. This attack proved to be the worst of the
six, with regard to the results, in the Infirmary., The maximum may be assigned to the
week ending 5th December 1891, and the end of the epidemic to the week ending 13th
Febrnary 1892, although scattered cases were taken in for some time afterwards. The
Post Office records agree in almost every particular with those from the Infirmary.
The epidemic commenced at the same date, reached its highest level during the same
week, but diminished sooner, as might be expected.

The attack which oceurred in the spring of 1893 can hardly be dignified with the
name of an epidemie, if the number of patients admitted for the disease be alone
considered. A great increase, however, took place in the admissions of respiratory
cases, an inerease which, being out of season, must be looked upon as due to some
abnormal eause. In the Post Office, influenza was present in a mildly epidemic form
during March and April, commencing on the 15th of March. From this fact, and
owing to the rise in the respiratory admissions after 11th March, the beginning of this
epidemic may be assigned to the week commencing at that date. A short attack,
lasting to the end of April, it only continued for seven weeks.

The fifth epidemic of the series began towards the end of October 1893 and lasted
until the end of January 1894. I have given the date of the commencement of this
epidemic on 15th October, as agreeing with the Infirmary records, but the postmen
were not affected until the 21st. The maximuom in the Post Oflice oceurred in the
second and third weeks of November, while in the Infirmary it was not reached until
the first week of December.

Last of Epidemics.

|

‘ Year. Tharation, Winter, Spring, Summer,

1. 1589-940, . : 9 woeeks Dee. 15=Fah, 15 sus
| 29891, . ) } [ Apr, 12-July 11
| 3. 1801-92. : 3 14 Oet. 25-Feh, 13
| 4. 1893, : . 7o Mar, 11-Apr. 28

5, 1893-94, " . L Oet. 15=Jan. 31 +es
=dges . & - 7 Feb. 11-Mar. 31

Total weeks, ; Gs 41 14 13

The other months of 1894 were comparatively free from influenza, a few cases being
recorded in December. In February 1895 it again became epidemic, and reached its
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height in the middle of March. The actual duration of the attack was only seven weeks,
viz., from 11th February to 31st March. The Post Office figures coincide in every
particalar.

Of the six epidemics, three oceurred in winter, two in spring, and one in early
summer. If the total number of weeks be added together in which influenza was
epidemic during the last six years, we arrive at the large figure of sixty-eight,—that is,
one in every four and a half.

The spring epidemics were, as a rule, of shorter duration than those occurring in
the winter, the one summer attack holding a mediate position.

For the sake of clearness, the subjects of the weather on influenza, and of the
influence of influenza on disease, are taken up seriatim in the sequel, first in connection
with each epidemie, secondly with regard to the epidemies treated together.

Numeer oF CASES INVOLVED.

Before considering the relations between the epidemics and the weather, it would
perhaps be as well to give the number of patients attacked during the course of each
epidemie, both in the Infirmary and in the Post Office. As the total number of the
possible patients in the Post Office is close upon 1000 (probably a little above that
figure), the percentage attack can be calculated.

Number of Cases.

Year. Infirmary. Post Oifice, Pereentage in Post Office,

1589-90, : ; : ; 20 a5 5
IR ; : . : 25 35 35
1891-92, ; g . £ 189 139 139
1893, . ; . : : 19 15 1°5
1893-04, : ; ; . 59 116 11'G
1895, . : . : c 44 T4 T4

Total, : : 365 174 474

Per year, . ; G608 790 79 |

|

The three winter epidemics have therefore been the most severe, judging by the
number of cases of pure influenza which were recorded during their course.

The WEATHER AND INFLUENZA.

1. The first epidemie, which began on the 15th of December 1889, and continued
for nine weeks, was preceded by six weeks of eyelonic weather, which was not, however,
accompanied by a heavy rainfall. The temperature had been a little above the mean
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for the seven years, and did not show any marked diurnal variations. Throughout the
course of the epidemic the type continued to be almost exclusively cyclonie, with a
heavy rainfall, a high temperature, and a great deficiency of sunshine. The four weeks
immediately following were also chiefly eyelonie, but with a smaller precipitation. The
wind thronghout was westerly, except during the last week of the epidemic and the next
two, when it was from the east. (The actual figures for these statements will be found
in Table V.)

2. The summer epidemic of 1891, from 13th April to 11th July, followed a fine
winter and spring, during which anticyclonic conditions were largely prevalent. Anti-
cyclones reigned supreme from the middle of November to the end of February,
practically without a break. The extremes of temperature were widely separated from
each other, and the rainfall was small. In March barometric depressions from the
Atlantic governed the type of weather, with an increased rainfall. It was during this
weather that the respiratory cases in the Infirmary began to inerease, but it was not
until the type again changed to the anticyclonic that the epidemic could be said to have
commenced. A study of the figures for the six weeks preceding shows that the rainfall
was above the normal, the temperature low, and the percentage of sunshine small,
When the epidemie began, the type was antieyelonic. While the epidemic lasted the
type remained largely antieyclonie, or with small local eyeclones, the rainfall was not
excessive, and the sunshine plentiful.  During the last two weeks the rainfall became
very heavy, and continued so for the four following weeks, with eyclonic weather and
west winds, The temperature throughout remained high. In this case, then, the
epidemic was preceded by wet weather and a low barometer, took place in dry weather
(if the last two weeks be missed out, when the attack was declining), and was followed
by wet, eyelonie weather in its turn.

3. The great winter epidemic of 1891-92 (25th October to 13th February) followed
an extremely wet and broken antumn. September and October were particularly wet,
though not cold, while the chief type of weather was cyclonie. If the figures for the
six weeks preceding this epidemic be consulted, it will be seen that their mean rainfall
was nearly an inch and a half, and the weather eyelonie throughout. The maximum
temperatures registered during these weeks were above 60°. Simultaneously with the
establishment of an anticyclone, with east wind, practically no rain, and a diminution
in the temperature, the epidemic commenced. The anticyclone only lasted for two
weeks, and during the rest of the epidemie the type was mainly eyclonic. The rainfall
and amount of sunshine registered varied very markedly, but had no influence on the
course of the disease. The maximum thermometer never rose above 60°, while the
minima on several occasions fell below 10°. As the epidemic subsided the weather
changed its character, not so much in its type, which was very variable, as in the
diminished rainfall and the presence of great extremes in the temperature. The advent
of warmer weather and more equable days saw the disappearance of the epidemic. A
long period of cyclonic conditions, extending over ten weeks, in the autumn of the
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same year, accompanied by a heavy rainfall, was marked by the occurrence of a few
cases of influenza towards its close. No further cases, however, were registered until
the spring of the next year. The epidemic of 1891-92 was therefore ushered in, after a
preceding period of eyelonic weather with a heavy rainfall, by an accompanying change
to anticyclonie conditions, but, unlike the last, it declined at a time when there was no
excessive rainfall.

4. The fourth epidemie, although small in extent, scems to me to be the most
interesting of the series. The temperature in the first two weeks of January 1893 fell
to a very low point, under the influence of antieyclones which had persisted from the
middle of December. In the third week of the year the barometer was affected by
depressions to the west and north of our islands. These continued until the week
commencing on the 5th of March, when anticyclonie conditions again resumed their
sway, and continued unchecked until 23rd June, sixteen weeks later, Of the six weeks
which preceded the epidemie, five were cyelonie in type, with a heavy rainfall, and a
high temperature for the time of year. The last week before the outbreak was anti-
cyclonie, and such conditions continued throughout the epidemie, with practically no
rainfall until the last two weeks. The temperature remained uniformly high, rising
above 70° in the last weeks of the outbreak. The weather for the four weeks after the
subsidence of the epidemic continued to be anticyelonic in type, but with a slightly
inereased rainfall, less sunshine, and a greater mean temperature.

The fourth epidemic was therefore preceded by a wet period, ushered in by dry
weather, accompanied by great heat, and its close oceurred in slightly wetter weather,
but under anticyelonie conditions.

5. The middle of October 1893 =zaw the advent of still another outbreak, the third
of the winter epidemics. The six weeks before may be divided into two parts. The
first four were influenced by cyelones, and were consequently warm and wet; the last
two—that is, those immediately preceding the attack—were antieyclonie, eolder, but still
with a considerable rainfall.  Throughout the sixteen weeks during which the influenza
lasted, the weather remained cyclonie, with a heavy rainfall. At the close of this period
the precipitation became very large—2-2 inches in two weeks, The four following weeks
were also very wet, with a mean of 1'32 inches. Coinecident with this heavy rainfall,
the epidemic subsided. The fifth epidemic, therefore, began after a short anticyelone
had become established over our islands, continued during a long spell of eyelonic
weather with a considerable rainfall, but was, so to speak, drowned out by the heavy
rains of the last two weeks of January and of the whole of February.

6. The sixth and last epidemic of which this paper treats took place in the spring
of 1895 (11th Febroary to 31st March), following a period of severe cold, and persisting
through, for the first two weeks, a still more intense frost. In this case, again, the
preceding weeks were cyelonic in character, with a marked rainfall, and with a great
deficieney of sunshine. And again the epidemic began on the establishment of anti-
cyclonie conditions. The rainfall was very small until the last two weeks of the
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epidemic,—indeed, the precipitation of these two exceeded the total of the other five,
Cyclones prevailed in the weeks after, with a very moderate rainfall. The sixth
visitation of our modern plague thus commenced after cold and wet weather, continued
in very cold but drier weather, and subsided in warmth with a moderate rainfall.

TasLe V.—Meteorological Conditions prevarling beforve, with, and after the
Different Influenza Epidemics.

i | Type.
I Period. | = 1'Lmahrlgr‘r:um. Hiil:i?':ll. I‘;.::rll::hnlt::ge
‘ Cyelonie. Anticyelonic.
|
| 1. Epidenic of 1889-90.
| & weeks before, L 0 i} 41°06 021 235
9 first weeks, . 1 1 4085 05 G0
9 weeks of epidemic, ' T 2 39:36 o7 19-4
| Last 2 weeks, . ; e 1 | 1 264 025 300
| Next 4 weeks, . : e 2 i 2 39:36 04 2375
| 2. Epidemic of 1891, | |
I 6 weeks before, : o) ] | | 3708 T 285
First 2 woeks, . . . | i a 41:3 015 420
13 weeks of epidemie, . | (i 7 1907 0-38 34-8
| Last 2 weoks, . ; ; 1 1 571 085 300
Next 4 weeks, . 5 T 3 1 a7:12 067 265
3. Epidemic of 1891-92,
B weeks before, 3 : ' 1] 4992 142 200
. First 2 weeks, . v : a 41-TH 005 240
16 weeks of ﬁ:pi{]mnii_‘-, . 11 4] 3801 06 219
| Last 2 weeks, . : ! 1 1 401 03 315
| Noxt 4 “'L'-{alirz, B 3 z 3 1 39-8 05 @)
4. Epidemde of 1893,
6 weeks hefore, ) 1 30:23 063 250
Firat 2 weeks, . : 0 2 4138 01 550
T weeks of epidemic, ] 7 4461 18 450
2 last weeks, 0 @ 4775 03 G5
! Next 4 weeks, | 0 1 4 51-32 027 330
|
| 5. Epidemic of 1893-04,
6 weeks before, : 4 @ 4G5 063 353
| First 2 weeks, . . . 2 0 1945 05 270
| 16 weeks of epidemic, . 13 3 3977 066 196
Last 2 weeks, . ; A a 0 373 11 24-0
Next 4 weeks, . 0 380 1:323 330
6. Fpidemic of 1805,
6 weeks before, 5 1 2035 0-HR 166G
First 2 weeks, . i & 2645 015 410
7 weeks of epidemie, 3 4 35°24 042 265
Last 2 weeks, . a 0 416G 09 215
Next 4 weeks, | ] 1 45387 0-35 323
' !
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The preceding table (Table V.) gives the figures for the different epidemic periods,
and for the weeks immediately preceding and following them. A glance at the table
shows that the conditions were very variable in many respeets, regular in others. The
most eonstant eondition was the decreased rainfall at the time when the disease was
becoming epidemic. Another point that may be noted was the prevalence of anti-
cyclonic weather at that time. The outbreaks of 1889-90 and of 1893-94 continued
during wet weather ; in the four other epidemics the rainfall during the continuance of
the attack was very small.

Reference to the next table (Table VI.) makes several of these points much clearer.
In this table the six weeks before each epidemic are considered together, and the same
iz done with the other different periods during and after the attacks. The mean for the
same weeks for the seven years has also been worked out, and placed alongside the
other figures for reference. The first thing which will attract attention is great
disproportion between the number of weeks before the epidemies in which the type of
weather was cyclonie to those in which the type was anticyclonic,—cyelonic 31,
anticyclonie 3, in the thirty-six weeks, The mean for these weeks in the seven years
was 26 to 10. The temperature for the preceding periods of six weeks was lower

TapLe VI—Meteovologicel Conditions prevaling duwring the
Total Epidemic Periods.

— — ——

=

PR R, T | Moan Mean Percentage |
SRR ﬂll“lr'm'!""'l"“'"‘'iTr:.ll|par.-n|.tl‘m:. Hainfall, Hult:i]n]'u:. |
| | i
1. The 36 weeks preceding the siv allacks, ' |
The 36 weeks, . F g 3 Z 31 5 | 4137 Gy SG-3 i
Mean for same weoks in 7 J"-—”“‘w i ; . 26 L [ 4301 05
| 2. The fivst 3 weeks of all the Epidemies, :
| The 12 weeks, : ; ; : 3 g 4022 024 325 |
| Mean for same weeks in 7 :l,'mn-s : ; : 0 3 41-37 0-56
| 3. The 68 wpecks of the fipidemites,
The 68 weeks, . . . ; 2 ; 40 28 41-21 047 278
| Mean for same weeks in 7 years, . : : 40 28 | 4131 053
I 4. The last 12 weeks of the _.F'pi:u’murx '
The 12 weeks, T b 4382 0-G1 280 [
Mean for same weeks in 7 1,.mr3, . T o 4336 LT [
| 5. The 24 weeks following the .F';m.fmm{':? _
| The "-1- weeks, . : - : 16 5 4328 056 | 2812
Mean for same weeks in 7 }LE-I"], : : i 14 10 | 4308 049 ‘&
|
6. The 36 weeks (4 and 5) af elose uf Fi-r-i'a Hifes, | I
The 36 weeks, . : 23 | 13 | 4347 (-hHa 275
Mean for same weeks in T ‘I.E"'LI“.‘~, . a F 21 | 15 | 4284 (-3
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than the mean, while the rainfall was higher. The first two weeks of each attack,
taken collectively, were characterised by very different weather conditions. During
these 12 weeks, anticyclones prevailed in 9, eyelones in only 3,—exactly opposite to the
normal conditions in the mean of seven years. The temperature was again lower, while
the rainfall was less than half the mean, and about a third of the rainfall for the
preceding weeks. The distribution of barometric pressure for the 68 weeks of the
epidemics was normal, a remark which also applies to the mean temperature, while the
rainfall was slightly less. If the last two weeks of each of the epidemic periods be
considered separately from the total, we find that the type was normal, the rainfall
heavier, and the temperature a degree higher than the means for the same weeks in
SeVell years.

I do not wish to draw any conclusions from these facts, but simply to state that the
figures adduced seem to suggest that a type of weather which is liable to cause catarrhs
and other affections of the respiratory tract precede the epidemics, but that the
oceurrence of influenza in epidemic form does not appear to take place until another
and drier type has been established. In the preceding period evidences that the disease
15 present are not wanting, but the number-of eases are few., As the weather changes
the numbers go up with a rush. I had expected to find more evidence of excessive
rainfall at the close of the attacks than I did, for this was only marked in four out of
the six.

A suggestion has been made that the eause ¢ =% .enza might be disseminated, apart
from those cases carried by persons and by infected artieles, by the currents of air,
especially by those induced by the state of barometric pressure termed anticyclonie.
The great majority of the pandemies of influenza have travelled over Europe from east
to west at that time of the year when the weather of the continent was dominated by
the great winter anticyclone which is almost constant at that period over Russia and
Siberia. The air, following the well known rule that in antieyclonic systems the
currents flow out from the centre, is constantly flowing from east to west from Russia
over the countries of Central Europe, and it has been supposed that the germs of the
disease might be disseminated by this current of air. It is quite possible that such
might occur.  Several of the epidemics of these latter years, however, have not been
truly pandemic, and cannot thus be accounted for. On the other hand, as the move-
ment of the air in eyclones in this country is, regarding the eyclone as a whole, from
west to east,—the track of the majority of eyeclones being in that direction,—one can
understand how an air-borne disease, postulating that influenza is air-borne, is
unlikely to be spread by the air-currents under such conditions. Apply this reasoning
to the facts noted above, and perhaps the supp[}ﬁﬁﬂ rapid spmud of influenza on the
establishment of anticyclonic conditions may be explained. The air in the cyelonie
vortex, drawn chiefly from the atmosphere over the ocean, is moist, and contains none
of the contagion ; that of the anticyclone, derived from the higher strata, and thus from
distant cyclones, deseending, blows gently over the land to the nearest cyclone, and,
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being drier, is more able to carry suspended particles with it. Temperature has nothing
to do with the problem, except in so far as the different types of weather may modify it.

If reference be made to the “ Annals of Influenza” we find that the epidemie of
1510 was preceded by a period of moisture, and followed by remarkable storms ; the fact
that nothing is recorded of the weather during the attack may indicate that it was dry
and uneventful. The epidemic of 1580 was preceded by weather ““of a moist, rainy,
southerly constitution,” and commenced in October, after the setting in of a cold dry
wind. In 1758, in September, an outbreak cecurred during easterly winds, The spring
epidemic of 1782, probably the most widely spread of any, oceurred in weather which
was “ cold, gloomy, humid, with occasional dry fogs.” In the other epidemics the
meteorological records arve eonfused, and the weather generally reported as being variable.
In Creighton's History of Epidemics of Britain, vol. 2, it is stated that the epidemie
of influenza which occurred in the spring of 1358 was attended by a north wind. It
again broke out in 1659, the following note-being taken from Willis :—* having had no
warm weather before, but a rainy and black week, the sun not appearing for five or six
days together, just before the holiday (Easter), when on a sudden that warm weather
breaking forth,” the outbreak occurred. All these records point to the occurrence of
similar phenomena to those noted during the majority of the epidemics of the last
gix years. [ do not mean to assert that such meteorological conditions are by any
means indispensable to the spread of influenza in epidemie form, but that they afford
favourable facilities for it.

INFLUENZA AND THE ADMIssioNs oF THE DIFFERENT Crasses oF DISEASE.

In working out the effect of the different epidemics on disease, as represented by
the admissions into the Medical Wards, I took, in the first place, the admissions for
the weeks during which Influenza was prevalent; and secondly, for a period of 16
weeks, commencing one month after the close of each attack. The interval of a month
was necessary to obviate the inclusion of any late cases of Influenza. A period of
12 weeks could only be taken after the epidemic of 1891, owing to the short
time which elapsed before the epidemic of 1891-92 set in. The total admissions for
these periads were first noted, and then the numbers of cases of different disorders. In
the table (Table VIL) following, the figures so obtained have been arranged in eolumns.
The first column contains the total numbers admitted during the periods under con-
sideration, The second column represents the weekly average during the same periods,
contrasted in the third column with the mean weekly averages for the year in which
the epidemic took place. The last two columns show the percentage of the admissions
of different elasses of disease to the total numbers during the epidemic weeks, con-
trasted with the mnormal percentage of the year. At the head of these last two
columns the relative percentages between the total admissions of the year, repre-
sented as 100, and the total admissions during the periods under review, are given.
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The percentages are added to enable a eomparison to be made between the different
periods, without the varying element of different admission-rates intruding.

Reference to the first of these tables—that one which deals with the epidemic
periods—reveals that in the 9 weeks of the first epidemie, that of 1889-90, every third
case admitted suffered from disease of the Respiratory system. The normal proportion
was a little over one in every five. Cases of Pneumonia and Pleurisy were very much
more numerous than usual, while the number of deaths occurring in hoespital were only
slightly raised over the mean for the year. Putting it in another way, we find that
the number of Respiratory cases admitted in the 9 weeks were inecreased 47 p.c., of
Pneumonia 50 p.c., and of Pleurisy 64 pe. above the normal. On the other hand,
diseases of the Circulatory and Nervous systems were below the normal, the Nervous as

TasLe VIL—Showing Adinissions and Percentages during the Stz Epidemics.

—

Totals, Workly: | oty | Admisstae. | Perostage.
1 335!—5} D b “"r'r-fr'.s'.

i Total Admissions, . _ : G615 Ga-3 678 100-8 1000
Respiratory Syatem, ; : ; 204 226 153 331 22

| Pnewmonia, . : : . ; a6 40 264 98 306
Pleurisy, : ; ; : ; 41 45 28 66 -1
Circulatory System, : : ; 41 45 501 66 i3
Kidney Diseases, . i ; ! 33 35 a4 b3 51 |
Acute Rhenmatizm, : : ; 17 18 1-98 2.7 294 |

| Wervous System, . : ; : 87 966 113 14°1 16-8

| Digestive System, . L . / S6 955 &9 139 1350
Mortality, 2 B = ; ) 6T 74 HrEs 109 10-1

1891, 13 Weeks

Total Admissions, . ; : : 1050 807 747 1075 100

| Rezpiratory System, ; . ; 224 170 1536 211 2009
Poenmonia, . 5 : 5 3 af 43 271 53 362
Fleurisy, : ; ; ; ; al 39 313 47 418
Cireulatory System, : : ; 93 71 707 LR 94

| Kidney Diseases, . : - : fd 41 30 il 403

| Acute Eheumatism, : ; ; 17 1403 1:57 16 209
Nervous System, . i : ; 171 131 132 16:2 176

| Digestive System, . . . . 116 89 90 110 120

[Moetadity, - U 104 0 696 99 93

| 1891-92. 16 Weeks,

[ Total Admissions, . . 4 - 1219 761 726 1050 1000

| Respiratory System, ; : : 356 23-2 162 29-2 223
Pnewmonia, . , ; : : 79 49 363 Gl A0
Pleurizy, . . . ’ . 64 40 24 i 40
Cireulatory System, g 5y b 121 5 744 9-9 102 |
Kidney Thseases, . ; : ; 42 26 33 34 45
Acute Bhenmatizm, : E R pdy 1'5 111 240 1-5H6G
Nervous System, . - : ; 160 10°0 110 131 153
Digestive System, . : y 1 144 a0 102 11°7 14:1
Mortality, . : : : : 118 73 703 96 &7
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TasLe VIL—Showing Admissions and Percentages during the Six Epidemics

—continued.
N3 o I |
Totals, Weekly. '{:i:tlli]ﬂt [::ﬁljggﬁfuf I"lf IZI‘:ILT': : :,'-:.
1
1893, T Weeks,
Total Admissions, . : : 18 T4:0 il D77 100:0
Respirtory b}rsl,em, i g : 131 1587 155 252 205
Pnenmonia, . ; ; . 34 43 51 i 463
Pleurisy, : ' : - 17 24 1-D 32 258
Circulatory Ey-m-m, : - . 49 70 769 94 10-1
Kidney Dizeases, . v : : 19 27 38 36 507
Acute Rhenmatizm, i p ; 13 17 205 2-3 27
Nervous System, . . ; . Td 105 130 14-2 168
Digestive System, . : . ; 3 10-4 10-9 140 14-4
Mortality, : ; : : ; GES 78 &1 1004 1064
1893-94, 16 Weeks,
Total Admissions, . - ; . 1207 T4 54 96G-2 1000
Respiratory S}rsth, . : 2 290 192 175 24-0 22-3
Pneumonin, . : : ; 6o 43 &b b7 4:406
Pleurisy, : : ; P 41 25 278 a3 35
Circulatory ‘?-ﬁta-m . . ! 104 G5 73 86 9-07
Kidney Dizeases, . . : : a7 bl 43 47 4
Acute Rhenmatism, £ : : 14 1] 34 11 34
Nervous System, . 3 : : 195 122 132 16°1 16G-8
Digestive System, . : ; : 154 115 1009 160 139
Mortality, - - - . : 124 T T4 10:2 907
1895, T Weeks
Total Admissions, . . : . GE0 971 a0-1 1080 1000
Respiratory System, ‘ : : 178 254 1586 26-2 204
Pneumonia, . : : : . 42 Gl 33 62 J6h
Plenrizy, : . i : i 18 2B 22 26 26
Circulatory System, ! i : 58 53 763 85 84
| Kidney Diizeases, . : ; : 18 25 34 26 36
| Acute Eheumatism, : . : 28 40 ! 32 +1 35
Nervous System, . : : i T3 104 13-1 107 145
| Digestive System, . . . .| 98 140 | 130 144 143 |
I Mortality, : ; ; : ; T4 104 ‘ 524 14-7 14 |

much as 15 p.c.; cases of Acute Rheumatism were also less than usual, while diseases of
the Kidney and of the Digestive system were very slightly in excess. The weather
record for the same period shows it to have been the wettest of the six, and at the same
time we may notice that this epidemic was marked by a greater excess of Respiratory
disorders than any of the others,

The table for the 13 weeks of 1891 shows that the total Respiratory cases were not
nearly so numerous, although the cases of Pneumonia were again much above the
average. The total admissions were 7'5 p.c. above the normal for the year, the Respira-
tory cases 11 p.c., Pneumonia 55 p.c. and Pleurisy 25 p.e. The admissions for diseases
of the other systems correspond very closely to those noted in the previous epidemic.
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The total admissions for the 16 weeks of the third epidemie, 1891-92, were 5 p.c.
above the normal, the mortality slightly below. The Respiratory cases were again much
above the mean, 36 p.c., Pneumonia 36 p.c., and Pleurisy 36 p.c.— a curious similarity ;
while all the other classes investigated were below the average except that of Acute
Rheumatism, which was slightly above it.

Dwring the epidemic of 1893, a spring epidemie, the total admissions were 2°3 p.e.
below the normal, the Respiratory cases 20 p.e. above, Pneumonia 32 p.e., and Pleurisy
21 p.c. over the mean for the year; but if it be remembered that the epidemic oceurred
when these diseases are nearly at their lowest for the year, the increase is more marked
in reality than the figures show. The numbers of all the other systems were down
below the mean,

The outbreak which occurred during the winter of 1893-94, and lasted for 16
weeks, was not characterised by a great inerease of Respiratory disorders, only 3 p.c,
though the Pneumonia cases admitted were 23 p.e. above the mean, Pleurisy, on the
other hand, was below the normal average, as much as 6 p.c. Diseases of the Digestive
system were, however, above their average, as much as 6 p.c. The total admissions
and cases from other systems were below the normal for the year.

The last epidemic oceurred in the spring of 1895. During it the total admissions
rose 8 p.c. over the year's mean, the Respiratory cases 35 p.c., Pneumonia 80 p.c., and
Pleurisy 12 p.e.  The excessive rise in the Pneumonia cases may be readily accounted
for by the very severe weather of the period. The mortality was also above the mean,
while the other classes were either below or about the normal for the year.

If the figures for the whole 68 weeks be treated in the same manner (Table IX.
p- 602), we find the same relation between the cases and the total admissions. Thus
the total admissions themselves were 3 p.c. above the average for seven years, cases of
Respiratory disease 48 p.c. up, compared with the normal percentage of these cases to
the total admissions, or, to put it differently, the actual increase in numbers over the
normal was 9°1 p.e.  The cases of Pneumonia admitted were increased 19 p.c. above the
normal percentage to admissions, of Pleurisy 0°87 p.c. The actual increase over the
normal was 54 p.e. for Pneumonia, the average for 68 weeks being 204 eases, the actual
316, and for Pleurisy 31 p.c., or 231 cases instead of 176. The number of deaths for
the same weeks was below the mean if considered in relation to the total admisszions,
slightly above the actual mean in point of numbers. All the other systems investigated
showed a diminution in numbers, the Nervous as mueh as 10 p.e.

Consideration of the facts adduced above shows that in all the six epidemics the
Respiratory system was the one chiefly implicated, while there was a diminution in the
cases of disease of other systems, both actually and in relation to the number of total
admissions. The mortality in the Medical Wards was little altered.

A very different picture is presented by the figures of the periods following the
Influenza epidemics. The tables (Table VIIL) for these periods have been drawn out
in exactly the same manner as those relating to the epidemie weeks.



THE WEATHER, INFLUENZA, AND DISEASE.

299

TasLe VIIL—Showing Admissions and Percentages for the Periods of
Sizxteen Weeks after the Siz Epidemics.

Totals. Weekly. ﬁ:?ﬂ T&ﬁ'.ﬁ!ﬁ‘éﬂﬂ Pir:;:ﬁ]gc.
1880-90. 16 Weeks
Total Admissions, . 1083 676 678 99-9 1000
Rﬂﬁl'lil'ﬂtﬂl‘},' s:fﬂ-tﬂ-t'l, i ) 150 153 24-1 B
Prnewmonia, ; 47 2 2-50 45 1
Pleurizy, . ; 47 29 28 43 41
Cireulatory System, . T 47 501 7°01 75 |
Kidney Diseases, G4 40 34 o4 &1 |
Acute Rheumatizm, . 24 15 1-98 22 294 |
Nervous System, 196 12-2 113 180 168 |
Digestive System, 141 88 89 130 150 |
Mortality, 104 i) 638 959 10-1
1891, 12 Weeks,
Total Admissions, 527 G&0 TH6 935 1000 |
Respiratory System, . 160 133 157 193 216 |
Pneumonia, 23 1-9 317 37 31
Pleurisy, . : 24 20 30 29 409
Cirenlatory F.grht.nm, ; 65 54 7'25 78 o8
Kidney Diseases, a0 e 3-15 34 4-26G
Acute ]ﬂurumatfsm_, : 13 1-08 1-34 1-6 1-8
Nervous System, 141 118 121 170 16-4
Diigestive System, 114 95 tl 137 1205
Mortality, (i L | 699 T4 05
1801-92. 16 Weeks.
Total Admissions, 1148 717 726 088 100-0
Hespiratory System, 2 152 162 212 32
Puewmonia, G5 40 363 R a0
Pleurisy, . 38 2-3 20 33 40
Circulatory hy%l.em, : 146 91 T4 127 10°2
Kidney Diseases, 63 393 33 549 5
Acute Rhenmatism, . 17 1:06 1'11 14 27
Nervous Svstem, 173 1008 110 150 153
Digestive System, 166 10-3 10-2 142 141
Mortality, 116 72 703 10-] o7 |
' 1893, 16 Weeks
| Total Admizsions, 1206 755 ThR 095 1000 f
| Respiratory System, 210 15-2 155 1774 205 |
| Pneunmonia, 47 203 Y | JeH8 405 :
| Pleurisy, . 25 156 19 2:0 258 |
| Cirenlatory ‘-}ht.u:ll 134 23 769 11°1 10°1
| Kidney Diseases, 54 33 38 14 HE U
Acute Rheumatism, | a8 1T 20 23 7 |
Nervous System, 225 1406 130 159 16-8
Digestive System, 182 113 109 150 144
Alortality, 122 Th g1l 1001 10-G9
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TapLe VILIL.—Showing Admissions and Percentages for the Periods of Sixteen
Weeks after the Sux Epudemies—continued.

e ——

Totals, Weekly, 1{:2 :];;nﬂl [:::']iL rﬁ?sl;ﬁ‘;u :j PJ,E'-L:::T :_-z:i-e ,
1893-04. 16 Weels |
Total Admissions, . ; ; - 1278 T8 TH4 I- 1014 1000
Respiratory System, . : : : 277 17-3 175 216 2373
Prewmonia, : i : ol 31 35 39 446
Plenrisy, . : : : : : 56 35 278 43 b
Ciwu].'lhrr}‘ Fiystq:m, ; . - 2 130 il | o 1001 907
Ri-lm!_}' Diseazes, ? i i 3 B H ] 4-3 G |
Acute Rhenmatism, . - 5 . a8 36 34 45 44
Nervous System, . : . - 220 137 132 172 168
Digestive System, . i : ! 1565 @7 105 | 12-1 139
Mortality, : . . F : 107 67 711 829 07
1895, 16 Weeks
Total Admissions, ; ; : : 1447 Oij-4 01 1004 100
]_i,g;.—:pir:ltnr_'_.' System, . : g / 205 184 180G 23 2004
Pnenmonia, a4 33 303 ¥ | 564
Pleunsy, . . . ; i : 41 2:5 2:3 2 ' 25
Circulatory System, . 7 e i 123 T TG4 &1 g4
Kidney Diseases, : ; ; : 59 37 34 40 35
Acute Rheumatism, . . . ! 43 2-7 23 2-9 30
Nervous System, . ! ] 231 14:4 131 1549 145
Digestive System, . 3 ; ; 212 131 130 146 14-3
Mortality, : : : : . 141 a8 524 97 14

During the 16 weeks following the attack of 1889-90, and beginning one month
after the attack had ceased, as explained above, the weekly averages show a practically
normal admission-rate, a number of Respiratory cases slightly below the normal,
although the cases of Pneumonia and Pleurisy were still in slight excess, while more
patients were admitted with diseases of the Urinary and Nervous systems than was
usual for the year. The excess of Nervous cases was as much as 9 p.e. Comparing the
figures for the period of the epidemic with those for that after it, we find that the per-
centage to the total admissions of the Respiratory cases fell from 33-1 p.e. to 22°1 pe.,
the mean for the year being 22°3 p.c.; the cases of Pneumonia and Pleurisy fell from 3-8
p.c. and 6°6 p.c. to 4'3 pe. in each instanee ; Cireulatory cases rose from 66 to 701
p.c., Nervous from 14°1 to 180 p.c.; while the mortality of the first period was 109
p.c. compared with 9:59 p.e. for the second.

Only 12 weeks could be taken at an interval of 4 weeks after the epidemic of 1891,
owing to the quick return of the disease. During three weeks the total number admitted
fell much below the year's average, 7'5 p.c., and cases belonging to the Respiratory,
Circulatory, and Urinary systems were all below normal, those of the Nervous and
Digestive above it. The mortality was very markedly below the annual mean. Con-
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trasting these figures with those for the corresponding epidemic period, the differences
hecome much more accentuated. For instance, the total admissions were 7°5 p.c. up in
the one, 7'5 p.e. down in the other, the corresponding figures for the Respiratory system
being 21°1 p.e. and 193 p.c., for Pneumonia 5°3 p.c. and 27 p.e, Pleurisy 47 p.c. and
2'9 p.c., the Nervous system 162 p.c. and 17°0 p.c,, and for the mortality 99 p.c. and
7'4 p.c. The after-effects of this epidemic of Influenza were therefore very slight.

A study of the fizures for the 16 weeks after the great epidemiec of 1891-92 shows
that they correspond very closely to those already given, the only points worthy of
mention being that cases of Pneumonia still remained more numerous than usual, the
Heart cases were much above the normal, while the Nervous cases were practically
normal. Contrazting them with the figures for the epidemic period we find the follow-
ing :—the total admissions were 5 p.e. above the mean during, and 12 p.e. below after,
the epidemic, the Respiratory cases 29°2 p.e. and 21-2 p.e., Cirenlatory 9°9 p.c. and 12-7
p.c., and Nervous 13'1 and 15 p.c., the mortality 96 p.e. during, and 10°1 p.c. after.
The Circulatory system seems, therefore, to have suffered the most in this instance.

The Civculatory and Nervous systems were most affected after the next epidemie also,
the other figures calling for little notice. Comparing them as before with the figures
for the epidemic weeks, the usual differences are well brought out again. The total
admissions were below the normal during each period ; the Respiratory cases 25°2 p.e. and
17°4 p.c., Pneumonia 65 p.e. and 3-89 p.c, Pleurisy 32 p.c. and 20 p.c., Cireulatory
cases 9°4 p.e. and 121 p.c., Nervous cases 14°2 p.c. and 18°9 p.c., while the mortality
was slightly below the mean in both periods. The epidemic of 1893 was followed,
therefore, by an increase in Cardiac and Nervous affections, the latter very markedly.

The outbreak of 1893-94 is peculiar in that the total admissions during the epidemic
were below the average for the year, and for the period after the attack above it, the
fizures being 962 p.e. and 1014 p.e. respectively. The figures for the different classes
of disease do not present much variation from those of the other post-epidemic periods,
both the Cireulatory and Nervous systems again showing an inereased number of ad-
missions,

The last epidemie, that of 1895, was followed by the same conditions, except that
the Cirenlatory system did not suffer much, while the death-rate kept up above the
normal. Perhaps the most striking point was the difference between the numbers of
Nervous cases admitted during and after the epidemie: 10°7 p.c. to the total admissions
during, they rose to 159 p.c. after the attack; or, to put it in a different way, the in-
crease in the actual numbers after the outbreak was 10 p.c., the decrease before 2046 p.c.

The next table (Table 1X.) shows the same figures considered in bulk,—that iz, for
the total period in which Influenza was epidemic, or 68 weeks, and for the 92 weeks
which followed them, beginning 4 weeks after the close of the epidemics, The means
taken, with which the numbers were compared, are for the seven years from October 1888
to October 1895. The total admissions of all cases into the Medical Wards were 3 p.e.
above the mean during the epidemic periods, 06 p.c. above it for the sueceeding weeks.
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TapLe IX.—Showing the Admissions during the Sixty-Eight Weeks in which
Influenza was Epidemic, and their Percentage to the Total Admissions.

— —

Tows, | Weekly. | Wiy | Nimissnn | Percentage. |
- . |=
Total Admissions, . . ; : 5289 (i 755 1030 100
Respiratory System, . : . . 13581 20-3 15946 261 21°3
Prenmonia, . . : . : lG 4G 305 LY 404
Pleurisy, . - . : - : 231 34 268 43 343
Civenlatory System, . ; ] : 466 G-8 687 28 001
Kidney Discazes, . : : i 223 32 44 432 45
Acute Rheumatism, . ; ; : 113 16 2004 21 a7
Nervous System, . . - ; TG0 11-1% 12:35 14-3 16-34
Digestive System, . g 2 . 01 10-3 1021 1532 13541
Mortality, : : ¢ ‘ : h40 7D T34 10-2 959

Semilar Table to show the Aduussions, de. for the Periods of Sixteen Weeks,
beginning one Month after each Epidewie, ov jor Ninety-Two Weeks.

Touls. | Weekly. | oy |'Admimions. | Peromtage.
| Total Admissions, . : : . GI5D 750 Ta8 100G 100
Respivatory System, : : ; 1426 155 1596 203 21-3
| Pnewmonia, . X d . X 273 2 305 3:9 404
| Pleurisy, - : - : : 2351 P 258 b | G I
| Cirenlatory System, . : ; ; 674 T3 68T 963 | o901
Kidney Diseases, . ; . : 355 385 344 508 ]
Aente Bhenmatizm, . . - : 183 | 24 204 26 i 2:7
Nervous System, . : : : 1186 ! 12+9 12:35 160 1634
Diigestive System, . : ; ; gye § 1°s 10°21 138 13-41
[Mboaliey; = s LT i 646 | 70 724 9-2 959
| |

If we take into account, in the first place, only the pereentage figures to the total ad-
missions, we find that the Respiratory cases admitted during the epidemic weeks consti-
tuted 26°1 p.c. of the whole, after the epidemics only 20°3 p.c., the normal being 21-3
p.c. Cases of Pnenmonia were 59 p.c. of the total during, 3-9 p.e. after the epidemies,
the normal mean being 404 p.e. The similar figures for Pleurisy were 4°8 p.c. during,
3'3 p.c. after, with a mean of 343 p.c. Cases of Heart disease copstituted 88 p.c.
during, 963 p.e. after the attacks, the normal being 901 p.c. Kidney diseases varied
only slightly : 4°2 p.c. of the whole during the attacks, they formed 508 p.c. after them.
Cases of Acute Rheumatism were below the normal in both instances. The Nervous
system seemed to be less affected during the outbreaks than more affected after them,
the figures being 143 p.c. before, 16°9 p.c. after, and the normal 1634 p.e. The
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corresponding figures for the Digestive system were 132 p.e. before, 138 p.e. after, with
a normal of 13'41 p.e. The death-rate during the epidemies was 102 p.e., after them
92 p.e., the normal being 9°59 p.c.

From a consideration of these facts we must conclude that Influenza attacks the
respiratory organs at the time, as of course is well known, while it does not seem to
canse serious affections of the other systems, especially of the cireulatory and nervous,
until some time later. This fact is of considerable importance ; for by the time these
secondary results appear, the patient is generally out of the doctor’s hands; and as they
may appear very insidiously, they may not be properly treated until the disease has
obtained a strong hold on the part affected.

Previouvs EpipEMIcs oF INFLUENZA FrRoM 1848,

I have thought that it, would be interesting and of value to investigate in a pre-
cisely similar manner the previous epidemies of Influenza recorded in the Infirmary
books. Unfortunately the books for the perioa before 1838 were lost at the time of
the opening of the present Infirmary building:  Only the four epidemics which have
occurred since 1848 could be considered. A relic of the past, however, exists in the
form of a small register for 1782, in which an epidemic of Influenza can be clearly
recognised.

Table showing the Weekly Admassions and the Percentages to Total Admassions
Jor the Epidemics from 1848 to 1891.

Year 1848-48, 1851, I 1844, 1867-08 1851-02,
23 Weeks, 18 Weeks, | 18 Weeks, 20 Weeks 23 Weeks.
: Totals, . ; . 802 724 614 i) 1724
Respiratory, Weekly, 73 106 1094 836 196
Per cent., 22-18 26-3 322 280 26-2
Pneumonia, Weekly, 1'52 1-72 1-16 1’18 41
Per cent, 436 428 342 304 55
Pleurisy, Weekly, 087 068 083 056 37
Per cent., 2:49 1-51 244 287 50
Cardiae, Weekly, 065 1-2 1:72 236 G0
Per cent., 1-87 202 504 TEE 9-2
Kidney, Weekly, 121 106 184 122 2:5
Per cent,, 349 262 B-37 41 34
Rheumatism, Weekly, 069 1-88 044 10 13
Per cent., 1-59 4G9 1-3 334 18
Nervous, Weekly, 282 47 34 391 107
Per cent., 814 117 101 131 143
Digestive,  Weekly, 404 35 261 24 &0
Ier eent,, 1446 807 765 =506 11-8
Infloenza,  Weekly, 521 104 (5 036 87
Per cent., 14-83 362 146 1-23 117
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As a short and clear method of presenting the facts about these epidemies, I have
drawn up charts which graphically depict their course. A chart for the epidemic of
1891-92 has been added for comparison. The charts explain themselves, the upper parts
representing the actual weekly numbers, the lower the percentages to the total admis-
sions into the Medical Wards. The upper parts are not directly comparable, owing to
the variations in the number of total admissions ; the lower, as percentages of these total
admissions, correspond exactly to one another (Charts IL to VL).

The epidemic of 1848-49 was the most severe of any of those which I have recorded :
as many as 14°83 p.c. of the total admissions for 23 weeks were due to this disease.
It is interesting to note that in the Infirmary books it is termed * Fever Epidemic”;
only in one instance is a case entered as Influenza. At the height of the attack as
many as 16 cases were admitted in one week, giving a percentage of 39'2 p.e. In the
figures for this epidemic and for the succeeding ones up to 1858 all fever cases were
subtracted from the total admissions into the Medical Wards, as in those days
infectious diseases were classed with the other medical ecases. The most striking
point observable in the chart which has been drawn out for this attack is the large
number of patients admitted with Digestive disorders,—14'46 p.c. of the total

number,—when compared with the numbers admitted during the other epidemics. It
may be also observed that the inerease corresponds with the height of the epidemic.
Although the attack of Influenza in 1848-49 oceurred during the winter months, the
Respiratory system was not much affected, if we exeept cases of Pneumonia, which were
in excess during the earlier part. Cardiac affections were very small in number—only
065 per week,

The epidemic of 1851, which lasted 18 weeks, was a spring attack, and chiefly
remarkable for the large proportion of cases of Acute Rheumatism admitted,—1°88 per
week, or 469 p.c. of the total number. The percentage for the last seven years was, as
we have seen, 2'7 p.c., or a little more than half. The Respiratory cases also showed an
merease.  Nervous and Digestive cases were few in number.

Although the epidemic which oecurred in the beginning of 1855 was very slightly
marked in Edinburgh, so far, at any rate, as the admission of actual cases of Influenza
was concerned, the percentage of Respiratory cases almost equalled that of the epidemic
of 1889-90. In 1889-90 the percentage was 33'1 p.c.: in 1855, 322 p.e. Cardiac
disense showed an advance on the previous attacks, while the number of Kidney
affections were much above normal.

The attack of Influenza which oceurred during the winter months of 1857-58 hardly
merits the name of Epidemie, but the number of Respiratory cases increased coincidently
with the admission of a few cases of Influenza,—a remark which also applies to the
admissions of Pneumonia. Only § cases of Influenza were recorded at this time.
Nervous cases show an increase at the time of the epidemiec.®

* The weather conditions which preceded and followed these four epidemics do not correspond exactly
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A similar chart was constructed for the epidemic of 1891-92, as the most repre-
sentative of the later outbreaks, the figures in the upper part being represented half the
scale of the other four. The percentages for the five epidemics are of course exactly
comparable. A glance at these charts shows that Influenza has not changed its character
or its ways from 1848 to the present time, and that the popular idea that the results
as at present experienced are much worse than they ever were in the good old days
when small-pox killed its thousands, and anti-diphtheritic toxin was unheard of, is not
borne out by the facts presented to you.

Descrirrion of THE LarGE CHarT (CHART L)

The first chart represents in a graphic form all the data from which the foregoing
deductions were made. Each division represents a week, the years are separated by red
lines, and the quarters by similar but thinner lines. By an oversight, which was uot
discovered until too late, two weeks were omitted in the chart for the last quarter of
1889 ; the numbers for these weeks have been ignored in drawing ont the chart, but in
no case were they of any unusual significance. The first red line represents the actual
number of cases of Respiratory disease admitted during each week, each division corre-
sponding to one admission.

The curve immediately below is a rvepresentation of the respiratory cases,
“ Bloxamed ” to fives, v.e., the mean of each sucecessive five weeks is entered for the
third or middle week of the period, above 15 being shaded in red, below it in blue.

The actual number of cases of Influenza which ocenrred in the Infirmary are shown,
per week, by dark blue squares—each square, one ease,

Immediately below, blue shading indicates the cases of Influenza in the Post Office
—each square, two cases.

As to the type of weather, blue shading of a square represents a week in which anti-
eyelones were prevalent ; red, one under eyclonie conditions,

The temperature is shown in the following manner. Each square shaded blue
represents a week in which the maximum did not reach 60° ; shaded red, the maximum
exceeded that point.  Solid blue squares indieate a minimum during the week of below

to those found in the later. T have to thank Mr Mossman for the data from which the following table has
been constructed :—

Type.
Period. Cyelonic.  Anti-Cyclonie. Mean Temperature, Mean Rainfall.
24 weeks before the four epidemics. 16 ] 45765 11
First 8 weeks of epidemics. i 2 41'59 47
47 weeks during epidemies, 29 18 4271 15
Last # weeks of epidemics. L 2 G387 34
16 weeks after epidemics, G 10 4625 37

But it must be noted that the epidemic of 1848-49 began during anti-cvelonic conditions, and when north and
east winds were unduly prevalent ; that of 1851 commenced during evelonic weather of not a pronounced type, with
a small rainfall ; that of 18556 during cyelonic weather, in which north winds predominated ; and the epidemic of
1857-58 commenced immediately after or c]uring the close of a very marked anti-cyvelone of two weeks' duration,
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20°, two represent a minimum of below 107, three of below zero. Similarly, solid red
squares show a maximum over 70°, two, of over 80°, and three, of over 90°.

The rainfall is graphically shown by blue shading, each square =02 inches. The
admissions of Cardiac, Rheumatie, Kidney, Nervous, and of the total numbers have been
treated in averages of fives, and are all drawn to the same scale except those of Kidney
disease and of the total admissions—in the first, 5 squares go to one case; in the
second, 1 square represents one admission; in the others, 2 squares represent the
admission of one case.

The number of deaths iz similarly shown. In all these curves red shading
corresponds to an admission over the average of the seven years, blue shading to one
below it. :
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CHART V.—EPIDEMIC OF INFLUEKZA IN THE WINTER oOF I85T7-1858.
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