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INTRODUCTION.

Tre investigation embodied in the following pages has
occupied my attention for several years, during which I
have been gradually collecting the necessary data fru?n
every civilized country. It can scarcely happen that in
such a complex task every single death-rate should have
been accurately calculated, but the greatest care has been
exercised, and I believe that very few errors will be found,
and that such as may have occurred will not vitiate any
conclusions stated in the body of the book.

Some measure of originality is claimed for the method
of statement of the facts. The death-rate for each year
is plotted out in diagrammatic form on a scale which is
constant for all the diagrams throughout the book, with
the exception of Figs. 12, 23 and 24. The necessity for
tabular statements is thus avoided, as the death-rate for
any given year can at once be ascertained by reading the
scale attached to each diagram. Fuorthermore, the relative
bulk of diphtherial mortality in different towns and
countries can be seen in a manner which is much more
impressive than a tabular statement of yearly death-rates,
and more accurate than an average death-rate for a series
of years. The avoidance of average death-rates for succes-
sive series of years obviates a source of error which, in my
opinion, is most important and serious. The diagram
enables the number of epidemics oceurring’in the period
investigated to be exactly stated ; while a comparison of the
average death-rates may include periods which contain
one, two, or more epidemics, according to the arrangement
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NORTH AND SOUTH AMERICA. 11

It will be seen that for the years 1856-94 inclusive, the
lowest death-rate from diphtheria plus croup was 43 per
100,000 inhabitants in 1858, the highest 196 in 1876, the
total endemic prevalence of the disease being very great,
as shown by a glance at Fig. 1. It is possible that the
minimum year, 1858, had really more diphtheria and
croup than is indicated in the diagram, owing to the de-
ficient recognition of the disease at that period. After
the great epidemic culminating in 1863, a marked remis-
sion occurred, the second great epidemic reaching its
maximum in 1876-77, after which the amount of the
disease remaining endemic was greater than that follow-
ing the first epidemic.

Bosrox.—During the 35 years 1861-1895, the death-
rate from diphtheria plus croup in this eity varied from 35
per 100,000 inhabitants in 1872 to 218 in 1881. The pro-
portion between diphtheria and croup is shown for the
years 1880-94 in Fig. 2. The general shape of the
epidemic curve is the same whether we take diphtheria
alone or this in conjunction with croup; and the same
remark applies to most of the diagrams to be subse-
quently considered. It will be observed that there was a
great epidemic of the disease culminating in 1863-4, and
that then an interval of comparative freedom from it
lasted for ten years. In 1875-6 another great epidemic
occurred. With but a short and imperfect ebb of the
epidemic tide, a still more fatal epidemic occurred in
1880-1, followed by later epidemics culminating in 1889
and 1894, Between these maximal diphtheria years a
large amount of diphtheria was endemically present, the
death-rate from 1875-95 inclusive never being lower
than 62 per 100,000 (in 1891).

Provipexce.—In Providence during the years 1868-75
the death-rate from diphtheria plus croup varied from 25
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per 100,000 in 1868 to 857 in 1877. The high death-rate
in 1877 represented the acme of a great epidemic in
18.;{)—4_.*9. Following on this were smaller epidemies in
1881, in 1886-90, and in 1895 (Fig. 3).

BOSTON.

(Population : 1870—250,500 ; 1800—448,400,)

Death-
riate per
1100,
2:00

New Yorg.—The death-rate from diphtheria plus croup
was at its lowest (69 1) in 1873, and at its highest (276) in
1877, a year earlier than in Providence, and two to three

s & ¥ »
years earlier than the corresponding maximum in Boston.

1 Where not otherwise stated the deaths are all given in their
proportion to 100,000 of the population. The scale on all the
diagrams gives the death-rate per 1,000 of the population.
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14 DIPHTHERIA.

[n 1881 a second maximum occurred, closely approaching
the first in height, while later epidemics of not much
smaller magnitude culminated in 1887 and in 1894 re-

spectively.
MEW YORK.
(Population : 1880—1,111,941 ; 1500—1,617,097.)
leath- (=3 (=1
r}uLeL;Jlir E = o §
1000, Fl = ;
. !
_____ __i 5= i S :.
2:40 e Jl.. ! - o
| ! | i
i | Il :
pggles - in - IREHE S

BrookLyN.—Being close to New York, the curve of its
diphtheria mortality is, as might have been anticipated,
almost identical with that of the latter city. The death-
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rate from diphtheria in Brooklyn reached 215 in 1879,
and sunk to its minimum of 59 in 1884, as compared with

Death-
Iate per I
1000,

200

1879
1850
8

| 31

E-Y D : : EROOKLYN.

(Population : 1880—564,448 ;

1890—=571,802. )

PHILADELPHIA.
(Population : 1580—01,380 ;

ST - 1o P 1560—1,064,277.)

a maximum for New York for diphtheria of 208 in 1877,
and a minimum during the same period for the two cities
(1875-95) of 78 in 1890,
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BEALTIMORE.
(Population : 1880—410,000;
1800—455,427.)

PITTSEURGH.
(Population : 1880—156, 380 ¢
1800—235 617.)




18 DIPHTHERIA.

CinoinNaTI.—In this city the death-rate from diphtheria
plus croup ranged in the period 1868-95 from 165 in 1890
to 50 in 1875. The diagram for this city is remarkable
for the comparative smallness as well as the lateness of
the rise in the decennium 1871-80. Its maximum was in
1878, as compared with 1877 in New York. Similarly in
the' next decennium the maximum of diphtheria was
reached in 1890, as compared with 1887 in New York.

CINCINMATI.
(Population : 1870—042, (00 1280—1 , 204, (4. )
Death- : :
rate per (= [« o
1000, 5 2 @

140 3 . .
|
|

Fig. 7.

Sp, Louts.—During the period 1868-99, the death-ra}t.e*
from diphtheria plus croup ranged from 262 in IHBT_tO 26
in 1868. The epidemic in the decennium 1871-80, as
judged by the combined curve for diphthm_-m- I:md f:mup,
reached its acme in 1876, earlier than in Cincinnafti, con-
trary to what might have been expected on the assump-
tion that the disease had travelled from east to west. In
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decennium 1881-90 two great epidemics occurred

the
ing, and in 1895 there is what looks like

almost commingl
the beginning of another large epidemic.

Death-

rafe per o a o
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ST. LOUIS.
{ Population : 1870—310,564
1880 451,770.)

NEW ORLEANS.
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g8 - STATE OF
MICHIGAN.

{(Population :
1870—1,154,28%

IEt—, 0=, THE. )

CHICAGO.
(Population :
1870—298,977 :

1500—1, 046,564, )
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Chicago being situate on Liake Michigan, though not
in the State of that name, the similarity of the curves
for the whole of the State of Michigan and for

Chicago is interesting. The curve for the State of

MONTREAL.
(Population : 1872—120,750 ;: 1804 —241 748.)

(=]

. Q &

Death- g o
rate per ]
LR 1
2-40 »

20

Michigan represents a fusion of a number of epidemics 1n
its different parts, hence its greater smoothness than when

a single city or diﬁtricp is plotted out.
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England about 1855-57. The accompanying diagrams for
England and for London confirm this view. Croup had
been separately classified from 1838 onwards; and so had

sty 2 2 = 2 2
000, = = = & = &
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laryngitis for a considerable portion of the period 1838-15.
A glance at Fig. 13 will show that the transference of
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HASTINGS.
(Fopulation ; 1871—28,201 :
1891—562,223.)

EASTBEOURNE.

(Population : 1881—22,014 ;
1801—84,060.)

BERIGHTON.
(Population : 1871—80,345
1501—115,875.)

CROYDON.
(Population : 1871—55,652 ;
1801—102,0607.)
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PORTS-
MOUTH.
(Population :
18681 —05,200 -
1891—159,235.)

SOUTH-

AMPTON.
(Population :
1881—60,051 ;
1801—73,384.)

BRISTOL.
{(Population :
1860—1821, 780 ;
15— 230, 6235, )

CARDIFF.
(Population :
1561—32 054 ;

1891 —130,283.)




ENGLAND AND WALES. a7

on a small scale. In 1895-96 Birmingham suffered
severely from epidemic diphtheria.

WorvermanproN had an epidemic of diphtheria culmin-
ating in 1885, and a much more severe epidemic in
1894-96, which may be connected with the epidemic
starting a year later in Birmingham.

I 1
Death- I :
o o

rate per o
1000, g @ o

.- 18RO _

~*~ WOLVERHAMPTON

80

40

WERRECR

0

BIRMINGHAM

‘2 = = s
2o ERIGESTER °
v

Fig. 16.

LEicesTER, as will be seen from the curve (Fig. 16), has
suffered very little from diphtheria, the intermittent rises
being of very small calibre. There is an appearance of
an epidemic on a somewhat larger scale in 1896, the issue
of which cannot yet be stated.*

* In 1897 the death-rate from diphtheria had increased from 31
in the preceding year to 36 per 100,000.
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MANCHESTER.'
(Population :
187 1—i01, 155 ;
1891—505,348.) |

SALFORD.
(Population ;
1561—85,106 ;
1881 —108,136.)

OLDHAM.
(Population :

1881—111, 343 ;
1891—131,463.)

ST HELENS.
(Population :
1871 —45,134 :
1801 —T71,000.)

LIVERPOOL.
(Population :
1361—443,035 -
1581—517,851.)
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Death- | ;
I'illlflmh‘r o E & g HULL.
©a 5 ; @ (Population :
e s 1871—122,226:
5 . 1801—219,812.)
18 . ; ' BRADFORD.
| (Population :
: 187T1—140, 087 -
[ | 1891—216,5938.)
|
- 1
= HUDDERS-
o : FIELD.
5 (Population :
: 1878—50,2435 :
a e 1884—08,.511.)
! ]
f '- -
20 e Sele ol i HALIFAX.

(Population :
1586—M, 756.)

LEEDS.
{Population :
187 5—27E,610 ;
1806—347,278.)

SHEFFIELD.
(Population
1861—186,375 ;
1501 —325,304. )

Fig. 18.

NORTHUMBERLAND.

The curves for NewcastLe-vpoN-TyYNE and SoUTH
SHreLps resemble each other in shape and time incidence.
There has been no great epidemic; but it 1s evident that
the amount of diphtheria increased in both towns from
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SCOTLAND AND IRELAND.
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KILMARNOCK.
{(Population :
1881—2h,8064 ;
1801—27 B8, )

GLASGOW.
(Population :
1861—307,673 ;
1591 —507,1435.)

PAISLEY.
(Population :
1881—56,635 ;
1891—066,427.)

DUNDEE.
(Population:
1831—142,455 5
1801 —155,640.)

ABERDEEN.
(Population :
1881—105,076
1801—121,905.)

Fig. 20.
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Death- =
rate per
LR E |
80

1870
1880
1590

00

({Population :
1581 —60 238 -
1881—63, 408.)

; IGREENDCK
1

EDINBURGH

{Population :
1881—250,402 :
1801—261,261.)

20

PERTH

(Population :
1881—20, 756 -

80 1891—30,760. )

Fig. 21.

Nore.—The Scottish and Irish curves terminate in angular points
instead of in horizontal lines, 'These diagrams had been completed
before the columnar shape of diagrams was finally chosen, but it was
not thought necessary to reconstruct the diagrams already completed.









(1

=
i
= -
. : b T
f F
i
4 o
-
— 4y
T







- . Y - - - ) 1 " B S £ Y » L B el
582 E AT1E s [ 5 5 ek 1
c ara ¥ e e - ST T - r N F T 1=l = - ®
e - L e L L " A 3 i . L ] L L .
E g ek ) i | : LI E . [ .
L0 RA. ] B (i Il
dir [ 1t




s 1




o I § rloDes E ] ARES 1 | pLLEE
-3 | - r ! - ¥
I - U el L] - :







3 ¥ 1 i & g
. - I - - e o =11} LS L [ C .
L s b - :
- i . L o L - 1L ] 4 B - .




UL 5 -
: : C i § - !
ala | L L Y ; : 5 :







;t "
3 - T I







o L : ] . i
I | | ¢ I
;| T .
- j I k o v































- L ] %




THE HAGULE
(Population : 1876—110,010 ;
180565—180,455.)

ROTTERDAM.
(Population : 1867 —117,104 3
1805—276,337.
|
-0 ‘I
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T
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i ' AMSTERDAM.
[}
. B (Population : 1870—308,502 ;
-m \ 1 . el e - i}
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ANTWERP.

(Population : 1860—111,709 ;
1806—277,581.)

]
[]
i

— - -

BRUSSELS.
(Population : 1862177004 ;
1806—190,813.)

BRUSSELS and
SUBURBS
(Agglomeration

Bruxelloise),
(Population : 1876—5800,377 3
1BIM—0518,387.)
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GERMANY, AUSTRO-HUNGARY, AND RUSSIA. 79

Breslau, 1887-88. In Frankfort it was still later and more
protracted, only commencing materially to decline about
1893. The whole series of German curves is worthy of
careful study in its bearing on the hypothesis of gradual
progression of the disease from town to town.

EERLIN.
(Population ; 1868—716,088 ; 1806—1,003,728.)
Death- = - =
riLle per i :
LAY, E E] E
240, R e
: ! | :
0 . L

Fig. 30,

(Through an oversight, the part o
(lr:-.ath—r&tu:fmm croup is indicated by
lines, instead of by stippled columns

f this diagram representing the
white columns enclosed by black
» @8 1n all the other diagrams.)

The Frankfort records go back to 1851. In the first ten
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GERMANY, AUSTRO-HUNGARY, AND RUSSIA,

BRESLAU.

(Population : 1530—105, 201 ; 1806—378,0E0.)

Dreath- o= | E:
Tite per :E': % o
TN, 3
]
160
1-40
1-20

1:00

FRANKFORT-AM-MAIN.

(Population : 1851—36,396 ; 1805—226,000.)
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PRAGUE.
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TRIESTE.
(Population : 1866—116,967 ;
1806—161,856.)
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epidemic of diphtheria began in Buda-Pesth, which
reached its maximum in 1890-92, and then rapidly
declined.

Vienna showed a fairly stealy endemic prevalence of
diphtheria between 1865 and 1870. In 1876-79 it suffered
from a severe epidemie, which was repeated in 1891-94.
The time incidence of these epidemics corresponds fairly
well with that of Buda Pesth, which is on the banks of
the Danube, at a lower point than Vienna. The recent
epidemic was, however, later in Vienna than Buda-Pesth,
reaching its acme in 1892-94, instead of in 1890-91.

The returns for Prague show epidemies reaching their
maxima in 1877-78 and in 1887-89 (Fig. 35).

VIENNA.
(Population : 1805—501,647 ¢ 1805—1,488,464.)
T =0
] §
Death- i %i %
rite per ] o i
1O, ; L] 5

1'60 : ' .

2w
chmmamaa wd

Fig, 36,
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MOSCOW.

(Population : 15582—753,460.)
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S50 DIPHTHERIA,

in view of the scattered distribution of the }Tuw.reg[ml

population.
CHRISTIANIA.
Record for 1878 misstng.

(Population ; 1880—53,687 ; 1806—1061,157.)
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Death- qu' = = Fl 4

rate per | I i |

1000, | L] [










|||| o

a—068T ¢ LeL TII—T1081 - uonpemdo)

‘WIOHY00L1S

lllllllll

Death-

1:20

LR,

rivke por

1:00

{FIL'EEE—008T { 000" ZaT—FF8T : uorjumdog)

_ 'NIOVHN3IJOO

777

S Y

000 FoE

LOST = O00'9ST—FFST & norjumndo,.g)

HAHYIWNIA 40 SNMOL IVIONIAOHd

...........

1-00
"800
i)

1°60

B






I
' ’ . - r T
F L L L [ [ 1 2 =
L L - - -




- [ I \
) i ] L |
| ] 10 ]
















AUSTRALIA AND NEW ZEALAND. 97

disease was imported by passengers who were landing
every week at Melbourne from England, where a great
epidemic was raging. The first recorded fatal case in
Melbourne, he states, occurred in October, 1858, and up
to the end of that year only six fatal cases were recorded
in the colony. Mr. Thomson quotes official statistics
Death- §|

rate per
100,

181C

i | R

VICTORIA.

15280
1890

QUEENSLAND.

Fig, 41.
for the colony, going back to 1853, These show that,
from 1853 onwards, the annual deaths from croup num-
hauzred 32 (six months of 1853), 72, 53, 69, 56, 102, 229,
1.3.[1, 166, the last number being for the year 1861.
D11I]hthm-ia first appeared in the returns in 1859. A
writer in the Australian Medical Jowrnal, during 1857,

H
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states that he examined the larynx in several fatal cases
of croup in Melbourne, without finding any false mem-

SN e : 3 _ : =
brane. Notwithstanding this statement, I am of opinion
Death-
Tila par
TO0R).
120

1:00

MELBOURNE.
(Population :
1561—130, 016 ;

18805—443, 255,

SYDMNEY.
(Population :
1856—=1,681 ;

1808 —402,500. )

ADELAIDE.
(Population :
1875—81,015;

1806—40 30, )

Fig. 42,

that a certain proportion of the cases of croup before
1858 were diphtheritic, and that the great mcrease of
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mortality from diphtheria and cronp immediately after-
wards did not represent solely deaths from a newly
imported disease, though doubtless a large number of
cases were imported.

According to the above report, diphtheria appears to
have been in Tasmania before it was noticed in Victoria.

In Queensland (Fig. 41) a considerable epidemic cul-
minated in 1873, which lasted with severity until 1877.
A second epidemic reached its maximum in 1885.

g 4 g

1870

—

SOUTH
AUSTRALIA.

New South Wales, lying between Queensland on the
north and Victoria and South Australia on the west,
evidently suffered from the “early” epidemic of diph-
theria, as shown by the table (top of page 100) guoted
from the ninth annual report for 1866 of this colony :—
“The first mention of diphtheria occurs in the report
for the year 1864, but the disease had occurred to some

extent during previous years, and had been tabulated
as quinsy.” *

; f.j".li‘ft!,'[l f:rm_n “Age and Sex Incidenc: Mortality in Michigzan,
trom Diphtheria and from Croup, during 25 years, 1870-94,” by C









NEW ZEALAND. (A) North Island,
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Fig. 4.

Nore.—The record begins
croup were registered in Tar

78 and in 1878

Districts of—
AUCKLAND.

(Population : 1871—064 452
1530G—155, 040.)

TARANAKI.
(Population : 1871—4,500 ;

1504, 20,833.)

WELLINGTON.
(Population : 1871—25,218;
1806—123,950.)

HAWKE'S BAY.

(Population: 1571 0,212 3

135—34, 7009.)

:n 1872. No deaths from diphtheria or
anaki in 1884, or in Hawke’s Bay in 1872~

102
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AUSTRALIA AND NEW ZEALAND.

NEW ZEALAND. (B) South Island.

Daath- S| % ﬁ:

rate par s i !
1), E- 1 =1 -
2':!9__.II e e i
' - i i
: l i
S b e R ey oAl e e
St | .

Districts of—
CANTERBURY.

(Population|: 1871—45,807 ;
1306—137,807.)

OTAGO and CHAT-
HAM ISLANDS.
(Population : 1871—73,970;3
1506—10606,407.)
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NEZW ZEALAND. (B) South Island, continued—
| 8! 2|
Death- * ;
|'-'1-1{t.‘lltlll']' i P
1000,
A Iy SN [

60

Districts of —
MARLEOROUGH.

(Population : 1871—=5,385 ;
1806—12.8677.)

NELSON.
(Population ; 1871—23,042 ;
1896—36,201.)

WESTLAND.
{Population’:}1871—15,381 ;
}1800—14,598.)
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Fig. b7,

Mean annual discharge over Feilde's Weir on the River Lea. Percentage deviation
from the mean annnal discharge for the entire period, omitting the years 1870-T1-72
and 1878-79, for which there are no records.

NoTE.—All the years in which the discharge was below the mean are indicated by
black columns. Most of these were epidemic years, but Fig. 138 should be consulted
for exact details,
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