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SCARLET FEVER.,

A resum€ of the behaviour of the Disease in Glasgow,
during the twelve years, 1893-1904 with special
reference to Climatic Conditions,

B e e e Y e b L L bl

Scarlet Fever, as is well known, is characterised
by a peribd of greatest prevalence in the last quarter of
the year, by an incidence rate highest between the ages
of two and five years, and is essentially a disease of
temperate climates, being almost unknam on the equator,

(1)

and very rare in the polar regions -, From these two
extremes it shades off gradually, until we find it most

prevalent about midway between these points,

The objset of this enquiry is threefold, viz.,-

(1) to ascertain, if possible, whether temperature or
rainfall have any bearing on the increased prevalence of
the disease during the autumn months, or whether climatic
conditions have any definite relation to the frequency of
epidenics -

(2) to inquire into the factors at work in spreading
the disease, and -

(3) to ascertain the influence sanitation has had on these.

factors.

It/




It must bé emphasised at the outset, that the
influénée of climats can only, with difficulty, be
separated from that of other conditions of environnent,
and to obtain trustworthy and accurate statistics under
this head, it would bz necessary to eliminate the effect
of variation in age-distribution of the population,
density per inhabited room, differences in food, and

other particulars.

It is generally admitted that the persistency
of fype displayed by measles and smallpox, is quite
remarkable, but this fact has never been clearly
demonstrated regarding Scarlet Fever, Records which
tally closely with our modern descriptions of Scarlatina,
do not date far back, Neither Sydenham(g)nor Sibbald(s)
make any mention of sore throat in their-descriptions of
this disease. It was described by Morton(4)as con-
~fluent measles, Other observers(s)almost certainly
include cases which now would be labelled Diphtheria.

All through the eighteenth century this confusion
continues, meking it almost iwpossivle to obtain anvy

evidence of persistency of type from the records,

The mortality from Scarlet Tever has shown

very/




very wide fluctuations from time to time, In the

(6)

Registrar General's first decennial swmary, 1851-60,

the deaths amounted to 88 per 100,000 for all ages; from
1861-70, the figure had risen to 97; bdbut in the period
1871~80, the rate of mortality fell to 72. From 75 per
100,000 in 1878, the rate has fallen gradually but steadily
until the present time when it stands at 33,

Not only do different outbreaks differ gr-atly in respect
of mortality, but the epidemiés have a tendency to occur

in cycles; and an absence of the disease for a few years,
has heen repeatedly followed by a great increase in
infectivity and mortality, It may be that part of the
reduction in the mortality may be due to better diagnosis,
cases, for instance, which formerly were called Scarlet
being now registered as due to Diphtheria, but nevertiheless,
after making ample allowance for this fact, it is undoubtesd-

-1y the case that Scarlet is becoming less fatal,

The autunmal prevalence of Scarlet Fever has
been observed by almost every writer on the subject.
Hirsch(7)mentions that out of 435 epidemies in various
parts of the world, 22 per cent occurred in Spring, 24 per

cent in Summer, R9 per cent in Autumn, and 25 per cent in

winter,/




Winter. Longstaff(B)in 1880, constructed a dliagran
which showed that the mortality from Scarlet Fever,
increased throughout the summer, reaching its maxiium at
the end of October, falling thereafter to a minimum in
April, The Registrar General gives a diagram in his
Annual Summary for 1880, constructed from the death returns
for forty years, which shows a similar seasonal distribu-
~tion. Matthews Dunoan(g)traoed the weekly curve of
deaths from Scarlet Fever in London for twenty-eigint v=ars
(1848-1875) and the autumnal rise was a merked feature of
every year without exception, ' Br. Whitelegge lo)Medical
Officer of Health of ilottingham constructed a similalr
diagram, based not on the death returns, but on the actual
cases, and has published the following table of the
incidence of 13,000 cases occurring in Aberdeen, Edinburgh
and Dundee, during ths years 1885-6-~7, the monthly totals
being stated as a percentage of the monthly average.
Seasonal Curve of Cases,vstated as Percentage of

Monthly Average,
( Aberdeen, Edinburgh, & Dundee, 1885-6-7)

Jan, l Mar rApr tVay' Jumv TJu]y’ Aug [é

i N {
{ 1

Cases.i 70 89i 80 45 50 60 82 118 162 185 155 103




It has been frequently pointed out that the
mortality rises and falls proportionately Jess than the
cases do, and this would seem to suggest that the autumral
prevalence of Scarlet Fever is attended by a low case

mortality, a feature which is sometimes observed,

There seems to be some’influence, varying in
degree, at Work, apart from personal infection which, of
itself, tends to increase the number of cases during
Autumn, Hirsch, referring to this influence, states
that it is not "any particu’ar kind of weather”, Fnteric
Fever, which, in its incidence, has many points of rescmblance
to Scarlet Fever, reaches its seasonal maximum at the same
time (end of October), and its minimum occurs at midswmmer,
while the minimun of Scarlet Fever is in July . In
contrast to the close similarity of these latter two
diseases, Smallpox and Whooping Cough have curves exactly
the reverse, the maximum being in Spring and the minimum

in Autumn, while Weasles has a peculiar curve of its own,

In large cities Scarlet Fever is omni-present,
and at variou~ periods throughout the year groups of casss
are constantly occurring almost like small epidemics,

An explanation of these limited outbreaks has been sought

for/
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for in vain in the usual channéls of infection - milk,
infection cauzht at school, or even in the grouping of
the cases in one locality. It therefore seems obvious
that some meteorologzical conditions arise from time to

time to favour the spread of the virus.

The data employed in enquiry,-

In order to avoid any error which might accrue
from "paucity of data", a period of twelve years, Vix,,-
from 1893 to 1904 has been selected for the purposes of
this enquiry. Although the "Infactious Dis=ase Motifi-
-cation Act"was in operation in 1889, it was deenz=d
advisable to couwmence with the year 1893 lest before that
date the returns sthould be incommplete, From the
weekly returns issusd by the County Medical Officsr of
Health for Renfrewshire, the number of cases of Scarlet
Fever notified each week in Glasgow, was extracted for the

tweélve years above mentioned, and these numbers were

tabulated as follows:-



- -

First Quarter's Cases,

iek- 1895] 94 95.] 96. 97| 98]
‘ést. 981 94| 76 | 53 | 35| 37| w2
»an. 116 | 7g | 73 | 57 | 48| 81| 83
Srd. | 121|106 | 76 | 61 | 55| 75147
wh.| 89] 96| 74 45 |59 76| 91
ith 1171 87| 69 38 |51] 76| 91
éth, 110| 66 | 78 44 63| 62| 73
] 59| 55 49 |66| 78|114
59 | 70 35 | 60| 58 97
84| a7 47 |e2| 77| 84
65| 50 54 |41| 45| 73
65| 56 54 47| 73| 56
44 | 54 43 | 58| 55| 78
49| 65 50 |71 63| 70
972|843 630 |716| 856 1129

99,

87
80
60
74

o1l toz.
54| 38
59| 55
68! 58
68 52
55| 54
61| 47
69 | 47
66| 59
89 50
74| 58
55 60
75| 39
49 49

842 | 666

103,

31
42

44
38
39
44
43

34

29
25

24

480

'04.

38
20
35
33

36
31

32
28
22
28

|33
42

37

Total.

697
805
953
799
795
753
778
726

747
681
642

671

631




Second Quarter's Cases,

99.

"05.5'04.!Totalszv,

k. 1893] 94, 95. 96 97| 98| ilgootitbii['béf| N
84 42 62 45 52 66 74 73 67 59 31 27 682 57
59 50 49 65 37 47 66 7" 74 50 19 66 669 56
71 431 51 45 31 52 91 83 61 40 50 76 662 55
55 45 61 63 35 44 177 81 46 40 41 61 649 54
51 55 49 36 39 33 78 58 59 53 36 38 585 49
80 49 59 48 41 44 56 85 75 40 27 25 624 59
81 37 46 42 42 42 79 74 57 50 30 26 604 50
6y 54 59 49 41 57 170 56 47 61 46 17 624 52
g9 39 40 39 36 52 77 68 54 33 44 22 593 40
75 54 62 37 40 55 8% 86 47 39 32 28 639 53
6o 65 57 20 B0 56 8l 47 46 44 43 17 604 50
41 51 47 30 36 59 77 | 59 63 43 38 26 570 48
59 4o 50 37 28 78 77 . 65 62 46 59 21 619 59

5 [s24 692 590 bo 678 oar | sse 758 | 508 496 250 |



o9
71

g

&n 79
fgfm 87
; h 81

s S

j 942i

83

1895 944 95

13 .

95

45

46
37
36
78

90
9%

131
98

39

110

{

o2

59
66
75
95
80
87
80

96
94

o7 |921

96 97

32

28
19
38

43
55
a1
60
53
62
62

58
61

612{590| 75

45
40
34
43
35
45
T4

71
78

[t}

Third QYuarter's Cases,

]

4 1150 | 986

57| 63
52! 91

36 45
49 67
51 62
48 65
60 89
59 119
80 98
80 89
7% 109

i

54 137 |
6é 116

62
34

21

41
71

80

86 .

75
96

93

92.

73

]
92

69

46

34
44
52

63
40
60
62"
| 72!
134;

F oy

€6

50 .

33 46
27 38
27 19
57 40
30 28
41 34
42 35
83 45
29 49
60 43 .
46 55
51 49
33

40

{ 98], 99./1900] 'o1, '02. '03
B O s EIE 4 SRV W JE -

38 |
25

| 82| 526, 514| 304|

14
17

9
15

15

24

28

32

27

33
29

34
_7

i

588

465
474
548
o971

628

736
820
890

880
916

I

04. Total, av. o =

(93 92
o 4]

(@)
(@3]
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Fourth Quarter's Cases,

1093, oa) 95! o6y o7 98] 09|

1900,

i

-
97 122 90 76 80 142 151 97 77 66 63 45 1106
130 134 78| 75 79 103 132 146 72 54 38 38 1079
105 133 91 68 105 111 163 125 89 53 41 27 1111
69 134 112 54 124 86 149 . 123 108 55 40 39 1093
6 156 o7 62 102 85 132 107 79 61 37 31 1025
79 117 98 70 86 104 135. 71 89 64 39 34 986
83 117 75 66 95 YY 117 97 68 51 20 21 887
84 91 71 73 85 107 116 98 147 48 24 24 968
91 102 88 B84 67 90 130 89 52 52 40 34 919
19 104 75 85 61 79 93 8L 62 60 38 27 814
105 105 60! 57 64 100 121 89 46 47 | 39 24 857
93 85 64 72 B2 94 98 69 44 44 27T 29 799
58 72 55 62 56 98 85 69 39 40 28 zoé 689

i

- 11i9{14’7bi 1054 904 1086‘ 127? lGZC{ 1261 | 972 | 695 | 474 | 394 |
LU U TR S SR I SRR S : - I Lo o

'01;“02.¥'03.i'04l Total,l v,
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and touches its minimum in the twenty-eighth week (tiirty~

-five casss). This latter figure is perhaps lowar

than it should be, 6wing to July being the holiday ti.-

e

-+

in Glasgow, Especially in the last fortnight of
month there is a large exodus of people to coast tomsu,
but it is to be noted that the returns for these coant
towns do not show any increase in cases of infecticus
disease during this period, ~nd it rmst therefore b=
taken that the twenty-eighth week is really the mini i,
From these extremes the curve is an even one, excert Tor
a peculicr "kick" in the third week of the year, at whic:.
time, the curve, which has been falling steadily frox ths
maximum, ascends from fifty-eight cases in the firsh woon,
to seventy-nine in the third,. Thereafter the fall is
gradual and sustained until the miniwmwa is reachs=d,

This small wave, which is quite evanescent, 1is very
peculiar, and its explanation is extreunely difficult,

The first solution which strikes one is that here we

have school influence coming into play, i.e., the 1ircrease
follows about one week after the schools reopen frou the
Christmas holidays, Were this the real solutior,

however, the increase would bhe sustained, but this is not

S0. Tt mey be that the curve of Scarlst, liks ‘hai of
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Measles and Smallpox, has two maxima, the secondary p-ok
in Zearlet being less pronounced, and following sooner

after the true naximuwn than in the two foruner diseases,

Therevﬁﬁpear to be two factors, at lzast, =t
work in determining the epidemic prevalence of Scarlet
Fever,

(1) The influence of an accumulation of susceptible=
persons in the interval between two epidemics of the
disease, and -

(2) Certain condifions, cyclical or otherwise, which
appear to be operative in determining the periodicity of
the epidemic, This latter is exemplifisd in Chart II
in which the aetual number of cases occurrins in =sach
quarter of the twelve years under review, 1is shown,

On examining this chart, it is apparent that over anrnd ahov=
tne annual autumnal rise, there is a larger wave, extending
over a period of about six years, having its pesaks in 1893,
and 1899, and its hollows in 1896, and 1904, This
figure presents the features so graphically described by

Cr. Ransome(ll)

as being "like a vast wave of disease, upon
which the lesser epidemics show Jike ripples dpon the soar-
~-face of an ocean swell," Dr. Ransome's invsstigations
vo . (12) ] . ;

were extended by Dr, Whitelegge, and the latter has

1/

conclud

(¢4
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concluded that in the shorter waves thesre is no increase

in virulercs - the disease simply assumes epidemic pre-

-valence,-and that in the longer or fundanental waves,

the evidence of increased sevsrity is obtained from -
(2) The increased death-rate, and -

(v) Persons at exceptional ages being attacked,

The following is a summary of the cases recordad
each quarter (seec Table A.) from 1893 to 1904 inclusive,

TABLE B.

} — e e e e e ¢ e e e e

| | | T

i t
VY & a r, 1lst Quarter, 2nd Quarter,. 3rd Quarter. ith Quarter,

1893, 1,116 881 | 942 1,119
1894, | 972 % 624 | 875 1,470
1895, 843 3 692 921 1,054
1896, 630 f 559 612 904
1897. 716 518 590 1,086
1898, 856 678 75Y 1,276
1899. 1,129 987 1,150 1,620
1900. 993 882 986 1,261
1901, 842 | 758 | 782 978
1902, | 666 598 | 526 695
1903. 480 496 | 514 4T4
1904. | 415 450 . 304 394
| Totals. | 9,658 | 8,125 | 8,959 | 12,525

Grand Total = 39,065 cases,
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Tt will be apparent, from the above (Table D.)
that, with the exception of the years 1903, and 1904, the

)

nuither of cases recorded was highnest in the last quarter,

and lowest in the second or third quarters, This is
‘also trus for the average of the twelve years. In 1903,

the third quarter was ighest, while in 1904
quarter had the larsest number of recorded cass=s. The
disease has therefore in 1903 and 1904 departed from its

original autuwnal prevalence, and has bHecoe more evenly

distributed throughout the year, This change is dus
to the absence of Dpidemics. Whatever may be the noin

reason why the annual autumnsal increase did not apnear, it
is certain that improved methois of disinfection, isolation,
and a more rigorous use of the Clauses of the Public Hsaltn
Act, 1897, relating to Infectious Disease, have contribut=d
to this result, The fact .u1st not be lost =ight of,

that, in Scarlet Fever, we havs o disease which is

divisible into two separate portions,

(a) The endemic amount of the disease, vhich is n

Britair, »’most certainly a constant feature, and -
() The epidemics, which appear from timsz to time s

are superimposed ahove the endemic- amount.

TO/
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To come to an accurate conclusion regarding epidemic
prevalencs, it would be necessary to know what is to De
taken as the number of cases which should be reckoned
as representing the endemic amount of the disease,
The plan adopied to obtain this factor will De described
later.

From Table B. it will be seen that, in all
39,065 cases of Scarlet FPever were notified as having
occurred in Glasgow during the twelve years 1897 to 1904
9,658 cases (25%) occurred in the first quartzr, £,125 cas=s
(20%) in thes second quarter, 8,959 cases (23%) in the
third, andd 12,325 (32%) in the last quarter, The total
nunber of cases recorded annually, fell frowm 4,008 in 1893,

to 2,705 in 1896, the Tigures reading'as followst~-

‘ Y e anr, ! Number of Cas-=g,. g

" 1893, 4,058
1894. 3,941
5 1895, | 3,510
1896, | 2,705, |

From 1896 tg 1899, there was a decided

increase/
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increase, the numbers being as followsi-

Year, i Number of  Cases,
1896, :A - 72;565 7 N
1897. % 2,910
1898, | 3,567
1899. ‘ 4,886

"In 1899, the highest .point during the twelve
years was resched, and since that date, thnere has again
been a gradual diminution in the annual number of gases,
until in 1904, only 1,563 cases were recordsd, i, =, 1ot
so many as were recorded in one quarter (last) of 1899
(1,620 cas=s),

These variations ars graphically shown on Chaort IT,

1

The most striking feature of this chart, is the greaz

a

falling off in the number of cases recordsd in the

-
wvil

closing y=ars of the period, The peculiatity of the
years 1903, and 1904, also invites comment, In 16773

as already stated, tihe third quartsr has the highest

LS

out this nurher is actually lower tnar

(YRS RevE

nizaber of cases,
that record=2d in any quarter of the previous tan years,

L

Again/ ;
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o

Again in 1904 the second quarter had the highest number of
cases, but this number was smaller than that Cor any

quarter in 1903.

The explanation of this great dscrease is not
so simple as one would at first expect, but probably

improved sanitation is one of the nain causativse facto

of this improvement, although the way ir which sanitation
acts cannot bhe definitely stated. It mav, howsver, L=

confidently stated that improved conditions of milk suppli,
more prompt removal of cases to hospital, and more
thorouzh

o

supsrvision of contacts have each playsd a not

unimportant vart in vreventing the spread,

Much of the decrease in the yearly numbsr of
cases during the latter part of the period under revi-w,
has undoubtedly beeé due to the ahsence of epidemics, as
on referring to Chart II the autumnal rise 1g absent in
1903 and 1904, In this chart the highest points {tonuchsd
by the curve are in 1894 and 1899, and if this interval

of six years be taken as representing the "ocean swall"

4

referred to by Dr, Runsows it should be exvected that ths
cases in 1903 or 1904 shou!d show a tendency to incroass

the numbers,

3

his, howevsy, has not occurred, thouzh

)

the fTigures for 1905 show a decided incresse over those of

the/



the two preceding years, and may be the commencemnent of
another large wave. The effect of "sanitatior” on

tubercular disease has been to change the period of

4]

5
[
-l
o

p
greatest incidence from the age group 20,25, to the
95 to 35 years, and this delay in the app=arance of the

large wave, may also be the effect of iluproved sanitatio:n,

h} 4.
v

At this point, the difficulty already referi:d

C
O

adopted in the hope that some light might be thrown on tnis
point, The total nwaber of cases in each of the
fifty-two weeks of the twelve years under review were su.iizd
up, and on dividing by twelve, the average nuuber of cases
for each week was obtained, Then these results wers
tabulated, it was fournd that the twenty-eighth week had
the lowest nwaber of cases, This runbzr (thirvty-nins)
was taken as representing the low-water wark of ths
disease, i.e, the endemic amount, aﬁd Chart ITThas oeen
constructed to show the excess of each week's cases over
the twenty-eighth week The resultirg dlagram s ould,
P

ther=fore, show the epideudlce prevalence of Ccarist Teverp,

The figure is a fairlv even curve, risins fron the base

jav]

line (twenty-=ighth we=k) to its peak (forty-sscond week),

ani/
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4.

and then falling more gradually till it again reaches the
mininmm, There is a suggestion of a small secondary

wave in the second and third weeks of the year,

The duration of an epidemic depends upon two
main factors., -
(1) The amount of susceptible material, and -
(2) The continued prevalence of virulent infectious
material,
The supply of susceptible material may be said to be
unlimited, as fresh batches of children are always attaining

th

M

ac

=

[31)

of greatest incidence (2-5 years). The continu-

-ance of an epidemic would, therefore, seewm to depend on

[

&
<

a sustained virulence in the organism, For the who

i

" period of the enquiry, the lowest number o cases recordsas

in any single week of each ye=ar hnas been talken as repre-

-senting the endemic amount, and with this as a base line
ChartIV. hag been preparsd to show the course o7 the
disease during the twelve years, As already mentionzd,
the twenty-eighth week's cases may be artificially lowesred
in Glasgow‘(Fair Holidays), but this would not disturb

thie result to any extent.
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Descrintion of Chart IV, -

Chart ITI shows the average amount of each week's
cases over the minimum for the whole period of twelve years,
but, on the assumption that the lowest week of each year
probahly approached as near to the endemic amwount as
possible, Chart IV was constructs1 to show the epidemic or
superimposed amount of Scarlet Fever, Tor instance, in
1893, the minimum occurred in the 28th (38 cases), ani
this was taksn as a base line faor the year, Again, in
1894, the wminimws was I3 in the 28% week, and this forued
thie hass line Tor 1894, And so on fopr sach year.

)

The result is a picture of the "epidemic amount of
Scarlet Fever," The most noteworthy point zbout this
figure 1s the great difference presented in the year

190% and 1904 from the preceding years. The prohabhle

explanation of this has already been discussei,



It was formerly the prevailing belief that
defimiency of rain in some way favoured the origin of
epidemics, and it has been independently shown by Drs.
Gresswell and Longstaff that the yearly mortality from
Scarlet Tever is in inverse ratio to the amount of Rainfall,
Dr. Gresswell(ls)has also put forward the suggestion that
"not only the rainfall of the year, but also that of prior
years has influence on Scarlatina,"” It was remarked
by Dr, Longstaff(lé)that the chief increases in death-rates
from Scarlet Fever, Brysipelas, Puerperal Fesver and
Rheumatism in England and Wales, oocurrgd in years of
deficient rainfall, Dr, Newsholme(l )remarks regarding
Rheumatic Fever — "The effect of deficient rainfall is
not produced immediately. It takes time to develop, and
it is warrantabls to asswae that the influence af deficient
rainfall is exertsd as the result of its effect on the
subso%}, this effect usually showing itself by a marked
lowering of the ground water," This effect appears to
be explicable in the following mannar -

It is assumed that a portion of the life history of ihe
“pecific Organiswm of these diseases is spert in the soil
(Saprophytic Stage). This being so, increased waruth,

and the absencs of moisture, would lead to an increased

mu]tiplication/



multiplication of the organisms, The next stage in
their history is that they are displacéd from the soil
by rainfall, This may seem strange, and no doubt
wmany of the organisms are washed deeper into the soil,
but there are many parts to which rain does not gain
access, (particularly the ground below dwelling houses
unprotected by cement or concrete founds), and from these
parts, the air laden with organrisms is pressed out of the
ground, its place being taken by the rain water.
Again, inside houses the teumperatureis usually higher,
and the escape of contaminated air is aided by aspitation.
Differences in barometric pressurs at differert points alsc
nelp the exchange. :
(16)

Mr., M, A. Adams, Medical Offic=sr of Health
for Maidstone, remarks regarding Diphtheria in that
town, - "As long as the soil is well washed by the
winter's high tide, and afterwards dried and aerated during
the summer's low tide, all goes well, diphtheria is kept
in abeyarce; but so soon as these salutory moveumsnts
ars arrested, or their order disturbed, diphtheria gains
the mestery, reaching its acms of violencs when s*agnation
is most complete x x x and the virulence of the

disorder increases with the stagnation of the soil air,



lst,
{ond,
Vzrd.
fatn,

b — e

;zarter.‘ 199‘).= '94 | '95 i '96 gy,

< 24 -

Rainfall, -

5.47
6,12
8.93

8,39

Tt will now be possible to compare the rainfall
which occurred during the period under review with the
preceding cases, and in the following table the amount of
rain falling in sach quarter of the twelve years is given
in inches (Registrar General's Weekly Returns - Scotland).

"98 "99 1900, ' 01| 'oz; 05, '04.| Totals.

Sy e

17.01 3.48 9.35 9,69 7,07 11,24 8,34 5,35 4,93 1642 7.83 106,18
7.19 4.25 7.64 17,08 6,54 10.48 8.36 8,79 3,02 6,31 8,19 93,97
7.05 1056 12,82 12,93 9.87 7,90 9,63 6.64 5.8612.41 7.91 115.51

2.33 129815 2010 30 14,84 10.66 17, 28]026 6.,3512.57 6, 92 133.08

41 0813] 8'7 43 01 500 38 32 4:0 s 43.(:“51.0420 16 4'7 71 3085‘44:6 54

From this tabls it will be seen that 106,18
inenes of rain or 24 per cent., of the total rainfall fell
in the first quarter, 93.97 inches or 20 pér cent, in the
second quarter, 113,31 inches or 25 per cent. in the third

quarter, and 133.08 inches or 31 per cent, in the last

—d

quarter. The last quarter had therefore the greatest

rainfall, and the second quarter the least. Of the

cases/
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cases for the corresponding periods, 9,658 or 25 per cent
occurred in the first quarter, 8,123 or 20 per cent in the
second, 8,959 or 23 per cent in the third, and 12,325 or
32 per cent in the last quarter. Bow c¢losely the
percentage of rainfall and cases for each quarter tally

- is shown in the following table of the results specified

- ahove,

?lst Quarter.?znd Quarter.Lsrd Quarter.f4th Quarter

Percentage of ' ' | :
Rainfall, .e.. 24 “ 21 ? 25 _ 31

Percentage of ‘
CaSeS, EEEEEE . 25 % 20

It seems, therefore, that the number of cases
occurring quarterly have a definite relation to the amount
of rainfall, but the above table doesnot indicate any
reiationshi§ between rainfall and epidemic prevalence,
excépt to show that‘the wettest season of the yzar is tre
time a+ which Scarlet Fever is most rife. Assuming that
rainfall acts by immediately displacin~n the ground air,

’

then/
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then this fact is in accordance with the view put forward

by Gresswell, Adams and others (vide ante)

It will be necessary, however, to examine each
year in more detail. In 1893, 11.59 inches of rain fell
in the first six months, and 16.32 inches in the latter nalf.
The mean weekly nunber of cases for the year was 78,

The following table gives similar data for each of the

twelve yearsi-

! ! : ' Mean number of
Y e ar. 1lst Six Mths.! 2nd Six ths, Weekly Cases.

1893, 11.59 f 16,32 - 78
1894. 24,20 17,18 7 76
1895, 7,73 23.54 67
1896, 16,99 26.02 52
1897, - 26,77 23 .23 ; 56
1898 13,61 24,71 68
1899, 21,72 18.56 1 94
1900, 16,70 26,91 79
1901, 14,14 18,90 64
1902, 7.95  12.21 48
1903, 22.73 24,98 38
1904, 16,02 24.83 30

| Average, 16.6% 91,45 | 62 ;
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This table seems to suggest thaf‘a diminished
rainfall in the first six months of the year is follow=d
. by an excess of secarlet Fever in the Autumn, although the
vear tith-the highest nunberadf cases in autumn (18995 is
directly antagonistic to this view, Another point to be
noted in this table is that, though the rainfall has reunained
at about the same proportion in ezch half of the year. Furing
the period, the nuﬁber of weekly cases fell from 94 in 1899,
to 30 in 1904, This great decrease i8 almost dertainly due

to the absence of epidemics,

Assuming that the spread of Scarlet Tever is almost
entirely due to personal contact, the disease 1s more likely
to be prevalent in densely aggregated localities, ard is kept

active by new and suscentihle material being added rapidly.

Much has been done during the last four years, and
more is still being done in flasgov. hv the Lecal Authority,
to better the sanitary conditions of the sluos, At present
a vigorous crusade is beins carried on against congested
areas and uninhabitabie houses, Several instances have
occurred within the last two years, where nmothers purposely
exnosed their children to "mild cases” of infectious disease,
believing that they thereby produce a similar attack in

their/



their children, Many ignorant mothers of this class,
take it as a foregone conclusion that their children
nust take every inf@ctioﬁs disease, and consequently maxe
}no effort to protect their children fron infection,
Indeed, it is no uncommon thing to hea; one of this

¢lass remark regardinz 2 child "He's got to take the
Scarlet. and the sooner the better," This attituds
does a great deal of harm in more ways than one, vecause
with reasonable care many children might he kept from
infection until the age of grea*est mortality

is past, Moreover, the longer the delay, the greater
appears to be the chances of immunity, and many childran
when they reach about ten to fourteen years without
having had Scarlet Tevar, escape it altogether, The
"slass" above referred to is about the lowest in the
social scalé, and one meets with this type commonly in
the backlands of the older parts of the town. tany of
these tenements are merely cave-dwellings, being cut of £
by surrounding buildings from fresh air and sunlight, and
being unprotected from the daup arising from the ground
or passing through the roof. As an example of the
congestion, and concomitant eVils eristing in soume

quarters of the city, the followling table of facis relat-

~ing/
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to several tenements,was prepared by the writer for tne
Annual Report of the Medical Offic=r of Health for the

Ccity, and is deemed worthy of being added here:-

DEATH-RATES per 1,000 in Several Selected Teneménts Represented

during 1904, - (Averasge of the Tour Years, 1899-1904).
T ' .
i' ' Phthisis & ' Persons
j General Respiratory per

Death-ratesg. Diseases, fcre, ¥

Area re- 01d  Area re-' 01d Area fe—g 014

j Addr e s s,
‘ present- Sanitary rresent— Sani- present- Sani-

-ed, District. ~ed. ~-tary ~-2d, -tary
' Dis%, Dist,.
| 1-17 Perth St., And, 49,0 24,8 15,4 7.77 1,007 224
2 So. Stirling St, &
Buchanan Court, 46,8 19.10 19,3 5,8 1,070 104
| .
; ¢
118 Ceorge Street, f 41,5 15.3 15;6 4,06 - 560 106
| |
CITY, vevns | 20.69 . | 6,59 61

*The density here is calculated on the whole area of site -
built and unbuilt - and on half the width of the ad joining
streets,

(17)

Cleumow in his article on "Scarlet Fever" in
"The Geography of Discase" states - "Poo little is as yetl
knovn with certainty as to the seasonal and meteorological

relations/
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relations of the disecase, to state thaf these conditions
are of any importance, or if 8o, of how much ilwportance,
The seasonal variations of Scarlet Fever vary widely in

dif ferent parts of the world, In such plac=s as

New York, Michigan State, and England, in which the

seasons of the year do not differ much, the period of
maximum prevalence fa]lé on a totally different montn

in each, being in Anril in the first, January in the secaornd,
and October in the third X X X XXX Extreme cold iS

almost as inimical as extreme heat,
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The points of resemblance between Scarlatina and

Enteric Fever have already been alluded to, and Dr, Hiven
(18)
in his Annual Report for Manchester (1901) remarks

regarding the latter disease "Enteric Rever increases afi:er

(1) A heavy rainfall - called the critica: rainfall=-accurring:
: !
three to five weeks before the incresse (a) preceded and 1

Py

followed by a period of comparatively dry weather, and

(b) always accompanisd by an ascending (ground) temperatire.’

his being so, one would expect a similar state of affaiips
to exist regarding Scarlet Tever, but the figurss for

Glasgow afford mo indication whatever of this point,.

It would seem from observation that the micro-
-organism of Tnteric Fever can maltinly in the soil under
Pavourzhle conditions, and Scarlet Fever hes this in coiron
'with Entéric; that the infection apparently mmltipliss in
milk, T€ is very unlikely that, while the bacilluas of
Enteric Fever can grow freely on potatoes, in broth, in mi)k,
and in organic liquids generally, the external 1life of the
Scarlatina infection is confined 1o milk, - Perhaps, a

reat rednction in the fatality of Scar

]

clue to the g a1t
Fever is to be found in the enorious improvenents wnich
heve token place in the disposal of excreta, and in the

attention/
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attention which is now being paid to thé'regulation of milk
supplies. Dr; Longstaff in his "Studies in Statistics,”
showed for the period 1865 to 1880 in England and Wales
that there was a well maintainsd correspondsnce hz2tween
diminished rainfall and excess of Scarlatinal Morfa?ity.
This, however, is not Borne out by the curves for the

(19)
s.acceeding ten years, Tf a high rainfall depresses
Scarlatinal Mortality, one would expect that this effect
wou'd be specially well marked in the third quarters of' the

respective years, since it is in that quarter that signs are

-

4

exhibited most plainly of the effect of extransous influences
on the annual wave, The following table had been
constructed to show the relationship between the rainfall

of the third quarter and the Scarlatinal deaths in the

third and fourth quartesrs of ths vears under revisw,if any

such relationship exdists,

| TR |
1893) 94,/ 95. 96, 97. 98, 99. 1900, '01. 'OR.;'03, '04.

Rainfall T . : :

drd, Qr. 8.93 '7.85/105612.83119 98 7.9 . 9.63 6.64 5,46 12,41 7.91
Peatns ;

fSearlet

Srd, GQr.

59 ' 38|39 37 26: 38 53 44 - 31 25 20 19

Deaths
4tn Qr,

——

80 ‘67 63 |39 160 63| 51 | 53 40| 28| 21| 10
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These figures show that whether the influence of rainfall

in the third quarter is direct or indirect, and whether we
should expect it to bhe manifest in the third or fourth
quarters of the year, there 1is evidently no correspcondencs
betweén high rainfall and low death-rate, but rather the
contrary. In the same way, if the rainfall year by y=zar
be compared with Scarlatinal death-rat=s and incidehce rates,
we find that there is no »eorrespondence manifest between
total rainfall and either increase or decrease of Scarlet

Tever -incidence or mortality.




Rainfall, however, is by no means the sole
influence atvwork, and the effects of te perature may now
be considered in detail. As régards Secarlatina, tsipsra-

. ,
-ture seems to play a more important part than rainfall,
and with these two influenceé constantly at work, it is

extremely difficult to arrive at any definite conclusion

regarding either,

In Chart I. is shown the avercge weekly tempera-
—ture for tne twelve years, and wher this is compared with
the curve of the cases, the temperature curve is fourd 1o
run in direct opposition to the number of casss, B.g., in
cold weather the cases are more numerous than vhen the
temperature is high, The nuwmber of cases begins to
diminish as soon as the temperature begins to rise
(fourth w=ek), and the cases begin to increase on the
Pirst indication of a falling temperature (twenty-nint:
week). The fall in temperaturé is wvery graduai, but the
cases mount up suddenly, and in nins to eleven weeks reach
their highest point (fortieth and forty-second weeks).
The slight fall in the temperature seeums to Dbe sufficient

to allow of an epidemic starting, and after it has gained

[§Y]

a hold it follows the law of epidemics, and during th
epidemic period temperature has very slight if any

influence./
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influence,

”"

A thedry has la*tely been put forward that "an
epidemic of disease is the period of convalescence of the
virus after it has lost its virulence, and that the
interepidenic period is that in which the organisi: is able

g - (R0) .
to carry on its saprophytic growth.”

Temperature may also act indirectly as a cause of
increase in Scarlet Fever, Tn cold weather peopls stay
more indoors, keep the windows closed, and have mugh riore
personal contact with each other. Now, p=rsonal contact
.may~be said to have been proved to be the main channel of
spread in Scarlet, and it is reasonable to expect tha®
under these circumstances an increase of the Aisease should

be 1ookéd for.
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If we regard climate as being meinly detérmined
by temperature and moisture, including the rainfall, the
year may be divided into six periods, eaeh having a
climate ﬁeculiar to itself, though shadinz one into the
other on each side by nice gradatiors, These six

periods with their broad characteristics are as follows:-

{rerica.

Climate
Extending  from : Charaoterlst cs.

wk. of October to 3rd wk, of December : Dawp with Cold,

wk, of December to 3rd wk,of February + Cold,

wk. of February to 2nd wk. of April Dry and Cold,
wk, of April to 4th wk. of June © Dry and Warm,

wk. of June to 4th wk, of August Heat.

wk, of Ceptember to 3rd wk, of October | Damp and Waril,

———

There are siz phases of the curves, showing the
annual number of cases through the weeks of the year, which
call for special consideration.

(1) The date when the nuwabers begin to indicate an iner
from the annual minimaus p01nt to which they fall,

(2) The period at which they show a rapld increase,
(3) The period at which they reach the annua!l maxinari,

()/




(4) The period when they begin to recard a decrease from
the maximum, -

(5) The period at which they show a rapid decrease, and

(6)‘The period when they reach the annual minimua,

(It is to be noted that nearly all the diseaseé which show

a relative low attack rate at S=ason I. are bowel complaints,
and in this respsct Scarlet 1s allied to Enteric and
Diarrhoea). In September no disease but: . Scarlet shows

a rapidly increasing death-rate,

Applying the above periods to the averags nuoner

of cases for the twelve years, we Tind the following:-

(1) The increase begins to appear in the twenty-nirth
week, i.=., about the middle of period V. which is
characterisad by heat,

24
”

!

(2) The rapid increase begins about the thirty-Iou
week, i,2., at the connence.ent of periodi VI, Damp
and Waria, -

(3) The amnual waXlium 18 recched in the
week, i.e., at tie end of the six
beginning of the first. Here 4

od and th
is a coluon
teuperature,

1

ne forty-third wsek, and
ows the temperature curve
ses bhecome 1288 nLLerous

(4) The decrease GOLmENC:
all through period I, 1
very closely, 1l.2., the ¢
as the cold increases,.

(5) The rapid decrsasse 0CCUDS in the last few wesks of
the vear. (first and second eriods) where Cold
is the coixion f=ature, and the reinfall is Tedoning

less,

(6)/
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(6) The annual minimum is reachad in the twentyeeighth
week, i.e., in period V. Heat.
Chart A. is prepared to show these facts, but it will be
noted that the roinfall varies very greatly, and does not
tally at all closely with the curve shown by taking a .
longer period of years say thirty or fifty. The
diagram, however, in the main agrees with that brepared
| (21)
by Buchanan & Mitchell for London,

"o far as Climats is concerned, no single
‘meteorological influerce appears to.equal the effect of
temperature on hesalth, Thus a climate ben%fiting
Pulmonary diséase may promote hepatic disesase, or whilst

: warding off rheumatism may communicate malagia or yellow

fever.” (CleTnOVﬁ

(22).

Diseases dependent on climate are of two kinds,

(1) Those caused by telluric emanations, €.8., malaria,&c.

(2) Those caused bY atwospheric vicissitudes.,

The former diminish from the equator to the pole, the

latter increase.  Scarlet Fever 1s one of the Tattzar.
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‘Phere are one or two other possible factors in
the spread of Scarlet Fever which are worthy of note in

relation to the seasonal variations in its prevalence.

I, Aerial Conveétion.—

The possibility of +this mode of spread offers
a wide Pield for spequ]ation. Infective material 1is
undoubtedly given off by every patient suffering from this
discase, by the breath, skin and the discharges.
Thdat this mat=rial is capable of retaining its virul=ance
for long periods is noﬁ an accepted fact, and in the same
manner as the Swmallpox virus 1S carried by winds, or the

"pbacteriua lactis" gairs access to milk, it seems reason-

—able to argus that tne "contagiun virum" of Scarlatin

©

is likewise portable,

There is no evidence on record of the prevalencs
of Scarlet Fever around infectious disease hospitals,
analogous to the experience with regard to Smallpox.
Bésides, tHe theory that aerial infecfion is the only
means of spread sxplains too much, unless modifying
influences are odmitted, Why is it, if the contagion
of Scarlet Tever can remain virulent and suspended in the

air/
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air for long periods that persons escape for years’and

thereafter prove their susc ptlbllltj by COHtP&Ctl““ the

disease? Dr, Ransome draws a simile botweem this
phenomenon and a battle, Tn the battle many bullets are
fired off, but only a few take eff=ct, It may be, that

to produce an attack of the disease, a certain minimun

charge of poison 1s necessary, and that dilution vevond &

certain limit rOﬂders the virus harmless. Thomas makes
(3)

the following statement regarding thls point,

"T4+ is an undoubted fact that a dilution of the contagious

principle, by attentive ventilation of the siek-rooul, Very

much diminishes, or entirely Iremoves, +the opportunitiss for

infection.,

Defects;—~ are held bj geveral authorities including
3 o

Drs. Squire and Carpenter, to play an important part in the
spread of ccarlet Fever. This view, howéver, is not
generally accept=d, although, ere again the analogy
pbetweer Scarlet and Enteric Tevergsy) becoues evident, and

(R4)
Dr., WVhité8legge of Mottinghawm states that after careful

investigation he has found little confirmatory evidence

of such a theory.

TIT. Milk Suppliss,-

T+ has lonz been recognisesd that milk is
3 g

pre-eminently/
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pre-eminently a channel by which the infection of Scarlet
Fever is spread, and an account of several "milk epidemics”
investigated by the writer are here inserted to illustrate

this fact.

Epidemic I,.- On 4ugust 5th, 1905, a case of Scarlet

Fever was notified in connection with the milk supply of a

dairy in the Southernd District of the City. On 15th August

three other cases were notified and by the middle of

Septembsr nineteen cases had occurred,

On 31lst August, two cases of Scarlet,

were notified as obtaining their milk from a dairy in the
Northern part of the City, and these were follow=d by five

cases during the next fortnight.

On 25th August, two cases were notified:
in connection with another South Side dairy, and these cases

were followed by three othsrs, all in ss~arate families.

Each dairy was visited, and careful investigation
made'for evidence of any illness; all the milk carriers
were examined, but no suspicious circumstance was discovered,
The i1k supply was then enquired intoﬂ and here several
interssting facts were brought to light.

Dairy/
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Dairy A, derived its milk from three farms in the earns
district, One of these farmers (a) after leaving milk

at A. took the remainder of his milk each morning to

-Dairy C.

Dairy B. was supplied from a farm adjacent to that supplying
A, and C., and tenanted by a son of the owner of the latter
farm. (b).

The keeper of Dairy B. stated.that his supply was
augmented about August o3prd with part of the milk which
formerly went to Dairy A. i.e., he obtained some of farmer
(8's) milk through D). T+ will be noted that the cases in
connection with Dairy B. occurred on August 3lst i,e., one
week after the milk was saild to have been diverted,

This story was denied by the farmer, although dairyman B's
daily returns showed an increase in the number of gallons
of milk about that date. These facts pointed strongly

to farm (a) as the source of infection, Anotrner farmsr (c)

supplied milk to Dairy A, cach morning, and left the remainder

at Dairy C. The only connection this milk could have with
the other supnly from farm (a) was that tne farmers were on
'very infimate terms, and indeed, on visiting the farm (2)

on 5th September farmer (c) with his wife and child were
isitors at téa. | o evidence of illness was discovered
at any of the farms, and all the cows were in good condition.

Al1/
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All the dairymen were advised to sterilize the milk before
selling, and this resulted in stopping the Epidemic.

| T+ seemed as if no explanation would be found to
account for the epidemic, but on 25th September a case of
Scarlet was notified in the Southern District as having
sickened on 28th July and being now "desquamating) the
diagnosis only having been ascertained on the apnsarance
of peeling. Investigation revealsd the fact that during
all the time this child was ill, the household was supplied
with milk from Bairy A. The cans were left at the door
each morning taken inside, and returned the following
morning, In disinfecting the cans the handles were never
treated, and it may be through these cans that the butts
became infected, and that the infection spread in this
way from the hous: to the Aairy, from the dairy to farm (a)
from farm (a) to Dairy B. and farm (¢), and from farm (c)
to Dairy7Q; No furiher cases occurred after this child
was reuioved to hospital, although sterilization of the milk

was stopped on recom.endation,

Epidemic Il.- About the beginning of:April, 1904,

it became evident that Scarlet Fever cases were occurring
in connection with the milk supply of dairy in the Western
District of the City. The first case was repdrted on 5th

April/
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April as having sickened on 1st April, and from the former
date to £he‘22nd April, sixty-six cases were notified,
Immediately upon the discovery of Scarlet Fever associated
with this dairy, enquiries were instituted, The dairy
staff was medically examined ~s were also thé members of
the dairyman's household. Information was sent to the
Medical>0fficer of Health for Lanarkshire asking for
immediate examination of the farm supplying the milk,

The carriers of the milk wer= visited, and they, with the
other menmbers of the fawily were examin=d, The milk‘
supply was cut off, antil a report eame from the County
Medical Officer of Health, Disinfection of the whole
dairy premises was carried out, and instructions were
given that no milk vessels should be allowed to enter

infected households,

The far: having been dedlared free, and the
dairy disinfected, the 1ilk supply was resumed.
A few davs elapsed, during which cases that had been-
previously infected, develop ed, but when new ones appeared
the farm supply was again stopped, and the farm inspected

by the Glasgow Authorities, with negative result,

On 8th April, another dairy in the Central
District of ths City deriving milk from the same farm,

pegan/
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began to have Seaprlet Fever casés among its customers, and
from 8th to 256th sixteen cases occurred, A1l the carriers
were paraded, and seven who showed abnormal condition of the
throat were detained from further work. The dairyman's
soﬁ, whose throat was in a similar state (but who had been
in hospital with Scarlet vever a year.before) was éent off
on holiday, and the premises disinfected, After 25th
April, the cases wer= almost =sntirely secondary ones
ocecurring in the households already affected. Several

of the others were doubtful cases which hai sickened early,
but were being kept under observation until peeling of the
skin occurred. In many cases the symptoms were slight,
and by no means conclusive of Scarlet Tever, In many
instandes theré was little or no rash, and the throat
symptoms wsre very mild, 1o cases were reported after

ond May, and although every conceivable point was investi-
-gated, no source of infection was ever traced. There

had beer no teat eruption, or any other sickness among the

cattle at the farm,

Epidemio IIT,.~ On 19th Febrwary, 1903, infeormation
was received from the Inspector of the South Suburbdn
District that several notifications of Scarlet Fever had
been received, and that the milk supply in eaqh case was

derived/
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derived from one or other branch of a certain dairy.
On going over the cases the following was found to be
the state of affairs. Oout of a total of seven cases,
three were connected with the Langside Road branch (A),
tw6 with Prince Edward Street branch (B), one with the
Sinclair Drive branch (C), and one with the Cart from the
main depot. One case sickened on 1l4th February, five
on 16th, and one on 17th. All the cases, with one
exception, wyere adults, and this of itself excluded school
infection,

On visiting each branch the following particulars
of mi'k supply were obtained:-

A, (2 cases) Morning Milk from Farm (a) Busby,
Midday from Wholesale Depot. Total 25 pints.

B. (3 cases) Morning Milk from Fara (a) Busby,
Midday from Depot. Total 33 pints.
C. (1 case) Morning milk from Farm (a) Busby, and
Farm (b) Bagleshaum,
Total supply 91 pints, supplemented by about’
15 pints from Depot.

One case occurred where the milk was derived directly
from the wholesale depot,

Farm (a) supplied all the affected branches, and also the
depot. The faet that one case occurred in connection

with the cart coming directly from the depot would seen to

+hrow suspicion on the wholesale depot. The manager stated

that it was practically impossible to ascertain the source

of/
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of the milk carried by this particular cart, but he
supplied a list of all his supplies, A list of the
names and addresses of the carriers was also obtained,
although the evidence was entirely against ﬁhe presumption
thét these were the source of infection, No illness

had occurred in connection with the dairies themselves.

Information was sent to the County HMedical
Officer of Health, Lanarkshire, and a fequest made that
the farm staff and cattle be examined, He replied on

21st February as follows:-

"I pave to inform you that a case of Scarlet
Tever, sister-in-law of farmer, not a dairy-worker, was
notified at this farm on 12th February, and was removed to
hospital on the saie day. I visited the farm yesterday
and learned from the Medical Attendant that he had two of
the inmates under observation for Searlet Fever, The first
of these was a dairy-worker (1.S,) who has had a sore
throat, sickness and vomiting, but no rash, The illness
in this case dates from 5th Februéry. The other is the
case of a milker, who has & sore throat, follow:d by
#heumatic pains in wrists and ankles, but without a rash
heing noticed. His illness dates from 13th February.

Both cases have b=en renovad to hospital for

obserszation/
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observation, and the premises have been disinfected,"”

(Signed) Medical Officer of Health,

No other cases occurred thereafter, and in this case the
evidsnce of infection spreading from the farm through the

milk supply is undoubted.

- IV. School Infection,.-

Tn a disease such as Scarlet Fever, where
personal iafection plays so impontant a part in the .
dissemination, the school-room should be expected to be a
common source of spread, but this is not the experiénce
in Glasgow, From time to time, however, limited groups
of cases can b= traced to class infection, as the

following examples will illustrate,

(1) From 21st aApril to 8th May, 1903, nin= cases occureed
in one élaésroom of a school in the SOuthern District,
On enquiry‘it was found that a girllwho sickened on
18th April, had attended school during the acute stage
of her illness, and was only known +0 have Scarlet Fever

Gn the appearance of desquamation,

(2) In January, 1904, five cases occurred in another
school, the first case sickening on 10th January, followed

by others on the 11th, 16th, 21st, and 28th January.

Mo/.
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No missed case was discovered here,

(3) On 24th October; 1904, a case of Scérlet Fever
sickened in Boys' Ward, No. 3. of an Institution in the
City, and was removed to hospital on the R6th. .vFrom
_this latter date until the 28th Movember there was no
illness to suggest Scarlet. On this la*ter date, however,
o case sickened in ~irls' Vard, Mo, 3 of the same Institution,
and was kept under ebservation until the 7th Deoember,vwhen
she was recognised to be definitely desquamating and.
sent to hospital, Desquamation apparently was noticed
for four days before removal. Following this, four
cases have sickened,- the first in Boys' Ward, No. 2. on
the 6tn December, the Assistant Tatron on the 8th, a case in
girls' Ward, lo. 1 on the 9th, and a case in Girls' Ward'
Mo. 2 on the 1ltn, This erratic distrihution of the
disease suggest:=d that the infection was conveyed by soue

agent who had azecess to the various parts of the Home, and

the explanation 1is aoparently the following:i-

When the first suspicious case sickened, owing to

.

the lack of nurses, the Assistnﬁt Matron was told of! to
include the patient among her other work, She continued
at this work unti: the 7t December, when the patient was
removed to hospital, Unfortunately, she resuasd her

ordinary/
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ordinary duties withoﬁt any precautions having been tékén
to disinfect her clothing or.room;A She herself sickened
of the disease on the 8th inst. and up to the 15th three
other-cases, sickening on 6th, 9th, and 1lth, occurred.
The above examples are sufficient to show that
School Attendance plays a part in the spread of Scarlet

Fever,
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SUMMARY & CONCLUSIONS.

The generally accepted view at present is that
Scarlet Fever is spr=ad wmainly bylpersonal contact, and
that the infectioﬁ is direct. Mow, in order to keep
a disease present in a comaunity such as Glasgow, it
would avpear necessary ﬂhat about ten per cent, of the
population should always.be capable of infecting
susceptible persoﬁs. That personal infection plays
a very important part in the spraad. of the disease is not
denied, but recent work on the subject tends to point to
"milk" as bzing the chief channél of infection in Scarlet,
The investigations of Klein in the historic "Hendon”
outbreak, when publisued, were received witn grave doubts
in c:rtain quarters, but, nevertheless, Klzin may be held
to have proved conclusively that Scarlet Feaver in the
human‘may be spread by means of a disease affecting
hovines, The examples detailed én previous pages,
although none of them tally with the Hendon cases, serve
to demonstrate the dangers of a milk supply which has

become contaminated with the Scarlet Fever virus,

One is forced therefore to come to the following
conelusions segarding -the spread of Secarlet Fever -

1. There can he 1little doubt that direct transmission

of/

1
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of the disease fro:.: person to person is a large factor
in the‘spread of Scarlet Tever, and it may likewise be
stated that the infection is direct,

9. There can be no doubt that wmilk is also an important
channel of infection, probably even more important fhan
psrsonal infection,

3. The falling off in the nuumber of cases notified
during the last five years of the enguiry, is entirely
due to the absence of epidemics. This fact is graphical—
-1y shown in Chart II  where the absence of the autumnal

rise is to be noticed,

During the latter half of the period, no departure
of any moment took place froem the average rainfall or
temperature obtaining in the first six years. Climate
must, therefore, have no great bearing on the‘diminished
number of cases notified, The probabie explanation ié
that here w= have appeariﬁg the results of improved
sanitation, The result of the epplication of Sanitary
principles.to Phthisis Pulmonalis has been, as is well
kxnown, to delay the period of greatest death-rate from the
age period 15-25, to the age period 25-35, i.e., the deaths
though not prevented altozether are delayed for ten years,

The various fectors which have brought about this change

nay/




may be stated to include =~

(a) Improved methods of reroval of house refuse etec.,
and more thorough treatment of sewage.

(b) Better water supplies and drainage.

(¢) Better housing - more cubic space per head, and
better supervision against overcrowding.

(d) Tmproved supervision of Milk Supplies, and -

(e) Prompt isolation of infected cases, and efficisnt
supervision of contacts. »

(4) must be ranked as the most important of all. Cows
are well known to be liable to Tubercular dis-ase, and
tubercele bacilli have often been found in milk from such
animals. Mow, according to Klein bovines are sub ject
to a disease which in the human subiect is known as
Scarlet Fever, and he has proved tnat the infectﬁon
spreads in the milk, Hence the great importance of

securing a milk supply which is above suspicion,

. Tt will be noted from Chart II that the large
"eave of disease which was due to have appeared in 1904
(Five yearly) had not set in, but the figures for 1906
show an increasing number of cases, and it may be argued
that sanitation has caused the delay in the appearanmce of
this waye, in the same manner as it delayed the highest
death period from Phthisis. In other words, the ‘arge

epidemics/




- 54 -

epidemics are becoming less and less numerous, under
the influences of the forces now at work combating the

disease,

4. It woull appear that searlet Fever is closely
al1lisd to Enteric, that it is essentially a soil disease,
and that the infection is capable of bheing spread through
the medium of the urine of personé suffering from the
disease, This is borne out bi the frequency of
nephritis as a complication of ZSearlet Fever, Again,
the oufves o€ these two Aiseases have their maxima and

minima at the same seasons,

5. As regards climate it may be stated thot for the
twelve years under revisw the following facts obtain:-
(a) The number o cases vary Airectly with the tainfall
(b) The number of cases vary indirectly with the
teuperature, -
INCREASING

and that period six (vide ante) characterised by.cold and

damp, is the season whers the cases are most numerous,

Tn conclusion, it may be reumarked that infection
from a previous case may be the explanation of all, as 1t
is the undoubted causeof mary ases, although 1ts associations in

regard to age, SeX, and season are rather with diseases

in/
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in which infection from person to person is believed

to play a minor part. "It{ is possible that a complete

explanation may ultimately be found in varying degrees
qf physiological susceptibility on the one hand, and

in varying facilities for access of the virus in the
other, without invoking the aid of any other agencies
than those with which w= are familiar; but it is alsé
possible that in time to come modess of infection will he
‘brought to light which are now as 1ittle suspected as

: (25)
bovine scarlat-fever was three years ago,"
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