


ProQuest Number: 13915781

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction isdependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

uest

ProQuest 13915781

Published by ProQuest LLC(2019). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLC.

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, MI 48106- 1346



Scarlet Fever from the Preventive liedicine standpoint with
speciel reference to the position of Hospital Isolation in con-
trolling its spread. :

This subject has within the last three or four years
been véry prominently hefore the considerstion of the profession,
and particularly or that branch engaged in public health work.
Many pavers have been writien, and meny discussions have taken
placs; and at the present moment great uncertainty exists in the
minds of many of us as to the best methods of controlling the
spread of the disease; as to how much value we should attach to
the provision of hospital accommodation; as to what exactly is
the type of hospitsl hest suited to'the management of the disease,
“and on what points we should rely in determining the length of
igolation necessary in each individual case,

| Until within a very recent period practically no doubt
existed on eny of these points. It was held that hospital isol-
ation of every case was the ideal to be aimed at; the type of
hospital (pavilions standing some distance from each otner and
each compriging two large wards with an intervening duty room
énd offices) had beconme stereotyved; and ithe veriod of isolation
was governed by the duration of the stage of desguamation of
the skin with usually a minimm of siX wesks.

The theory on which this yractice was Tounded would
appear to be twofold, (a) that +the infTection of scarlet fever
is conveved almost inveriebly directly from person to person;

46 contained am
(b) tnat the infeecting principlaé}n thie desquamating cuticle.
It was held that the utility of the hospitel system, and the gen-
eral reliebility oi thie principles mentioned were clearly shown
by the grest diminution of the disease and the redustion of the
death-rate therefrom during the past thirty years or so.

The fall in the death-Bate in Fngland and Weles is shown in the

following table:-



Quinguennium | ~ Average annual death-rate
1866 - 1870 | . .959 per 1,000
1871 ~ 1875_L o ' .758 v v
1876 ~ 1880 L,B79 "
1881 -~ 1885 ads w0 W
1886 - 1890 i 240 v
1891 - 189E .182 v v
1896 - 1900 L1344 ® "

It'has however been poinied out by many writers that
the decline in the death-rate commenced considerably before
the adoption of hospitel isolation on a large scale; and recent-
ly, varticularly by Dr Millard of Leicester,("Public Health"
April 1901) that the decline of this disease has been equally
great, if not greater, in towns not practi8ing hospital isolstion,
88 in those where it is carried out, The occurrence of “return"
cases,(by which term is understood cases occurring in a house to
which a patient Trom hospitzal has been discharged within four
weeks ) on the one hand, and the apvarent abhsence of any bad res-—
ults following the discharge of desquamating convalescents on
the other, hes caused a revolution in our conception of the
chennels by which this disease is spread. In the great propor-
tion of "return® cases which have been investigaeted there has
been no evidence of desquemation present in the primary case after
his discharge from hospital, Whilét a large proporition of such
primary cases have heen shown to have besn discherged with, or
to have afterwards developed, otorrhea, rhinorrhea, sores ghout
1ips or nostrils or abnormal conditions of the pharynx and tonsils.
The ovild of aggregation in the large wards of a fever
hogpital in prfoducing sucih complications and in aggravsting the
type of the disease have been dwelt upon, and certsin observers
even 750 as far és to maiﬁtain that the effect of the present
type of Tever hospitels is not only to increase the geverity of

the disease in the individual after admission, but also 1o méanu-
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~facture = ﬁore virulent poison and to spread this far and wicde
by means of convaléscents discharged in an ingectious state.
They maintain that the"Ffeturn"csses ss at present defined
represent only & small proportion of those who derive their
infection from hospikal convalescents, such convalescents in-—
fecting many outside their own households. They also maintain
that the cases s0 infected ere particularly apt to ba of o severe

type. These views have been supported by reference to the high
decth-retes and high case mortality in certain gowns which isol-
ated a large proportion, over 70 per cant., of tlieir cases; and
to the favourable position in these respects of other towns isol-
ating Tew or none; and 8l1so by the obhgervation mads by several
writers that Xnown "return" cases were of a more severe type than
the average.

The exceeding prevalence of this disease in zlmost all
parts of the country, and the heavy expenditure which is entail-—
ed by the present methods of dealing with it, comhine to meke the
congideration of the subject of very great importance. I do not
think that the érguments so far brought Torward in favour orl
abahdoning the principle of hospital isolation are &t all con-
clusive, The valuevof comparison of differeht towns in this respect
though useful to some extent, is apt to be fallacious. Not only

‘do the towns differ in respsct of age and sex canstitution, occu-

pations, natural situation, meteorology,etc., but hospital isol-
ation in one town wmay he far less effgqp?vely carried out thaf in
anotner.

- One of the towns cited 2s a good isolator in Dr lillard's
pepertis said to have had its hospitel consiantly ovércrowded,
end to heve kept patients weiting some days before admission.
Failure to control the disease by means of hospital isolation of
this kind is really no disproof of the value of hqspital isol-
ation properly carried out. The compsrison must‘be made betwesn an
eTTicient system of hospital isolation on the one hand, and the

best possible home isolation that circumstances permit on the



other.
However carefully comparisons are made between differcht

towns, it appears to me that disturbing faetors will still large-
ly invalidate the results; andvfurhhegihqspital isolation may be
useful and necessary in a certsin class of town, though not in
all. In many respects a gtudy of the history of tihe disease in a
8ingle town and its distribution in the various districts thereorfl,
appears more likely to throw more light on the guestion.

By the study of the course and distribution of the disease
in one town (South Shields) I have endeavoured to contribute, in
however slight 2 degeee, 1o the elﬁcidation,primarily, of this
guegtion of hospital isolation, and incidenﬁayiy to,that of the
method of spread of the disease. |

Soutn Shields is a seaport towvn with a populetion in 1903
of approximately 106,000, It is situated on a miniature peninsula
as showh in the accompanying map, and has the river TYne on the
west and norin, and the German Ocean oiff the east. The subsoll
varies in different patrts of the borough, sand, slluvial clay,
sandstone and "made" ground heing the chief varieties,

For the last thirty vears certainly, and no doubt for a
considerable nariod prior to this, this town has suffered in an
exceptional‘degree‘from the ravages of sceorlet fever. Unfortun-
~ately the Notification Act was not adonted until the middle of
the Year 1891, so that previous 10 tha vesr 1892 the prevalence
of the dissase can only be jugged Trom the death-rates. The two
charts A‘and-B ghow respectively the ennual death-rates from 187%F
to 1903; and the notifications month by month from January 18$2
0 December 1903, the latter calculatad on a2 population of 100,000,
These charts show & marked endemicity of the disease in the borough,
to which is occasionzlly added an epidemic wave. Chert B shows

that in only three out of 144 months recorded did the number of
notifications fall below 20 per 100,000 of population, whilst in
58 of the total months over 60 cases were notified per 100,000.

In the year 1873 the disease was so prevalent in the Borough
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that the attention of the Local Government Bosrd was called to it,
and one of their Inspectors was sent to SouthShields to investigate
the question. This gentlemen,unfortunately, himself contracted the
disease, and died from it. Since then two of the Medical Officers
of Health have suffered from the.disease. In meny of the annual
reports of my predecessors in office the endemicity of this disease
in the borough is emphasised. Whatever may he the explanation of
this endemicity it is & fact which must be borne in mind in con-—
sidering the results obtained by methods of isolation.

Influence of geason and meteorology. Another fact which is

ciearly shown by chart B is the constant rise and fall in the prev-
alence of the disesse produced by the changss of season. The monihs
of least prevalence are June, July, snd August, whilst those of
greatest prevalence are September, October, and November, anc to a
less extent December. The most constant fezture in the yearly curve
of the disease is the rise which tekes place in September, and
culminstes in October or November. This rise is ususlly abrupt,
there being a marked difference hetween the number of notifications
in August and September respectively. The fgll towards the end of
the year is more gradual. A slight rise 2lso appesrs to occur in
the Spring (Mesrch and April ) which is followed by a very regular
fall in June. The lowest point in the year is generally recacined in
July, and it is worthy of note that the number of cases recorded

in this month e@f any year bears a more or less constant ﬁroportion

t0 the number recorded in the month of grestest prevalence. The‘

Autumn ¥IeZ@ has occurred every vear (since notification was edopted)

without exception, and the Summer fall every gear except in 1901,

in which year the disease assumed epidemic proportions. The follow-

ing table shows for esch year the lowest point resched in the Summer 5

Tall, and the higheat point dn the Autumn rise.

Year . Summer Fall (  Autumn Rise :
No.of casss Month No.of cases Month Proportion Kinimum
' to0 Kaximum,

1892 23 July ' 82 Nov, 3.5
1893 29 " 120 Oct., 3.0
1894 33 " 112 Nov. 3.4
189E 13 June 62 "- 4.8
1896 28 Aug. 79 Cet. 2.8
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Year Summer Fal% Proportion Minimum
No.of cases lonth Autumn Rise to Haximum
No.ofcases lonth

1897 38 Aug. 82 Sept. 2.8
1898 30 " 111 Oct. 3.7
1898 26 o , 122 Nov, 2.4
1900 23 July 64 Oct. 2.8
1201 29 * 220 Sept. 2.2
1902 36 hug, 61 Oct. 1.7
1903 20 July 45 Sept. 2.2

Keteorological factors have evidently therefore a
marked inflﬁence in the spread offl the diéease, and thisg influence
must be taken into,account when the results of different methods
of isolation sre being compared. Such fasctors oceasion incresse or
decrease in the number of notifications aquit> independently of eny
form of isolation zdopted.

It is difficult to determine whst precisely are the meteor-
ological factors which are concarned in the production of this
seasonal weve, but it would apvear that the influence acts by
faVouring the spread of the disease'from person 40 person rather
than by exciting afresh the éxtra—corporeal germs of the digesse
which may/be lying dormznt in fomites or in infected hoﬁses. I an
led to take thig view by the following facts: (1) that althdugh
this seassonzl wave is well marked when the towm is taken as & whole,
if small districts be taken it i3 frequently not so, the explanstion
being that the dimease had not spresd 1o such district#until after !
~the month of maximun prevalence: and (2) that re-appearances of the
digease in a nouse aré not more commoﬁ in September, October and
Novéﬁber in proportion to the total number of cases for the month.
than they are at other times of the year. An exaggeration of the

-autumnal meteorological conditions whicg.favour the spread of the

diseage is. probsbly one of the causes of an epidenic wave, LTy

warm weather gppears to Tavour the spread, whilst heavy rains
oceurring in the early Autumn retard snd mininise the rise of ithe

Seagonegl wsve,

Apart from the pursly general causes which may account,

for the great fall in the prevalence and fatality of the disease

N
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in.tpe Barough between the decade 1871-1880 and the decade 1891-190C
two forces specially directed sgainst it came into play, vig., the
opening of th» fever hospital in 1832, and the adoption of the Notirf-
ication Aet, in 1891. Whilst the average annual desth-rate in the
decade 1871-1830 was 1,44 per 1,000, in the dccade 1881-1890 it stood
at .45 per 1,000, and in the decade 1891-1900 it was .21 per 1,000.
In this Borough there is‘no evidence whatever that any steady
fall in the prevalence of the disease commenced prior 1o the institut-
ion of hospital isolation. With the introduction of hosgpital
isolation and vrior to any system of notification we see a rapid and
marked reductiﬁn. This is perhaps best shown by a comparison of £

Vear periods.

Period Average Annual death-rate Hospital Notiffcation.
~per 1,000 isolation
- 1871-1875 1.3% : No . XNo
1876~-1880 1.59 No No
1881-1835 .53 Yes from 1882 No
1886-1890 .37 ‘ Yes ¥o
1891-1395 25 Yes . " Yes

1896-1900 : .20 Yes Yes

In addition to the genersl decline of the disease there appears
to have been a very marked chenge in the nature of the districts
and of the 2rasses of the community who suffer most from its ravages.

I have no exact records of the death-rates in different districts
in the year;kprior to notification, but whenever in the annual
reports aﬁ? comment ié made as to the distribution of the disease it
is pointed out that it chiefly affects the poorest and mest insani-
tary quarters snd those with the largest geieral death-rates. The
Local Government Board inspector 2ttributed its prevelence "to the
filthy condition of the back-streets.®  Dr Spear in his report for
1875 says that,¥Such conditions,(viz, those cited by the inspector)
'8reat1y favour the spreéd of the disease.": In 1877 the same author-
ity remarks that,® the disease is specially prevalent in insanitary
 areas particularly new, jerry-built parts.” The same remark is made
in the 1878 report. In 1885 Dr Campbell Munro remarks that "the

disease was very prevalent and fatal in the most insanitary. areas,

and those having the highest general death-rates." The streets
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‘'mentioned certainly deserve the description.

A‘At the present time we find that‘:am more oOr l1lass opposite
distribution exists. Comparing the attack ratespn different wards
Tor the years 1901 and 1908 I remark, "What will strike anyone well

acquainted with the town is that the wards which contain the slums

come out bemt in this comparison. This 1is even more apparent when
smaller areas are taken." The alteration may be less than it appears.
be

It may{that though in the seventies ané eighties the deatheerates were

highest in insanitary areas, yet the. attack-rates were not any greater

or were possihly even less than in the more salubrious quariers.

But that a change of ?ery congiderable magnitude has taken place in
this matter of distribution there can he no doubt, for even the
death~rates in the slum districts afe now comparatively low. It is
not until the year 1822 that the notificétion returns provide data
by whiehvhe differsnt quatters of the town can be accurately com-
pared with one another with respect to the prevalenee of this dis-
ddse. I have tabulated these returns in a street index, and from
this have ailocated them to the different-disfricts of the Borough,
At the census at 1901 the Borough was divided into_sdlénumeration
distriects, and I am furnished with the populations of each of these,
The age constitution of such populations and the number and sige of
the hougses. In comparing dif€erent districts I think it best to
consddzr only the primary cases, anc 1o mgke the comparison with
respect to the percentage of homwses invaded. The question of the
spread of the disease in inwaded houses from one menber of the house-
~hold to another I desl) with sepsrately. The fact that scarlet fever
is so largely a childrers disease has an important bearing on the
endeavour to trace oWt the sourcesof infection 6f individual cases
and to guard against @aw further spresd. 1In both points it offers a
marked contrast to sMfall-pox, which is nowadeys principally a disease
oft adulté., The youthful age of those affected renders the effort

to trace the origin of the infection extremely difficult énd t00 often
unsuccessful. The patient can give no information in most cases,

4

either respecting his movements or regarding the names of his ylaymates,
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The enquirer lias usvally to fall back upon circumstangéial evidence,
such as association in the same class at school with a preceding case
or proximi%;/ﬁouse in which a case of similar age has recently occurr
~ed. This evidence, though helpful, is not ahsolutely reliable, and
in many oases the facts may simply be coincidences. This is a strong
reason for having recourse to statistical methods in endeavouring to
detepmine the causes which favour and those which retard the spread
of the disease. on the other hand the youth »f those affected has
in itself a tendaney to limit the spread of the disease. Children
at the ages chiefly affected pass their 5ays for the most part,in
a comparativly restricted area; they are rarely out of the distrtet
ih which‘their homeg lie, exceytﬁn going and coming from school,
which is us@ally also in thie same neighbourhood. 5till nmore rarely
are they out of the town. If an epidemic of a children's disease is
watched hvy means of a spot map or in some similar fashion it will
he found that it is for a considerahle time, weeks or even months,
restricted to a certain quarter or quarters of the tewn. It is then
introduced into a fresh quarter (fPequently by the agency oFf 8 schodl))
takes root and spreads there and is then similarly passed on 0
enother quarter, An epidemic of measles,scarlet fever or whooping-

!

cough may be raging in one town and hardly present at all in a town

few miles off;, or perhaps on the opposite hanke of a river, snd to
a less degree this holds good with respect to different districts
of the same town. The following compatrisons are interesting in this

respeqQt -
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In small-pox,on the other hand, whilat one is frequently able to
trace the exact gource of infection, one is also familiar with tihe
ease.with which the infection is conveyed from,one quarter orf the
town to another, or from town to town. This comparative restriction
of the movements of‘that part of the population specially susceptible
to scarlet fever infection{ namely,those under 16 years, justifies
one, I consdider, in comparing different districts ih the ssme town
as regards the prevalence of the digease and a8 regards the efllects
of hospital isolation, which is prd@?ﬂy employed to a very vary}ng

degree in the several districts.

The spread of the disease in Invaded Hougses.—Sedondary casa2s in

a house are not very commor, and the total number of such cases in
any yvear bhears a small proportion to the number of primary cases.

By the term %"gecondary" I understand cases occurring during the
iliness of the first case, or withida month from his release from
isolation. 1In this Borough the following are the numbers of primary

and.secondary,cases respectively in each of the years 1901 to 1903,

Year Total cases Houges invaded | Secondary cases! Proportion
: of gecond~
ary to
primary.
1901 1,263 907 356 38.1%
1902 834 589 245 41.6%
1903 376 279 97 34.8%

These secondary cas=ss are divisible into various classes (a) those
which are notified &t the same time as the primary, (b) those which
dccur after the removal to hospital of the primary, (c¢) those which
accur during the home isol@$ion of the primary, (d4) those which |
occur within a month of the release of the primary from isolation,
includingrthose which are known as'return*cases. The first class
constitutes a large proportion of the total secondary cases, 129 out
of 356 in 1901, 87 out of 245 in 1902, 38 out of 97 in 1903. The

number of the first class of secondsries is eviiiently not affected

by any methods of isolation adopted at the insdance of the Public
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Health authopity, and can only be reduced by earlier diagnosis,

and by the use of precautionary isolation in cases of illness, the
nature of which is still in doubt. It is the other three divisions
of secondaries comprising all thOsé occurrring after the notificatior
of the primary that are chiefly important from the point of view

of preventive medicine. The nurber of these can unquesticnably
be largely rediced by efficient means of isolédion and disinfection.
A certain proportionh of this elass should really come under tlie =ame
heading as the seconderies notified simultaneouséwith the primary,

for although not yet showing the symptoms of the disease, thexraré\"a
already gfifected when notification brings our methods of prevention

into/pla&, and'they develop the swmptoms within a few days of the
primary nOtification,.

Cases Notified within a Week of the Primary Notification.should

probably be placed under this heading. The following table shows
the numbers of the secondary cases of the different classes during

the years 1901-1903:-
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As regards the secondaries to hospital treated primaries,
the table shows that the proportions borne by secondaries to
primaries in the years 1901 amd 1903 was very nearly the same; but
that in 1902 the secondsries formed a consi&erably larger pro-
portion. Taking only the secondaries which occur more than 7
days after the primary, which as already mentioned are really the
only portion which are affected by the action of the public health
officials, we see that the proportion rose markeddy in 1902 and fell
in an even more marked way in 1903. The high figure for 1902 is
1afgely accounted for by.the great number of'return'cases belonging
to this year, the word beiﬁg used in its widest sense to include
all cages ariging within six weeks of diseharge_of a convslescent.
"~ As regards the secondaries to home treated‘primaries, we see
a steady diminution in the proportion borne by secondaries to
primaries: this diminution is visible in all the classes of
secondaries, but is most marked in the secondaries belonging to the
late group., The explanation of this reduction is simply titat with
an increasiggly high proportion of primary cases sent to hospital,
it has been possible to select for home isolation only those casss
where the number of susceptible children is small and where the
- accommodation is good. The improvement is in no way due to im-
proved methods of home isolation. |
When the proportionsborne by seconderies to primaries in the
hospital isolated and in the home isolated respectively, are com-
pared, all the years and all the classes showla smaller proport-
ion in the home isolated. The difference between hoqpital and
home groups is amall in 1901, but in 1903 there is a difference of
nearly 100%. These figu¥es, however, form no real clue to the
respective merits of home and hospital isolation. It is evi-
dent that whichever method is adopted the number of secondaries
will largely depend on the number of susceptible children in the
invaded houses, and unless we know these im® numbers in the two
groups for any year, a true comparison is impossible,

It would appear, however, that if we compsare one year with
another as regards the proportion borne by the total secondaries
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to the total primaries, that some reliable evidence as to the value
of hospital isolation might be obtained. The proportion of sus-
ceptibles in the total number of houmes invaded in any year, does
not prohably vary very much from that of sther years. The lig-
ures given in the table show that whereas the proportion of total
secondaries to primaries was nearly the same in the years 19801 and
1902, it fell considerably in 1903, and that the Tall in that
vear in the proportion of late secondaries was even more marked.

This fall ih the proportion of secondaries is then coincident
with a large increase in W hospital isolation.

Putting aside 'return' cases,which I shall discuss later,
and those unavoidable secondary cases\whieh*are%eitherﬁnomified
alongagitn»tmeuprimary;ease»oriﬂithinw?wdayaﬂof~its:notificatioﬁx
Wwe may compare the relative proportions of late secondaries in in-

vaded houses where hospital isolation or home isolation are

resorted to respectively, In 1901 the late secondaries form 10%
of the total primaries, in 1902 they form 11.8%, and in 1903
they form only 6%. The proportioh borne by this class of second-
‘aries o the home treated primaries is markedly greater than it
is in the case of the hospital trezted primaries in the years
1901 and 1902, but the position is reversed in 1903. In 1901
~ the proportions are 12.4% and 6.4% respectively, in 1902 13.7%
and 9.7%, and in 1803 3% and 7.2%.

The figures for the last year are explained as already
stated by the fact thatithe cases left at home were selected m
account of the absence of susceptibles or the large size of the
housges.

in the previous years such selectioﬁ was impossible owing to
the absence of sufflclant hospital accommodation and the admiss-+
ion of cases was governed more by the wishes of parents, by
desire to protect a certain district, etc. There appears to me
to be no douht whatever that this class of secondaries can be
greatly redﬁced in number or even entirely got rid of by the
use of hospital isolation.

A more definite indication of the relative success of home

isolation or hospital isolation is obtained by cqmparing the attack-




rates among susceptible children in the houses from which the
primary case is removed, on the one hand, and in the houses
where the primsry case is left at home, on the other.

During the year 1903 it was ascertained, at the time of the
notification of any case or cases, how many children were living
in the invaded house under 16 years of age, and not protected by
a previous attack of the disease. The total number of these
'susceptibles' in the houses invaded during the year was 516.
0T these 54 afterwards developed the disease, being 10.4% of the
total. In those instances where the cages first notified were
left at home, out of 77'susceptibles' 10 developed scarlet lever,
being a percentage of 13, whereas of 439 susceptiblewéhildren in
houses where the first case or caseﬁwere removed to hospital, onlg
10% developed the disease (including *return® casgs). These
Tigures show a distinet advantage in the adoption of hospital
isolation over home isolation. 'This advantage is further accent-

uated when we take into consideration the relative accommodat-
1op in the houses rom which cases were removed to hosgpital
and in those where they were 1eft at home,

The aversge size of house from which cases were removed was
3.15 fooms, whilst in the homeaiéolatiug houses it was 4.46 rooms.
The average number in the Tamily in the first dlass was 3.4, and
in the scond 2. In houses of over four rooms, where the case
was removed to hospital, only 5.1% of the susceptibles were
.attacked, but when the case was Kept at home 6.2% were attacked.

In houses of four rooms or leas the percentages attacked were 9.8

and 20 respectiwmly. As the secondary cases notified simultaneously.

with the primaries, are excluded from these figures, it might be
_dbjected that in the houses availing themselves of hospital
isolation there may be ablargervproportion of such secondaries,
and that this accounts for tle smaller proportion of secondaries
after notifieation. A.priori, it would seem probable that in
these small crowded houses the damage would largely be done

before the notification. of the primary case. But, as a matter

of fact, the very reverse is true. The proportion of second-

aries notifed simultaneously with the primary is greater in the




larger better-class houses relatively to the number of suscept-
ibles present when the primary case developed. In the year
1903 29 secondaries were notified along with the 194 primaries

removed to hosnrital; whilst 9 secondaries were notified along wth

the 85 primaries which stayed at home. Thus where in the hospit al

protected families 29 of 468 susceptibles had alresady developed
the disease whentthe first case was notified,being 6%, actually
9 out of 86 susceptiblés, 10%, had already developed in those
instances where the cases were Kept at home. '

If we contrast the total susceptibles attacked in families
where hospital isolation is made use of and in those where it
is not,we find that in the first class 15.6% of susceptibles
are attacked, and in the second class 22% are attacked.

The number of the secondaries occurring after notification
in houses from which the primary was removed would have béen still
less, had it not been that in 3 instances the actual primary case
was overlookdd to begin with, and was the last of those affTected
to be removed to hospital. These overlooked cases gave rise to
13 of the 38 secondaries, or about a third of the total. Such
occurrences éhould.be avoided by a systematic examination of all

memhers of the family at the time of the removal of the first noti-

fied case,
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Return Cases: Before leaving the subject of the spread of the disease |
in individual houses, it is requisits to deal more particularly
with that class of éecondaries which are termdd return cases.
infected by a convalescent discharged {rom hospital. It is, howrer,
frequsntly & very difficﬁlt matter indeed t0 he absolutely sure that
the dischaiged convélescent is the actuval source of infection.‘
Fresh cases may crop up in a house {rom other cavses., 0One occasion-
ally gets prod@f of th&s in the notiTication of a second case in a
house a day or two before the discharge of the primapy case. Fven
where the second case occurs within a Bhort period of the dis-
charge from hospital of the first,the source of the infedtion may
be other than the convalescenf. It may be that some articles, toys,
clothing, or what not, have been held back from disinfection, or
the germg of the disease may have clung to some part of the house.
This latter possibility is, I consider, degerving of more consider-
ation than appears usually to be given to it, and I shall deal with
it further under the subject of recrudescence of the disease., ATlter
the dischaggé of the convalescent from hospital, a fresh caseemay be
ndtified within a week, a month, three or four months, a year, or
later.  The convalescent can only reasonablg be blamed for what
occursy withiin a comparativelyrshort period. Hig infectivityj if
present at 811, will as a rule be greatest at the time of his
discharge, and will thereafter diminish, although sometimes the
occurrence of certain complications after he resches home, such
as rhinorrhoea, or otorrhea, may explain a deferred infectivity.
The maximum interval betwesn the discharge of a convalescent and the
onset of illness in another member of the household, which can come
under the definitiorn .ssem~ of a return case has been somewhat e
arbitrarily fixed at one month’(vide Dr Simpson report for hatrop-
olitan Asylums' Board.) I take this as the standard, although
versopally I think it is unduly long and that fourteen days would
be more correct. Home return cases. Return cases have besn spoken

of as only occurring after hospital isolation, but I have had

ample evidence that‘this ig8 a mistake. In a number of instances I ‘
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have observed that after the release from home quarantine of a
gcardet~ Tever case other members of the family developed the
disease within the prescribed period. During the year 1903

there were 3 such cases, compared with 17 hospitil retunn cases.
The percentage of' suscentiibles, who bheoeame return csses was 4 in
the houses practising home isol&tion, and 3.8 in those utilising
hospital isolation. In the year 1902 thers weres 8 home-return
cases, and 2% hospital‘return cases. Ag I have not figures shiow-
ing the numbers of susceptibles for that yesr I cannot compare

the attack-rates.in the two groups, but the figures show thet honme
retuFN cases are by no means uncommon. This is what I think

one might expect wahen the condition of isolation in.the two ——
classes are looked into., A hospital treated case is provided,

in a well managed hospital with 2,000 cubiec feet of air-space.

The ward in which he is trcatéd‘is well ventilated, anc. fres sccess

of sunlight is permitted. After the first three weeks or so of nis’

illness he ig allowed out=ide into the fTresh air{ and nhas opnori-
unities oi" taking proper exercise, his diet is car@8fully attended
to and is ample and suitable. His period of isolation is determ-
ined byamedical superintendernt who is not subject to the prassure
80 frequently brought to bear by parants or rriends upon the priv-
ate medical attendant, and there is not therefore sc great a risk
.of it being unduly abbreviated. A homeﬁreated case. on the other
hand is, with the rarest exceptions, confined to one room during
the whole period of quarantine, and very often the cubic capacity
of such room is under 2,000 cubic feet. Jie has no opvrortunity of

taking exercige in the open air,; ventilation of the sick-room and

the admission‘of sunlight are pfobably less carefully atisnded to

than in a hossital, and the feeding of the patient is probably
leas judiecious, and amongst the poor even insufiicient. As notad
above there is apt to he a premature release from quarantine. The

only disadvantage from which the hospital treated case suffers is |
that it is sasociated with other patients or convalescents, and

unquestionably that is t0 some extent a drawback, which may

howaver be 1essendd or perhaps entirely removed by the grouping




- 22-

of cases of different types and stages and their separation fron

g others.

The following table shows the intervals which

elapsed between the opcurrence of home return cases and the » -

release of the corresponding primaries, ifi the years 1901-1903:-

Date of thiification Date of Release Date of Not- Interval

of Primary of primary ification of in days
1901 Return
May 31st July 12 Augast 10th 29
July 27th August 29th Sept 25th 7
July 24th Sept 27th Oct. 10th 13
Aug. 30th Oct. 14th Oct. 24th 10
Sept. 2nd Oct. 11th Nov. 2nad 23 :
Sept 14th Nov. 6th Nov. 2lst 15
Nov. 16th Dec. 16tn Dec. 31st 15
Oct. R87th Dec, 7th Jan. 2nd 26
Dec. 27th Jan 3lst Jan 233rd 2
1902
Jan 1lst - Feb 3rd Eth Feb 2
Jan 11th FPeb 17th Feb 25th 8
Jan 24th Meh., 25th Apl. 13th 19
~ Apl 30th June 4th June 22nd 18
Oct. 21st Nov. 27th Dec. 1st 4
- 1903 ‘
Feb 28th Apl 6th Aprl 15th 9
Feb 25th Men. 30th Apl 18th 19
Apl 1Eth May 16th Juna 9th 24

Causes of Return Cases:.: What are the cguses which lead to return

cames? Professor Simpson in his enquiry for the Metropolitan -

Asylums 'Board deals with 90 scarlet fever convalescents discharged

from hospital and giving rise to return cases by personal infect- l
ion. 54 of" thegse ware suffering {rom discharges from the

nose or sore nose, 3 were desquamating, 7 were suffering:from

throat symptoms and enlarged glands, 20 from colds, and only 3 3{
appsared healthy at the time of examination. There is evary Jm

probability that the last 3 had suffered from similer affections

to thoge ge=n in the remaiinder, which had passed off nrevious to L

examination. My own observations of the condition of convalescents

I !
giving rise to return cases largely revealed similar sympioms to

thoss mentioned., The following Tacts were noted regarding con- I

valescents suspected of giving rise to rsturn cases in 1903:-
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The 21 instances coprised in the Toregoing table include 6

arising after the discharge of patients admitted in 1902. The
-the discharge of .

ramainder were agsociated With/ﬁatients admitted during 1903,

I hsve arranged them in thmee groups according to the length of

the interval which sepsreted the dischappe of the primary casa znd

the onaet of illness ol the ratiurn cases. If we acespbt +the

definition of return case given above as one in which the onget

of illness occurs within ons month of diseharye of the primary,

the last two cases in the table do not come under the classificat- H

ion. Tt will, howevér, be seen from the table thet the line

wilich separates them from the second group is a purely arbitrary

one. On the other hand,I contend that there is a well-marked

distinction betwesn the cases arranged in the first group and those

in the second. In ths Tirst group, comprising 13 cases, the
interval refearred to variss from 3 to 18 days, and the average is !
7.1 days. In the sescond group tne interval varies from 22 to |
28 days, and th&ﬁaveraga iﬁ 2E.5 days. As regards the condition i
of the pnrimary case, in the“first group 6 oﬁt of 13, bsin. nearly
50%, show8d some slight abnormality at ths time they were dis- |
chargad froﬁ nospital, and 10 out of 13 showed some abnormelity,
either at time of discharge or at time of notification of return
cage, whilst in 2 of the remaining 3, the parents reported intcr~v
vening illmess: in thchcond group only 1 out of 6 showed any
abnormalitv gn;laaving the hospitsl, namely a slight post-nasal ;
dischagpge, 1 ofher had en gbscess in the arm after she returned
home,and with this exception all the primary cagses apopeared
perfectly normal at the tims of the notification of the return,
and the parents reported them as having been perTectly well since
they had rsturned home. In my opinion the firat group only

should be classad as return cases in the sense that the infection

is cbnveyed directly from the convalescant to the 6ther members

of the family. In the second group I congider that although

no positive evidence was Torthcoming the facts point feirly

conalugively to the rscrudssc=nce o7 infection from articles in

the house or the house itself. Instances 20 and 21 are still more




conclusively of this nature. These last two groups should, then,
in my opinion, be classed together with the recrudescences of

the disease which occur at still longer intervals,of six months,

a year or more, with which I shall presently deal.

- Taking the first 12 instances as examples of true 'return’
cases, one may note that in the majority some abnormal condition
of the throat or nose appeared to be the source of the mischier.
In one instancé a relapse appegred to have taken place: in no
instance was desquamation present. A point of some importance
is the large proportion-5 out of 21-of severe attacks among the
primary cases. Their average stay in hospital was 49 days. It
has been remarked that return cases most frequently follow
primaries which have spent an exceptionally long time in the
hospital, but I do not think it has been sufficiently emphasised
that this lengthy Stay has been in consequence of the severe
.ﬁature of the illness, a severity in the great majority well
marked at the time of their admission. As regards the nature
of the attack in the return case, if we take the whole 21 inatancea}
which comprise zs‘persons,we find that there were two deaths, and
that including these there were 6 orf exceptional severity. The
proportion of severe attacks in the primary cases, which were
supposed to have produced return cases, and in the return cases
themselves, is very nearly the same, viz., 23.8% in the first and
26% in the second. The case-mortality of return cases was
‘egual to 8,7%, whilst the case-mortality of all cases notified
during 1903, was 3.2%. If, however, only the group which I
have regarded as true return cases be taken we get a case-mort-
ality of 7.1% for the return cases. Baking for the purposes of
this comparison the three years 1901-1903 and contrasting the
return cases (as defined under 1 month) with the total cases
notified, we find that out of 81 return cases 4 died giving a
case-mortality of 4.9%, whilst the general case-mortality was 4.4%.

I consider the figures and facts which I have cited go some

way to disprove two atatements, which are frequently made by the
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opponents of hospital isolation, nhamely, (1) that retyrn cases
are of an exceptionally severe type, (2) that such severity
of type ia due to the effect of incarceration in a hospital
causing a mild and benignant primary case 1o assume a severe
type, and making it capable of, and even apt to pass on the
 disease With an exalted virulence to another member of the ramily .|
These figures show the case-mortality of return cases during the
thmee vears 1901-1903 to be littile above that of the total cases
for'the same years. They also show that the primary cases
which produced them were themselves of a severe type. I consider
that the riak and likelihood of a convalescent giving rise to a
refurn case is much more a matter of personal idiosyncrasy and of
the nature of the attack from which he has suffered than it is |
of the form of quarantine to which he has been subjected. This
statement is borne out by the facts cited above that the proport— |
ipn oflreturn cases is almost identical whether the primary be
tregted at home or in hospital. With regard to idiosyncrasy it
is intereating to note that feturn cases are peculiarly apt to
occur in cdrtain families. Im om® famidyy;- the difcharge:of
THinem AuPferent members: was! 1neatm caser foldomed by a: return.

The facta detailed in Table é;, point to the presence of
some abnormal condition in the convaleacent am necessary to his
power of producing fresh cases, The posgibility of a perfectly
healthy convaleséent, who has bemn living with others, suffering '
frbm various sequelae of the disease, being able to act simply
as a carrier of the disease is asserted by some writers. My own
observations 4o not support this vieﬁ, and I believd that some
abnormal coﬁditibn is always present in a convalescent who gives
-rise to a return case.

sumning up the evidence regarding the spread of the dis-
ease in invaded houses, I find that (1) the disease appears to
be highly infectious in its earliest stages, as evidenced py the
large proportion’of secondaries notified simultaneously with the

primary cases, or within seven days of the notification of the
latter. () Thet the case remains infectious throughout the
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illness, as shown by the late occurring,seconaaries, where the
primary case is klapt at home. (3)tMstit is difficult to exactly
affirm the non-infectious ness of any individual convalescent,
and that the ihrection appears to linger in the nasg-pharypgesal
mucous membrane, particularly where the case has been a sevareone,
Phis tendsncy being particularly marked in special families. (4)
Phat hosital isolation’ of cases occurring}ﬁouses of 4 rooms or
less, limits the spread of the disease in the house, the number
of susceptibles attacked being réduced; (5) that returﬁ cases
due to infectivity of discharged convalescents occur after both
home and hospital isolation.

vhilst considering that infection in this disease is chiefly
conveyed from the nasgl-pharyngeal tract, I am of opinion that the
desquamating varticles of the cuticle akso act as carriera of ghe
infection. I have fraquently'observed in the case of mild over-
looked attacks recognised later om by the occurrence of secondary
cases that no abnormal condition of the naso-pharynx was apparent
whilst desguamation was well marked. On the other hand, it does
appear that aesquimation-continuing or appearing a month or
more fromlthe commencement of the illness has little, if any

infectivity.
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From the consideration of return cases one naturally passes
to the question of recrudessnce of the disease in the same house
after longer intervals of time. The term return caae has been

limited £o those cases occurring within a monthqﬁfpthe release
vor the primary from quarantine-whether such quarantine be at home
or in hospitalw» The term recrudesence I would apply to the
reappearance of the disease in & house after longer intervals of
time. I have on a number of occasions noticed such fresh out-
breaks of the disease in individual houses after periods varying
from 2 or 3 months to a couple of years, sometimes in the same
family and sometimes ih the family of a new tenant recently come
into the house. With the view of ohtaining data regarding the
question of the importance of this factor in producing the
endemicity of the disease in this Borough, the notifications of
" all cases of scarlet revef made since the adoption of the Notific-
Act in 1892 have been tabulated, leaving out of account such cases
as fall under the heads of secondary or return. I have for the
purposes of this investigation excluded cases occurring in the
small area which was annexed to the Borough at the end of the
year 1901, as I have no information regarding the occurrence of
cases in the houses therein during the greater portion orf the
Period considered, During the 12 years 1892-1903 the total
number of dwellings in the Borough has increased from 17,100

giving an average of 19,787. ”
%o 22,474,/ . During the same period 4,376 of these dwellings

were invaded by scarlet fever, being 22 % of the awdge, 712
were invaded twice or oftener, being 3.6 % of the wvil¥e, and 16.8% |
of the total invaded, snd 93 were invaded oftener than twice, being

.47 % of the wjaaqge and 8.1% of the total invaded. The total

- (-a_d _ )
number of recrudessnces which took place.803, constituting 15.5%
of the total primary cases, and they occu:red after the following

intervals of time:-—

From 3 %0 6 months 75 |
# g montha t0 1 year 93

» 1 year to 2 years 166
" 2 years 10 3 109
"3 » " 4 78 |
ﬂ; ” .5 98 |
v 5 " L -] 74
weg ¥ v 12 111
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It i# naturally a daifficult matter to decide to what extent
recrudesence of the disease in a particular house is due to the
stirring up of infectious material therein, and how many instances
of reéruﬂeannce are due to a chance re-introduction of the disease
from without by personal infection; but I think that these figures
show a number of récrudesences considerably greater tham would
arise simply from the action of chance, especially those occurring
within the shorter period. Where infsction clihgs to a house one
would expect that it would show i$self within a comparatively
short period, say within &wo years. Recrudesmsnce occurring after

a long interval would appear more probably due to a chance re-—

invasion. This is of course not an invarisble rule, as the infect-

ing material might lie dormant for a long veriod owing to the
absence of susceptible subjectis. It ia intéresting to note in
this connection how frequently one finds in sporadic cases of
sdarlet fever that the patient's family have only shortly entered
into the tenancy of the house. In the family of the preceding
tenant all those susceptible to the disease may have suffered
some condiderable time before and there may latterly have been
no casew in the family. Again one would expact that in the
case of an infscted house, not one brt many recrudesences would
be the rule. 0f the 712 houses in which recrudessnce took place
during the period under review, there are however only 83 in

whieh it occurred twice, and 10 in which it occurred oftener,.

There is therefore no evidence of the existence of houses 80 satur--

ated with the infection that it is not comparatively essily got
rid of by ordinary process of d#sinfection. In order to determ—

ine exactly the relative frequency of early and late recrudesence

it is hecessary to ignoré those occurring after a period of 6
vears,m?t?ﬁ%smuch as such can only be noted for the last 5 yeaéu
of the 12 under consideration, it is also necessary to limit the
comparison to the recrudesences taking place in the 6 years 1898-
1963, as it is only for theée years that the data to hand are

complete, In the earlier years, 1892-1897, cases notifed in
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certain houses may really be recrudessnces within less than six.
years; the breceding cases hgy;ng occurred prior to the adoppion
of notification.. During these six years I find that 494 recrud-

esences occurred ai the fAdllowing intervals:-

Between 3 & 6 monthe after previous case 43
" 6 months and 1 year 53
" l year & 2 yeara 103
u 2 years % 3 " 73
" z w4 0w 65
w 4 o " 5 ] 87
n 5 ] '} 6 ] 70

These figures show a @aistinct though not a great fall in the
frequency of recrudesmnce after increased intervals of time. If
such recrudesence were mainly dus to chance re-introduction of
infection from without, I think it will be conceded that such
ro—mntrod@ction would become more probable as thé interval of time
w&as increased. I think, therefore, that the figures point to
the fact that recrudessnces are only in small part due to chance
frésh invasions, and that the infection of scarlet fever is apt
to linmger in a house which has once been infected. It must be
boﬁne in mind that I have excluded from consideration,so far, all
secondary and return cases, but as already pointed out, return € -
cases occurring sevefal weeks after the discharge from hospital
or release from home iaold&ioh of a primary case may be attribused
more reasonably to house infection than to personal infection;

and again secondary cases which occuramore than seven days after

.removal to hospital of a primary are very probably accounted for

in the same way. If these cases be added to those classed above,
as recrudem®nces occurring between 3’ahé 6 months, tﬁo number of
the latter will be materially increased, and the higher proportion
of recrudesences occurring after a short interval will become

even more marked. As regards the precise source of infection

in houses, in which recrudessnce takes place, it is imponsible t0
dogmatise. No microbe has Qo far been satisfactorily demonstratead
to be the cause of the disease., Wé may lay the hlame on infected
clothing or bedding, on infedted toys or books, and undoubtedly

all these are capable of harbouring the infechion, and every sani-

tary official is aware how apt the houssholder is %0 hold back
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some article which may have been exposeé to infection. In mos%
cases, however, it is impossible in enwuiring into the origin of
cases, secondary, return or recrudeseent,to obtain an admiaaion
of the fact that such articles have been withheld or to fix the

article which can be blamed. In addition to the retention %z of

infectin by moveable articles, however, I believe that the infect-

ion is apt to eling, perhaps even more frequently, to the actual
structure of a house, in various nooks and crannies, to the old
paper on the walla, between the boards of the floor, etc. The
importance of this seat of infection is shown by the somewhat
- frequeRt recrudescences of scarlet fever in a house when a new
tenant moves in, or within a month or two of this'sntry. Here
everything soft and moveable has been removed, so there is no #
question of infection from that source. On the other hand, very
pProhably with the carrying out of cleansing eperations olé4 dust
and dirt is disturbed, and the dormant germas of scarlet fever
may be awakendd to life.

During the year 1903 out of 43 recrudesénncoi, 26 were in
the families of the samefnaxy and17 were in the fgmilies of mew

tenants.

But apart from insaancgs where the notification book shows
the previous existence of the disease ih an invaded house, one
cannot help being struck with the number of instances in which
sporadic cases occur in families Bhortly after their entry inte
a house. Knowing how mild scarlet fever is apt 4o be and how
frequently it may be overlooked I am inelined to attribute these
eaués to the infection left by a previous tenant, in whose family
a2 mild overlooked case had occurred.

puring the last five months it has been notedeinies for

each case of scarlet fever how long the family have oecupied their

present house, and up to the and of May, 1904, out of 8% primary

cases nobified, the families affected had resided in thekr present

houses for the following periods: -

Less than 6 months 11
6 months to 2 years 21

over 2 years 50
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With regaré to the effect of hospital iselation in Preventing
recrudescencs of the disoase, I may give the follewing figures.
There were 515 recrudescences afier previous home-treated cases,
and 289 recrudescencss after hospital treated cases. Of the
houses invaded during the 12 years, in 2676 the primary case was
kept at home, and in 1688 it was sent to hespital.

The recrudescences therefore form 19.3% where the previous
case was not removed, and 17.L% where it was removed.

Removal to hospital of a primary case does therefore appear
to lessen the chance of recrudescence, although not to a very
great extent. It may however be remarked that the propprtion of
recrudescences occurring within six months, that is those which
probably include fewest chance re-invasions, is decidedly gmaller
where the primary case has been sent to hospital than.where it
has been kept at home. |

During the years}1892—1905, recrudescence took place within
six months in 1.4% of the houses where hospital isolation had
been utilised, and in 1.8% where home isolation had been carried
out. in the last six years the difference is even more strbking,
the figures being 2.3% and 1.1%’respectively.

Summing up the facts which I have given above regarding the
reagppearance of this disease in individual houses at varying inter-
vals of time, I would,sayvthat guch reappearances are largely due
to the stirring up of dormantrinfectiona materisl, the presence
of which is attributable to imperfect mefhods of disinfection.

The actual number‘of cases which come under the head of
'recfudescent’ is no measure, it seems to me, of ihe importance
of such infected houges aé factors in maintaining the continued
presence of the diséase in a town, and causing it to be endemiec.
From cases arising from house infection the disease may rapidly

spread by the commoner channels of personal infection to suscept—

ible persons in neighbouring houses and in school.  Owing to the

high degree of infectivity of gecarlet fever in its earliest stages,

one case is very apt to have given rise to many of its kind

before measures of isolation of however satisfactory a nature are

brought into play.
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Spredd of the disease in Districts and Generally through the town.

As regards the manner in which scarlet fever spreads in any
ﬁouae which has been invaded, one is in a position to speak with
considerable certainty; the infecting source is known, and the eir-
cumstances which favour or retard the passage of the infection to
other members of the household can be accurately studied.

In the case of the spread of the disease from one house to
another, and throughout a distriet, it is quite otherwise. 1In by
far the majority of primary cases it is impossible to prove any
contact with a preceding case; the affected persons are too young
to supply the requisite information as to their move-ments or their
asgociates; many possible samrces of infedtion are open and it is
difficult to single out the correct one.

It is however clear that the disease can only he properly
dealt with when the conditioné which affect its spread, and the
channels by which such spread takes place, are properly appreciated.
The problem is somewhatvdomplex, and various factors must be con-
gidered as playing a part: the season of the year and meteorological
conditions generally have a well marked influence in promoting or
retarding the spread; the presence in the town generally or in
special districts of excessive numbers of persons susceptible to
the disease will naturally favour the spread, and the reverse con-
ditions retard it; those factors which are responsible for the
endemicity of the'disease whether thdy be physical, as natural
situation, or nature of subsoil,etc.,or climatic, or social and
industrial, as crowding of the population in rooms and in areas,etc,

will also exercise an influence in producing epidemic waves and the

wide diffusion of the disease. As regards the actual channels of

infection.-puring the epidemic here in the years 1901-1902 the
disease, starting from two small areas, gradually spread over the
whole town, one ward after another bhecoming particularly affected.

When special streets or small areas Were watched by means of spot

maps, one could observe how the invasion of one house in a hitherto
’

ed by a series of others in the

unaffected: area was soon follow
| | e of
immediate yicinity. I was strongly impressed withAthis house-to-~
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house infection. On the other hand the schools which form the
other point of contact for the susceptible population, appeared
to me to play quite a subordinate part in the spread of the dis-
ease, This was shown by the large pppportion of primary cases
which occurred in the persons &f children not att@nding school,
and by the alsence of association in the same class of cases
occurring about the same time.

The fact that a child suffering from ascarlet fe§er is in most
cases withdrawn from school at the very commencement of the illness,
and that as soon as the case is notified, or possibly even earlier,
the other children in the family are also kept away from school
probably explains this comparatively small part which the schools
Play in the spread of this disease.

On the other hand, what happens in and near the home of the
sick child? In wany cases for a day or two after the onset of ill-
ness medical advice is not soﬁght; neighbours and friends come
into the house to give their advice regarding the nature of the
illness, and very frequently they bring their own children with
them. Even after medical advice has been sought, the case has
been notified, and instructions regarding isolation have been
issued, there sre still, especially where the case is not removed
to hospital, many circumstances which favour the spread of the dis-
ease to other houses in the neighbourhood: visits of neighbours
are apt to continue; the children of the household who are still
themselves apparently well are mixing freely with their playmates
in the neighbourhood: it may be that these children are suffering
from the disease in its initial stages, and shortly after develop
_well-marked attacks; or porhaps which is ofJgreater importance in
favouring the spread of the disease they may, protected by a pre-
vious attack or by natural insusceptibility, be yet capable of
carrying the 1hfection on their persons or clothing, or be suffer-
ing from slight sore throat of scarlatinal nature capable of infect-
Others with true scarlatina.

The map which accompanies this paper shows the town divided

(2) into 10 wards, (b) into 80 enumeration districts.

A comparison of the pré@valence of the disease during the
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three ysars, 1901-1903, in the several wards and in the different
enumeration districts, has been made, and is epitomised in the ac-
companying tables. At the time of the 1901 Census full details |
regarding the populations of the enumeration districts were obtained
and the increase of population forgeach d@istrict during the years
1902 and 1903 has been estimated by the number of new houses !

erected in eaegh. It has not so far been found poésible to estimate !

the populations for the years prior to 1901, and it has therefore |
!
been necessary :to 1imit the comparison to the three years mentioned. .
This may however be regarded as a pretty fair test, as during that
period there were altogether 2475 cases notified, and it includes
the rise and fall of an epidemic and more than a twelvemonth follow-
ing. »

Table?f:, in which the wards are compared as regards attack-
rates and death-rates, and the extent to which hogpital isolation
was made use of, brings out the following ¥ facts:-

(1) that m the three wards (Shields, St Hilda & Holborn) with
the lowest average attack-rate for the whole period under consider
~-ation, were also the three in which the largest propomtion of
cases were sent to hospital;

(2) that of the next three best isolators (Laygate, Tyne Dock &
Rekendyke ) two come respectively 4th and 5th lowest as far, as
‘attack-rate is concerned, whilst the last group, isolating 40 to
50% of cases, includes Westoe Ward with much the highest attack-
rate and only one (Bets Ward) with an attack-rate of.less than
'8 per 1,000, which is the rate for the Borough as a whole.

(3) The fall in the attack-rate from 1901 to 1903 is relatively
greatest in Laygate and Rekendyke Wards, where hospital isolat-
ion was most vigorously carried out during the latter part of

the period. These two wards occupy the 7th and 9th positions

tn 1901, but in 1903 they occupy the 3rd and 4th, and their aver-
ages for the three years come 5th and 8th. :

A8 the wards are not natural divisions and comprise districts
varying greatly, both topographically and socially, the various
factors which favour or retard the spread of scarlet fever cannot
be indicated by the varying proportion of cases which occur in them.
One factor besides the question of isolation can be accuratly
gauged for each ward snd that is the proportion of children to
the total population of the ward, as shown in Tablfjgbf]? In 1901
I found that over 92% of the cases occurred in children under 15.

The comparativedy low ppoportion of children in the Bents and Tyne
Dock wards no doubt partly accounts for their favourable position;
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the exceptional position of the Bents Ward as having a comparatively

low attack-rate (6th lowest) with only a small proportion of cases
gent to hospital is partly explained by this cdrcumstance.

So far as it goes then, the comparison of the wards indicates
that the isolation in hospital of a high percentage of cases
assists in limiting the spread of the disease. It must,however, be
admitted that, the comparison being made between areas differing
in so0 many other circumstances besides that of hospital isolation,

"the figures do not form in themselves a proof of the value of

such isolation. On the other hand, I consider that they do largely

disprove the statements, cited at the beginning of this thesis,

that hospital isolation favours the spread of the disease in the

" loecalities to which it is applied. If discharged hospital con-

valescents were such potent agents in spreading infection as has
been maintained it would be in the neighbourhood of their own

homes that most damage would be apparent. The figures in Table

’>“€? conclusively prove that 70 to 80% of cases in a district can

be removed to hospital during a considerable period, and such dis-
triet remain in a highly favourable position as regards attack-
raté.and dqath—rate from this disease. The figures regarding
Laygate and Rekendyke Wards in the various years form a more posi-
tive proof of the valusgof hospital isolation. It is shown in

the table that the death-rates in most part correspondgwith the
attack-rates. In the case, however, of the Beacon Ward the death-
rate is disproportionately large, whilst in Laygate it is the

reverse, As regards the last mentioned, it is of interest to

' note that the case-mortality in 1901 was 8% in 1902 it was 13.3%,

and in 1903 it was nil. The general death-rates in the wards for

. - 1902-1903 are also given in the table, and it will be noted that
E they place the wards in a very different order from that which they

f_«h01d in virtue of their scarlet fever rates.
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Passing now to a comparison of the Emumeration Districts: There
are altogether 80 of these, and most of them are entirely contained
in one or other of the wards. There are, however, certain sxcept-
ions where an enumbration district lies partly in one ward and
partly in another. In these cases the portion of the district
in one ward may be, and in fact usually is, of quite a diffarent
character from the portion in the other. I have therefore consid-
ered it best to adhere to the ward boundary rather than the distriet
boundary in these cases for the purpose of this comparison. The
population of each enumeration district varies from 800 to 1;500;
but in the case of these divided districts the populationg§ of the
‘padts is sometimes much smaller, and in order to avoid the fallacy
arising from this circumstance in considering the attack-rate for
such a short periocd &s threes years, it has appeared best to con-
sider them along with the adjoining enumeration district in the ward
to which they belong if, as is ususlly the case, such adjoining
district is of similar charactsr. One is then comparing districts
with populations ranging from about 1,000 to 1,500, sufficiently
large to minimise effscts which are simply due to chance. 1In the
comparison of the wards the total cases occurring have been consid-
ered, but in this comparison of enumeration districtes I shall take
into account only the primary cases as d«fined in & previous part
of this paper.

The prinary cases may esither be reckoned per 1,000 of the
population, or thney mey be indicated as a perceniage of houses in-
vadsd.: "I have chosen the latter method, and I give for each dis-
trict the percentage -f houses invaded by scarlet fever during tke
thres years 1901~1903. I coneider that comparison of smali dis-

- tricts is most fairly made by considering only primary cases ,
because if secondsries be tsken intc consideration the element of
chance in the pres<n~e in an invaded house of a2 large number of
susceptihles becomes too prominent.

frrni
- I find that the praparti@maiﬁhlngﬂby the pereesntages of
houses invaded in different districts to the rates per 1,000 of
Population are in mcs: cases almost identical im tikis town, the
mmber of persons in sach dwelling being nesrly umiform.




In the 86 enumeration districts and portions of districts arrang-

‘ed. 88 mentioned above, the proportion of houses invaded varies
very considerably. In one only were there no houses invaded; in
the others the rate varies from 1.5% to 16.8%. I have compared
these districts in the following respects (a) as regards age con-
stitution;(b) as regards proportion of houses of less than 5 rooms;
(c) as regards the population per room;(d) as regards the proport-

ion of the primary cases removed to hospital. In all these respects
they exhibit considerable differences.

With respect to agerconstitution, I find that whilst in the
Borough generally 37% of the inhabitants are under 15 years of age,
ihaproportion waries in the districts from 23 to 464%. Inasmuch
as 92% of the cases occur in persons under 15 years of age, it is
evident that such great differences in the age constitution of these
districts must have a large share in deiermining their relative
adtack-rates. To be perfeétly accurate, these rates should be cor-
rected by the same method as is employed by the Registrar-General
in correcting the death-rates of the great towns, viz., by finding
the attack-rate which would obtain in any district if the number
attacked at each age were the same as in the town as a whole, and
from this standard rate obtain a correcting factor by which the
actual rate could be multiplied. Leaving aside,however, thia
exact but laboriaus process, I think that an approximately correct

result may be obtained by multiplying the actual rate by the per

cent of children in the Borough as & whole and dividing by the per :
cent of children in the district. This means that the cases occurr- |
ing in persons over 1t ysars of age are ignored, which I think is
justifiable as th;j;;ie of such persons is only 1/20th,of that on
those under 15 yesrs. J(In 1901 the attack-rates in Soutl: Shields

were 32.4 per 1,000 on children under 15 and 1.6 per 1,000 on poreona

1

over 15 years.)

Table'g gives ths 86 divisions arranged in the order of their/(
attack-rates and shows also the erude sttack-rates, the average

bopulation and the a$3¥E§§:{3Lses for the period 1901-1903, and

‘Particulars regarding the aize of houses and the population per




room in each distriect. The number of persons per room can only
be calculated so far as the houses of less than 5 rooms are con-
cerned, as the census information that I am provided with does not
give the sizes of the houses having 5 rooms or more. The poverty
of & district is perhaps best gauged by the figures showing the
population per room, and the gtrength of the working class elemeant:
in any district will be pretty accurately indicated by the pro-
portion which the number of houses of 4 rooms or less bears to
the total number of houses. In the Borough as a whole 83% of
the houses have less than 5 rooms, and the average population per
room in these houses is 1.6 pefsons. In the various districts
the proportion of houses of less than 5 rooms varies from 23% to
100%, whilst the persons per room in these houses varies from .59
to 2.45. In order to ascertain the effect on the prevalence

of the disease of these factors, viz., the proportion of small
houses and the room-crowding, in any district, one musybliminate

as far as posszible the other variable factor, i.e., the prop-

ortion of cases sent to hospital. IT we compare the 31 districtas

in which leass than 40% of the cases were sent to hospital, with
respect to attack-rate and housing circumstances, we find that
there does not seem to be any proportion between the attack-rate

and the number of small houses in the ds#trict affected. A low {

proportioh of amall houses coincides with a high attack-rate just |

as frequently as it does the reverse. 14 of the 31 districts

have an attack-rate of less than 9%, and their average proportion

of houses of less than 5 rooms is 75%, whilst 17 with an attack—ratef

varying from 9 to 14% con#din an average proportion of houses of

leas than 5 rooms of 68%. Again comparing the same 31 districts, |

I find that the average number of persons per room is 1.43 in
the 14 with attack-rates of less than9f, and 1.42 in the 17 with
attack-rates of more than 9%, sdthat neither does this factor
exert any apparsnt influenee on the prevalehce of’j@disease in

a distriect. If we compare the 26 districts in which from 41

to 60% of the cases were sent to hospital we get similar results:

11 of these with attack-rates ol less than 8% have an avemage




proportion of small house=s equal to 89%, and an average room pop-
ulation therein of 1.8 persons, whilst 16 districts with an attack-
rate of more than 8% have an average proportion of small houﬁes
equal. to 86%, and an qverage room population equal to 1.6) persons.
Lastly, comparing the 28 districts, in which over 60% of the cases
weré removed to hpspital, I find that 15 of these with attack-
rates of less than 5% have an average proportion of small houses

- equal to 92%, and an average room population mf therein of 1.9
persons, whilst 13 districts with attack-rates of mpe than 5%

have an average proportion of small houses equal to 88%, and an
average room population of also 1.9 persons.

| We may therefore conclude thet the size of a house in any
district and the crowding of the population therein do not in-
Tluence the spread ofthe disease from one house to another, and
the differences in tlc se EBpEEziE respects may be ignored when
comparing different districts as regards attsik-rates and hospital
isolation,. I would here emphasise what has been set forth in
another part of this paper that the size of house and overcrowding
therein undoubtedly favour in a high degree the occurrence of
secondsry cases in an invaded house. It will be noted that
although there is practicaaly no difference in respecﬂbf gize of
house and room& population between diatricts‘of low attack-rates
and thos e'of high%attack-rates in which hospital isolation is prac-
tised to an equal émbmmet extent, that there is a considerable
g@ifference in these respects between the three groups of dis-
tricts arranged according to the degree in whith hospital isolat-—
ion was practised. In the group égre less than 40% of the cases
were isolated, the amall houses constitute 68 and 73%; in the group
isolating 41 to 60% of cases, the small houses constitute 86 and
89%, and in the group isolating miwems over 60% of cases such
houses constitute 88 and 92%. Again in the first group the room
populations are 1.42 and 1.43 persons, in the second 1.8 and 1.61,
and in the third 1.9. This is ofcoeurse simply stating that hosp-

ital imsolation is particularly applied to the poorest and most

crowded distriets of the town.
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Effect of Hospital Isodation.- In Table‘g) I have marked off 5 .

groups of districts. Th8 first group comprises 81 districts in
which less than 5% of the houses were invaded. Putting aside No.l
in which there were no cases, it will be seen that in all these
districts 50% or more of the cases were sent to hospital. The
average percentage of cases isolated was 68.7. The second
group@® comprises 17 districts in which between SZand 'V:of the
houses were invaded; here the proportion of cases sent to hospitgl
varies from 25 to 81%, the average percentage isoddted being 52.3.
The thted group comprises 19 districts in which 7.1 to 9% of the
hausgs were invaded, the proportion of cases sent to hoapital varies
- from 16 %0 73% the average percentage isoited being 45.3. The
feurth group comprises 13 districts in which 9.1 to 11% of the
houses were invaded, the proportion of cases sent to hoapital
varied from 7 to 63%, the average percentage imolated being 37.
The last group comprises 16 districts, in which more than 11% of
the houses were invaded. Here the propoption of cases isolated
varied from 17 to 92%, the average percentage isolated being 40.
These figures show a steady rise in the attack-rate coinciding
with the fallifn the proportion of cases isolated when the aver-
ages of a number of distrgzts are taken. The only group which
is an excpption to the above statement is the lasterone, and that
is owing to the figure for the 8éfdistrict in the liat. It may
be remarked that this is a small district, one of the portions# ﬁ
of an enumeration district referred to above as lying in two wards,
and which it has not been possible to taek on to.any other dis- i
“trict; the houses invaded are l-roomed situased at the head |
of ene common stair, and hence this district cannet fairly bde %
cempared with other districts of the town. There are, however, i
a considerable number of districts in which & high preportion of
cases isolated coincides with a high attack-rate and vice-wversa.
Apart from the element# of chance which must enter in when a small
district is censidered for a comparatively short period, such a

result may arise either from thewant of efficient isolation or the T
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special effichancy of the isoiation in an adjoining district, or
again from causess other than personal infection whieh favour er
otherwise the endemicity of the disease. I do not, therefore,
think that these few exceptional districts lessen¥the force of the
argument reached by comparison of greups, as given above.
We may mow compare groups of districts arranged in degree
to the proportion of hospital isolation. Taking for this pur-
. AL 173 fluumea oo~
pese the same groups that were used whenﬁconsideringﬁfhe Bize
of house and room population upon attack-rates, we have group A
of 31 districts, imolating not mere than 40% of cases, with an
average percentage of houses inveded equal %0 9.4: group B of 26
‘districts isolationg betwesn 41 and 60% of cases, with an average
percentage of houses invaded equal to 8.2: and group C eof 28
districts imolating 61 to 100% of cases, with an average per-
cehtage of houses invaded equal to 4.8. Again the figures bear
strong testimony to the value of hospital isolation, particularly
when vigorously carried out.
In erder to still further verify these results, I have taken
6 groups of districts, having various percentages of their cases
isolated in hospital, and totalled up for each group the houses,
populatiens and cases, and from these figures I have estimated
the percentage of houses invaded and thefattack-rate per 1,000 of
the population. The first group comprises 15 dikstricts, in
which over 70% of the cases were isiated inhospital: the té@l pop-
lation is 15,523, and the té@l number of howses is 3283:. the
attack-rate was 10 per 1,000 of population, and 4.7% of houses were
invaded. The mecond group comprises 13 districts, in whieh 61
to 704 of the cases were hospital isolated, the total populatien
is 16,380 and the té@l nudber of houses is 3,683, the attack-rate
here was 13.7 per 1,000 of popukdtion, and 6.1% of houses were
invaded. The thidd group eemprises 13 districts, in whieh 51 te
60% of the cases were isolmted im hospital, the total pepulatien
is 13,752, and the total number of houses 2,955, the attack-rate
was 17.3 per 1,000 and 8% of houses were invaded. Theé feurth.
group eomprises 13 distriets, in whieh 41 to 50% of the cases were

sent to hospital, the tetal population is 1B,622, and the total
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includes almost all the distriets in the town to which the term A

number of houses is 2,987; the attack-rate here was 19.3 per 1,000
of the population, and 8.8% pf the houses were invaded. The fifth

groeup comprising 19 districts, with a population orhza,qal and

- eontaining 5,249 houses, in which between 31 and 407 of the cases

were hospital isolated, had an attack-rate of 20.5 per 1,000 of
the pepulation, and 9.4% of the houses were invaded. The sixth
and,laat group eomprises 12 districts, having a populagtion ef
14,496 and containing 3,162 Aorcd€@d, in which less than 30% of the
cases were hospital isolated, had an attaek rate of 20.3 per 1,000
ef'tha population, and the percentage‘of houses invaded was 9.3,

the figures being almost identical with those of tim preceding
greup. These figuresiﬁiﬁi even more striking testimeny erf the
effect of hospital isolation in limiting the spread of tim dis-
ease in a distriet, and again it is seen that good results are
only obtained when a Bigh percentage of cases, 70 or at least 60% ’
are iselated.

It may be objected that the districts to whih hospital isolat-

1ohhas been most freely applied are naturally less subject to

attack by scarlet fever, and that this explains the benefitas appar-

ently derived frem such isolation. It is,therefdre, desirable
to enquire what other common characteristics, besgides a high
degree bf nospital isolation, are possessed by the distriets with ;
low attack-rates, and to what extent these characteristics dis- ;
tinguish them from districts with high attack-rates. . As regards é
the 21 districts with less than 5% of houses invaded; this group i

slum'is applicable, with perhaps half-a-dozen districts to which
the term would not be applied and which entirely consist of small
working-men's dwellings; there is only one district in the group
in which poverty and dirt are not strongly evident: further, these
districts, with the one exception mentioned, are all old property.
In other respects ghey differ widely, some stand on high ground, |
0ld ballast hills, and are freely exposed to the winds; whilst

others are built hardly above sea-level on an old hed of the river, |

bY the river bank or far from it in the heart of the tewn. In
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some of the districts the houses are crowded on to the land, whilst

in others considerable open spaces intervene. The only common
conditions apart from hospital isolation are, then, the features of
poverty: this is also the feature which distinguishes them from HRe
other groups of districta. In the second group there is one slum
district; the rest are respectable working-class districts, with
perhaps two in which a better clsss of property is found: the same
varying conditions of elevation and exposure as well as of subsoil
are found in this group. The next two groups are again chiefly
respectable working classhith a certain proportion of middle class
element. The last group, in which over 11% of houses were invaded
includes one glun district (69 Holborn), to which reference has |
~already been mide and otherwise comprises superior working class
dwellings and middle class.

I do not find, therefore, that any of the natural features @

of a district have a large share in producing the differences in 5

‘attack-rate. That poverty and dirt prevent the spread of the

disease, will hardiy I think be argued. Other infectious diseases,

such as measles and whooping-cough, where no hospital isolation
is practised, are much more prevealend in these districts than in

the better quarters of the town. I therefore consider that the

value of hospital isolation in diminishing the incidence of scarlet?

faver On a district is demonstrated by the figures I have given

above, Hospital isolation of only 30 to 40% of the cases is not

i

of muéh avail,in a working-class town atpeast, and it is neceasary

|

|

|
to isolate 70% or more in order to obtain good results. s

|

The extent of the difference between the attack-rates in

districts isolating over 70% of their cases and in those isolating ﬁ

less than 40% although very considerable, the figure#being 10 per
1,000 and 20,3 per 1,000, respectively, does not completely show

the benafit to be derived by the application of such a polley of

hospital isolation to ;;i'whole town. I have, in this paper,

treated the enumeration districts as distinct entities, but it

is very appapent that the degree of incibdence of the disease on n

?
any district will, whatever methods of isolation be used, be largelm
g
g
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affected by the prevalences in adjoining districts, and this fact
must be borne in mindbhen drawing conclusions from a comparison of
district attack-rates.

I have in this paeper shown that the isolation of scarlet faver
cases in hospital in South Shields has been attended by good results
both in reducing the number of secondary cases in invaded houses
and in limiting the spread of the disease in districts,. WVhilst
- being satisfied that considerable benefits are derived from hospitsl
isolation of the great majority of cases in a town of this class,

I believe that the system is capable of considerable improvement.

I think that the Tacts recorded in this paper to a large extent
refute the theories put forward by some opponents of hospital
isolation. I find no svidence whatever that hospital convalescents
are more than very occsaionally infective and the mource of return
cases, In my experience it ia rare for cases which sare mild

on admission to hospital to afterwards assume a severs typs, and
many of the severest cases which have come under my observation hsve
been secondary to home-trested cases or mild unrecognised cuses,

“ As Tegards improvemenis in the type of hospitsl for the treat-
ment of this disease, I considsr that wards of a much smsller size
than those at present in vogue are required, in order that cases

in the early staze may be separsted from those in a later stage,
whilst patients surffering from sundry eomplications may be separ-
ated fros those suffering from uncomplicsfted attacks. ¥ith respsct
t0 the length of stsy in hwpital, I consider thst this should bhe
chiefly governsd by ihe condition of the naso~pharyngesl mucous
menbrane, with a minimum period of one montkh. Apart froi hospital
isolation, I consider that there arse various Jdirections in whieh

we can improve our present methods of ;revention of the disease,
Disinfeetion should he more thowpough snd more on the lines In of
that adorted in cases of small-pox, In many cases this would nean
gpraying of roons with disinfectant fluid in addition to fmmigsiion
and the remcoval of psrsons who had besn in ciose contset with the

| Q. viessr 4 o
Patient to & disinfeciing sistion. Wiﬁﬁkfo detecting Mild caaen
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I coneider that at the time of each notification, and perhaps
once ot twice within the next ten dajs, all the members in a house-
hold in which the disease has appeared should be subjected to medi-
2ai axamination. A viasit of inapection should also be made about
a welk after the discharge of a case from home or hospital
quarantine for similar purpose, and laatly medical men should be
encouraged to report to the Health Department all cases of illness
in which the slightst suspicion of scarlet fever is raised, as is
already done in this toﬁn. Cases reported in this last mannerare
kept under observation by the Health Department and, if later a
posibive diagnosis can be arrived at,commumnication is sent to the
medical man reporting the case, who then fills up the statutory
notification form. Cases whigh escape all these methods of
detection must be very few, ,and if the agency of the REducation
Agthorities is made use of, by obtaining reports from thgir officerzg
regarding all suspicous sesessas sympioms in abaeniees, the net |

is made still finer.
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