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CHAPTER VIII.

DOMESTIC OVERCROWDING AND INFLUENZA.

In an earlie@ chapte we affrmed the conclusim tha
influenza is an infectios diseaseand we now pas to discus
the environmenthfactois which might be supposd to favou
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the transferene of infection from persa to person Of thee
the one having the stronges a priori claim to consideratia is
domestc overcrowding It is an old and well authenticatd
observatim tha the deah rate of pulmonay tuberculoss is
highly correlatel with the proporticn of inhabitans per room
intenemend ; a similar remak applies to the distribution of
measles In both instancesone of a chronig the otha of an
acuke infection, those crowdal togethe in dwellings suffer a
relatively heavie incidene than persors bette and more amply
housed We had anticipatel that the distribution of influenzd
infection would exhibit the same phenomenonand the subjed
was examing in detal at Manchester Leicester Newcastle~on
Tyne, and Sout Shields

The saliert features of the Mancheste inquiry are exposé in
Tablel. (p. 164). Thistable has been analyse in various ways
In the first instane the distribution arourd the mean percentag
of infected household was comparel with that expecte were
the densiy per houe a matte of indifference and the chane
of ary househod becomirg infected constant It was found
that the resulting distribution did not agres with the observa
tions, a finding which at once suggestd that housirg densiy
was important But when accoun was taken of the numbe
of persors per family the distribution still evadel explana
tion.  For instance if the numbe of persos pe family
is correlatel with the proporticn of families attacke in ead
district the resulting co-efficient is nearly zem in value As a
particula instan@ it may be noted that the numbe of persors
per family in Wed Ancoas with the lowed attadk rate is the
sane as in North St Georges with the higheg attak rate A
large facta in producirg the fluctuatiors of househad attadk
rates would seen to be the variatiors of age constitutions Thus

TABLE II.
MANCHESTER
Age Distribution of West Ancoats and North St. George
(Percentage).
West North ‘Whole
Age Groups. Ancoats. | St. George. Census.
S 15-6 207 | 14-1
515 - - - . - 24-1 296 - | .27-1
15-25 - - - . . 188 11-9 | 140
25-45 - - - - - 22:8 282 ' 29-0
45-65 - - - 13-8 96 i 13-0 -
65 and over - - - 49 -0 ! 2:8
. Total - - .| 1000 1000 | 100-0
|
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"the age constitutiors of the two last-namd districts are different
and significanty so (Tabk I1.), ard we haw alread remarke
that in ead wawe a specid age inciden@ prevailed To form
sorre notion of the magnitue of this disturbane we correlatel
the proportian of inhabitans agel 15-25 with the attak rate
and compare the attak rates predictel from the resulting
equatia with thos observed This led to a betta accod than
the hypothess of eithe independen chane or of dependene
upon density but was still far from satisfactory hen@ sone
soure of disturbane na reveale by the figures has operate
(the possibility tha the proportion of males at ages 15-45 i.e.,
persor certainy mixing with the outsice world, would be
correlatel with the attak rate was examined ard the correlation
found to haw no significance) But it seens clea tha the
numbe of persols pe family has na bee an importan
determinirg cause

It is, of course reasonald to contem tha the averag
numbe of persoms per family is nat a goa measue of domestt
overcrowding ard we pas to evidene concernig the numbe
of persoms pe room and the attak rate

In his Leiceste censis Dr. Arnold found tha 2,12 persoms
were housel in tenemerg providing ore or more persos pe
room, ard amongs thee 655 cases occurred or 30 « 9 per cent
(all waves) The numbe housel less than ore persm per room
was 2,480 Of thee 72 were attacked 29 « 2 pea cent; the
attak rates are sensiby equal In houss with eight or more
persoms to the houg (627 persons)the attadk rate was 27 * 4 per
cent In houss with two or less persos (318 in all) 26 * 7 per

TABLE III.
NEWCASTLE-ON-TYNE

Number of Households

not affected through-
out

Total Nuniber of

Households

containing Persons

Households
Investigated.
Number of Households

ropo‘rtion“o‘f o
affected Households
to Totals.
Household,
Percentage of Cases to

affected in the whole

per Room.

1)
Average Number

Total Number of
Cases
of Cases per affected

Epidemic Period.
Immediate Contacts
in affected Households.

; Per Per
. cent. cent.
101 36 65 356 49 | 1-36 | 47-1
388 | 166 | 222  42-8| 270 | °-63 | 406
2-3 - - - 292 142 150 ; 486 322 | 2:27 | 41°4
34 - - - 138 77 61 1 55-8, 192 | 2-50 ;398
4 and over - . - 51 22 29 ‘ 431 60 | 272 | 87-3

Less than 1 person
1-2 - -

Total - - | 970 | 443 527}45-7 893 | 1-15 | 40-8
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cent, agah a sensibé equaliy of incidence The data
furnishel by the assistahmedica officer of health Newcastle-on
Tyne, are shown in Table |11, p. 166 No evidert associatio
betwee housirg densiy and attadk rate is discernible

In Souh Shields information was obtainel which is sum
marisal in Table IV. There being sone suggestia of a highe

TABLE V.

SOUTH SHIELDS.

Roons per Person Percentag of Cases
1-52 - - - - - 159
"33 - - - - - 250
49 - - - - - 81
143 - - - - - 214
49 - - - - - 439
57 - - - - - 43
21 - - - - - 196
195 - - - - - 47
163 - - - - - 135
46 - - - - - 158

attak rate upon the more congestd streets the correlatin
betwee rooms per pers; and attak rate was computed but
althouch negative i.e., the attak rate declinad as the roons per
persa increased—i absolue value did not exceda its probabg
error and indeed without any calculation it is apparenh that the
relation is not uniform or striking. Dr. Joseph M.O.H,
Warrington found tha of 777 persos living in infected
house with one or more persors to a room, 327 (42+1 per cent)
contractel influenza Amongg 112 persors house at a rate of
less than one persm per room 42 or 35«7 per cert were
attacked From these and othea tabulatiors (seeTable V.), it
is sea that the associatia betwee densiy and attak rate is
of little importance

In a valuabk repot on the epidemt in Paris issua by the
Prefectue of the Seine* it is inferred from a graph of the
deah rates from influenza plotted again$ an index of housirg
conditions that " overcrowdirg and insufficiengy of housirg are
principd factors of the frequeny and gravity of influenza'
The writers point out that the particulas of housirg and
population are inadequate since they depem upon pre-wa
enumeration but we do not think that even 'prima facie they
sugge$ any causé associatio betwee housirg and mortality
from influenza From the tables insertal in the repott we hawe
extracted:—() The proportin of the population who " vivent

* Receli de Statistique de la Ville de Paris—Epidemiede Grippe
30 Juin 1918-B Avril 1919 Paris 1919
O 10690—1 &c 5
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dars des logemens defectueuX, the deah rate from influenza
and the deah rate from otha causse than influenza in ead

TABLE V.
Influenza and Housing Conditions at Warrington.
251 Houses with | 102 Houses with
one or more less than one
Persons per Person per
Room. Room.
Per Per:
: cent. cent,
Not-infected - - - - - 123 = 49-0 60 = 58°8
Infected - - - - - - 128 = 510 42 = 41-2
No. of occupants in the infected <777 112
houses. |
No. of persons who contracted in- 327 =42-1 42 =375
fluenza, .

Houses with less than two Persos
per Room

Houses with two or more Persos
per Room

There were 66 house occupie by
467 persons

The No. of persos affectel was

There were 287 houss occupiel by
1,13 persons

The No. of persos affectel was

118 or 25« 2pe cent 251, or 21« 6 per cent

66 Houses with | 287 Houses with
two or more less than two
T Persons per Persons per
Room. Room.
Per Per
cent. cent.
Not-infected - - - - - 23 = 34°8 160 = 557
Infected - - - - - - 43 =651 127 = 44-2
No. of occupants in the infected 314 575
houses.
No. of persons who contracted in- 118 =376 ° 251 = 436
fluenza,

quartier (omitting Salpetriere the enormows generé deah rate
of which may depem upon the presene of institutions)
TablesV.A, V.B, V.C contan the® particulas in as fine grouping
as the smal totd numbe of observatios admits Working
out the correlatiors in the ordinay way, it appeas tha the
correlation betwea the deah rate from all cause excep
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influenza ard the measue of bad housirg for a constanh
influenza rate is* 57 + « 05; the correlatim betwea the
influenzd deah rate ard bad housirg for a constah deah rate
from othe caussis —+ 06 + « 08 and the correlation betwea
the deah rates from influena amd from otha causes for
housirg conditiors constam is «19 + « 07. In othe words
there is no measurald associatio betwee bad housirg con
ditions and the deah rate from influenza the resut we haw
found in our own experience

TABLE VA.
Death Rate per 10,00Q other Causesthan Influenza.
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TABLE VB.

Death Rate per 10,00Q other Causesthan Influenza.
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TABLE VC.
Proportion per 1,000 Defectively Housed.
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The limitations attachimg to the® negatiwe resuls are to be
emphasised To infer from them that the intensity of aggrega
tion in dwellings is without influence upon the spread—a fortiori
to suppog that it does not affed the fatality—would be un-
warrantable The propa conclusiom is tha sud variatiors of
congestim as occu in an ordinay sampk of working clas
communities or can be gauge by statistics of inhabitans per
room or of persors per family are not factors of the first order
of importane in the disseminatio of the disease ¢ The mog
tragic evens in the history of the recen influenzas thos
witness&l on certan transpors bringing greda numbes of
troops to Europe happend unde conditiors of seriows over
crowding probaby much more serios than found in arny
statisticaly significart proportian of a civil population But it
mug be addel that even on ships of war, greaty congestd and
peopla with men at the mod susceptibd age the attak rate
did not usually excee& wha we hawe found in civilian groupings
Surgem Commande Sutcliffe estimatel the summe attadk
rate on officers and men of the Grand Fleg at 11+5 per cent of
the avera@ strength a not excessie figure.

Superficialy regarded the resut reache is so irrationd
that it requires further justification It will be askal whethe
the finding is not a reductio ad absurdum, sinee we hawe
admitted and even emphasisé the infectious characte of the
disea® ; surely, it may be said the mog favourabk conditiors
for the evolution of an infective diseags are afforded by over
crowdd dwellings and if one finds no decisiwe relation betwee
overcrowdirg and cas incidence shoull not this be taken to
prove not that no such relationshp exists but that the dat are
unsuitable
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It is perfectly true that the consequeneof errors of observa
tion isto conced manifestatios of a statisticd law, and without
doubt errors inhere in the materid discussed But it has been
found that the data still provide evidene of infectivity, tha
the distribution of case& is not arandan one althoudh densiy
in house does not seen to be a soure of disturbance Two
othe tess hawe been applied The distribution of house con
taining 0, 1, 2, &c. infectad persors has proved to be unlike
asimple chane distribution and—wha is, perhaps amore usefd
criterion—the avera@ intervd betweeé successig deatls in
the same hous or, more generally the averag intervd betweea
the membes of all possibe pairs of deaths when deatls hawe
occurra in a house is much shorte than one would expet to
find as a matte of chance If within a period of m days a
numbe of pairs of evens hawe happend at random the mea
intervd betwe&n membes of suc pairs would be abou m/3
days An applicatim of this tes to deatls in the C.B. of
Blackbum showel that in Novembe and Decembe the averag
intervd was abou three days the defed from the chane
expectatim being too greda to be reasonabl attributabk to
error of sampling Hence the conclusimm is to be drawn
verified by much non-statistich evidence that successig deatls
or cases are not independeh but contingent and therefore
that dired infection was probabl a factor.

The explanatim of the relative unimportane of the hous
densiy factar seens to us to be the following:—In the first
place as we hawe remarkel above the naturd infectivity of the
gem may be so high that the necessar exposure and contacs
of all persors living unde urban conditiors are sufficiently
numerows to provide opportunities of transfe so effectie that
any increag abowe the averag is relatively afacta of negligible
order. In the secoml place since this will clearly not explan
why sone districts or certan houses suffe much more than
others we mug postulae the existene of a variety of strairs of
infective organisn or a considerals variation of resistirg powe
to attak (the latter possibility seens less probable since we
cannd suppog that the inhabitans of a particula district—
althoudh we might perhap predicae it of the inmates of a
particula house—adl chane to be naturaly immune) The
former suppositim has in its favou othe evidence We
sav tha the amoun of immunity enjoyed during a secom
exposue to infection by thos who had taken the diseas
before has varied from place to place even when the circum
stances whethe of age or housirg conditions were identical
To explanh such discrepancies we might suppog that the
infective propertiess of the organisn haw not been uniform,
that in some instance the biologicd type of the seconl invade
has agrea in importart particulas with tha of the first
assailant that in othess thisis not sa  On this assumption we
could understad why the diseag shoull behawe like othe
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infective diseass in sone respect (non-randon distribution
through house and districts shot intervd betwe@é successig
cases) and in others deviae from the usud course A
thoroughi stable not highly infective organism the properties
of which vary but little, shoul certainy cau® a greate relative
incidene upon overcrowde tenements

Finally, thes resuls do not lead to the conclusiom that
overcrowdirg is a matta of indifferene from the adminis
strative side It is, for instance possible or even probable that
the incidene of complicatiors and therefore the deah toll is
correlatal with densiy of population The data usal in the
presei analyss althoudh extensiv enoudh to bea an argumen
concernd with incidene® are much too slende to admi of
analyss from the standpoimn of mortality in correlatim with
density The analysgs of the mortality figures of the grea
towns in chapte 2 suggestd that the influenzd death rate was
substantialy correlatel with the deah rate from othe causs;
the latter is well known to be associatd with densiy (whethe
through the directly prejudicid effecs of overcrowdimg upon
health or becaue the poore$ and physically leag fit are ab initio
overcrowdedis not here to be discussed) further, the very seriots
mortality experiencd on severd of the United States Trans
ports hurrying men to this county at the crisis of the war is
prima facie evidene of the importan® of this factar when
mortality is to be assessed In ordinal times we shoul be
able to explore the matter as did Dr. Fam in 1847 by contrastimg
the deah rates of various quartes of the metropols which
exhibit extrene variatiors of housirg density But our presem
inability to assigqn moderatey accuraé population totals or
criteria of housirg densiy would rende sudc compariso
misleading and it has not been attempted We conceiwe that
what has been adducel does no more than make it improbabg
that domestt overcrowdirg can be deeme a principal factar of
the sprea of epidemt influenza




