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A STUDY OF THE RELATION BETWEEN
THE TREATMENT OF TUBERCULAR PATIENTS
IN GENERAL INSTITUTIONS AND THE REDUCTION
IN THE DEATH-RATE FROM TUBERCULOSIS

Report by Arthur NEWSHOLME. M.D., F.R.C.P.

Medical Officer of Health of Brighton.

This reporl is inlended Lo direct allention to a means flor Lhe
conlrol of tuberculosis which, adopled for reasons wholly independent
of thal object, has operated Lo an importanl exlenl in thal conlrol;
and lo indicale broadly cerlain lines of an enquiry, still incomplele,
which have led me Lo Lhis conclusion.
B The death-rale from Pulmonary Tuberculosis has sleadily declined
- in England from 256 per 100.000 of population in I861-65 lo 125 in

1901-05, a decline of 52 per cenl, and in Scotland from 253 in 1861-65
: to 147 in 1901-02, a decline of 42 per cent. In Massachusells it has
' declined from 565 per 100,000 in 1861-65 to 167 in 1901-02, or about
96 per cenl. In some olher eountries the decline in the death-rate
from Luberculosis began laler, and in others there has been little or
no decline, or even an increase of the death-rale from Lhis disease.

The course of evenls can be beller seen from Lhe following lable,
which shows Lthe death-rate in each quinquennial period since 1861-65
or since some later period when statistical returns were first available.
The period 1861-65 is taken as the slarting point, as il is doubtful if
earlier slatistical relurns are trustworthy. Even during and possibly
aller the quingquennial period 18G1-G5, there is reason lo believe thal
Lhere may have been some confusion in the returns belween Bronchi-
tis or olther diseases and Pulmonary Phthisis; but on the whole the
relurns may be taken as indicaling wilhin cerlain limits the actual
course of evenls.

The facts roughly indicated by the following lable emphasise Lhe
necessity of sludying the subject from an inlernational standpoinl, in
order Lo arrive al a sound judgment as Lo Lhe cause or causes of Lhe
remarkable declines ol the dealh-rale from tuberculosis shewn in Lhe
table, of the equally remarkable dilferences bolh in lime and degree
of these declines, and of the presenl dilferences in the death-rale from
this disease. A careful sludy of the economie, soecial, and sanilary
cireumslances which historically have been associaled wilh these
varialions in the death-rale from tuberculosis, oughl to furnish us
wilh some guidanee in furlher action againsl the ravages of Lhis
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disease, which sbill remains the mosl imporlant eause of death from
disease.

It has lo be noled however that the gravest dillerences of opinion
exisl as to Lhe teaching of the past. ILis admitled by all thal tuber-
culosis is an infeclive disease, lhal if infection could be prevented,
the disease could nol oceur. It is further agreed that in the presence
of a given amounl of infection the extent of disease developing in a
communily depends also on Lhe resislance ol its members. By some
hygienisls means aiming directly al the prevenlion of infeclion are
regarded as of small imporlance relalively to means directed lowards
the increase of resistance. The experience ol England is quoled in
favour of the thesis that by means of social and sanilary improvement,
and without any measures direcled againsl tuberculosis as an infec-
tive disease, an almosl unequalled decline in the dealh-rale from
luberculosis has been secured. The success of the “ Enghlish
Method ™ is similarly gquoled by French hygienists as Lhe sltrongesl
argumenl against Sanatoria for Tuberculosis, when regarded not
as a Lherapeulical measure in the lrealmenl ol this disease bul as
a means of preventing ils spread. It is urged with some show of
reason that the expendilure on Sanaloria will be disproporlionate
to the economie gain, and that public money will be more advanlage-
ously spent in preventing tuberculosis by means of improved housing
and sanilation. It should be added in this preliminary statement of
the problem, that it is nol necessarily a queslion of choice solely
between the Sanalorium treatment of Luberculosis and the adoplion
of general measures of sanitalion. IL may be that olher means direcl-
ed against infeclion, as for instance the Lreatment of advanced cases
of phthisis in hospitals, may have been in the pasl, and may be slill
more so in Lhe fulure, one of the most important means of preveoling
the spread of tuberculogis.  Whether this is so or nol, will be seen as
we proceed.

My first duty is to analyse for each country the past condilions, so
far as they can be ascertained, which have been associaled with a
declining or a non-declining death-rale from tuberculosis.

It will be convenient to discuss [irst those condilions which al first
sight can only be regarded as having increased the resistance to
disease by improved nutrition, ele.

If abundant and cheap food is a predominantly important factor in
the prevention of tuberculosis, a close inverse relationship between
food and tuberculosis should be found when a general review of
foods is taken. I am able to give Lhe dala for such a review from
1877 onwards from Government Blue Books recently issued. ** Index
numbers " are employed in the following table based on the retail
prices collected by the Labour Department of the Board of Trade, of
bread, flour, polatoes, beef, mulion, bacon, buller, lea and sugar;
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value being allached lo each of these arlicles in accordance with
the annual amounts spenl by households in the purchase of the
various arlicles.

UNITED KINGDOM CHANGE IN DEATH-RATE FROM PHTHISIS
CHANGE IN AVERAGE (150 - 1905) = 100)
RETAIL PRICE OF FOOD TO ——
A WORKMAN'S FAMILY ENGLAND
(1901 = 100} AND WALES

BCOTLAMND IRELAXD

1877-1880 i 166
18811885 ! 147
1 HEG- 1800 ST
12014805 i 19
| ESLTTS AT 108

1901 10

Food is nol Lhe only ilem which delermines Lhe cosl of living.
Unfavourable changes in Lhe price of clothing and fuel or of rent
might counleract or more lthan eounlerbalance the advanlages secur-
ed in regard lo food. That this is nol so is shewn by Lhe following
relalive facls. The proporlional cosls in 1881-85 and in 1900 respec-
Lively were lor food 155 and 100, for rent 89 and 100, for clothing 105
and 100, for fuel and elothing 75 and 100, and for all the above four
chiel items ol workmen's expenditure 116 and 100. The cost of
living in the United Kingdom has therefore considerably declined.
Compare Lhis tolal cost with Lthe phthisis dealh-rale in England.

Years 1BR1-85 188600 1891-95 1896-99 Years

Relalive | Cost of living . . . 116 11k 00 a6 100 (1900}
figures for || Phthisis death-rate. 147 134 119 108 100 {1901-05)

Evidenlly, therefore, if there is in England a relalionship belween
Lthe cost of living and dealh-rale from phthisis, it is masked by Lhe
operalion of some olher influences.

In Germany the same lacl is shewn. This is clearly indicaled in
the following lable derived from the same oflicial Blue Book.

GERMANY

[877-80] 1R -8 | 1BSG-00[ 18D -O5) |ROG-1D00] 1901

Cosl of living. | 12 | 106 00 [ 105 o) 10
Death-rale from

Tuberculosis
in Prussia. . 165 162 15 128 105 100
|

Relalive ligures
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Belween the individual years 1877 and 1886 when the death-rate
in Prussia from tuberculosis was slationary, the lolal cost of living
fell from 115 to 95; and in the years 1886-90 of equally cheap food as
in 1901 the dealh-rale from tuberculosis was 50 per cent higher.

Lack of correspondence belween cost of living and death-rate from
tuberculosis may be due to the disturbing effect of changes in wages.
Unfortunately exact comparison of wages is only possible in regard
to workmen engaged in skilled trades. ILis probable however that
these wages give some clue Lo the corresponding wages of unskilled
workmen. Firsl, we may compare dillTerenl counlries in recent years :

COMPARISON OF RATES OF WAGES IN SEKILLED TRADES

UNITED UNITED
FIRANCE | GERMANY
KINGDOM ETATES
Number of quolalions ol wages on
which Lhe following resulls are based, 10 248 184 141
e s s d g d s s d
ges for 1o skil- 19 Other cilies and
led trades. BOWR . v v 3t-0) 2310 | © 29-6 69-4
Percenlage {Z{}ln—l'.;l. Capilal cities.. . 1k} bl a7 179
parison (Uniled <2, Olher cilies and
I{in_-.;dunl:l{m:l-( bownss i - 100 (1) 03 195

British money wages are Lhe highest in Europe, and the margin
over Lhe cost of living is probably the grealesl in Europe. It is con-
venienl to add here Llhal the above stalemenl of wages lakes no
accounl of lenglh ol eurrent hours of labour. Speaking generally
they are shortesl in the Uniled Kingdom, nex!t shortest in the United
Slates, France coming nexl, and Germany having the longesl hours
of labour. Germany also has the lowesl wages. The same Govern-
menl Blue Book gives the [ollowing comparison of average family
incomes,

Lniled Kingdom, France. Germany. Uniled Slales.

100 83 (i) 125

Il in the language ol Lhe above reporl we ** splil the difference
arrived al by two melhods, we may conclude that “ the average level
“ of industrial wages in Lhe United States is nol far from 1 1/2 limes
* that in the Uniled Kingdom.... In the same way we might with-
“ out great error take the average for Germany as 2/3, and for France
“ 3/% of that which prevails in the Uniled Kingdom' ™.

l. Memavanda, efe., prepaved by the Board of Trade, Cd 1761, vol. I, p. 200).
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Comparing the past wilh the present, Lhere has been increase of
wages all round. Thus in 1881-85 and in 1900, the relative figures
for wages in the Uniled Kingdom were 85 % and 100, in France 86,4
and 100, in the Uniled States 90,5 and 100. In Germany the compa-
rison does nol extend back beyond 1886-90, when Lhe relalive figure
was 809 as compared wilth 100 in 1900, But we have already seen
that the grealesl decline in Lthe death-rale from tubereulosis in Ger-
many occurred before Lhis greal improvement in wages.

It is clear that in the years which we are considering Lhe cosl of
living has fallen and wages have increased. An examinalion of Lhe
consumplion of food producls per head, so far as the malerial is
available, supports this view. These eircumslances musl have lended
to reduce the mortalily from tnberculosis; but the preceding slatis-
tics show that they have been operaling in differenl counlries to an
extenl and in a manner which are in no quantitative relation with the
degrees of decline which have been realised, and at some periods
appear Lo have varied in Lhe opposile direchion Lo il.

In the United Kingdom we have a furlher index of social comflort
and wellare in Lhe amounl of pauperism. Paupers receive lwo kinds
of relief, oul-door or domeslic and in-door or inslitutional. Institutio-
nal relief is given in workhouses and workhouse infirmaries, and in
Great Brilain there has been a fairly general enforcement of the
regulalion thal in order thal a sick or disabled husband may receive
relief lo which his destitulion entitlles him he must enler the
infirmary. A sick wife on the olher hand is nol entitled to parochial
relief, so long as her husbhand is in the receipt of wages sufficient to
support her. This explains why, as we shall subsequently see, a
much larger proporlion of male than of female consumplives are
treated in workhouse infirmaries.

1904-1903
w0, OF PAUPERS PER 100,000
RECEIPT OF

1861-1865
»o. 0F ravrens ren 100,000
OF POPULATION IX RECEIPT OF

— iy

OF POPULATION IN

-

I Dl
RBELIEF

QLTI R
RELIEF

IS0
RELIEF

QU TR
RELIEF

England and
Wales.. .

London. .

Seolland

Ireland. .

4150
Hidhy
3645

HIE]

4824

2724

SRiG
(186818701

1056

1550
]
]

In the above table the inlermediale periods belween 1861-65 and
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1901-05 are nol given, bul it may be slated that the changes visible
between the two terminal periods have oceurred gradually without
any sudden transitions.

Pauperism has declined in England and Wales 54 per cenl, while
phthisis has declined 52 per cenl; in London pauperism has declined
ok per cent while phthisis has declined #1 per cent; in Scolland 52 per
cenl, while phthisis has declined 45 per cenl. In Ireland pauperism
has increased 119 per cent, while phthisis has increased 21 per cent.

It will be noled that there is al the present time no proporlion
belween the amount of official pauperism and the death-rate from
phthisis. Thus in 1901-03.

England and Wales. Scolland. lreland.

Per 100,000 } No. of Paupers. . . 2218 1923 2372
of No. of Deaths from (1901-02)
Population. Phthisis. . . . . . 125 147 215

England and Ireland with an approximately equal amount of official
pauperism have widely differing dealh-rates from phthisis.

If the countries are compared al an earlier period, a different result
is oblained.

England and Wales. Scolland. Ireland.

(186:1-65) (1868-70)  (1861-65)
Per 100,000 y No. of Paupers. . . 4824 8496 1056
ol No. of Deaths from
Population. \ Phthisis.. . . . . . 206 209 178

Here the iwo countries wilth the greatesl amount of pauperism
have Lhe highest death-rate from phthisis. Can pauperism then have
any relationship to phthisis mortalily? If we are lo judge by the
amount of indoor pauperism, there does not appear on the face of
the two sels of facls any relalionship belween them. For in England
and Wales the proporlion of institulionally treated paupers to the
entire population has remained aboul the same from 1861 to 1905, in
London it has increased, in Scotland and in Ireland it has remained
almost the same. Bul if we consider the proportion belween institu-
lional and domestic pauperism, a very differenl impression is pro-
duced (see lable on nexl page).

In each country in which instititional has replaced domestic relief of
destitution, there has been a reduction of the dealli-rale from phithisis
which is roughly proportional to the change. In Ireland, on the con-
trary, Lhe ralio of inslitutional Lo total pauperism has decreased; and
this decrease has been accompanied by some increase of the phthisis
death-rale, nolwilhslanding the lact that the amounl of institutional
trealment of paupers in Ireland remains higher than in England and
slill higher than in Scolland.
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PROPORTION BETWEEN
e — — ——

PHTHISIS INSTITUTIONAL AND TOTAL

DEATH-NATE PFAUTERIEM IX

15 1861 -1865 — — —
. : 2 1% ol
England and Wales.. . T00 00 i
Fand 170 oG ik
L ) | e e " rm m lIHh
; 176 i 13
Soolands - . . s oD T o

{ IRGG-18T0)
3 80 42

Feland; . st T i e

It should be noted that lhe amount of official pauperism depends
very considerably on rigidily or laxily of administration. For many
years the trend in Greal Brilain has been lowards insisting upon the
applicant for relief entering the workhouse infirmary as a condilion
of receiving reliel. This has led to more slrenuous sell-help by the
poor, has given scope Lo privale charily and has slimulated help from
relatives and neighbours, before official relief is demanded. Laxity
in giving domestic reliel has been shewn by experience nol only lo
increase Lthe number of applicants for such velief, bul has nol been
accompanied by a corresponding diminution of the need for inslitu-
lional accommodation for paupers. In Scolland although the num-
ber of paupers inslilutionally lrealed has more than doubled, it
remains lower than in other parts of the Uniled Kingdom. In Ire-
land domestic medieal reliel is given much more readily and exlensi-
vely than in olher parls of Lhe Uniled Kingdom, and the paupers
relieved at home probably comprise a much larger proportion of sick
persons Lhan in Great Brilain. The significance of the varying pro-
portion of inslilutional and domeslic pauperism will be furlher dis-
cussed al a laler slage.

There are no slalislics ol pauperism in foreign counlries compa-
rable wilh those lor the Uniled Kingdom.

As in regard lo Lhe raiging of the slandard of wages and Lhe lower-
ing of the cosl of food, so also in regard to lolal pauperism, no pro-
portion can be shewn lo exisl between ils amounl and the dealh-rale
from phthisis. Even afller ample allowance has been made for varia-
lions in method of administralion of poor reliel, il cannol be regar-
ded as withoul significance that while the pauperism for equal popu-
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lations is at the present Lime aboul equal in amount in England and in
Ireland, the death-rate from phthisis is 7 per cenl higher in the lal-
ter country than in the former. In shorl, the preceding veview of social
circumstances in different countries, so far as these can be given sla-
tistical stalement, does not justify the conclusion thal any predominant
causalive relalionship exists between them and the changes in the inci-
dence of fatal tuberculosis which have oceurred.

This stalemenl does not mean that the general nulrilion and well-
being of a population has no effecl on its dealh-rate from luberculo-
sis. ILis a maller of clinical experience Lhal tuberculosis is most
prone Lo altack those debilitaled by some olher illness; and rapid
improvemenl of nulrilion when a highly nilrogenous diel is given
appears lo form an important part of the Sanatorium cure of phihisis.
Poverty undoubtedly under existenl circumslances plays an impor-
tant role in increasing luberculosis.  This is shewn by the higher
death-rale from Lhis disease among Lhe poor in every counlry. [t
still remains (o be seen, however, in what manner poverty favours lu-
berculosis. We have seen Lhal it is nol predominanlly a queslion of
deficiency of food, at leasl to an exlenl which can be shewn by stalis-
tics dealing wilh averages lor enlire populations. And inasmuch as
such averages represent the condition of the majorily of the popula-
Lions in queslion, they must be regarded as comparable with average
dealh-rales from luberculosis in Lhe same populalions. Similarly it
is not a queslion of wages, whether measured in money or in pur-
chasing power, as the experience of Germany is inexplicable on Lhis
view. We musl therefore conceive of poverly as acling by leading to
the absence of or deficiency in some other faclors of improvemendl,
which, as in the case of Germany, may be supplied when there has
been no improvement to a corresponding extent in food or wages. The
mosl notable of these factors are :

(1) Sanilary measures, increasing the resislance of the populalion.
The chiel measures which are usually regarded as having operated
in Lhis direction are

(a) improved housing of the people, involving the reduclion in the
number of unhealthy dwellings, the abolilion of courls, culs de sac,
&e, as well as regulations for all new dwellings rendering the provi-
sion of sufficient venlilation of and airspace around each dwelling
compulsory.

(b) The drainage of the subsoil, and the corresponding diminution
of dampness of houses. The provision of * damp-prool courses ” in
all new houses.

(¢) Like reforms in all large establishmenls, such as schools, bar-
racks, elc.

(d) The belter venlilation and greater cleanliness of faclories and

NFEWSHLOME . ]
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workshops, and proteclion of work-people against the inhalation of
dust’'.

(2) Means for dinunishing the opportunities [or infection by the lu-
berele bacillus, whether by means of Sanatorium treatment or olher-
wise.

Sanitary Measures. — Of the immense imporlance ol the greal sani-
tary measures which have been effected in the United Kingdom and
in some olher countries during the last fifly years there can be no
doubt. To the provision of pure water supply and of main sewerage
we owe the greal decline of enleric fever which has occurred ; and
to our improved housing and diminished overcrowding, as well as
to the early remioval Lo hospilal of nolified cases, we owe the almost
complete abolition of lyphus; and as acule infeclive diseases open
the door to tuberculosis the reduction even under the heading of those
diseases must have heen a contributory factor in producing the
reduction of the death-rale from the lalter disease. Doubtless also
the general standard of health and well-being, and of that self-respect
which accompanies more wholesome and agreeable surroundings and
in turn causes grealer regard to habils of cleanliness, has been raised
by the improvements that have been secured.

Turning to specific poinls of sanilary improvemenl, il is extremely
doubtful whelher the drainage of the subsoil has played the impor-
tant part ascribed to it in England in the reduclion of the death-rate
from tuberculosis. I have elsewhere discussed this subjecl in some
detail®, and need only give here a single instance in which a marked
reduction of phthisis has occurred aparl from main sewerage. This
is the city of Chichesler, in which until 1895 all the houses were
drained to cesspools. The soil of the city consists chiefly of coarse
gravel of varying depth overlaying clay, and the level of Lthe subsoil
water has usually ranged from 8 to 16 feet below the ground
surface?®.

The slatistics of this cily are slaled below in comparison with
those for two olher Cathedral Cities. The twao laller cities are in Lhe
list of towns which were specially invesligaled by D" Buchanan with
the following result® :

1. See letter from Bir Richard Thorne, Trans. Brif. Congress on Tuberculoszis,
19M, vol. 2, p. 229.
I "1;. 'Elm influence of Soil on the Prevalence of Pulmonary Phthisis, Practitioner,
‘eb. 1901.

3. Reporl on Enleric Fever in the Cily of Chichester, by Dr. Thomson and
Colonel Marsh (Supplement to 25th Ann. Rep. of Loc. Gov. Bd., p. 7).

4. Public Health Reports by Sir Jno Simon, vol. 2, p. 2735,

» il
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PERIODS FOR WHICH THE DEATH-RATES
DEATH-RATES ARE COMPARED PER Hlu_um PERCEN-

—— g o POPULATIEN

A I FROM PHTHISIS
PERIOD REDLUCTION

TAGE

BEFORE THE AFTER THE I
EXECUTION OF EXECUTION OF || et cpCRED
SEWERAGE WORKS| THESE wWORKS A B

Salisbury . 18 H-1852 1857-1864 LI
EIY.. .« s 18451852 18501864

Compare Lhese resulls with the figures derived from the decennial
supplements of lhe Registrar General.

DEATH-BATES FROM PHTHISIS PER 100,000
OF POPULATION
TERRERLD e —— e e e

SALISEURY CHICHESTER

1851-1860 Sl 400
1861-1870 214 a3l
18711880 Alderbury. . { 279
Salizbury .
L8811 800 176 294

05 reduclion  bel-
ween [851-1860and
1881-1800

Thus main sewerage, which al least in ils earlier years would pro-
duee dying of the subsoil, may be followed by only a relatively small
or by a very greal permanent reduclion of lhe death-rale from phthi-
sis, while a great reduction may occur wilhoul any drainage of Lhe
subsoil. It seems Ltherelore clear that special conditions of the sub-
soil cannot be regarded as a necessary factor in the reduclion of
phthisis mortalily. It should be added that al the time when this
hypolhesis was pul forward in England and in Massachusells Lhe on-
ly slatistics which were available were probably nol accurale, civil
registralion of dealhs in England having only been inaugurated in
1837 and the medical certification of causes of death not being com-
pulsory hefore 1874, though it was generally practised at an earlier
dale.

Ia the light of our knowledge ol the pathology of Luberculosis, Lhe
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sanilary improvements which mighl reasonably be expecled lo be
mosl likely to reduce Lhe dealh-rale from tuberculosis would be con-
eerned wilh the reduclion of overecrowding, and of the inhalation of
irritaling forms of dust. Is it likely that the improvemenl under
these headings has been compelent o more than counterbalance the
evil effects of the increased aggregalion of the English populalion in
towns? For the presenl I postpone Lhe issue whether these improve-
menls have acled by inereasing resislance lo infeclion or by diminish-
ing specific infeclion or by both.

Statistics for England as to the numbers living in and overcrowded
in tenemenls of differenl sizes are only available for 1891 and 1901.
Belween 1891 and 1901 the percentage of the tolal tenemenls conlain-
ing less than 5 rooms which were overcrowded (i. e. which conlain-
ed on an average more Lhan 2 persons in each room of the lenement)
declined from 11.25 to 8.20. The urban populalion when subject-
ed to the same lest is worse housed than the rural, 8.90 per cenl of
urban tenements comprising less lhan 5 rooms being overcrowded in
1901 as compared with 5.84 per cent of rural lenements.

Influence of Urbanisation. — A sleadily increasing proportlion of
Lthe populalion is being subjecled to urban condilions of life. Thus
Lhe proporlion of the population of England living in places of suffi-
cienl importance Lo exercise urban powers lo persons living else-
where was

Urban. Rural.
b ] e S T 173 to 100
R N ke T 198 » 100
PR [ 1 (e e i S Rt 22 » 100
(T o [ R e R e 258 » 100
el e e s e ¥ H) » 100

In Scolland the number of urban o every 100 of rural populalion
icreased from 108 in 1861 to 112 in IR71, to 159 in 1881, to 189 in
1891. In Ireland the number of urban lo every 100 rural populalion
was 25 in 1861, 29 in 1871, 52 in 1881, and 36 in 1891. At each suc-
cessive census 1851 Lo 1901 the proportion of agricullural labourers
in England was 11.2, 10.0, 7.5, 5.3, 4.5, and 5.5 per cent of the tolal
population. The aclual number of agricultural labourers declined
from 1904687 in 1851 to 988540 in 1901. This one inslance alone
implies an enormous lransfer from ouldoor to indoor occupalions.
And yel the English death-rale from phthisis declined from 285 per
100,000 in 1852 and 256 in 1861-65 Lo 120 in 1905.

In other countries the same change is visible from rural o urban
life. In the United States the proporlion of the lolal population
living in cilies or towns having al least 8000 inhabilants Lo every 100
living in rural districls has increased from 9 in 1840 and 14 in 1850
to 41 in 1RD0. In Prussia for every 100 of rural populalion there
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were 43 of urban population in 1864, 52 in 1875, 59 in 1885, 69 in
1895,

In France where urban communes are those consisting of 2000
populalion or more living in conliguous houses, in 1861 for every 100
in rural there were 4l in urban communities, while in 1871 the pro-
portion was &5, in 1881 it was 55, and in 1891 it was 60.

The effect of urbanisatlion of populalion on the general dealh-rale is
indicaled by lhe following figures relaling to certain selecled coun-
lies of England. In these the death-rales have been correcled for
varialions in the age and sex distribution ol the respeclive popula-
tions. No correction can be made for the fact that the towns allract
the robust and strong lo work in them, while the weakly tend lo re-
main in and return to rural districts. If ecorreclion could be made
for Lhis fact, Lhe contrast belween urban and rural dealh-rales would
doublless be greater lhan appears below.

CORRECTED DEATH-RATE
rER 1000 0F POPULATION @ ALL CAUSES
1895 12
— e — 3 "

‘ MALES | FEMALES MALES FEMALES

FROFORTIONAL FIGURES
(nuraL naTe=100)

Urban counlies . . B . 137 152
Rural counties. . . i 13.6 10 100

Thus the general dealh-rate of males is 57 per cenl, and of females
is 52 per cent higherinthe urban than in the rural counties. Compare
these resulls with the corresponding phthisis death-rates :

CORRECTED DEATH-BATE PER MILLION AN
OF POPULATION FROM PHTHISIS FERELURTIONAL, PIGUNER

| RO it (RURAL RATE=100)

"y e

MALES |FEMALES MALES FEMALES

Urban countlies . .| 1G89 154 104
Rural counties. . . 1260 100 100

The death-rate from phthisis among malesis 54 per cent and among
females is 4 per cent higher in the urban than in the rural counties.

The preceding tables have an important bearing on the problem of
the relationship belween aggregalion of population and Phithisis mor-
tality.

If aggregalion were the delermining influence in causing a higher

1. Annual Report of English Registrar General for 1935, p. 45. The urban coun-

ties included in the above rale comprise an eslimaled population in 1905 of
18 059 280; the rural counlies of 4 514 254,
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phthisis death-rate, il would act in one or both of lwo ways; Ist. by
decreasing resistance lo disease, 2nd. by inc¢reasing inler-infection.
[ts operalion by the first means would affect many diseases besides
phthisis, and supposing men were exposed lo il lo a much larger
exlenl than women, could nol lail to delermine a higher ratio belween
the urban and rural death-rate from all eauses among males than holds
good for females.  Bul in facl the corresponding ratios only differ as
1537/100 differs from 152/100. It is evidenl therefore thal decreased
resislance o disease gives no suflicienl explanalion of the experience
as Lo phthisis, in which the ralios between urban and rural dealh-rates
in the bwo sexes are as 1534/100 to 104/100. We must therefore fall back
upon lhe view thal in towns men are much more exposed than women
to lubercular infection. Doublless urban life both inereases opportu-
nities for infeclion and diminishes the power of resislance lo disease.
Improved faclory and workshop conditions have diminished these evil
influences; bul against these improvements is lo be sel the fact that
indoor musl always be less favourable Lo health than ouldoor condi-
tions of life, and the further fact thal a rapidly increasing proportion
of the tolal population has been subjected to these indoor industrial
conditions of work. We might therefore reasonably expecl that, after
due allowance has been made for improved conditions of industrial
work, the death-rale from tuberculosis among males would have
increased. It has however declined in England and Scolland, though
to a less exlent than the female death-rale. In Ireland the female is
higher than the male dealh-rate from tuberculosis, home conditions
which continue much worse in Ireland than in Scotland or England
evidently having a predominanl influence in the Lolal result.

We have then lo deal wilh lwo important facls, 1st. the death-rale
from tuberculosis is nearly always grealer in urban than in rural com-
munilies, Lhe excess being grealest among men; 2nd, the countries
showing most urbanisation have secured the grealesl reduction in
and the lowest death-rate from luberculosis.

To explain these two facls, which would otherwise point Lo
contradiclory conclusions, we must invoke the operalion of some
powerful influenee sufficienl not only lo counteract the maleficent
operation of (a) urban life and (b) increasing preponderance of indoor
occupalions', bul also lo eause an aclual reduction in the phthisis

1. The following remark of Sir Jno Simon (10h report to Privy Council, 1867)
may be quoled here :

« On these previous occasions pulmonary phthisis was shown Lo be a disease
which undergoes development in proportion as men are wnwholesomely gathered
in indoor industries : now il is shown to be a disease which alzo develops ilself
in proportion as men are dwelling vpon a humid soil. These Lwo conclusions,
no doubl are very greal mtiological fragments; bul even when logether they do
nol prelend Lo exhaust, or nearly Lo exhaust, the subjecl of the causation of
Iﬂl“'lj.‘.-:-l."- ", .Fl'-l‘jl”flfi-.ﬂhi‘n'.f Hr'ﬁ-rlr'-fﬁ. val, 2 I oo,
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death-rale. Improved sanitalion of dwelling houses and of industries
has doublless done much in this direclion. We mighl even assume
that it has prevenled urbanisalion and the associaled increase of
indoor occupalions from producing Lheir nalural effect in an increas-
ed dealh-rate from phthisis, though it is doubtful if it can claim, —
aparl from ils indirect influence in prevenling infeclion, — such a
large share in the lotal result as this assumptlion would indicale.
In order however Lo explain nol only the absence of increase, bul also
the greal deecline in Lhe death-rate from phlhisis, it is necessary lo
invoke the operation ol increased means by which the opporlunities for
ifection have been diniinished.

I propose lo consider this faclor in relation lo :

(1). Countries like Great Brilain, Germany, and the Uniled Slales
in which a great decline ol phthisis dealh-rale has oceurred.

(2). Countries like France and Ireland in which the phthisis dealh-
rate is almosl stationary or has increased. Were the necessary dala
available it would be important to discuss lully, also

(9). The later appearance of Lhe reduclion of the phthisis death-rale
in cerlain countries than in others.

It 1s eoncelvable thal opportunities of infection might be reduced in
various ways. 1l public opinion reprobated promiscuous expectoration
in one counlry and not in anolher, and this fact coincided with cor-
responding phthisis dealh-rales, we should have a ready explanation
of these rales. There are however no such extremely marked diffe-
rences in nalional habils in this respeel, as lo conslilule a clear case.
The only way in which, so far as 1 know, opportunilies of infeclion
have been malerially reduced, has been by Lhe

Institutional treatment of Conswmplives.

Is Lhere any relation belween such instilulional trealment of Lhe
disease and ils decline as a cause of mortality? Koch has no doubl on
Lthis point. He states :

** The only country thal possesses a considerable number ol special
hospitals for tubercular patients is England, and there can be no doubt
thal the diminulion of luberculosis in England which is much greater
than in any other counlry, i1s greatly due Lo this circumslance!,

In commenling on this stalemenl I have elsewhere said * :

« Malheureusement, le nombre d’hopilaux spéciaux pour la tuber-
culose n'est pas du tout grand en Anglelerre. Au contraire, la pro-

. Trans. Brit. Cong. on Tuberewlosiz, Vol. 1, p. 52.

2. « Public Heallth Authorilies in relalion to lhe Struggle against Tuberculosis
in England « Trans. Brussels hdernat. Cong. Nyg., and Demog. and Journal of
Hygiene, vol. 5, No, 4, p. §2.
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portion de tels hopitaux au chiffre tolal des tuberculeux n'esl qu'in-
fime et leur influence sur la mortalité par la tuberculose ne peul
auncunement avoir joué¢ le role qui leur est atlribué par M. Koch. »

Thus Dr. Rufenacht Wallers' has given stalistics showing that
in 1899 the number of beds in special hospilals devoled to diseases of
the chest was 655 in London, M4 in the Provinces, 41 in Scoltland
and 64 in Ireland. Such a number of beds is utterly insufficient to
have an appreciable influence on the mortality from phthisis, which
in 1902 caused 56 645 deaths in the Uniled Kingdom.

At Brussels alter making the already quoled remarks, I added that:

« [l n'en est pas de méme =i I'on y ajoule les hépitaux généraux
el surtout les infirmeries des asiles des pauvres el je crois qu’il y a
lieu d'atlribuer une trés haule importance a l'isolement des Lubercu-
leux hors de leurs familles dans ces institulions, oi ils sont soignés
dans des condilions qui suppriment le danger d'infection personnelle,
La majorité des tuberculeux appartient aux classes laborieuses ou
inférieures el une trés grande proportion d’entre eux se trouve dans
les infirmeries des asiles des pauvres. »

It is now my duty therefore Lo develope the last point and show to
what extent this possible means of reducing the mortality from
phthisis has been atl work; and whether the extenl of ils operation has
been such as to make it a material factor, or as | believe, a predo-
minant factor in producing this lowered mortality.

During the 8 vears July 1897 to April 1905, 500 phthisical palients
were admitled to the Brighton Workhouse Infirmary, of whom 169 died
there. Of this number 264 were admilled to the institution once,
a3 twice, 10 thrice, 7 four times and 5 oftener. Four palienis are
still in the instilution after an average stay of 1111 days. The average
slay in the institution of each of the above 300 palients has been
221 days. Many of them are slill living there. Let us consider the
consequences which might be expected to follow from the fact thatl
the proporlion of phthisical palienls in Brighton treated in the Work-
house Infirmary, as indicated by the number of deaths, has increased
from 9.6 per cent in 1864-70 to 20.2 per cent in 1901-04.

1. Die Heilstallen-Bewegung in Grossbhrilannien. Trans. Cong. Tubere. Berlin,
1809, p. 526.
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The average stay of each phthisical palient in the infirmary is, as
we have seen, 221 days. During this lime Lhe palienl is usually placedin
a ward with other phthisical palienls, and even if placed with palients
sulfering from olher ailments, is regulated as regards expecloration
and is much less likely lo spread infeclion than in the crowded Lene-
mwent from which he was removed, and where his family would other-
wise have been exposed lo concenlrated infection for a protracted
period. We may assume thal each phthisical patient is actively infec-
tious for a year belore his altack ends in dealh or recovery.

If we assume further thal the 221 days is increased Lo 565, so far as
Lhe proportion of lotal eases treated in the infirmary is concerned, we
shall be in a position to caleulate what reduclion of the total phihisis
death-rale ought to be produced by the segregation from their fami-
lies during Lhe infeclious vear of their illness of 9.6 to 15.8 per cent
of the total consumplive palienls. This assumplion appears lo be
justified in view of the facls that this percenlage only gives credit
for cases ultimalely falal, and gives no eredit for the large number of
consumplives trealed in general hospilals, lunalic asylums, ele.
Starting wilh the phthisis death-rate of 295 in Brighton in 1861-70 we
apply to il a theorelical reduction of 9.6 per cent, and so on for lhe
successive periods. The resull is as follows :

1871-80  1881-T0  1861-00 1901-4
Calculated Phthisis Death-rale . 267 216 185 157

It must be understood that in the above calculation the percentage
of dealhs from phthisis in the workhouse infirmary is laken only as
an index of the total supposed effect of the institutional treatment of this
disease, which has been parlly in the infirmary, partly in general and
special hospitals, parlly in lunalic asylums, ele.

It is not prelended that in every olher town, in which conditions as
to possibililies of infection, domeslic, induslrial or other, will he
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present in varying proporlion, the same approximalely exacl propor-
tion belween inslitutional trealment of phthisis and the reduclion in
the death-rate from this disease will be visible. It may be claimed
however that if similar facls hold good in other parts of Great Britain,
we have indicated here a means of prevenling the spread of phthisis
which as such has been in unrecognised operalion to a steadily
increasing exlent ever since the causes of dealh began to be regis-
tered and which musl have exercised a most beneficial influence Lo
this end.

In Ely, as already seen, the decline in the death-rate from phthisis
has been much less than in Chichester. By the courlesy of the
Registrar General I am able to stale that in Chichesler the proportion
of tolal deaths from phthisis occurring in the workhouse was 12.2
per cent in 1861-65 and 24,7 per cent in 1886-90, while in Ely it was
1.6 in 1861-65 and 2.7 per cent, in 1886-90.

Dr. Downes, Medical inspector of the Local Government Board for
poor law purposes, states that in 1899, there occurred in the workhouse
infirmaries of London 2800 deaths from phthisis, or 33 per cent of
the total mortalily from this disease in London. In Kensinglon
during the nine years 1894-1902,51.2 per cent of the tolal dealhs from
phthisis occurred in ils workhouse infirmary. In Brighlon we have
seen Lhat the proportion of total deaths of consumplives in the infir-
mary has increased from 1/10 in 1861-70 to 1/5 in 1901-04.

These palienls pass a large share ol their invalid and pre-eminent-
ly infectious life in these inslitulions before death. As bearing on
the value of such a method of trealing the sick poor, which has been
perseveringly pursued by most Boards of Guardians during the last
forly years, it must be borne in mind that the administration of work-
houses has steadily improved. Each year in an increasing number
infirmary accommodation for the sick has been provided, separale
from the workhouse for the ablebodied; and in the infirmary ilselt
there has been an increasing practice of trealing Lhe consumplives
in wards separale from olher palients.

The stalistics already given show thal in Great Britain the average
proportion of institutionally trealed paupers to population has remain-
ed aboul the same, in the midst of a decline of total pauperism,
In 1902 in England and Wales lolal paupers formed only 1/40 while in
1848-49 they were 1/16 of the lolal population. Bul it is also true thal
the proportion of sick to healthy paupers who are inslitulionally
relieved has steadily increased; and we know that tuberculosis is one
of the chief causes of sickness. 'We know furthermore that phthisis
is spread lo a disproportionate exlent in erowded lenements occupied
by those who are the most likely Lo become the recipients of poor-
law relief. In view of these consideralions, 1 have no hesilation in
allaching greal value lo workhouse inflirmaries as one of the chief
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means by which in the pasl the prevalence of and the death-rale from
phthisis have been reduced.

Workhouse infirmaries are nol the only instilutions concerned in
diminishing opporlunilies for the spread of phthisis. Lunalic asylums
have also probably exerted great influence in the same direction.

It cannot be without significance, although no separale slalislics
of causes of death in institutions are published, that the percentage
of tolal deaths in these instilutions has increased as follows :

ENGLAND AND WALES
Percentage of Total Deaths occurring in Public Institutions.

WORKHOUSES AND LUNATIC TOTAL
| e HOSPITALS
WORKHOUSE INFIRMARIES ASYLUMS || INSTITUTIONS

18689-70
1901 -05

In London the proportion of the total deaths wich has occurred in
public institulions has increased from 16.74 per cent in 1852-55 to
29.26 per cenlin 1896-1900.

The same point is illustrated by the following figures derived rom
the English census returns. The number of patienls in hospitals lo
every 100000 of population was :

Census Year. 1851 1861 1871 1881 1891 1001
Patients . . . . . 42 a2 86 95 05 120

This does nol include the inmaltes in Workhouse Eslablishments
and in asylums for the insane. The first of these contained in 1901 one
in every 151 of the total male and one in 190 of the total female popula-
tion. The second of these contained in 1901 one in 358 of the lolal
population of both sexes.

In different counties of England the proportion of deaths in public
institutions varies greatly and the dealh-rate from phthisis does nol
vary in any direct proportion with il. Nor could this be reasonably
expecled ; for we are nol al present in possession of all the facls. A
rural county has a lower dealh-rale from phthisis than a chiefly urban
county, irrespective of the question of inslitulional treatment. Again
it might happen thal a large percenlage of instilutional deaths from
all causes might coincide with a very large amount of domeslic
Lreatmenl of consumplive paupers. There is slrong reason [for
believing that this is so in Ireland. The key to the dilference
between Ireland and Great Britain is given by the enormous
increase in Lhe former couniry of pauperism relieved at home,
and by the dispensary system of Ireland which favours the trealment
ol even advanced cases of phihisis at home. Henee erowded and insa-
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nilary collage homes have had their natural effecl, — when infectious
palienls are nol removed from them, — of increasing the phthisis
death-rale. The facl that the phthisis death-rate of Ireland is higher
among women than among men poinls in the same direction, indi-
cating domeslic rather than industrial infection.

Do the stalislics of other countries confirm the conclusion that the
instilulional trealment ol phthisis has been largely concerned in the
reduclion of phthisis-mortality ? Among the English colonies, New
Zealand has one of the lowest death-rales from phthisis. In 1896, 15.6
per cent and in 1905, 16.8 per cent of the lotal deaths from phthisis
occurred in hospilal. Unfortunalely in this, as in other cases, excepl
Brighton, Kensinglon and Copenhagen, I am unable to give the ave-
rage slay of palienls in hospital. 1L is nol suggested that this large
proporlion of institutionally lrealed palienls is the only cause of the
low phlhisis death-rale in New Zealand. It is conlended however Lhat
it must have played a large share in prevenling the spread of infeclion.

Prussian statistics point in the same direclion as the English
though unfortunately they only exlend back to 1877. It will be seen
that in 1898-1901 out of every 100 tolal deaths from tuberculosis in
Prussia 14 occeurred in ils hospilals, while for every 100 deaths 57
palienls were al one time or anolher during Lhe same year under
hospital treatmenl for tuberculosis. In Berlin the figures are even
more siriking. As early as 1877-80 oul of 100 annual deaths from
phthisis 4% occurred in hospilals and 151 phthisical patienls were
treated during the year in hospilals. Without local knowledge I am
unable Lo explain the much higher proportion of palients trealed in
hospitals in Berlin, whether Lheir trealmentl is less prolonged than in
hospilals in olher parls of Prussia, and whether Llhe rapid and
somewhal sudden fall in the death-rate from tuberculosis which began
in 1886-87, was associaled wilh more prolracted treatment in hospilal.

Prussia.

1877-B0 | 1881-84 !HHﬁ—H[lllE‘J'IJ—HE 1894-97

Death-rale from Tuberculosis ) a0 a o0
per 100000 of population. ol S 8 l e t

+ No.of Palienls

Proportion | wilh tuberculo-
belween \Hiﬂ treated in hos-% 12 15 19 26 20 25
100 deaths | pitals and leav-
from !oing Lthem alive.
Tuberculosiz | Mo, of Palienls
in Prussia rith Tubereulo-
i awtiieron gt B R 8 0 TEREE F T
Hospitals,

(Hospilal records for 1885 are nol available.)
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Berlin.

|88 1-85 [ 18806-90 | 180105 1596-00 1901 -05

Death-rale from Phihigis per
100000 of population.

[ No. of Palienls
¢ ; wilh Phihisis
Proportion | yreated in Hospi- { 136

hetween tals and leaving (1901-02)
100 deaths them alive.

fr
I’]Ili}ir.nl'-]ic;. No. of Palienls

wilh Phthisis _ : . 54

20§

in Berlin and

dying in PO -12)
Hospilals., .

If we apply the same metlhod lo the Prussian stalislics as was used
for Brighton, assuming that the death-rale from tuberculosis will
decline in each group of years according Lo the percenlage of lotal
deaths from tuberculosis occurring in hospilals in the preceding group
of years, the following resull is oblained :

1877-20 1581-84 1886-20 IRO0-95 189407  180K-00
Caleulated death-rate
from Tuberculosis. . — L1 271 D46

0 195
Aclual it T alG all SRa 200 5

21
99 199

The experience ol Berlin does nol lend ilsell Lo Lhe same Llest, as an
impossible result would be oblained if reduclion in this cily were
assumed to occur in proportion lo the number of consumplives dying
in its hospitals. More knowledge of loeal condilions is required and
parlicularly of duration of slay in general hospitals, before any at-
templ ecan be made al a general quantifative stalement, though the
above figures for Prussia are curiously similar lo figures similarly
calculaled for Brighlon and for Brussels. IL eannol reasonably be
expecled, even il my conlenlion be accepled, that hospilal Lrealment
of consumplives and particularly of advanced consumplives has
been a prominent means of reducing the death-rale from lubereulosis,
thal reduclion in any given district will always be proporlionale lo
the number ol consumplive palienls inslitulionally trealed in thal
districl. Migralion of palienls lo and [rom lowns is common, and
slalislics are greally needed giving Lhe duralion of slay of consump-
live palients in Lhe hospilals of each dislricl. Caleulationsswch as [ have
made arve illustrative and diagranmaltic, but in the complex conditions
Lo which they relale cannol be a quantilalive guide. The case must
be judged on ils general merils, and especially it must be remember-
ed that the probability of a given inference respecling an inleclive
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disease like lubereulosis, must be judged in accordance wilh our
knowledge of the pathology of the disease. In this connection it is I
think universally agreed thal tuberculosis is most infeclive in ils
advanced slages, and that what is most to be feared in the inlerest
of relatives is their prolraclted exposure Lo unregulaled infection
in erowded dwellings, in which the inabilily Lo take reasonable precau-
lions has an imporlant adjuvant to infeclion in the mental depression
and physical exhauslion caused by allendance upon Lhe palient.

The decline in the death-rate from Tuberculosisin Prussia began in
1886-87. The Sanatorium treatment of Lhis disease was on
a very small scale unlil about 1892!' when the first popular
Sanaloria were opened, and Lhe laller cause can only have played,
atleasl in the earlier years of decline, a very small parl in the reduced
death-rate. O the importance of Sanalorium trealment [ am fully
convinced, and urge its wide extension; but if choice has to be made,
from monelary considerations, between {hese and hospilals for
advanced consumplives, the latter should in my opinion be provided
first. IL is a mistake to regard either sanaloria or hospilals for advan-
ced consumplives as merely Lherapeulical and palliative in their
operalion; these inslitutions and particularly Lhe latter are the most
important of prevenlive measures by pulling an end Lo conlinuous and
massive infeclion.

The reduction of tuberculosis in Prussia has been coincident wilh
a greal increase of manufaclures and much allention Lo sanilalion.
The former has doubtless raised Lhe standard of comfort, while at the
same time represenling a greal proporlional increase of indoor and
relatively dusly occupations; the lalter has doubtless raised the
resistance to and diminished the opportunities forinfection. To enable
one to apportion the balanced share of these factors, and of the
factors represented by the hospitaltrealment of consumptives, and the
inereased atlenlion Lo the importlance of precaulions against infection
which musl have followed on the discovery of the tubercle bacillus
by Koch in 1882, in producing the sudden fall in the dealh-rate from
luberculosis beginning in 1886-87, requires more detailed informa-
tion than [ can at present furnish.

With the experience of Germany may be compared that of
Paris, the only parl of France lor which fairly accurale stalislics as
Lo luberculosis are available. Dr. J. Bertillon informs me thal mosl
ol the institutional poor in Paris, as well as of those receiving domes-
tic relief are aged persons and infants. Their relief therefore has bul
little bearing onthe prevenlion of tuberculosis. On the other hand the
general hospitals in Paris being in the main State supported, the sick
are in a position to demand admission. The resull, as described by

1. Compte Rendu du Courg. Titerpat, o Hyg. et Démog. Bruwelles, lome VI, p. 58,
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Dr. Lucas-Champonniére! is very serious overcrowding of these hos-
pitals.

In 1902, 4828 i. e. 41 per cent of the total deaths from tuberculosis
of the lungs and larynx in Paris occurred inits public hospilals. The
average duralion of slay in hospilal of all patienls admilted to ils
general hospitals was only 23.6 days in 1901. (Dr. J. Berlillon.) The
institutional treatment of phthisis in Paris is probably very shorl,
and can have bul litlle effect in prevenling infection. We have
already seen thal in Paris there is no considerable decline of the
death-rale from tuberculosis.

In Brussels on the other hand the death-rate from tuberculosis has
declined from 521 per 100.000 of population in 1886-90 to 197 in
1901-05. The following table shows Lhe tolal deaths from Luberculosis
which have occurred in ils two great hospilals (St. Jean and

St. Pierre).
1881-85%  [886-00  1801-06  180G-1000 1901-03
Out of every 100 total

deaths in Brussels from
Tuberculosis the number
occurring in  hospitals
W =i 5l e ke e e 31-2 12-2 15-6 17-3 28-0

Applying the method already used for Brigiton and Prussia. the
following resull is oblained :
18RG-00 1801-95  1800-1000  1900-05

Calculated death-rate from e = =
Pulmonary Tuberculosis g ! 283 b L
2o [ R S P e 221 201 239 197

For Copenhagen Dr Hofl' has kindly furnished dala from which Lhe
following table has been prepared.

18R0-84 1200-94| 1895-99

Proportion No. of palienls |
helween with Phihisis lrealed g
-$

100 Deaths from in hospitals.
: Phthisis in No. of Deaths lrom
Copenhagen and | phihisis in hospitals

|
a0

D" Hoff informs me that the duralion ol residence ol each palient
in hospital has increased much more rapidly than the number of
patients. In 1885 the average slay in hospital of 500 palienls was
al d'dJr'S., in 1902-03 it was 92 Ei-ﬂ:!r'ﬁ. Without more local kI]U\\'IEdP"E it

1. Laneet, June 3rd 1905, p. 1480,

2. Prior Lo 1888 dealhs from pulmonary tuberculosis in Belgivm included

those from other chronic diseases ol Lhe lungs (see W6th Ann. Rep. of Reg. Gene-
ral England, p. 201].
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is impossible to altempl exactly lo guage Lthe influence of institulional
trealment on the phthisis death-rale in Copenhagen, bul it clearly fils
in with the rule which 1 have shewn holds good for other communi-
lies, that increase of instilutional trealment of phthisis is associated
wilh deecline of death-rale from this disease.

The case musl be lefi as displayed by the preceding somewhal
fragmenlary lacls.

It will be inleresling to discover whelher, in any countries for
which | have been unable to give data a large decline of the death-
rale Irom luberculosis has been accompanied by lillle or no prolon-
ged hospilal treatmenl (involving incidenlally segregalion) of poor
consumplives. It will be slill more inleresling lo ascertain whelher,
as lacls can be collected, the decline of tuberculosis has been propor-
lional to the duration and the total amounl of the hospital trealment
for tuberculosis. By hospilal trealment, I mean especially treatment
for aclively infeclive cases, whelther Lhese are hopeful for cure or not.
I venlure lo forecast Lhal when further facls are collected, they will
nol be found Lo be incompalible with the following summary of Lhe
conlents of my contribulion.

Summary. — Tuberculosis is a chronie infeclive disease  Pulmo-
nary Phthisis 15 ils most common form, and for Lhe purposes of Lhis
paper, stalislies of death-rales from Lhe laller disease have been
regarded as properly comparable wilh those of Luberculosis.

Tuberculosis is most prevalent and mosl fatal among the poor, and
among those living in crowded houses.

A considerable reduclion of the dealh-rale from tuberculosis has
oceurred in some countries during recenl vears,

Tuberculosis is known to be spread principally by massive and
protracled infeclion derived from a tubercular palient. The exlra-
domeslic lrealment ol such a patienl releases his family from ils
main exposure lo infection. Indireclly il also affe¢ls Lhe health of
the family favourably by reducing slrain and anxiely. This effect
would follow from the lrealment of lubercular patienls in any esla-
blishment in which they were separaled from Lhe general communily.

The reduclion of the death-rale lrom Tuberculosis has been most
often aseribed Lo increased resislance lo infeclion, due lo beller
nulrilion and improved samlalion.

Both these factors have been in important and effeclive operatlion
in the reduction of the general dealh-rale; and they have doublless
played a parl in aiding our conlrol over lubereulosis.

They do nol however give a sufficienl explanalion of the reduection
in Lhe death-rate from tuberculosis.

An examinalion of the figures available for Lesling the influence of
improved nulrilion shows no quanlilalive correspondence belween the
vartalions of Lhis faclor and those of the dealh-rate from luberculosis,
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Insome inslances the two quanlilies have varied in opposile direclions.

The operalion upon luberculosis of improved sanilalion must
necessarily be soughl in lowns, parlly because lhey are Lhe moslt
affecled by the disease, and parlly because il is in lowns thal by far
the grealest improvemenl in sanilalion has occurred. The diffe-
rences in the relalive incidence of luberculosis on males and females
in urban and rural communilies show thal the improvement in urban
sanilalion does nol explain the reduction in the death-rale from
tuberculosis.  The insulliciency ol such an explanation is the more
evidenl when we remember Lhal Lhe improvemenl in urban condi-
Llions has been accompanied and probably insligated by an enormous
inerease of urbanisalion, which must have lended in itselfl lo produce
a rise in the dealh-rate from lubereulosis, so thal the elfecis of
improved urban sanitalion must have been absorbed largely in neu-
tralising Lhis lendency lo an increased death-rale from luberculosis.

Isolalion in Sanaloria and olher special hospilals, proposed origi-
nally for therapeulic purposes, has been regarded in reeenl years as
a probable cause of reduclion in Lhe prevalence of luberculosis.  This
measure has, however, nol yel operaled on a sufficient scale and for
a sufficienl time to have had a malerial influence on any nalional sla-
listics. In Germany in particular, a large part of the reduclion
occurred before many popular Sanaloria were opened.

Reliel given Lo the tubercular poor has been parlly domeslic or
oul-door and partly institutional or in-door. Such relief has in some
couniries been carried out very exlensively for humanitarian and
social reasons, wilhout any inlention of allempling to conltrol the
spread of tuberculosis.

The number of inslances in which the poinl can al present be
lested is relalively few, bul so far as can be ascerlained, the death-
rate from tuberculosis has declined to the grealest extent in those coun-
tries in which the ratio of institutional to domestic velief has been
highest. Institulional relief is regarded by the writer as operaling by
segregaling from the community the most polent foci of infection,
while domeslie relief helps Lo relain such foei in ils midst. A consi-
deralion of all the facls seems Lo the wriler Lo juslify the conelusion -
Lthat the substitution of institutional for domesiic velief of the consump-
tive poor has been histovically a main fuctor in the veduction of the
deatlh-rate [rom tuberewlosis.

The practical inference from these facls is that the inslilutional
segregalion of consumplives should be encouraged by making Lheir
institulional frealmenl as allraclive as possible, and Lhal any subsli-
tulion of oul-door for in-door reliel should be regarded as a reversion
lo an evil policy of which Lhe tendency musl be lo inerease not only
pauperism bul also luberculosis.












