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IstroDUCTION BY THE MEDICAL OFFICER.

To the Ricut HovouraBLE Jonx Burxs, M.P.,
President of the Local Government Board.
SIR,

The investigation which Dr. Darra Mair was instructed
to make into the effect on health of living in back-to-back
houses forms the subject of the report now presented.

The necessity of securing trustworthy statistics on a
sufficiently large scale, and of ensuring the accuracy of the
complicated calculations based on them, has inevitably
prolonged the investigation ; but some interim results have
already been published in a table given in my annual report
for 1908-9. This table, revised, is reproduced as Table X V.
on ’Fuge 48 of this report.

he problem has been studied, as in previous inquiries on
the same subject, by instituting comparisons between death-
rates in back-to-back and in through houses of similar class.
In some or all of the following important particulars,
however, Dr. Darra Mair’s study differs from previous
studies of the subject. Thus the comparison between back-
to-back and through houses has not been limited to one
town, but has extended to thirteen industrial towns in the
West Riding of Yorkshire. In the next place, the
comparison of the two types of houses has been limited to
houses in good stractural condition sitvated in healthy
areas, in order that, so far as practicable, the issue might not
be confused by influences other than that of through venti-
lation. Thirdly, in order to avoid accidental statistical error,
the vital statistics have been taken for a period extendin
over ten years. Lastly, and most important of all, the death-
rates in this report have been corrected for variations in the
age and sex constitution of populations. Failure to make
such corrections frequently minimises the value of comparative
statistics. Furthermore, mortality from different causes of
death as well as from all causes in the aggregate has been
closely investigated.

The statistical results thus obtained confirm, on the whole,
the results of previous less complete inquiries. They show
that even relatively good types of back-to-hack houses, when
compared with through houses, have a death-rate from all
causes taken together which is 15 to 20 per cent. in excess
of the death-rate in through houses ; although this excess is
not evident in back-to-back houses built in blocks of four,

possessing some degree of cross ventilation, unlike those built
n continuous rows.

(16112—21.) Wt. 14508—43, 1250 & 86, 810, D&, ik



It is noteworthy, however, that in back- to-back houses
there is excessive mortality from certain important groups of
diseases, whether these houses are built in blocks of four or
in continuous rows. The groups of diseases thus showing
excess are diseases of the chest, like bronchitis and
pneumonia, and diseases especially associated with defective
growth and development of the young child.

Dr. Darra Mair’s statistics show that it is the excess of
mortality from these groups of diseases which is mainly
responsible for the total excessive mortality in back-to-back
houses. This result represents a definite advance in our
knowledge of the causes rendering back-to-back houses
undesirable dwellings.

The statistics also show that the excessive mortality
associated with back-to-back houses falls chiefly on childhood
and old age.

So far as statistics, compiled with the utmost regard to
accuracy and strict comparability, can settle a question of
this kind, it is certain that back-to-back houses, even those
of a goﬂﬂ type in healthy surroundings, are decidedly less
healthy than through houses of a similar type ; and that
their provision as dwellings for the working classes is
undesirable. By the Housing, Town Planning, &e. Act, 1909
(sec. 43), the future erection of dwellings “of this kind is
made illegal.

As will be seen from the table on page 29, back-to-back
houses have lower rents than through houses pmvlduw the
same accommodation, aplmrnXImately in the proportion of
5s. 6d. to 4s. 6d. The difference in rental is recouped in
better health, and in the facilities for self-contained family
life of a Eﬂtlﬁ-fﬂﬂtﬂl‘j’ character, which is ensured by havin
air-space at the rear of as we]l as in front of the house
(see pages 8§-10).

I am, Sir,
Your obedient Servant,
Anrrnur NEWSHOLME,

Medieal Officer.
20th July, 1910,




Dr. L. W. Darra Mair's Report to the Local
Government Board on Relative Mortality
in Through and Back-to-Back Houses in

certain Towns in the West Riding of
Yorkshire,

S el s e e

[.—INTRODUCTORY.

In 1906 the Town Council of Dewshury requested the Local
Government Board to approve, in a new series of byelaws for new
streets and buildings, a provision permitting, with certain re-
strictions, the erection of dwellings ‘‘back to back.” The
principal restriction proposed was that such ‘° back-to-back ™
dwellings, if built at all, must be built in blocks of four with a
clear space, not less than 10 feet in width, intervening between
each block.

Among the arguments relied upon in support of this application
it was urged that in certain towns in the West Riding of Yorkshire
and in the neighbourhood of Dewsbury, e.g., Leeds, Hudders-
field, &ec., the erection of back-to-back houses was permitted
under the provisions of local Aects and byelaws, and was actually
taking place; and that the development and growth of Dewsbury
had been, and was being, retarded by the faet that similar
houses could not be erected in that town, but only the more
expensive ‘‘ through '’ houses provided with space behind as well
as in front, and with means of through ventilation.

The Board, after consideration of the application, informed
the Dewsbury Town Council that they would be prepared to
sanction a byelaw permitting the erection of back-to-back houses
in blocks of four, but only on condition that the amount of air
space required to be provided between the blocks should be at
least equal to the minimum required, under the Board’s model
hyelaws, to be provided at the rear of ** through ** houses. The
effect of this decision was that the space between the blocks of
four would have to be at least 20 feet in width, instead of 10 feet
as the Town Council of Dewsbury had proposed. The Town
(Clouncil objected to this decision, on the ground that the amount
of land required would be such that there would be little or no
difference between the cost of building a through house and that
of building a back-to-back house, and that, therefore, the Town
Council’s aim in securing powers to permit the erection of a
cheaper form of house than the ordinary through house would
he defeated. As the Town Council pressed their original pro-
posal, the Board eventually determined that inquiry should be

16112 A3
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made with a view to obtain further information as to back-to-
back houses in the West Riding of Yorkshire, and more especi-
ally as to their influence on the health of their inhabitants.

This inquiry has been prosecuted by me, from time to time,
since the end of 1908, so far as the exigencies of eurrent work have
allowed. It has involved repeated visits to towns in the West
Riding and the eollection and collation of a large amount of statis-
tical material. The collection of this material has necessarily been
a gradual and lengthy process, entailing a very great amount of
care and labour, in the first instance, on the part of the officials of
the distriets concerned ; and 1 desire, at the outset, to tender these
gentlemen my sineere thanks for the painstaking services which
they have so cordially rendered in this respect. The collation
and compilation of the statistical material after it had been
secured has been a still more lengthy proceeding, which has
necessarily fallen to me alone.

II.—Previovs INVESTIGATIONS.

In 1887, Dr. Barry and Mr. Gerdon Smith made a joint
inquiry, on behalf of the Board, regarding back-to-back houses,
and 1n their well-known report* they discussed the warious
types of back-to-back houses then being erected in the West
Riding, and supplied information on numerous points relating
to them. The comparative density on area of back-to-back
houses and of through houses; the comparative cost of these two
classes of dwellings, including the cost of land, construction of
houses, proportionate amount payable for road making, paving,
sewering, &c., in each case, as well as the total capital expended
and rental obtained; the siructural arrangements of back-to-back
houses, with reference to stability, prevention of fire, means of
ventilation, arrangements for the disposal of excrement and refuse,
and the amount of accommodation afforded in dwellings of
different classes; these and other cognate matters were fully
deseribed in the joint repoit, and illustrated by means of many
plans and sections.

As to the effect of the two classes of house upon the
health of the inhabitants, Dr. Barry and Mr. Gordon Smith
found that reliable information in the West Riding was wanting,
and they were obliged to refer, by way of indicating such effect
upon health, to certain statisties relating to Salford, in Laneca-
shire, which had been furnished by Dr. Tatham, who was then
the medieal officer of health of that town.

This statistical evidence referred to two out of the four registra-
tion sub-districts of Salford. The two areas in question were
densely populated, having a total population of nearly 100,000
with a density of 121 persons per acre, and comprised a con-
olomeration of many varieties of houses and conditions. These

" Memorandum by Dr. Barry, and Joint Provisional Report Dr, Barr
and Mr. I'. Gordon Smith, cn hn:ak—to-hack houses, 4 4
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two large areas were each sub-divided, for the purposes of the
inquiry, and classified into three groups; one comprising through
houses entirely, the second comprising through houses and a
moderate proportion (18 and 23 per cent.) of back-to-back houses,
and the third comprising through and back-to-back houses 1
about equal proportions; and it was found that during a period
of five years the average annual rate of mortality from all causes
and from certain specified causes had been lowest in the first
group and highest in the tlrird group, the mortality in the second
occupying an intermediate position. The relative rates of mor-
tality from all causes in these three groups can be represented,
approximately, by the figures 100: 106: 111, respectively, in
the case of one registration sub-district (Greengate), and by
the figures 100: 111: 143 in the case of the other district (Regent
Road), showing that the rate of mortality from all causes in-
creased, in each, with the increase in the proportion of back-to-
back to through houses. Other figures, relating to the same
districts, showed a somewhat similar progressive excess of mortal-
ity when such diseases as phthisis, pulmonary diseases other than
phthisis, the common infectious diseases, and diarrhea were
separately taken into account.

It was pointed out, however, by Dr. Barry and Mr. Gordon
Smith, that *° very great stress cannot be laid upon the figures
referred to,”” since they related to one town only, and a number of
factors other than the presence or absence of means of through
ventilation probably needed to be taken into account, while no
data were available as to the ages at death or as to the age and sex
constitution of the populations amongst whom the deaths ocenrred.

It is, for instance, conceivable that the differences of mortality,
whether from all causes or from the specified causes, may have
been due largely or even wholly to differences in the sex and
age constitution of the populations concerned. Moreover, the
rates of mortality disclosed in the Salford figures mdicate that
numerous factors, apart from differences of housing, must have
been in operation. In the two registration sub-districts, as a
whole, the mean annual death-rate from all causes during the
quinguennium dealt with, was as high as 279 per 1,000, while
in many of their sub-divisions the death-rates were very much
higher. Even in the sub-divisions comprising through houses
entirely, the death-rates ranged as high as 32°6, 33°8, 35°0, 372,
and, in one case, 40°7T per 1,000. 8o that although, as was
claimed, the conditions under which those who lived in through
houses and those who lived in back-to-back houses may have
been ‘° fairly uniform ** and comparable in, at least, one of the
registration sub-distriets in  question (Greengate), it can
scarcely be doubted that in ecertain parts of these areas
grave influences prejudicial to health must have been in operation,
and that amongst these influences the effect of the precise nature
of the dwelling may have been relatively insignificant.

In 1903, Dr. Herbert Jones published® the results of an in-
vestigation carried out at Shipley. Here, two districts were

* & Back-to-Back Houses,” Public Health, Vol V.. 1892-93,
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brought under review which were claimed to be similar in
essential respects, except that in the one the houses, 850 1
number and containing 4,218 persons, were all through houses,
and that in the other the houses, 874 in number and containing
4,155 persons, were exclusively back-to-back. The rents of these
houses were stated to be similar; the occupiers were described
as belonging to the same class and as being engaged in the
same work; the soil, water supply, sanitary arrangements, and
building materials were also similar; and it was ascertained that
the proportion of pauperism was "42 per cent. among the through
houses, and "47 per cent. among the back-to-back houses.

The vital statistics of these two districts, during a period of
six years (1887-1892), showed an average annual death-rate from
all causes of 15°6 per 1,000 in the through houses, and 21°1 per
1,000 in the back-to-back houses, or an excess of 35 per cent.
in the latter. FEven when the back-to-back houses abutting on
the widest streets (25 yards) were alone compared with the through
houses, the death-rate from all causes (181 per 1,000) was found
to be 16 per cent. higher than that in the through houses.
Similarly, when the rates of mortality from the infectious
diseases, from phthisis, and from pulmonary diseases other than
phthisis, were separately taken into account, an excess was found
among the back-to-back houses ranging from 26 to 57 per cent.

There is evidence, in Dr. Jones’s account, that in the distriet
containing back-to-back houses, factors may have been in opera-
tion other than the character of the dwelling. Some of the
streets, for instance, are described as being culs-de-sac—"" indeed,
we might say that not only the houses but the very streets are
back to back.”” This objection did not apply, however, to the
relatively less erowded back-to-back houses abutting on the wider
streets.

I had an opportunity of visiting Shipley in the course of the
present inquiry, and it appeared to me that the through houses
are more favourably situated than the back-to-back houses,
especially in respect of elevation, and that there is more evidence
of squalor in the immediate surroundings of the back-to-back
houses.

But the statistics of this inguiry, like those of Salford, are
open to the criticisin that differences in the age and sex constitu-
tions of the populations concerned could not be taken into account,
and thus it cannot be said with certainty that the differences found
in the rates of mortality were really due to other than merely
arithmetical considerations.

Dr. Niven, medical officer of health of Manchester, was the
first to examine, in an investigation of this question, the in-
fluence of age distribution. His annual report for 1894 contains
an account of the relative mortality during a period of four
years (1891-1894) in back-to-back houses existing in certain
selected districts, nine in number, in Manchester, and in the
total houses of all kinds in these districts; and in this account
the death-rates from all causes and from certain specified causes
for each of seven age groups, as well as for all ages, are set forth.
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The results of this investigation, while confirming generally
those of previous inquiries that mortality is greater in back-to-
back houses than in through houses, showed that this excess of
mortality is largely limited to the early and the advanced ages
of life. Indeed, in the largest of Dr. Niven's selected districts
the mortality at the adolescent and early adult ages (15-45) was

usually less in the back-to-back houses than in the districts of
which they formed part.

Another notable result of Dr. Niven's investigation was, that
it did not show ° that marked preponderance of phthisis (in
back-to-back houses) which we should expect from previous in-
vestigations.”” The mean excess of mortality from this disease
in back-to-back houses amounted to 11 per cent., but in three
of the selected districts the mortality from this disease was less

in the back-to-back houses, while in two others it was practically
identical in both classes of houses.

It needs to be pointed out, however, that in nearly all Dr.
Niven's selected districts the average annual rates of mortality
from all causes were high, ranging, with one exception, from
24°8 per 1,000 to 36°3 per 1,000. Probably, therefore, important

influences, other than the nature of the dwelling, were in
operation.

Dr. Evans, medical officer of health of Bradford, in a paper
read to the Epidemiological Society in 1396, has also compared
the wital statistics of back-to-back houses and through houses.
He brought under review three groups of houses in Bradford,
‘“ as alike 1n age, in sanitary circumstances, and in the class of
artisans who occupy them, as it is possible to obtain.”” One of
these groups comprised through houses, another back-to-back
houses in rows, and the third back-to-back houses in blocks of
four. The death-rates from all causes, during three years, 1890-
1892, of these groups of houses were 15°1, 17°7, and 183 per 1,000
respectively, or as 100: 117: 121. The mortality was thus 17 per
cent. higher in the back-to-back houses in rows, and slightly
higher still in the back-to-back houses in blocks of four than in
the through houses. On the other hand, mortality from phthisis
was greatest in the back-to-back houses in rows, and lowest in
through houses, the death-rates being, for the three groups of

houses, 1°39, 241, and 1'68 per 1,000 respectively, or as 100:
173: 121.

For further purposes of comparison, Dr. Evans divided the
wards of the eity of Bradford into two groups, one group contain-
ing more than 60 per cent., and the other less than 60 per cent. of
back-to-back houses, and it was found that the death-rate from all
canses was 20 per cent. higher in the former than in the lalter
group, while the death-rates from phthisis and diarrhea were 13
per cent. and 131 per cent. higher respectively. The statistics of
this investigation are open, however, to the same objegtion as
those of previous investigations, namely, that correction for
differences in age and sex distribution could not be made, and, in
addition, the period covered by them was short.
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In 1907, in a report to the Board upon the housing of the
Whickham Urban District,* a colliery district in the County .uf
Durham, I had the opportunity of presenting some statistics
relating to certain back-to-back houses. These statistics, which
covered a period of 10 years, showed an excess of mortality from
all causes amounting to 27 per cent. in the back-to-back houses,
and an excess of infant mortality which amounted to 50 per cent.

In this case, however, although the period covered by the statis-
tics was long, the populations concerned were small, the back-to-
back houses were of an inferior type, and it proved to be im-
possible to make any correction for differences in the age and sex
constitution of the populations of the back-to-back and through
houses. In this case, too, as was shown by the medical officer of
health of Whickham, phthisis mortality was in excess in the
through houses during the period under review.

In Table XV., in the Appendix, is a summary of the statistics
of the foregoing investigations.

TI1.—-Cuier Dirrerexces serwEiesx Turovcu asxp Back-ro-Back
Housgs.

It may be well to refer briefly to the principal points of differ-
ence between through houses and back-to-back houses. The
essential difference, of course, is that in a through house both the
front and back walls belong exclusively to the dwelling, while in
a back-to-back house, the back wall is merely a party wall belong-
ing in common to another dwelling at the rear, so that two dwel-
lings are in contiguity, back to back, with the result that the
existence of windows opening to the external air at the back of
such houses is rendered 1mpossible. Consequently, the free venti-
lation or perflation which can be obtained in a through house by
opening the windows both at the front and at the back of the house
cannot be obtained in a back-to-back house; and, further, in a
back-to-back house of more than one storey, the air of the rooms
above the ground floor is much more apt to be drawn from the
more or less vitiated air of the rooms below than in a similar
through house, since in the latter a direct current of air from
outside can be set up, independently, on each floor.

Opponents of back-to-back houses contend that this inherent
difference, in regard to ventilation, is a matter of serious moment;
that as a result the air in the rooms of a back-to-back house is
almost invariably close and “ stuffy *"; and that such a condition
cannot but be injurious to the health of the inmates. There is no
doubt that at times the sensation of stuffiness in the rooms of back-
to-buck houses i1s very marked indeed.

On the other hand, it is contended that the importance of the
essential difference between the two types of house has been much
exaggerated. It is claimed that through ventilation is feasible in
every room of a back-to-back house which contains a fireplace as

=

® Dr. L. W. Darra Mair's repomt to the Local Government Board, on the
Sanitary Circumstances of the Whickham Urban District, with special reference
to its Housing Accommodation generally, and to certain Back-to Back Houses
at Marley Hill in particular (No. 262).
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well as a window, and that this through ventilation may be

materially increased by means of special ventilating shafts, such

as are not uncommonly provided in back-to-back houses in Leeds.
The objection to the latter means of ventilation, however, is that
they often give rise to *‘ draughts,”” and that they are frequently
closed permanently by the occupants. At the best, moreover,
they do not enable that thorough perflation of the atmosphere
of rooms to be effected which is possible by opening the windows
at the front and back of a through house. i cms ]

The difficulty of obtaining satisfactory through ventilation in
back-to-back houses may be overcome, more or less effectually,
provided they are built in blocks of four instead of in continuous
rows; for, when so built, each house has, in addition to the front
wall, an independent side wall, in which windows may be pro-
vided. With such an arrangement, a very large amount of
through ventilation or perflation becomes possible, especially if
the relative position of windows, doors, and fireplaces is skilfully
devised. A good type of back-to-back house in blocks of four
exists in large numbers in Morley and other towns. In Hudders-
field and elsewhere, however, there is an unsatisfactory modifica-
tion of this type, in which only the ground floor rooms can be
provided with windows in the side wall, the upper floors being
built so as to be a continuous row. The object of this modification
is to increase the bedroom accommodation, but it destroys, to a
very large extent, the benefits aimed at by building back-to-back
houses in blocks of four.

There are other indirect disadvantages in the amenities of back-
to-back houses which are of importance. One of these, which
appeared to me in the course of my inguiry to be felt by the oceu-
nants of these houses more acutely than any other, is that
frequently back-to-back houses are devoid or almost devoid of sun-
shine. As there are windows only in the front walls of back-to-
back houses in rows, it follows that, unless these rows face almost
due east and due west, the houses on the northerly side of the
row can have but little sunshine in the summer months and pro-
bably none at all in the winter months. Moreover, those houses
which possess the advantage of sunshine are not free from objec-
tion, for in summer weather, since all the rooms alike are exposed

to the sun, they are apt to become intolerably hot. In a through

house, on the other hand, some portion of the house is in sunshine
during part of every sunny day, while in hot weather one side is
cooler than the other.

The difficulty as to closet accommodation in connection with
back-to-back houses is well known. The absence of a back-yard
made it necessary in the older back-to-back houses to place the
closets or privies and aslipits in groups, either on one side or at
the end of a row, with the result that the closet and ashpit accom-
modation belonging to a house may be very far removed from it
and, at the same time, often inadequate, while the proximity of the
groups of closets and ashpits to some of the houses is extremely
objectionable. This disadvantage has been overcome in the newer
back-to-back houses, for in consequence of modern improvements
in sanitary fittings, it is now possible to provide a water-closet
inside the house, either in a bathroom, or in an apartment,
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approached from the outside, in the basement. The latter is a
common arrangement in modern back-to-back houses in Leeds,
where also each house is provided with an ashbin out of doors.

The absence of a back-yard is a drawback in other ways. A
very common complaint to me was that its absence leads to
lack of privacy. For instance, in the older back-to-back
houses, owing to the want of the back-yard, the only avail-
able place for drying the weekly laundry in the open air is the
public street, on lines stretched across and used in common by
several neighbours.  In modern back-to-back houscs, however,
this disadvantage has also been overcome, for in these there is
usually a garden between the house and the street. In Leeds the
provision of such a garden or yard in front of back-to-back houses
has been compulsory in recent years.

Those who favour back-to-back houses contend that, even assum-
ing that they possess disadvantages, they are more than balanced,
especially in the newer houses of this type, by their advantages.
The most important advantage claimed is that the back-to-back
house is so much cheaper than the through house that the working
man living in it 18 not tempted or compelled to have a lodger as
he might be in a through house, and can spend more on food and
luxuries.  Another advantage claimed is that the back-to-back
house is warmer than the through house, and therefore entails a
smaller expenditure on coals.

It may be guestioned whether the alleged relative warmth of
back-to-back houses is a real advantage, and whether it may not
be due to the restricted means of ventilation already referred to.
There 18 no doubt, however, that the rent of back-to-back
liouses is materially less than that of similar through houses,
as will presently appear, but as much of this comparative cheap-
ness of back-to-back houses seems to depend, not only en the fact
that there are fewer external walls to build, but also on the fact
that, on a given area of land, it is possible to erect a greater
number of back-to-back houses than through houses, the advan-
tage is, perhaps, of doubtful value. The congestion of houses on
area is a very grave defect, perhaps the gravest defect of
all in the old back-to-back houses, and even in recent years it has
been found desirable in Leeds to increase the restrictions against
the crowding of back-to-back houses by requiring a greater width
of street and a greater number of intersecting streets to be pro-
vided for them than for through houses. Had such restrictions
heen general in years gone by, and had it also heen necessary to
build back-to-back houses in blocks of four with side ventilation to
the exclusion of those in continuous rows, it is questionable
whether the relative cheapness of the hack-to-back house would
have existed.

IV.—Scorr axp MeTnons oF THE PRESENT INqQUuIRy.

In the present inquiry, T was met with the same difficulty as
had been met with by Dr. Barry and Mr. Gordon Smith.
Although they expressed the opinion in their report that ** little
difficulty would be experienced by local medical officers of
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health in ascertaining the relative incidence of pulmonary
disease, phthisis, diarrhea and infectious diseases generally in
houses of the two classes,” and ¢ that further and more exact
information under this head is desirable,” 1 found that
such exact information was not available, and that no systematic
attempt had been made to obtain statistical evidence in the manner
indicated. :

It was evident, therefore, that if such statistical evidence was
to be obtained, it was only by special effort, falling, in the first
instance, on officers of the local authorities concerned, that it
could be procured. The assistance of these authorities was
accordingly invoked by the Board, and, as I have already indi-
cated, the officers of all those who were approached in the matter
readily undertook the necessary investigation. _

In settling the details of this special investigation it was neces-
sary to avoid, if possible, the shortcomings, alveady referred to, of
previous statistical evidence. Thus the chiet aims of the present
inguiry came to be, first, to obtain comparative statistics relating
to as large a population as possible living in a number of towns;
second, to select areas for this purpose in which not only was it
clear that the conditions affecting the inhabitants of both classes
of houses were comparable, but also as to which it could be
affirmed, with some certainty, that no exceptional influences pre-
judicial to health were in operation; and, third, to obtain data
which could be corrected for differences in age and sex constitu-
tion. At the same time it appeared to be desirable to obtain
statistics for a longer period than that covered by most of
the previous investigations, and it was therefore decided to deal
with a decennium, the period chosen being the years 1895-1907.

These conditions made it necessary to choose from among areas
containing, either intermingled or adjacent to one another,
comparable back-to-back and through houses, only those areas
which could be regarded as healthy. Thus, only a good type
of house, whether through or back-to-back, could be brought
under review, and ‘‘slums,”” unhealthy, dilapidated, or con-
gested areas were altogether excluded. At the same time it
was necessary to select houses which were more than ten years old,
and furthermore those only which had been in fairly constant
occupation during the decennium dealt with.

As the inquiry progressed, the importance became more evident
of obtaining comparative data, not only for back-to-back houses
built in rows, and therefore devoid of any window ventilation
other than from the front wall, but also for those so con-
structed, whether in blocks of four or otherwise, as to be pro-
vided with substantial means of ventilation from the side as well
as from the front of the house. Consequently areas had to bhe
sought containing the latter type of back-to-back house as well
as through houses.

In order to obtain data as tothe influence of age and sex distri-
bution on the statistical evidence, it was clear that not only a mere
numerical census of the populations of the selected areas would
be required, hut also details as to the age and sex of every inhabi-
tant. Such information, though not sufficient in the absence of
corresponding details at the beginning of the decennium, to enable
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a statistically complete correction to be made for the influence of
age and sex, was obviously essential to disclose the existence of
any marked divergence in respect of sex and age between the in-
habitants of the selected through houses and those of the selected
back-to-back houses, and to enable such divergence, to some extent
at least, to be taken into account. It was arranged, also, that, in
the course of this detailed census, particulars as to rent should be
obtained.

In addition, it was also necessary, in order to ascertain the
deaths which had occurred among the populations of the selected
areas, that the death registers for ten years should be carefully
searched, and details as to sex, age, and cause of death extracted.

It became apparent, therefore, that if the work of carrying oul
these mvestigations was not to involve the officers of the local
authorities undertaking them in an excessive expenditure of
time, it would be practicable to select small areas only in any
given town, even where the required conditions could be found. It
was thus all the more necessary to select areas in as many towns
as possible, with a view not only to obtain comparative data from
a variety of places, but also to secure a sufficiently large popula-
tion in the aggregate as their basis.

It may be urged that although this method supplies a number
of small instances of comparison between through and back-to-
back houses, the data in each instance must be too small to be of
value, and that the data so obtained as to back-to-back houses in
one town, though comparable with the data as to through houses
in the same town, cannot be comparable with those as to
through houses in another town, and vice versd. This objection
is valid so far as the comparison of areas individually is con-
cerned, but 1t 1s clear that if in each of several towns the data
as to the selected back-to-back houses are comparable with data
as to the selecled through houses, it must follow that the aggre-
gate of the data are also strictly comparable.

I spent much time in company with medical officers of health
and other officials of districts in the West Riding in attempts to
discover areas complying with the conditions laid down above.
In some towns, of which the most notable was Sheffield, it proved
to be impossible to find such an area, while in others it was only
with great difficulty and after many studies of maps and visits of
inspection that success was attained. The prinecipal difficulty
arose in connection with the comparability of the houses them-
selves. Frequently through houses, though adjacent to or among
hack-to-back houses, were altogether of a superior class, or were
of much more recent construction; sometimes, too, where other-
wise comparable houses could be found, they had been in occupa-
tion for less than ten years; and so forth. It was inevitable, of
course, that neither the newest back-to-back houses with the most
modern improvements, nor the newest through houses, could be
brought under review.

FEventually areas were chosen in thirteen different towns, and
I satisfied myself in each case that the sanitary circumstances of
these areas were reasonably good, that they were not subject to
unduly unhealthy conditions, and that although, as will presently
appear, the average rent of the through houses was greater than
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the average rent of the back-to-back houses, the two types of
houses were inhabited by working people of similar class and
engaged in similar work.

V.—Hovses, RExts, Porurariox aAxp MORTALITY IN THE
SELECTED AREAS,

In Table I. in the Appendix are set forth the number of houses
in each of the aveas which were selected for comparison, the
average number of persons per house in each area, and the
average weekly rent in each area. The total number of houses
in all the areas was 3,996, of which 3,865 were occupied at the
time the special census was taken, and 131 or rather more than
3 per cent. were unoccupied. Of the occupied houses 1,567
were through houses, and 2,298 back-to-back houses, and of the
latter 515 were houses which possessed substantial means of
ventilation from the side as well as from the front of the house
(*“ blocks of four’’), while the remainder, 1,783, were back-to-
back houses in rows which possessed means of window ventila-
tion from the front wall only. The proportion of unoeccupied
through and back-to-back houses was about the same, rather
more than 3 per cent., but the proportion of unoccupied back-
to-back houses in rows was somewhat higher —namely, 4 per
cent.

The average number of persons per house ranged from 34 {o
4'9 in the case of through houses, and from 33 to 4'1 in the case
of back-to-back houses, the average in all the areas being 4'3 and
3'8 respectively. In the ease of back-to-back houses with side
ventilation the average number per house was a little larger (4°0)
than in the other type of back-to-back house.

These figures indicate that the through houses were, on the
whole, somewhat more commodious than the back-to-back
houses, especially than those built in rows, and this inference
is confirmed by comparison of the weekly rents. Notwithstand-
ing the careful exclusion of through houses which were not
comparable with the back-to-back houses, the average weekly
rent of the through houses was materially higher than that of
the back-to-back houses in each of the areas. The average rent
in all the areas combined was 5s. Gd. in the case of through
houses and 4s. Gd. in the case of back-fo-back houses. The
average rent of the latter having side ventilation was a little
higher and that of back-to-back houses built in rows was a little
lower than 4s. 6d.

Another analysis of the details as to weekly rents shows that
while the bulk (89 per cent.) of the back-to-back houses were
rented at sums ranging from 3s. Gd. to Hs. 6d. per week, the bulk
(88 per cent.) of the through houses were rented at 4s. 6d. and
upwards.

The populations of the different areas are shown in Table II.
in the Appendix. In this table are set forth in detail the
number of inhabitants of each area, classified according to sex
and age in eleven age groups, and according to their residence
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in through or back-to-back houses. The total population of the

through houses was 6,784, and that of the back-to-back houses
8,797.

It will be observed from this table that the distribution of the
various age groups in the aggregate populations of the two classes
of house differs materially. Broadly, these differences consist of
a relative excess in the back-to-back houses of the two age
groups, under 5 years, and from 25 to 35 years, and in the
throngh houses of a marked relative excess of the age groups
from 10 to 25 years, and a less marked excess of the age groups
from 45 years and upwards.

The deaths registered as having occurred during the fen years
(1898-1907) in the areas were ascerlained, as already stated,
from the official returns of the registrars of deaths to the medlml
officers of health of the districts concerned. The necessary
searches in these returns were very thoroughly made by the
officers of the local authorities, and in several cases the returns
were examined more than once in order to ensure that deaths
had not been overlooked. The diffienlty arising from deaths
in public institulions was successfully overcome in most areas,
the only important exception in this respect being Morley, in
which case I was informed that the tracing of these exiraneous
deaths of inhabitants of both the through and back-to-back
houses was impossible,

In Table III. in the Appendix are set forth in detail the
number of deaths thus ascertained to have oeccurred in each of
the areas classified according to sex and age in eleven age
groups.  This table shows that the total number of deaths
recorded in all the areas during the decennium was 2,385,

The average annual erude death-rate of all the areas was there-
fore 15°3 per 1,000.

In the larger individual areas the crude death-rates per 1.000
in back-to-back and through houses together were : —Leeds, 18°3 ¢
Morley, 11'8; Batley, 15'8; Bradford, 16°1: Huddersfield, 157
Halifax, 15'3; Keighley, 153: and in the remaininge smaller
areas, collectively, 124 per 1,000. These fizures indicate that
the areas selected were not unhealthy areas.

VI.—Comrarisox oF MorTariry 18 Turovcir axn Back-Tto-Back
HousEes.

(a) Crude Death Rates.

Table ITI. shows that, during the decennium examined, 942
deaths were registered as having occurred among residents of the
through houses of the areas as a whole, and that 1,443 deaths were
reglstprpd as having occurred among residents of the back-to-back
houses of these areas. Based on the population found to be
occupying the houses in these areas the mean annual erude death-
rate from all causes in the through houses as a whole was 13:9

per 1,000, and that in the back-to-back houses as a whole 164
per 1,000,
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In the larger areas individually and smaller areas collectively
these crude death-rates were as follows: —

Lable A.—Mean annual crude death-rate from all eanses per 1,000,

]
; Through | Back-to-back

Area in hOIIBEIE- houges.
Leeds 16-03 2047
Morley 11-2% 1207
Batle o 11-74 1771
Bradford ... i 16-33 1608
Huddersfield por o o e 15:14 16-51

Hﬁf“ LER Y PR ama mnw Enw 15'?? 14.31'
JERIORI. " Ll iei s | ke s 14'52 1624
Other areas ... Ei ! 10-21 1472
All areas ... 13-89 16-40

(b) Death-rates corrected for differences in age and sex
constitution,

The foregoing rates of mortality are erude rates and cannot
properly be used for purposes of accurate comparison,

As mentioned previously, in order to make a mathematically
ecomplete correction of these erude rates, information would be
required as to the age and sex constitution of the populations con-
cerned at the commencement as well as at the end of the
decennium for which the death-rates have been caleulated. This
information it was clearly impossible to obtain, and the question
arises how far the information which has been obtained on
these points at the end of the decennium is to be relied upon for
making the necessary correction.

It is clear that the age and sex constitution as ascertained at the
end of the decennium may not and probably does not represent
the mean age and sex constitution throughout the decennium.
Nevertheless it 1s not a very wide assumption that the variations
in respect of age and sex which were found to exist in the different
populations at the end of the decennium reflect with sufficient
approach to aceuracy the variations which existed thronghout that
period,

It is permissible, therefore, for the purpese in view to use the
figures set forth in Table II. for ealculating, in the usual way,
factors of correction for the differences in the age and sex constitu-
tion. This has accordingly been dome, the standard death-rate
being calculated for each sex at the various age groups from the
mean annual death-rates from all causes in England and Wales
during the decennium 1891-1900), as given in the last decennial
supplement of the Registrar-General. The factors thus obtained
are set forth in Tables XTII. and XIV. in the Appendix,

The death-rate from all causes, when corrected in this way for
the differences in age and sex constitution, of the population living

® Exclosive of the deaths of two persons who had resided in back to back
houses in the area relected, for a few weeks only. If these two deaths are
included the crude death-rate becomes 15:10. One of these deaths was due to
enteric fever, the other to phthisis.
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VII.—Comparisox or MontariTy v Vanrtovs Tyres oF Back-
To-Back HousEes.

I have already referred to the necessity of obtaining data for
comparing, with through houses, two types in particular of back-
to-back houses—namely, those with, and those without, means of
window ventilation other than that provided from the front wall
of the house. In Leeds it was contended that even back-to-back
houses in rows, as built under modern conditions, are not un-
healthy, but in other towns it was argued that, although such
houses might he unhealthy, it could not reasonably be maintained
that back-to-back houses built in blocks of four materially differed
from through ventilated houses. The fact that in the latter type
of back-to-back house currents of air can pass from the side to
the front of the house, was claimed not only as a point in their
favour, but as a substantial reason for regarding such houses, qud
ventilation, as much more akin to through houses than to the
ordinary type of back-to-back house. Steps were, therefore, taken
where possible to select areas which contained back-to-back houses
built in blocks of four, and this proved to be feasible in six towns
—namely, Morley, Batley, Bradford, Huddersfield, Halifax, and
Keighley. The population inhabiting these side ventilated back-
to-back houses was 2,045, while the deaths which occurred in them
during the decennium dealt with numbered 278,

The influence of these side ventilated back-to-back houses on the
rates of mortality may be ascertained in two ways—either by ex-
eluding both their population and deaths from the ealculations,
thus making the comparison one between through houses and
back-to-back houses built in rows only; or, by instituting a direct
comparison among the three classes of houses confined to the areas
which contained the back-to-back houses built in blocks of four.

Factors for correcting the crude death-rates obtained by the
former method have been calculated, and the following figures
show the corrected death-rates in each area and comparative
mortality. The factors are shown in the Appendix, Tables XII.
and XT1IT.

Table C— Mean annual death-rates from all causes, correeted for

differences in sex and age constitution, in through houses and back-
to-back houses built in rows.

Corrected death-rate from | Comparative mortality
all canses. figures.
Areas in | Back.l':tud-pmk, Bnnk-]tnéhack,
|  excluding excludin
Through. those baviog Through. those hmigug
| side ventilation. side ventilation.
|
Leeds 20-12 23-45 1,000 1,166
Morley 13 80 1381 1,000 1,001
Batley 13:05 2150 1,000 1,648
Bradford ... 17-81 20-32 1,000 1,141
Huddersfield 1620 19-20 1,000 1,185
Halifax ... 1749 18-29 1,000 1,046
Other areas. .. g 11:74 1578 1,000 1,344
Allareas ... | 1615 | 1947 1,000 1,206
16112
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Comparing the general results of Tables B and C it will be
seen that the comparative mortality figure of back-to-back houses,
excluding those having means of side ventilation, is 1,206, in
all the areas combined, while in all back-to-back houses it is
1,152, a difference of upwards of 5 per cent. The average
death-rate from all causes among the population of back-to-back
houses built in blocks of four must, therefore, have been appreci-
ably less than that among the population of back-to-back houses
built in rows.

Further indication of this difference is furnished by a direct
comparison of the areas containing back-to-back houses in blocks
of four. The populations of these areas are shown in detail in
Table IV. in the Appendix, and the deaths recorded as having
occurred among them in Table V. in the Appendix. These data
are so small in each area, individually, that they must be used
collectively.

The population living in the through houses in these areas
numbered 3,126, while that living in ‘thﬁ back-to-back houses,
built so as to mlmlt of side ventilation, numbered 2,045, and
that living in the back-to-back houses not allowing of ‘such side
ventilation, numbered 3,099. The deaths recorded during the
decennium 1898-1907 as having occurred among these houses
numbered 429, 278, and 493, respectively. The crude death-
rates per 1,000 were, therefore, 1372 for the through houses,
13°69 for the back-to-back houses in blocks of four, and 1591
for the back-to-back houses in rows, while for all back-to-back
houses in these areas it was 1499, When these death-rates are
corrected for differences of sex and age constitution, they become
as follows: —

Table 1) —Corrected death-rates of populations living in areas con-
taining baclk-to-bacl houses with side ventilation.

Corrected Comparative
—_— death-rate from mortality
all canses, figures.
Through houses 1551 1,000
Back-to-back houses with mda TEI:I[-]IEtIDﬂ 1569 1,012
Back-to-back houses without side vent-llatu:-n 17-94 1,157
Both types of back-to-back house ... 17-06 1,100

Judging by the limited statistical data available, it appears,
therefore, that the corrected death-rate from all causes in back-to-
back houses built so as to admit of ventilation from the side as
well as from the front of the house, approximated closely to the
corrected death-rate in through houses, while there was a marked
axcess of mortality in the back-to-back houses built in rows.

VIII.—Cavses oF DEATH.

In the preceding pages, the comparison which has been made
hetween mortality in through and in back-to-back houses has
related to mortality from all causes together. Having demon-
strated that the rate of mortality from all eauses in back-to-back
houses shows a definite excess, 1t is now necessary to ascertain, if
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possible, whether this excess is attributable to any and, if so, what
particular causes of death, and also whether these causes are such
as may reasonably be regarded as likely to have been influenced
by the character of the dwelling. :

For this purpose, 1 have tabulated all the deaths, registered
as having occurred among residents of the areas, according to
cause, as well as according to age and sex, separate tabulating
sheets being used for each area. :

From these tabulating sheets Tables VI. to XII. in the
Appendix have been prepared. In Tables VI. and VII. are set
forth the number of deaths from several causes, as well as from
all causes, which oceurred among residents of the through houses
and back-to-back houses, respectively, of the areas collectively,
classified according to sex and age in 11 age groups. 3

In Tables VIII., IX., and X. are similarly recorded the prin-
eipal causes of death in the areas containing back-to-back houses
with means of side ventilation.

Lastly, in Table XII. are set forth the crude death-rates per
1,000, from the principal causes or groups of causes, as caleulated
from the figures in the foregoing tables, and from the population
figures in Tables II. and 1V.

(a.) Causes of Death in all the Areas collectively.

Table XII. (a), relating to all the areas, shows that the predomi-
nant causes of death which accounted for the excess erude death-
rate in back-to-back houses were: —

(1) the group of eommon infectious diseases;

(2) diarrheea;

(3) pneumonia, bronchitis, and other pulmonary diseases
(excluding phthisis); and

(4) Certain infantile causes of death, which may for conveni-
ence be grouped together under the heading *° develop-
mental.”” These comprise premature birth, congeni-
tal defects, atrophy, debility, marasmus, convulsions,
and teething.

To a smaller extent, and only in back-to-back houses without
side ventilation, mortality from phthisis also contributed to the
BXCEe8S.

The crude death-rate in back-to-back houses was in greatest
excess in the group of developmental causes of death, in respect
of which it amounted to as much as from 85 to 105 per cent. In
the case of pulmonary diseases, the erude death-rate in back-to-
back houses was from 39 to 46 per cent. in excess, while for the
group of infectious diseases and diarrhea, the excess ranged from
34 to 50 per cent. The crude deasg-rate from phthisis, though
identical in through houses and the aggregate of all back-to-hack
houses, was 11 per cent. higher in back-to-back houses in rows.

The death-rates relating to separate causes of death in Table
XII. are, however, uncorrected for differences in the age and sex
constitution of the populations concerned, and, therefore, cannot
be accurately compared. In order to make allowance for these
disturbing differences, I have calculated factors of correction for
the several populations for mortality from phthisis, for that from
pneumonia, bronchitis, and other pulmonary diseases, and for thai

16112 B2
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from the group of infectious diseases, on the basis of the death-

rates from these diseases in England and Wales during the decen-

nium 1891-1900, as given in the last decennial supplement of the

Registrar-General. The factors are set forth in Table XIII.

(Appendix). _

The result of correction, for differences in sex and age constitu-
tion, of the rates of mortality from these diseases is shown in
the following table. The figures in brackets indicate the relative
mortality, that in through houses being taken, in each case,

as 100:—

Table E.—Showing for all the areas, the mean annual corrected
death-rate per 1,000 at all ages, and the relative mortality,
in through and back-to-back houses from (a) pulmonary diseases,
(b) infections diseases, and (c) phthisis.

Back-to-back
Through | Back to-back | houses, excluding
houses, houses. those having
side ventilation.

(a) Pulmonary diseases (exclud- | 3-16 (100) | 4-26 (135) 4-44 (141)
ing phthisis).

(b) Infections diseases s | 173D (II}D; 149 (1107 160 (119;

(c¢) Phthisis ... e | 115 (100 1-156 (100} 129 (112

e T —— T T

T Emam

While, therefore, excess mortality in back-to-back houses is
slightly increased by correction for age and sex in the case of
phthisis, and slightly reduced in the ease of pulmonary diseases,
it 18 reduced very materially in the case of the group of infectious
diseases, the excess now being 10 to 19 per cent., instead of 35
to 50 per cent.

The disturbing effect of differences in sex and age distribution
on mortality from diarrhea, and the group of developmental
causes of death, may be excluded by contrasting the death-rates
from these causes at the age period under five years, which is
almost solely concerned in these causes of death. These death-
rates are as follows, the figures in brackets indicating the rela-
tive mortality, that in the through houses being 100 in each
case: —

Tabl: F.—Showing for all the areas, the mean annual death-rates,
1,000 living under five years of age, in through and back-to-bach
houses, from (a) diarrh@a, and (b) developmental causes of death.

Back-to-back
s Through | Back-to-back | houses, excluding
hounses, honses, those havi

side ventilation.

(a) Diarrhcea ... das opaec]  BEAEOAL 85 (105) 80 (99)
(b) D-a&.reln mental causes of | 16-4 (100) | 22-6 (138) 24-2 (148)
eath.

These ﬁ_gurﬂa indicate that there was but little difference
between through and back-to-back houses in regard to mortality
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(c.) Causes of death in the areas containing Back-to-back
Houses with Side Ventilation.

The rates of mortality from various causes in the areas con-
taining back-to-back houses built so as to admit of side ventila-
tion may also be compared. It must be borne in mind, however,
that the data are small, and that the liability to error is large
N consequence.

The crude death-rates from different causes in these areas are
set forth in Table XII. (b) in the Appendix, from which it will
be observed that although the mortality from all causes was about
the same in through houses and in back-to-back houses with side
ventilation, nevertheless, the crude death-rates from diarrhea,
from pulmoenary diseases, and from the group of developmental
causes of death were in considerable excess in the latter and in
still greater excess in back-to-back houses without side ventila-
tion. On the other hand, the erude death-rates from phthisis
and from the group of infectious diseases, though highest in back-
to-back houses without side ventilation, were lowest in back-to-
back houses with side ventilation.

It has already been explained that the death-rates from dif-
ferent causes in Table XII. are uncorrected for differences in
the sex and age constitution of the populations econcerned. The
following figures show the death-rates from the causes, now in
question, corrected for these differences, in the manner deseribed
when discussing the causes of death in all the areas. The factors
are shown in Table XTIT. in the Appendix.

Table J.— Showing for arveas, containing back-to-back howses with
side ventilation, the mean annnal corrvected death-rates, and
the rvelative mortality from cevtain causes of death.

Back to-back | Back-to-back
sk Through | having side | ;3s, | o back
. Tl - "
tilation houses.
(blocks of | Yo
four only). (rows only).
1. Ai all ages. !.
(2) Pulmonary diseases |2:62 (100)  3:66 (140) | 4:08 (156) | 302 (150)
(excluding phthisis).
(b) Phthisis . | 1406 (100) | 074 (70 1-23 (116) | 108 (97)
(¢) Infectious diseases... [ 129 (100) | 100 (78) | 113 (88) | 108 (84)
2. Under b years of age. _ I
(d) Diavrhoea ... ... | T23(100) ‘.lﬂ*ElEEHﬁ} | 927 (128) | 978 (135)
{e) De:ilrapm?lntal canses 1574 (100) I 16-40 (104) ' 26-49 (168) |22-61 (144)
eath. [ {

]

The ﬁp:l_u-[-s in this table are in accord with those in Tables E

and F, for all the areas, in demonstrating that two groups of
disease, namely, (1) pulmonary diseases, other than phthisis, and
(2) the group of developmental causes of death were responsible,
in outstanding fashion, for the excess mortality in back-to-back
houses.

On the other hand, the figures in Table J indicate a much
higher mortality from diarrhea and a much lower mortality from
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the “infections diseases in back-to-back houses than the corre-
sponding figures in Tables E and F. In these respects the figures
of the tables differ counsiderably, but when it is borne in mind
that in regard to mortality from these two groups of disease,
more must depend on opportunities for infection, that is to say,
on accidental circumstances, than on the precise nature of the
environment, it is nof surprising that there should be such
discrepancies in two given sets of figures, more particularly
when the data are not very large.

In the case of phthisis mortality, the figures in the tables agree
in showing a material excess in back-to-back houses without side
ventilation, but Table J shows a much more favourable record
as to mortality from this disease in the back-to-back houses with
side ventilation than in through houses.

(d). Deductions from statistics as to causes of death.

In regard to mortality from phthisis, the foregoing statis-
tics confirm the results obtained by Dr. Niven in his Man-
chester investigation, referred to on page 7. His results
showed that there was ““not that marked preponderance of
phthisis (in back-to-back houses) which we should expect from
previous investigations.”  The mean excess mortality from
pbthisis in back-to-back houses amounted to 11 per cent. in
Dr. Niven's investigalion, as compared with 12 per cent. (in
hack-to-back houses in rows) in the present investigation.

It remains to be considered whether the mortality from
poeumonia, bronchitis, and other pulmonary diseases, and from
the group of developmental causes of death, as to the excess
of which in back-to-back houses the figures admit of no doubt,
may be regarded as reflecting the influence of back-to-back
houses as such.

Most observers who have inquired into this question have
found an excess mortality from pulmonary diseases in back-to-
back houses, and it has been assumed by them that such excess
18 related to the absence of the free ventilation in these houses
that can be obtained in through houses. If this assumption be
considered to be sound, as probably it may be, the fact that the
same excess has been found in the present inquiry is significant,
since so much care was taken to select back-to-back houses of a
cood type only. It may be added that, in this inquiry, the excess
of mortality from diseases of the lung in back-to-back houses
involved pneumonia and bronchitis to about an equal extent.

The excess mortality from the developmental causes of death
in back-to-back houses, which is so prominent a result of the
analysis of the statistics obtained in the present inquiry, has
not been established, so far as I know, in any previous inquiry
of this kind. Dr. Niven showed, however, in his inquiry that
there was a marked excess of mortality from all causes at early
ages in back-to-back houses; and in my report on the Whickham
urban distriet, I demonstrated that there had been a large excess
of infantile mortality per 1,000 births in the back-to-hack houses.

The causes of death grouped together under the term
““ developmental > are of considerable importance.  They
account for no less than about one-third of the total deaths
under 5 years of age, but their exact significance is somewhat
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difficult to estimate. They include causes of death, such as
premature birth and congenital defects, which are directly
related to purely pre-natal influences, as well as causes relating
to influences affecting adversely the child post-natally, and in
the latter category there are included, no doubt, deaths which,
with more accurate certification, might have been assigned to
more definite canses. Nevertheless, these latter causes of death
—atrophy, debility, marasmus, convulsions, teething —are asso-
ciated, on the whole, more closely than any other group of
causes, with the effects of impaired nutrition, imperfect growth,
and abnormal development of the young child. The conditions
which produce such effects are many and complex, but it can
scarcely be doubted that in the earliest period of life, the nature
of the home, especially perhaps its facilities for obtaining fresh
alr and sunlight, must exert a powerful influence.

If the death-rates from this group of causes of death be

analysed, it will be found that, in the aggregate of the areas,
the excess mortality in back-to-back houses from premature birth
and congenital defects was comparatively small (5 to 14 per
cent.), while that from the remaining causes was very large
(64 to 7D per cent.). Indeed, in Leeds, and in the areas con-
taining back-to-back houses with side wventilation, mortality
asceribed to premature birth was in excess in the through houses.
The figures are as follows : —
Table K.— Showing death-rates from certain infantile causes of death,
per 1,000 living under 5 years of age, in through and bael-to-
back howses, in (1) all the areas, (2) the areas containing back-
to-haeck howses with side ventilation, and (3) the area in Leeds,
Figures in brackets represent the relative mortality, that in through
houses being 100 in each case.

%{:EE:EEE ; ,!I;f.i:pph].r,d Gunvu!;iun:s
i Gﬂhgﬂﬂitﬂl s ]tIT i " a]'l .
“marasmus.” | dentition,

defects.
1. All areas.
Through houses i 77 (100) 45 (100) 4-2 (100)
Back-to-back houses ... ... | 81 (106) 76 (169) 69 (164)
Back-to-back houses, excluding those | 88 (114) 79 (176) 75 (179)

baving side ventilation.

2. Adreas conbaining back-to-back
houses in blocks of four.
Through houses ... .. ..| T7(100) | 43
Back-to-back houses with side ven- | 53 (69) G:3 (147) 48 (126
9

tilation.
Back-tu-back houses withont side | 12:9 (168) 79 (184) 56 (147)

ventilation.

3. Arew in Leeds,

Through houses ... ... ... | 1041 (100) 5-3?:}1:1) 5+3{1uu}
Back-to-back houses ... ... .. | 46 (46) | 96(166) | 103 (194
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A not unreasonible inference from this table would be that
while back-to-back houses may have a deleterious influence, pre-
natally, on infant life, they exert a much more powerful
injurious influence on the nutrition and development of the
young child after birth.

It may be added that of other causes of death at this age
period (under 5 years), two groups of disease only showed an
excess of mortality in back-to-back houses (apart from the small
excess from diarrhea shown in Table F), namely, the infectious
diseases and pulmonary diseases. In the case of the infectious
diseases, the excess of mortality, under 5 years of age, in back-to-
back houses amounted to 28 per cent. in all the selected areas, and
in the ease of pulmonary diseases, to 62 per cent. In Leeds
alone, the excess mortality, under 5 years of age, from these two
aroups of diseases in back-to-back houses was 27 and 54 per cent.
respectively.

IX. —AGESs aT DEATH.

Having considered the rates of mortality at all ages, and
ascertained the causes of death which chiefly accounted for the
excess of mortality in back-to-back houses, a comparison may be
made briefly of the rates of mortality at different ages in the
two types of house.

The ages at which death occurred from all causes and from
certain specified causes are shown in the Appendix in Tables
VI. to X., classified in 11 age groups. In order to avoid, to
some extent, errors due to the smallness of the data at some of
the age groups, the death-rates in the following table have been
calculated for six instead of 11 age groups as shown in these
detailed tables.

Lable I.—Showing for all the areas, the approrimate death-rates
from all causes per 1,000 living al siz groups of ages in (a)
through houses, (b) back-to-back houses, and (¢) back-to-back
howses, exeluding these having side ventilation.

Under 65 and | All
Age groups. 5, 5-15 | 15-25 | 25-45 | 45-65 upwards.ages.®

18-3 916 | 162
19-1 | 107-1 | 186
2000 | 1183 | 195

=9 &
E&=
(=T - ]
i 03
O e =
o w o
= T ]
> o
= in =]

{b) Back-to-back houses ...

(¢) Back - to - back bouses,
excluding those hav-
ing side ventilation.

{ﬂ§ Through houses

This table shows that there was a higher rate of mortality from
all causes in back-to-back houses than in through houses at every
age group, with but one exception, and also that, with the same
exception, the rate of mortality was still higher in the back-to-
back houses built in rows. It may be noted that in the ecase
of the exceptional age group, 15 to 25, the data are very small,
the deaths numbering but six or seven per annum.

The age groups might be combined into even wider age groups
for purposes of approximate comparison, and if this is done, it will

# Corrected for age and sex distribution.
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be found that in the three types of house, viz., all through
houses, all back-to-back houses, and all back-to-back houses
rows, the relative death-rates of persons living at ages under 15
were as 100: 151: 156, respectively; at ages 15-45, as 100: 102:
106; at ages 45-65, as 100: 104: 109; and at ages 65 and
upwards, as 100: 117: 129.

It would appear, therefore, from these figures that the effect of
back-to-back houses is manifested chiefly at the two extremes of
ages, and most of all in infaney and childhood.

It is of interest to compare these results with those obtained
by Dr. Niven in the Manchester investigation already referred
to. The following table in Dr. Niven’s annual report for 1894 is,
therefore, reproduced : —

Table M.—Showing, for selected districts in Manchester, the mean
annual death-rates from all causes during 1891-1894 per 1,000
living at various groups of ages, in (a) all houses in the areas, and
in (b) the back-to-back houses only in the areas.

Under 65 and | All

—_— 1 year.* 1-5% | 5=15 | 15-25 | 2645 | 45-6b upwards.| ages.

(a) All houses ... | 2791 | 557| 59| 62 | 159 | 458 | 1391 | 308
(b) Back -to - back | 2999 | 638| 72 | 73 | 159 | 497 | 1724 | 870

houses,

— e ——

These rates differ from those obtained in the present inquiry
in that all of them are much higher, and that the only age
group which does not show an excess of mortality in back-to-
back houses is 25 to 45 and not 15 to 25.

On the other hand, there 1s much similarity in regard to the
approximate relative excess of mortality in back-to-back houses
at the various age groups in the two inquiries. Thus, by com-
bining the age groups into the four larger age groups used above,
it will be found that, in Dr. Niven’s inquiry, the excess mortality
in back-to-back houses at the age groups under 15, 15 to 45, 45 to
65, and 65 and upwards, amounted to 35 per cent., 10 per cent.,
9 per cent., and 24 per cent., respectively. In the present
inquiry, as shown above, the corresponding excess per cent. in
back-to-back houses in rows was 56, 6, 9, and 29, respectively.

Although, therefore, it is obvious that the houses brought under
review by Dr. Niven and in the present investigation differed
widely in healthiness, both inquiries agree closely in showing
that the excess of mortality in back-to-back houses affects pre-
dominantly the early ages of life under 15 and the late ages
over 65, and that it affects the intervening ages to, compara-
tively, a minor extent.

As regards the causes of death which chiefly contributed to
the excess of mortality in back-to-back houses at the two extremes
of life, it has been demonstrated already (p. 25) that at the
early ages of life pulmonary diseases, other than phthisis, and
the group of developmental diseases were mainly responsible for
this excess, aided somewhat by the infectious diseases. At

@ The death-rates for the age period 0-5 were (a) 1067 and (b) 119°0.
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the late ages, analysis of the tables will show that mortality
from pulmonary diseases, other than phthisis, again constituted
the outstanding cause of the excess of mortality in back-to-back
hiouses.

X.—SumMmary axp CONCLUSIONS.

The principal points of the foregoing report may be sum-
marised as follows: —

1. The comparison which has been made between through
houses and back-to-back houses has been carried out so as to
bring under review good types only of back-to-back houses,
situated in healthy areas.

2. The through houses and back-to-back houses thus upr@pamdh
were situated in 13 industrial towns in the West Riding of
Yorkshire.

3. Lvery care was taken to select strictly comparable through
and back-to-back houses, occupied by the same class of people,
with similar occupations and wages. Nevertheless, the rent of
the through houses was, on the average, appreciably higher than
that of the back-to-back houses—the average rent of the former
being 5s. Gd., and of the latter, 4s. 6d. per week.

4. The vital statistics which have been obtained regarding
these areas, cover a period of 10 years (1898-1907); and, on the
basis of a special detailed eensus of each area, corrections have
been made, throughout, for differences in the age and sex con-
stitutions of the populations concerned.

5. The corrected average annual death-rate from all causes
was greater in the back-to-back houses than in the through
houses, to the extent of 15 per cent.

6. The excess of mortality in back-to-back houses built in con-
tinuous rows was greater still, amounting on the average to a
little more than 20 per cent.

7. The corrected average annual death-rates from all causes in
throngh houses and in back-to-back houses possessed of means of
side ventilation (blocks of four), were about equal.

3. The outstanding causes of death which produced the excess
of mortality in back-to-back houses were
(@.) pneumonia, bronchitis and other pulmonary diseases
(exclusive of phthisis), and
() diseases of defective development and of malnutrition in
yvoung children.
The corrected excess of mortality from each of these two groups
of diseases, in back-to-back houses, approached 40 per cent.

9. There was also some excess of mortality (10 per cent.) in
back-to-back houses from infectious diseases, and a small excess
(5 per eent.) from diarrhea.

10. Mortality from phthisis showed an excess, amounting to
12 per cent., in back-to-back houses built in rows, but not in
back-to-back houses built so as to admit of side wventilation
(blocks of four).
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TapLe VIII.—Deaths of Residents in the areas which contained back-to-hacl: houses with side ventilation, from all causes and

from certain specified causes, during the decennium 1898-1907, classified by Age and Sex in 11 Age Groups.

Deaths in the TaroveH Housgs in theze areas,
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TanLe X.—Death of residents in the areas which contained back-to-back houses with side ventilation, from all causes and
from certain specified causes, during the decennium 1898-1907, classified by Age and Sex in 11 Age Groups.

Deaths in the Back-Tro-Back Houses wiTHOUT SIDE VENTILATION in these areas,

42

= e et
3| # | I1mmweva 228 sveanmmees o—eeglg |
é [ | 50 L PR R e Y o e B R 0 T R i Lo R
= 5
w
it~ - SR I 0 T T T 1 et o R T R I Ll Dl -
ol L R R B e i e B B R T
é —_— i = =
= Yt 2 il 5 ™Y e o B 0Bl R o = =
B TTEE] == e = wwemme ||~ 5]g
g .
':;_' Jrlll'll-—imﬂvﬂlm'ﬂ.‘lﬂmmlll Ilr-—iﬂlﬁ
| 5
f - N N R B 0 T O O o T I T Y 8 1 i
t =
}ET |I|||...|'|--|m mll.-m—q-:ulll Ilihﬂtﬂ:
= T T B T B I e B T3 T O [ e -
& "1
g |ttt iitn== s 1= =
B | AR e =] =) =g
e :
-~ O I T T T T T T O I A e -
e b ECEEET PRV T e e
s o
e B T TR T TR O O Tl O e
o i KRR LRSS e g e
= ®
= T T o R B T R o 1
o loE L T A S iR S e <
= o 1T L= e SRR
o o I I I I (e e e T I I I B 3
ok R W T Rl W B ] e 5 LR T [ 1 T =
pi =
SR ..,::::..§ HEE
--------- - " ® H-- - - -
--------- ég,{.g“uﬁglhg a @ omow om £
r::::::.géig:,g:fng::g :
§8355 3 THE o =
| .,.ﬁ...GEEE‘ﬂ'.HgtEEE’.ﬁuH - ; 3
‘“':"‘,q:::a'ﬂa'giﬁ_ﬂﬁ_“ﬂﬁ """ "
w8 & 8§ EITEZAES : &
?dﬂ s M = _Hﬂa-ﬂ §
H;%Hﬁﬂ= = éu:g'?'ﬂuazﬁ_ - ﬂ ; ﬂn
3402858 § BoRlesesils Swca8lE | 2
TEEbEEe | EELsbiiiineanitiy il | o
SBcd 3 SOEEgsfizRoShEfgzed | = | 2
Eagaaﬁn £ ECEESSARARLSE ggﬂbﬂ = 1B

i, S

A
e

i i Tl B e i deth | Ry - W

By Wi e oy iy



TapLe XI.—Deaths of residents, in the area in Leeds, in Through and Back-to-Back Houses, from all Causes and

from certain specified Groups of Causes, during the decennium 1898-1907, classified in 11 Age Groups.
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