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InTtroDUCTION BY THE MEDICAL OFFICER.

To the Ricrr HoxouraBLE Joux Burns, M.P.,
President of the Loeal Government Board.

SIR,

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

The necessity of securing frustworthy 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 XV,
on page 48 of this report.

The 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 z‘stllﬂ‘v' differs from previous
studies of the subject. Thus the comparison between hack-

o-back and through houses has not been limited to one
town, but has extended to thirteen induostrial 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 structural 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 aceidental statistical error,
the vital statistics have been taken for a period extending
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
sm:]l corrections frequently minimises the value of comparative
statistics. Furthermore, mortality from different causes of
death as well as from all causes in the ageregate 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 eross ventilation, unlike those built
n continuous rows.

(16112—21) Wt 14508—43, 1260 & 86. §/10, D & 8, A
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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, 1t is certain that back-to-back houses, even those
of a good type in healthy c;mlﬂnuzhﬂin;:.:-;st are decidedly less
healthy than throungh houses of a similar type ; and that
their provision as dncllmrrq for the working classes is
undesirable. DBy the Hl‘.llhlllﬂ‘ 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 pmﬂdiug the
same accommodation, Jppmxum,tely in the proportion of
hs. G6d. to 4s. 6d. The difference in rental is recouped in
better health, and in the facilities for self-contained family
life of a satisfactory character, which is ensured by having
air-space at the rear of as well as in front of the house
(see pages 8=10).

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

Mediecal 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.

I.—IsNTRODUCTORY.

In 1906 the Town Council of Dewsbury 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, &e., the erection of back-to-back houses was permitted
under the provisions of loeal Aets and byelaws, and was actually
taking place; and that the development and growth of Dewsbury
had been, and was being, retarded by the fact 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 ]mussm
in blocks of four, but only on eondition that the amount of air
space required to be pluvu]r-ﬂ between the blocks should be at
least equal to the minimum required, under the Tinm:i s model
byelaws, to be provided at the rear of ‘* through >’ houses. The
nﬁ’mt 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 Dewshury had proposed. The Town
Council 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
be defeated. As the Town Council pressed their original pro-
posal, the Board eventually determined that inquiry should be

16112 A2
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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 espeeci-
ally as to their influence on the health of their inhabitants.

This mquiry has been prosccuted by me, from time to time,
since the end of 1908, so far as the exigencies of current work have
allowed. It has involved repeated visits to towns in the West
Riding and the collection and collation of a larze 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 districts concerned ; and I desire, at the outset, to tender these
gentlemen my sincere thanks for the painstaking services which
ths;'.. have so cordially rendered in this respeet. The eollation
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. Gordon Smith made a joint
inquiry, on behalf of the Board, regarding back-to-back houses,
and in their well-known report®* they discussed the wvarious
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, cunstm{:tiun of
houses, proportionate amount payable for road makmg, paving,
sewering, &e., in cach case, as well as the total eapital expended
and rental obtained ; the slatiiobigal 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
described in the joint report, and illustrated by means of many
plans and sections,

As to the effect of the two eclasses of house upon the
health of the inhabitants, Dr. Barry and Mr. Gordon Smith
found thatl 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, 1n Lanea-
shire, which had been furnished by Dr. Tatham, who was then
the medical 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
denzely populated, having a total population of mearly 100,000
with a density of 121 persons per aere, and comprised a con-
olomeration of many varieties of houses and conditions. These

© Memorandum by Dr. Barry, aud Joint Provisional Report by Dr. Barry
and Mr. I'. Gordon Smith, cn back-to-back houses,
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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 hmlssf!s,
and the third comprising through and back-to-back houses in
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 third group, the mortality in the second
peccupying an intermediate position. The relative rates of mor-
tality from all ecauses in these three groups can be represented,
approximately, by the figures 100: 106: 111, respectively, in
the case of ome registration sub-distriet (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 laud 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 mneeded 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 occurred.

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 comcerned. Moreover, the
rates of mortality disclosed in the Salford figures indicate 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. FEven in the sub-divisions comprising through houses
entirely, the death-rates ranged as high as 326, 33°8, 35°0, 372,
and, in one case, 40°7 per 1,000. So 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-districts in  question (Greengate), it can
scarcely be doubted that in certain 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

* 4 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 respeets, except that in the one the houses, 850 in
number and containing 4,218 persons, were all through houses,
and that in the other the houses, 874 in number and contamming
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 iwo distriets, during a period of
six years (1887-1892), showed an average annual death-rate from
all causes of 156 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 ihe Iaiter. Ilven 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 i1s evidence, in Dr. Jones's account, that in the disiriet
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 deseribed as being euls-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 crowded 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 f.nnurably situated than the back- tu back houses,
especially in respect of elevation, and that there is more evidence
of squalor in the immediate surroundings of the back-to-back
honses.

But the statistics of this inquiry, like those of Salford, are
open to the eriticismn 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 containa
an account of the relative mortality during a period of four
yvears (1891-1894) in back-to-back houses existing in ecertain
selected districts, nine in number, in Manchester, and in the
total houses of all kinds in these distriets; 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 ear‘i:l_.r 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 ]J.]ﬂl\-iﬂ-bniﬂ]:. houses than in the distriets of
which they formed part.

Another lmlahle le‘!uli of Dr. Niven's investigation was, that
it did not show *‘that marked preponderance of ph“Il‘mlﬁ (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 distriets 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 districlts the average annual rates of mortality
from all causes were high, ranging, with one e'{u-plinn from
24'8 per 1,000 to 36°3 per 1,000. Probably, therefore, important

mfluences, other than the nature of the d\mllmg, were 1n
operation.

Dr. Evans, medical officer of health of Bradford, in a paper
read to the Epidemiological Society in 1896, 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 in age, in sanitary circumstances, and in ’fhe 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 huktu 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
h;lalaea,gl‘gﬂ, 2°41, and 1'68 per 1,000 respectively, or as 100:
173: 121.

For further purposes of comparison, Dr. Evans divided the
wards of the city 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 latter
group, while the death-rates from phthisis and diarrhea were 13
per cent. and 131 per cent. higher respectively. The statisties of
this investigation are open, however, to the same objection 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.

P |
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In 1907, in a rveport to the Board upon the housing of the
Whickham Urban District,* a colliery district in the County of
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.

TLI. - Cuier DirreRENCES BETWEEN THrROUGH AND Back-1o-BACK
Houses.

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 1s rendered 1mpossible. Consequently, the free venti-
lation or perflation which can be obtained in a through house by
opening the windows hoth 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, i1s 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 ** stufty ’*; and that such a condition
cannot but be injurious to the health of the inmates. There 18 no
doubt that at times the sensation of stuffiness in the rooms of back-
to-back houses is very marked indeed.

On the other hand, it 18 contended that the importance of the
essential difference between the two types of house has been much
exagoerated. It is elaimed that through ventilation is feasible in
every room of a back-to-back house which contains a fireplace as

a.- = — -

¢ Dr. L. W. Darra Mair's repoit to the Local Goveroment Board, on the
Sanitary Circumstances of the Whickham Urban District, with special reference
to its Housing Accommodation generally, and fo 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.

The difficulty of obtaining satisfactory through ventilation in
back-to-back houses may be overcome, more or less effectually,
provided they are built in bloeks 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 inquiry 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 arve 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 1s well known. The absence of a back-vard
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 aceom-
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
m sanitary fittings, it is now possible to provide a water-closet
inside the house, either in a bathroom, or in an apariment,

7799
iy
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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 1s 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 awvail-
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 hous=s, 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 i1s warmer than the through house, and therefore entails a
smaller expenditure on coals.

It may be questioned whether the alleged relative warmth of
back-to-back houses is a real advantage, and whether it may not
he due to the restricted means of ventilation already referred to.
There is no doubt, however, that the rent of back-to-back
houses 1s 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 on 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 restrietions against
the erowding 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
been general in years gone by, and had it also been necessary to
huild 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 back-to-back house would
have existed,

IV.—Score Awp MeTHODS OoF THE PRESENT INQUIRY.

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 1n
houses of the two classes,” and *° that further and more exact
information wunder this head is desirable,”” I 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, 1t 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 1 have already indi-
cated, the officers of all those who were approached 1 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, already referred to, of
previous statistical evidence. Thus the chief aims of the present
inquiry 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 1898-1907.

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 allogether excluded. At the same time 1t
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 inguiry 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 be
sought containing the latter type of back-to-back house as well
as through houses.

In order to obtain data as to the 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, but also details as to the age and sex of every inhahi-
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 oceurred 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 earrying oul
these investigations was not to involve the officers of the loecal
authorities undertaking them i1n 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-
fion 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 1n
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 it ig 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 selected through houses, 1t must follow that the aggre-
cate of the data arve also strictly comparable.

[ 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 dificulty and after many btudlﬁ of maps and visits of
inspection that success was attained. The principal difficulty
arose in connection with the ecomparability of the houses them-
selves. Frequently through houses, though adjacent to or among
back-to-hack houses, were altogether of a superior class, or were
of much more recent construetion ; 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.

Fiventually 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 altheugh, 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.—Houses, Rexts, Porviarion axp MomrTaLITY 1IN THE
SELECTED AREAS.

In Table I. in the Appendix ave set forth the number of houses
in each of the areas 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 morve 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 unoccupied
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—mnamely, 4 per
cent.

The average number of persons per house ranged from 34 fo
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 43 and
3'8 respectively. In the case 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 exelusion 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, 6d. in the case of back-to-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. Gd.

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 5s. 6d. per week, the bulk
(88 per cent.) of the through houses were rented at 4s. Gd. 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 06,784, 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
through 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 asceriained, as already stated,
from the official returns of the registrars of deaths to the medical
officers of health of the distriets concerned. The necessary
searches in these returns were very thoroughly made by the
officers of the loeal authorities, and in several eases the returns
were examined more than once in order to ensure that deaths
had not been overlooked. The difficulty arising from deaths
in public institutions was suceessfully overcome in most areas,
the only important exception in this respect being Morley, in
which case I was informed that the tracing of these extraneous
deaths of inhabitants of both the through and baek-to-back
houses was impossible.

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

The average annual erude death-rate of all the areas was there-

fore 153 per 1,000.

In the larger individual areas the ernde death-rates per 1,000
in back-to-back and through houses together were : —Leeds, 183
Morley, 11'8: Batley, 158 ; Bradford, 16°1: Huddersfield, 157 ;
Halifax, 15'3; EKeighley, 153; and in the remaining smaller
areas, collectively, 124 per 1,000. These fizures indicate that
the areas selected were not unhealthy areas.

VI.—Comprartson oF MorTarnrry 1x Turovam axp Back-to-Back
Houses.

(a) Crude Death Rates.

Table III. shows that, during the decennium examined, 942
deaths were registered as having oceurred among residents of the
through houses of the areas as a whole, and that 1,443 deaths were
registered as having oceurred 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 causes per 1,000,

: Through Back-to-back

Area in huusrﬁ. houses,
Leaeda aih i 1603 2047
Morley i 11-29 | 1207
Batley R R 1174 | 17-71
Bradford ... & 16-33 1608
Huddersfield = 15-14 | 16-51

Mt s bt Lo T s e 1577 I 14-81*
Eﬂiﬂh]ﬂ}, Ty i T (Y o 14’5‘2‘ 1 16-24
Other areas ... e s i 1021 , 14-72
All areas ... = 13-89 | 16-40

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

The foregoing rates of mortality are crude rates and cannot
properly be used for purposes of accurate comparison.

As mentioned previously, in order to make a mathematically
complete correction of these crude rates, information would be
required as to the age and sex eonstitution 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 io be relied upon for
making the necessary correction.

It is elear 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 is 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 accuracy the variations which existed throughout that
period.

It is permissible, therefore, for the purpose in view to use the
ficures set forth in Table I1. for caleulating, in the usual way,
factors of correction for the differences in the age and sex constitu-
tion. This has aceordingly been done, the standard death-rate
being caleulated 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 XIII. 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

* Exclusive of the deaths of two persons who had resided in back to back
houses in the area selected, for a few weeks only. If these two deaths are
included the crude death-rate becomes 1510, One of these deaths was due to
enteri: fever, the other to phthisis.

-y
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in the through houses, collectively, of all the selected areas, is in-
creased to 16°15 per 1,000, while that of the population living in
all the back-to-back houses is increased to 18:60 per 1,000,

There was. therefore, an excess corrected death-rate in the back-
to-back houses, collectively, of 15 per cent.

The corrected death-rates of the larger areas individually and
of the smaller areas collectively are shown in the following table,
as well as the comparative mortality figures, the death-rate in the
through houses in each instance being given as 1,000. .

Talle B.— Mean annnal death-rates from all causes, corrvected for
differences in sex and age constitution.

Death-rate per 1,000, Comparative mortality,
corrected for the death-rate in
differences in sex and age | throngh houses being 1,000
constitution, in cach cage.
Areas in
Through | Back-to-back | Throngh | Back-to-back
houses. houses. honszes, houses,
LE‘EdS BaE B4 2“‘12 23’45 !,{H:H] l|lﬁ'ﬁ‘
Morley 13:80 14 02 1,000 1,016
Batley 13:05 1936 1,000 1,484
Bradford ... i7-81 1966 1,000 1,104
Huddersfield 16-20 17-52 1,000 1,081
Halifax 1L F s 17449 17T-16*% 1,000 981«
Keighley ... e 1605 1812 1,000 1,129
(ther areas... asaiel 11-74 1578 1,000 1,344
All areas 16-15 18.60 1,000 1,152

It will thus be observed that with the exception of the area in
Halifax, in which the two sets of rates were nearly 1dentical, there
was an excess death-rate in the back-to-back houses in each of the
areas chosen for comparison. In the case of Morley the excess was
less than 2 per cent., but in the other areas it ranged from 8 per
cent. to 48 per cent.

It must be borne in mind, however, that with the exception of
the area in Leeds, none of the areas is large enough for
reliable ¢ndividual comparison. In the case of Leeds the popula-
tions of the through and back-to-back houses numbered about
2,000 each, but in each of the remaining areas the popu-
lation was less than 1.000 in either the through houses or in
the back-to-back houses, or in hoth, and there is consequently
scope for considerable range of aceidental variations in all these
cases. The extension of the statisties over so long a period as
ten years has, however, the same effect as if each population had
been multiplied by ten, and the practically uniform indieation
of the individual statistical results obtained adds greatly, there-
fore, to their significance when taken in the aggregate.

@ Exclusive of two deaths referred to in footnote on page 15. Including
these two deaths the corrected death-rate is 17-49,
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VII.—Comrarison oF MortaLity v Various TyreEs oF Back-
To-Back Hovuses.

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 wnth, 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 eonditions, are not un-
healthy, but in other towns it was argued that, although such
houses might be 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, gud
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-baek houses
built in blocks of four, and this proved to be feasible in six towns
—namely, Morlev, Batley, Bradford, Huddersfield, Halifax, and
Keighley. The population inhabiting these side ventilated back-
to-back houses was 2,045, while the deaths whieh oeenrred in them
during the decennium dealt with numhered 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-
cluding both their pupulatmn and deaths from the ealeulations,
thus making the comparison one between through houses and
h*'nr-]\-tn-'lmrlx houses built in rows only; or, by instituting a direct
comparison among the three elasses of houses confined tothe areas
which eontained the back-to-back houses built in blocks of four.

Factors for correcting the erude death-rates obtained by the
former method have been caleulated, 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 X1II.

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

differences in sex and age constitution, in through houses and bacl-
to-hack houses Luilt in rows.

—— -

Corrected death-rate from Comparative mortality
all causes, figures.
Areas in Ba uk-] t::Ejtmclr, Back- Imdbnclr
excluding excin ng
Through. | 41 0ee haviag Lheorghi | gp e having
side ventilation. side ventilation.
Leeds ik 20112 23-45 1,000 1,166
Morley 13 80 1381 1,000 1,001
Batley ... .. | 1305 2150 1,000 1,648
Bradford ... 17-81 | 2052 1,000 1,141
Huddersfeld i 1620 § 1920 1,000 1,185
Halifax ... 1749 | 18-29 1,000 1,046
Other areas... el AL 1578 1,000 1,344
All areas 1615 | 19-47 1,000 1,206
16112

B
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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 appreeci-
ably less than that among the population of back-to-back houses
built in rows.

Further indication of this difference 1s furnished by a direct
comparison of the areas containing back-to-back houses in blocks
pf four. The populations of these areas are shown in detail in
Table IV. in the Appendix, and the deaths recorded as having
oceurred 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 1n the through houses in these areas
numbered 3,126, while that living in the back-to-back . houses,
built so as to admit 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 oceurred among these houses
numbered 429, 278, and 493, respectively. The crude death-
rates per 1,000 were, therefore, 1372 for the through houses,
13:59 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 back-to-bacl howses with side ventilation,

I
I Corrected | Comparative

— | dexth-rate from | mortality

all canses. figures.

!

I
Through houses i 1551 | 1,000
Back-to-hack houses with side ventilation ... | 1569 | 1,012
Back-to-back houses without side ventilation | 17-94 i 1,157
Both types of back-to-back house ... i 17-06 | 1,100

Judging by the limited statistical data available, 1t appears,
therefore, that the corrected death-rate from all canses 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
vorrected 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 DeaTm.

In the preceding pages, the comparison which has been made
between mortality in through and in baeck-to-back houses has
related to mortality from all causes together. Having demon-
strated that the rate of mortality from all causes in back-to-back
houses shows a definite excess, 1t 1s 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, I 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 XIIL. in the
Appendix have been prepared. In Tables VI. and VIIL. are set
forth the number of deaths from several causes, as well as from
all causes, which occurred 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.

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

Lastly, in Table XII. are set forth the erude death-rates per
1,000, from the prineipal causes or groups of causes, as caleulated
from the figures in the foregoing tables, and from the population
fisures in Tables 11, and IV.

(. 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 crude death-
rate in back-to-back houses were: —

(1) the group of common infectious diseases;

(2) diarrhoea;

() 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, congeui-
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
excess.

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

The death-rates relating to separate causes of death in Table
XI1I. are, however, uncorrected for differences in the age and sex
constitution of the populations concerned, and, therefore, cannot
be aceurately compared. In order to make allowance for these
disturbing differences, 1 have calculated factors of correction for
the several populations for mortality from phthisis, for that from
pneamonia, 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 XILI.

(Appendix).

The result of correction, for differences in sex and age cﬂﬂst;ltu-
tion, of the rates of mnrt.lhty from these diseases is shown in
the following table. The fizures in brackets indicate the relative
mortality, that in through houses being taken, in each case,
as 100 :—

Table F.—Showing for all the areas, the mean annual corrected
death-rate per 1,000 at all ages, and the relative mortalily,
in throuyh and back-to-back houses from (a) pulmonary diseases,
{h) m_i"ﬁa‘mws ﬂ'esmsm :mn’ (L,i phthisis.

P l

| Back-to-back
Through | Back-to-back | houses, excluding
houzes. houses. 1those havin

side ventilation.

|

— ———— o

L}

i 426 (135) 444 (141)

1449 (110) 1460 (119)
1-15 (100) 1-29 (112)

_ —

|
(a) Pulmonary diseases (exelud- | 316 (100)
ing phthisis).
(b) Infections dizseases e | 1:35 (100)
{¢) Phthisis ... .or | 115 (100)

While, therefore, excess mmtn‘ii’r:-, in back-to- hack houses is
slichtly inereased by correction for age and sex in the case of
phthisis, and slightly reduced in the case of pulmonary diseases,
it is 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 o0 per eent.

The disturbing effect of differences in zex and age distribution
on mortality from diarrheea, and the group of developmental
causes of death, may be p‘icr-lmel by contrasting the death- rates
from these causes at the age period under five years, which 1s
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 ; —

Table F.—Showing for all the areas, the mean annual death-rates, per
1,000 living under five years of age, in through and back-to-back
femcses, Srom ( 1) diar .'rf:mrr and (b) dev elopmental causes of deaift.

Back-to-back
vrids Through | Back-to-back | houses, excluding
houses, hounses, those having

gide ventilation.

(a) Diarrhea ... asa 81 (100) 5 (105) g0 (99
(b) Dedt elopmental causes of | 164 (100) 2 6 (138) 24-2 {_143%
eath. |

" These firrurre-s nul:muie that _thcr(; was but little chﬂ'prpnce
between through and back-to-back houses in regard to mortality
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from diarrhea, but that the corrected excess mortality in back-to-
back houses from the developmental causes of death ranged from
38 to 48 per cent.

Summarising the foregoing analysis of the causes of death
in the areas collectively, it appears, therefore, that, after making
allowance for differences in the age and sex constitution of
the populations concerned, the outstanding causes of the higher
oeneral death-rate in the back-to-back houses are to be found
in the excess mortality from pulmonary diseases, and from the
group of developmental causes of death; and to a smaller degree
in an excess of mortality from the group of infectious diseases,

and, in the case of back-to-back houses built in rows, from phthi-

sis also, A summary of the ficures is as follows: —

Table G.—Showing the eveess mortality per cenl. from the causes
which pi mrtj}uff.f; contributed to the .-"ug;flm wum!erf yener il
death-rate in (a) buck-to-back houses of all kinds, and (b) in back-
to-back fowses  cxclusive of those hawing o side ventilation, as
compared with throwgh howses, in the selected areas as a whole,

e —— — — _

|
| (a) In all back-
to-back houses.

(b) Inall back-to-

Excess mortality per cent. from back houses bui't

in rows.
IR o = e
Developmeutal canses of death ... 3871 | 48°
Pulmonary diseases {crx.cluﬂmg pht.hma} 35°, | 41°,
Phihisis ... i — | 120
Infectious discases .. 10°], ! 187,

e R R R R T RN SREN - e e ——

(b.) Causes of death in the area in Leeds.

A comparison of the causes of death in each of the areas
would serve but little useful purpose, because the data are
too small; but in the case of Leeds, this objection is less applic-
able, and the figures for the area selected in that town have been
calculated separately with the following results: —

Tuble ff,—-—Sfmwiuy Jor the area in Leeds, the mean annual corvected
decth-rates and relative mortality from certuin causes of death
in through and back-to-buck houses,

B

Through Back-to-back
houses. houses.
1. At all ages.
{a) Pulmonary diseases (excluding phthisis) 4-65 (100) 74 (123)
(b) Infections diseases 1561 (100) 193 (128
(¢) Phthisis... ses 1-22 (100) 1-40) (115)
2. Under b years of age.

(d) Diarrheea i 12-2 (10w} 82 (b67)
(e) Developmental causes of death ... 212 (100) 245 (116)

e e ——

Ay

~J

=
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(¢.) 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-
faining 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 s large
in consequence.

The crude death-rates from different causes in these aveas are
set. forth in Table X1I. () 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 pulmonary 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 crude death-rates from phthisis
and from the group of infectious diseases, though hi-rhest in back-
to-back houses without side ventilation, were Towest 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 concerned. The
following figures show the death-rates from the causes, now in
question, corrected for these differences, in the manner described
when discussing the causes of death in all the areas. The factors
are shown in Table XIII. in the Appendix.

Table J. — Showing for aveas, containing back-to-back houses with
stde ventilation, the wmean annuwal corrected death-rates, and
the H.:'rzfiu mor .fu.:'rh,r fmm. certain causes ff{fﬁfdff

— —_—_— —_—

l B u::hk to-buck | Bail-toHark
. ouses back
! Through | having side | . et '!ilu b -k-
ey houses. "%:]“ﬂabjml ventilation l:]t;ﬂ;;ﬁ
(blocks of | :
four only). | (rows only).

|
1. At all ages. | |

(a) Pulmopary diseases | 2:62 [’_lUU]E 366 (140) | 408 (156) | 392 (150)
(excluding phthis's).
(1) Phthisis 1406
1-2

(100) | 074 (70) = 123 (116) | 1403 (97)
(¢) Infectious diseases ..

u{mn} 100 (78) | 113 (88) | 1:08 (84)

2, Uwider D years of age. |
(d) Diarcheea ... | 723(100) | 10:68 (146) | 927 (128) | 978 (135)

(e) Develn m;;pul K‘.‘-l.'ll-‘o&-.l ;lu T4(100)  16:40 (104) 2644 (168) (2261 (144)
of | |
' %

The hiruli-q o This TR are in accord with thns[* n ’]ahles E
and 19, for all the areas, in demonstrating that two groups of
;Ii,u.-;.m-‘ namely, (1) pulmonary diseases, other than phthisis, and
(2} the group of developmental causes of death were responsible,
i 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 illf{..L-tiﬂllS diseases in back-to-back houses than the corre-
sponding figures in Tables E and FF. In these respects the figures
of the tables differ considerably, 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, ihat is to say,
on accidental circumstances, than on the precise nature of the
environment, it i1s not 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.

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

In regard to mortality from phthitis, the imvgumg statis-
tics confirm the results obtained by Dr. Niven in his Man-
chester investigation, referred to on page 7. His resulis
showed that there was ““ not that marked preponderance of
phtluam {(in back-t ﬂ-h.l(!-‘ houses) which we should expect from
previous investigations.”  The mean excess mortality from
phihisis in back-to-back houses amounted to 11 per cent. in
Dr. Niven’s investigation, as compared with 12 per cent. (in
back-to-back houses in rows) in the present investigation.

It remains to be considered whether the mortality from
pneumonia, 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 ficures admit of no doubt,
may be regarded as refleeting the influence of back-to-back
houses as such.

Most observers who have inquired into this - question have
found an exeess mortality from pulmonary diseases in back-to-
back houses, and it has been assumed by them that such excess
is related 1o 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 inguiry is significant,
sinee so much care was taken to select back-to-back houses of a
good type only. It may be added that, in this inguiry, the excess
of mortality from diseases of the lung in back-to-back houses
involved pneumonia and bronehitis 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 inqguiry, has
not been established, so far as I know, in any previous nquiry
af this kind. Dr. Niven showed, however, in his inquiry that
there was a marked exeess of mortality from all causes at early
ages in back-to-back houses: and in my report om the Whickham
urban distriet, I demonstrated that there had been a large excess
of infantile mortality per 1,000 births in the back-to-back houses.

The eauses of death grouped together under the term
““developmental ”  are of considerable tmportance.  They
aceount for no less than about omne-third of the total deaths
under 5 years of age, but their exact significance 1s somewhat
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difficult to estimate. They include causes of death, such as
premature birth and congenital defects, which are dirvectly
related to purely pre-natal influences, as well as causes relating
to mfuences 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 1mpaired nutrition, imperfect growth,
aud 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
air and sunlight, must exert a powerful influence.

If the death-rvates from this group of causes of death be
analysed, it will be found that, in the aggregate of the arveas,
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 79 per cent.). Indeed, in Leeds, and in the areas coun-
taining back-to-back houses with side ventilation, mortality
ascribed to premature birth was in excess in the through houses.
The figures are as follows: —

Table K.~ Showing death-rates from cevtain infuntile causes of death,
per 1,000 lving wnder 5 years of age, in through and bae hto
back f!m!wh in (1) all the areas, (2) the areas wanmmug baeh-
to-hack fnm:w.s with side ventilation, and (3) the area in Leeds,
Figures in brackets vepresent the relative mortality, that in through
howses being 100 in cach case.

— — — -——

| Premature i
DI trophy, | Convalsions
birth and debility m;.d and

| congeopital |, B T
| ¥ datasia. marasmus.”’ | dentition.

e —

1, Al wreas

Through houses s e du 77 (100) 45 (100) 42 Elﬂ'ﬂ}
Back-to-back houses .. 81 (105) | 76 (169) | 69 (164)
Back-to-back houses, ex:.]udmg those | 88 (114) 79 (176) 75 (179)
baving side ventilation.
2. Avreas conlaining back-to-back
houses in blocks of four.
Through houses = | 74 (100) 4:3 (100) 38 (100)
Back-to-back houses with side ven- | 53 (65) 63 (147) 48 (126)
tilation.

Back-tu-back houses without side | 129 (168) 70 (184) 56 (147)
ventilation.

3. Arew in Leads.

Through houses e | 10°1 (100) 58
Bick-to-back houses ... o | 46 (46) 96

]

- o e

(100)
6 (166)
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A not unreasonable 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 I), namely, the infectious
diseases and pulmonary diseases. In the case of the infectious
diseases, the excess of mortality, under 5 vears of age, in back-to-
back houses amounted to 28 per cent. in all the selected areas, and
in the case of pulmonary diseases, to 62 per cent. In Leeds
alone, the excess mortality, under 5 years of age, from these two
agroups of diseases in back-to-back houses was 27 and 54 per cent.
respectively.

I1X.—AGESs aT DEATH.

Having considered the rates of mortality at all ages, and
ascertained the causes of death which chiefly acecounted 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 mn 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.

Table L.—bf:m:,iu_; Sor all the areas, the approcimate death-rates
from all causes per 1,000 living at siz groups of ages in (a)
through houses, (b) hu;cﬁ-tu-f»rtr.i howses, and (¢) buck-to-back
houses, e.wc’udm g Lhose .ﬂﬁ:mtq side ventilation.

Age groups. Sler | 5-15 | 15-25 | 26-45 | 45-65| o0 s0dl | Al

upwards ages.”

— T ETE R TRt w e——

{a) Through houses 51-3 37 53 47 183 916 | 162
él? Back-to-back houses ... 6o 44 349 &b 191 107-1 | 186
¢} Back - to - back houses, 666G 481 35 G0 | 200 1183 | 195
excluding those hav- '

ing gide ventilation,

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 case
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 in
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 fizures that the effect of
back-to-back houses is manifested chiefly at the two extremes of
ages, and most of all in infancy and childhood.

It 18 of inh*r{wt 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 sclected districts in Manchester, the mean
annual death-rates from all causes during 1891-1894 per 1,000
living at various groups of ages, in ( \) all fwuses in the areas, :mfi
in [h] the back-to-baclk fumma m.u’gr in H'u. areas.

UIILI.EI" I.Ir O | D = BN l}ﬁ :“]d . Ji]i
—_— {'l year. 1,.|l 5% [5-15 | 15-25 | 25-45 | 45-065 upwards, ages.
(a) All houses 2791 ;":."iTI ad : G2 r 159 | 458 129-1 | 30-3
() Back - to - back 2009 | 638| T2 73 159 | 497 1724 | 370
houses,
|

These rates differ from those obtained in the present inguiry
in that all of them are much higher, and that the only age
sroup which does not show an excess of mortality in back-te-
back houses is 20 to 45 and not 15 to 25.

Un the other hand, there is much similarity in regard to the
approximate relative excess of mortality in b wek-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 33 per cent., 10 per cent.,
9 per cent., and 24 per cent., respectively. In the present
inquiry, as shown above, the corresponding ecxcess 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 inguiries 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-i were (a) 106-7 and (b) 1190



27

the late ages, unalysis 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
houses.

X.—BSuMMARY AND 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 fo
bring under review good types only of back-to-back houses,
situated 1 healthy areas.

2. The through houses and back-to-back houses thus compared

were situated in 13 industrial towns in the West Iiding of
Yorkshire.

3. Every care was taken to select strictly comparable through
and back-to-back houses, cceupied by the same class of people,
with similar oceupations 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 wvital statistics which have been obtained regarding
these areas, cover a period of 10 years (1898-1907); and, on the
basis of a special detailed census of each area, corrections have
been made, thronghout, for differences in the age and sex con-
stitutions of the populations concerned.

9. 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
through houses and in back-to-back houses possessed of means of
side ventilation (blocks of four), were about equal.

8. The outstanding causes of death which produced the excess
of mortality in back-to-back houses were
(a.) pneumonia, bronchitis and other pulmonary diseases
(exclusive of phthisis), and
(h) diseases of defective development and of malnutrition in
voung 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
(7 per cent.) from diarrheea.

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 ventilation

(blocks of four).
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11. Although the average rate of mortality from all causes
was about the same in through houses and in back-to-back houses
built in blocks of four, there was a large excess of mortality
in the latter from pulmonary diseases (exclusive of phthisis), as
was the case in back-to-back houses in rows, and also a large
excess of mortality from the diseases (except premature birth) of
defective development and malnutrition in children.

12. Approximately, the ages at which the excess of mortality
in back-to-back houses occurred were the early ages of life from
infancy up to 15 years, and the late ages of life from 65 years and
upwards. At both of these periods of life, the predominating
cause of the excess was mortality from pulmonary diseases, and at
the early ages, as well, from diseases of defective development and
malnutrition.

I3. At the age periods intervening between these two extremes,
the relative excess of mt:nh:dﬁ:*.-r in back-to-back houses was com-
paratively small.

Un the whole, therefore, it 1s muqnn*ﬂﬂ(, to infer from the
data given in this report that, even in good types of back-
to-back houses situated in healthy areas, the mortality from all
canses 18 higher by 15 to 20 per unf 1lmn in comparable through
houses : lnut that this excess 1s not evident in back-to-back
houses built with means of side ventilation.

Furthermore, 1t may likewise be inferred that the chief suf-
ferers from residence in back-to-back houses are infants, young
children, and old persons, in consequence, prineipally, of the
oreatly increased liability of both voung and old to death from
pulmonary diseases (other than phthisis), and, of the young, to
death from diseases resulting from defective development and
malnutrition.

In coneluding this report, I wish to emphasise, what I indicated
at the outset, how much I have been indebted to the officials of
the local authorities for their careful and most cordial assistance
to me in the preliminary stages of my investization, and to them
all T again offer my warmest thanks.

L. W. DARRA MAIR.




=

r’

29

9 F 17 ¥ POETE- 0B Y 88 8¢ 0¥ &F 9L _ geLT| 1 | H 8 Fa Log'r| BBaTE [V

s v |sv | — |levr |se |se | — |we | — |60 | — |—|— |2 | oo o despng
é ; é i | se | e | — |lev | s o | — | — | — | 2w | = oqmpuomypey
0% |0 F | — |8 ¢ | oF 0-F = 6-F I | 9§ - == - it T et pIEMTRUT
g ¥ |9F | — 019 &€ €8 = 6F | 1 £9 - = £ L8 e v e ngeme(]
ILE LILE | = 0 ¢ 8 T8 = P | E 9L = o i 8¢ e e gsnoySLgg
-.-.._ m -”- m g m ¥ ‘m.ﬂ .—“.ﬂ_ == ._”-..—“_. | —_— m_l-. J— — — H..r—.— LT w48 :.—.nhs.ﬂﬁﬂ- EHQ
gk =— g BN E O FOBE | — gg | 6F | — = = 91 | 9 yer | = v vt dequsy
g 9|8 9 |9 9 |01% 0-F 0-F 8-€ eF || 81 | 931 T i 8 & | Xep e
2 ¢ |11¥ |8 9|09 | LW | OF | OF | I¥ I T 1% e Mg e PI2YsI9pPPu
e ol 28 9 0L 9.€ g8 0-F 68 T L¥E = (s & GL R it
0O ¥ |8 8§ |¥ F |0 ¢ 0-g 9.4 Lg 0¥ — FLI — ZFl — ger | ™ Lapreg
L ¥ (9 ¥ |6F |65 | ¥ | OF | FF L¥ 01 0% | — 6ET | € 08T | ™ vt depOR
& F |6 ¥ == g g 88 24 = e¥ ¢E 99¢ = = ¢k 6er | *** spaar]
ps lpe |ps |pos

|

*gAETO “to o1 — - . | pordno | cpord | 'pordoo | cpard | cparino | -pad _

Auﬂ_._n -nmﬂww? .E,.a._w.Wb xusﬁs .u__ﬁ._wh.. .mmﬂmﬁwp =00 Q0T | =020 ..E...,....H ..H._.uw....u.l = JOAT | -m2ay |
i F g | (e 218 | gogmoy || OVAIEY|  OpIE OptE . emo e (T T w

ot | w (ETEL WY el i [t e | e |

LK i ‘pajoafas
i INoIR, EYET meeh.mm__—m_.wEF up SuMO0J,

*BISMOT] HIUL]-0-Houg] SIFTOY HIBG=0-HIeg _ BRSO HIR(-03-IuE]

e —————— e e —

*(sagea
Fupnpony) qaom 1ad Jusa sluiaay

. e

agnoy Iad
suosasd Jo tegmnu ofviaay

"PAODFE FRAIN BTG WL BIEMOY JO IHGUET N

*yoem 1od quaa aSeaoae oy pue ‘esnoy aad suostad Jo sequinu vSeseae a1 ‘sesnoy paudnoooun pue pardnooso Jo aaqunu I
‘pauLquIOD SBAIR S} [[¥ UL pUR SRAIN PAJOA[Is AU} JO [ Ul ‘SISNOY YOr(-0)-3Duq puw sasnoy gSnoai} 10y ‘Suimogg—' TTAV ],

"XIANHILY




30

0001 g8 iz 4 il 0et 291 001 a0t 66 i 8l " gafu [ 3¢ 000°( 1od uonaodorg

21 (I 961 o8F 914 8T0'T | go1't | o9 F69 1L9 059 (1] Tttt (sexes gioq) (Mo,
18g's | L¥a's || 18 | g8 | 911 62 | evg| o061 teg] csef cee esH| @ee| F19f :i 1es] cogl oee] org gae] sre| sy 192 SO U T e
o1 iy Fommmt pmem ] .I_H -l=1"1% Frlaila _H il e |1]e |— Iul Laspug
76 |98 I |—)8 |* |6 |8 JI0|20 )8 |QIT]#L|11]oO1 _ otfFtiofer e & |® fg |[¥ | 0 7 eqmpuOmdef
ga gl ="l= W FF e T PO T8 LR ke | RO FECERONY N | 1R [ERs R L Lt e Y
7 19 HT [€ J2 | |t |9 Joerjstjor|e Joz|sz|er|8 |9 (6 |9 |9 |F |®* Q5 |% (= = ™ * Lauqeseg
HE] 0% _ I [T JT (—]s [T |6 |nner|srjor|ser|9 |2 yin|ar]su|e |8 [2 Q9 |8 | "t esnogdiag
B85 (906 ((F |8 JL |& JLiU|C1]|@28 _ Li|ee | 6E|1F (e 92|18 g oL oz (BT )BT |0 ]8T |21 | UOBH D7)
998 1908 | F |8 JOI FL|O8 | 8865 |G ev | OF | LF GF |68 | 6F | LF | 8G |18 | 88|28 )05 g 8T | o o vt Aequdey
Ie (288 (7 |€ QU1 1T|8Z|6I)€E | OEJ&s | #F |10 | FF |62 18|08 ge|ee 61|05 |66 for|es ™ = = *  xojug
SoF | 198 (L | T |68 6 |25 | 61|96 8e|ee 6¥|€l|go|cF |98 ])aE|oF e fia) gl Ly b B e playssappn g
€91 | 18T (1T | & J& (F QLU JOUQLU | ST OB | ¥ | 9SG |G |11 (& &Y |QU Q6T QU QU |Injer|8& | "t paojpuag
82 |86¢ (2 (& |6 6 |GG (GI|e6|(ss|1v |68 |co |6k |o8|08jo8 (61 |L2|OTU)LT(SC )18 (8| v v fapyeg
SEF | L1F [|g | ¢ a L |eg| o5 |ee|0o]89|9a]L9|Le]Lr| E 3 m:._ 88 | BF || 6% | cA ) 88 |9 | ot o d o L
o0l g96 || £ | 8 6 | 1¢ | ge | Lo1 9T1) 001 €CI) LO1| L¥1| 88 OTT, 6OT] €T1| L01) 66 | 06 | =" ™ T emn R
(ez) | (38) I(25) (a7 ”__.n:& Coz N (e (RINCLTY (o M(eT) (RICED) ?:.:_I:: :@- ?,__ () '@ (e | () 10D ' () (4)) s
d _ RIEIIM|E|'"M|I|W|Ed|M|T|'"K]T ' N)|IT|"W|T|'"RK[T|"W|T|['N|J | g ‘X
"8y NIV _._mwﬂ_ﬂ._.h”,, er09 | 'eo-g¢ | "ce-cp | 'erce | oe-cg | ‘cz-oz | ‘0z-ct | ‘er-o1 | ror-¢ e aepun) sady

| 2 _

sasnolf ybnosyy —y

‘peuiquiod seaae ayy (¢ ut ‘dnoad afv yoes je ‘sade (v 1¢ o0l 1ad
uorgendod jeuonyrodoxd ayy pue wonpemdod ejog oy ‘ospe ¢ sdnoxd ae 11 ur xos pure a8e 03 Suipaooor paysse ‘sasnoy
forq-03=3oug (g) pue sesuoy ydnoay[, (V) ul swate oq) Jo yows ur gL Ul Sural] aq o} paurelassse uoypndod— ] 414V ],



GFI

08

FOL

gade e e oo0'[ 18d wonnaodorg

116'1

]
—_
=

El6

aaw

=== (saxes U104 [¥I0T,

mh_.u..ﬂ._ GITY

Bl

et

L1

Lot

CERUR LR

31

&F

Le

BL

g1l
0Fl1
891
098
I[85
i
88¢
Fal
£08

LOT'1
(g

D O D 0 00 00 e ey
=]

—— ——am s

e

914 Ch
125 oL¥| 0%

g ls |7

g |ls | %

I 4 ¥
| ST | [T

9 le |8
9 Jog |81
0o § L& | &6
g | ae | ¥
0c | 88 | LG
=
e |89 | g9
18|06 | 6L
o cg | 26
e el DICo D)

z
9

£l
21

|

L6
0F
tHH
HE
gL
Q8
(i1
0L
ﬁw_UH*_E

JITA |

cl6| 9¢
9 |&

ot !l o

91 | o1
1| 3
of | LE
0f | BZ
m.."n.r“ ﬁ._._..
I | 8¢
of | Fo
OTT| 801
oFi1| E11
g1 811
&8 9lg
(e

g
GOICD

L= B =i =] =

— ke

mwi

.8:_ ()

"penuIuoI—"T] @IV ],

1€2)

[
£l

1
F

P
’

b |
1T
[id
st
oE
A
')
i

21

(£)

e T

Laspug
= AL PUOTIHISH
- aymAIur
Aangzmag]
s+ peEnoySiEg
* LIRS HIB]D)
Lapnfayg
IvvH
progsaoppuiL
paoypeig
Lapyeg
Aajaopy
LR mpam'-.u.

waa ana

EEE e

e BaE

d




32

3l 6 §E1 gET (i3 19 68 0F 43 &a 95 g5 |t vt v (sexmes mpoq) [wOf
9¢F _ 9st |09 | o8 | e9 _ 79 oo |29 ] or | +F Jos | I8 |91 |88 | i1 | 6z |61 _ gt jor | &t |or|or] s set) s v ot swoRe IV
_ _

| | | |

| | _ _ “
= ﬁ z — ==l =l=111=I=1="=|=-I=]=1=01=\=|=-|\=01=1=01—="'|71 | B Laspng
o1 | L el B (s G (i W e (i Rl o et ) | el e (] B [ 6 Bl e 't ARIMPUOMHIOH
L 6 =W [l I e e e L B all BRE  Ne  Be e  ( e E (e A R ottt yreauI
8 AE BT e S il =18 IE e | Ere l=lrlE === =% |5 {2 2 0 cr-suainauey
B L gL e = I L= I | =1=1L = 1=1=I| =111 1 el (B o eEnoyAlg
eE ¥ o st ez el =1 =1z |=HElElE | l=l=l=10C Q§8 |2 | = = WOILAAID
g8 |22 Mg /9t lsle le]o (o) |07 =1 lelt |# I=(% |5 & fou|o{=~ = == o= dagaey
e law g le faxle e (ele 2 ]e [6)s |® 1o |s|i-l=f5 {8 }8 |0 Joi{su]=: = =0 = = seump
9% 0% L TR o (R R B el Bl O SR R e (B R 6 e PIEISppIE
ol e A O (B S T (1 O e R [l ) s e e R (R N R T T
9¢ |88 || 7 _ 2l g 1a e e M d=rls e i=lsk =l | B e Bey =0, = o Lapgeg
oF (99 (g |9 m |s It |8 |z (6 |¢& - m 3 A T ol B | e S o LarroRg
LST | 84T |1 85 | 9 ot |8t |er]ot|on]s o [ T T ) T ) o ) T e ]
(gg) | Ge) ||(e3) .Hﬂ_imu*.”?”._:xu_ﬁm_,\,__mt_u_ __”._:u__.. ::.L.._a.: _v.::::__.hi...__:ﬂf@ () | () | (2 | G | (x) [ (2D |

| |

_ £ L B R e T S .
i o AW L|W|d|'"W|d|'W| 4 _:E AlI'K|d | ™M d | W] 4 _.E d]H]|'d 'K X8

] 1 — r———

a8y 11y ,__ﬁ”h”.,m: ‘9-99 | “a9-g¢ | "ss-gr | ‘gr-s¢ | ‘s8-05 | 'sa-05 | ‘0e-e1 | ‘sv-or | ‘or-¢ |<aopun| sady
sasnop] ybnoay [ —y
*sdnoas

95 [ ul Xos puw 25w Lq payIsse[d ‘sLal PIJ0Aas A3 JO O UL SASNOY yorq-oj-yove (¢f) pue sesnoy ysnoayy, (V) jo
sjuaplsad Suowe ‘JOGT-REST WNIUUAIDP oY) Juunp ‘porInono JuiAvy sv palojsifas ‘sesnwo [[€ w0y sypdg—1[] 419V ],



LA

rc

33

SFH 96 A | 991 FOL 9L e 0g 0g oF 009 £ s e (39%98 [I0q) [RIOL
i | . |
FIL | 631 GF | BF|6GR (O3 | I3 | SR EC [ EC|FE | 6B | 6F | LE QLT (PO QST ST ) @ _ ol | 7€ | #1 | 048] 08 BRI []F
m . |
_ ! P ——
| | | | | ,

i 9 — ==l it ===l = =|-—=|-|—-|- ﬁ —l-i—|—-|s “r faspug
¢ 01 =g =1L = l=l=11 = _ == T e = — ===l E I8 | AR LA PUOTTHADIFL
A [; gl L0 PR (e 1l 1 O R O 16 e ol (! sl | Boat 5 0 et O o ejlumipluy
oz 81 & LR LE e 1S Ie=l=E s AT NE [ =il f T T J1i|= Langssmag
i £ 1 LA o= ID =gk e L 4t {1 L == |iT ===l === R & aEnoTdtig
81 80 i e LEAE |E e [T 1T === & L E [=)=]=1% l—1* | & UOJRAN[HIA))
a¥ 8E F |F |® 18 L |F |E _ g 18 1—12 |=I=I|1 fu |1 |1 F=ill= =8} 15 = Aeqydey
B¥ g g 19 Jo1 ;6 |6 |9 |¥% |4 % |L |2 |8 |8 |1 }& l o B G (e 11 B 1 i ik o IEIEH
G¥ GE € |& JFL|G |F |8 |& _ B LR EENE Y=l Er =1 _ EJE I—(jorjer | ™ PlaysIappn
8L 06 # |2 | [stforiun]e ‘2 Jels |o |—|zlels|glz|—]2z |8 Jez|o®]|" Tt panjpelg
FIL | 06 & |9 JeTjorjoLjoOr JIL |9 IGL|& 16 m F Iy |=1T |2 JE |T —|& |8E|OF "™ fapieg
g8 | 601 | & m g |81 m 2 g8 | ¥ m .,_ 6 | m I | m m | J& |®» Jor|s [ee|1e Kapaogq
FIZ | 988 | &8 g | 9% 6L | ¢ Fo| | F 1E_ |8 |5 | F |68 | 510 5 |
(eg) | 32) [(e2)| nnﬁ._nav Sﬂ._nm:_nm:_ﬁ:u Q:_?: .“:..__?:_Q: (| .Hc:_ :..U_ __ﬁ (L) _Eu @@ | ,,..E_ (0

*RIEN -u»__..m‘ u.u—u.ﬁm._m-l&.__lﬁ__bnwu.»dl.m

.mumqumwuﬁﬁT-H IT TV ],

16112




9818 08 &1l £16 GlE SL¥F Fl LgE Rt 162 321 _ CET (saxas qioq) [e30f
e | | | R .
OF9'T| 98F'L| 81 | ST | 69 | #F | 951 L8 | 091| GS1) 195 5&g| 188| ££e| 201 CLIf 091/ 091f SFI| EFI| IFI _:“ 81T LT1( ° S [vI0],
ge6 (908 || 7 |8 et |1 |96 |63 |65 |SE|er | OF | L¥ | &F | 68 | €F | L¥ | 8T 1% | <5 ~ g ap | e e wR Jeriven]
681 | 18T 13 |& JF (9 |&I |6 |60 |crjoe|83|9or|25)F1 8161 18 of gg I | BT | v et ot TR,
EI& | E6I 2 | — 8L |8 9T [(IT |91 | GL |68 | I8 I¥ | 56§ IG | 9L | 51 | 96 LT | 81 _ ¥L | 08 | =* PIAUEIAPPIH
gaL | 18I [ |2 | & | F J21 |OUL QL1 |08 |F%a|uE (8B )11 (9 |&8I|¢<I IT ]Il &L | 8 _ o T paojpery
LG | 89% || |& |G |6 | TG |OL|BE |85 |17 |8E| 49 |GF |08 ) 0| OF | GI LT | 8B & i [250 |es Lopreq
go¥ | 21% | ¢ | & |13 |2 )65 |cE|Ge |o0g |69 |gal)io|2efir|velsr| gy g T L e T
(¢3) | G&) m__”._ﬁ_ﬁd (1) Eﬁ._:,.:ﬁ,iuﬁ_u_nﬂ.w:_ﬁﬂu?:Q:__“w:_n:um?b (6) | (8 @ & @ (1
[ | I ] T 0 -
d | R |a|mla|w)a|n]|aiw|a|w|a|x]|a _.H R AR R | R oy
! e - —_— . m— —— — - —— _— - _— —_—— ||||._ - _—— - -
_HH |
WV IV (| povey | 5629 | 99~ | we-er | er-98 | 'se-eg | ‘sz | ‘0z~ | ‘er-o1 | ‘or-¢ feaepup 'safy

*Fasnopr .-__:__.n__.h_n__.u i r |t.r“_.

stlnoad afe 11 ur payisse(o ‘Gorge[uaa
IPIE JNOYIIM SOSNOY HOV(-03-30v¢ (1)) pPuw ‘UOR[IIWOA APIS M SISNOY  OR(-03-3oug (1) ‘sasnoy yonoay, (v) w
‘UOTIB[IIUDA APIE JIM SOSNO0Y (0B 0] HOu( PAULBIUOD 21 SBalE Pajoalas o) JO Yoo Ul m:?: worpmyndog— AT TTUV T,

=



35

‘DOTIN[IIUAA APIS JNOUJIA SISNO0Y HOU-0)-Hovq Wwjuoed jou pip fajyFayy wy pejoajas waie ], |

"AIOTE SUDIT 95301 0] SIBTAL U] ST Wl mﬂn.__..mm LT

WOIR[IIUIA

apTIs A SIFNOY ¥ou(-03-OUQ PIUIEIWOD ‘DELD [OUD UI ‘SUAIV 9501 JO U0 ATUO JN0 "PIIOA[IE 14 FUIIR ajelvdos oMl XUJIUH pue PlaUsIappn u . -
) =
BT [ PRI £a9¥ GLE GGG 156 [L& -(5axos yyoq) [eIe],
|

989°1 BT _ 9 &g | 001 8L call g9 11§) €08 £91 DET] 9F1 CEI] £F1] 821 _“ﬂﬂ " (e,

1 i |

_ |
LOZ g |1 g et | 6% | &5 | &8 og | 61 |25 st |er | an | Fr| st b . -
Al | & | I |% | & |& e | F1 ] €1 itiL e Joijé 1|8 pPraysIoppn g,
9L¥ T i g |os | 6e e 99| a8 6F ¥ | 1F ce | ¥F | L8 | a8 serwee e s PIOIDUIG
o¥¢ | — g |6 |95 €l 6t (or JoL | 09|08 | L5 03| %5 | ¥ | 81 IR S L Lapang
I8¢ ¥ “ I { o1 | ¥3 | 81 L 69 | 86 iF (6eJog | Fe]Be |2 M og L et ABIORY

| I | _

..E..EE_H.:H_G&\H Lw_m_m._m_. ___E__.u_»mm.__nx ..,.mw.:..u..q.ﬁ .x:;_._mlzu _...m_:..___..m..__.|

4 ¥ FIT gre 90F 661 181 £a] (soxas 00} 18I0,
£60°T ¢ | or 0z | ¢  6¥ eot1! 2e1] ozz| osif 901 €6 | 96 | es | 22 | 18 | ont! 6 [e10],
09z — | & & ¥ 01 gF | OF | 8¢ g1 | €6 | 61 | 91 | #1 | 02 U e B
qg gl ||l ¥ I¥ |8 ¥ _ & | &l 2 | |12 |F |9 |8 i . IH,
g - | = g ¢ |# orfs |6 |ot]® |%F Jo [L Jo |& m PIeys1oppnH.
g 1| — g |t |# st |ztfez|oz]s |2 |8 18 |s |er Pl i L R
8Lz Z | ¢ m 91 6 aF _ oF | 9 ...m m. 8L | 9T | ¥2 | 91 Oz dapieg o,
s g | ¥ 12 61 ﬁ 12| 09 | g8 s | 7e | 95 | L5 81 L T
(¢z) (gz)l (g2 u__:,.i_?:_ (wi ) fe) (e DICED _:1... ﬁ.:u_ﬁ__. () ()] () (1) (1) =

WONDIUI | IS Yirw SIERGET YIngL-op=yong — ¢




a6

G6EF 88 i 99 ¥ 0g 0g Iz I g1 LA E11 (soxas qioq) wog,
e _
E6T | 955 gl |0z | |ss)ie|ee]|oz|se)er et [e1)e |ar]|e |2 Je |28 |8 [ ) L [[EHEN B
6E g § |9 e | F 12 |6 9 13 )s | I | —1% T ¥ | — € |& | & JOL 9L | e fapqSasgl
9% G o] L R et A (G | et T (| e | el ! i | 5 ] 1 T TS g T XEIRH,
g8 |88 gt Bl g oo o WL el ) e ot e oL o o 2 LR sl LGt L L P e PIAgsIappay,
0% 88 F |@ P |4 Q% |9 FE |8 J1 B JEil Rl et L1 I (168 T e e i R e [ A A T | T PPy
96 | 88 A0 i i o I (T O R T R el Nl T B B e )l ) A S N LR T
0F |99 floys e ti |2 le ls de |90 & |2 |ea e 1T |t 1g. & Q|| ™ e o Aapogg
(eg) | (32D ||(eR) QE_GEEE_?:E; oD} e GojeD | GO () | @] )| @@ | @] @] @) (13
_ TR T T e e | ___ | = .. L | |_| TN T e T
- G G O B O 6 O 8 O e ) S T T R IR dE | 'R _ Xag
"0y NIV .mwmppﬁs "or-09 | 'eg-ge | ec-of | coF-og | ee-9g | ¢e-08 | coz-gr | or-01 | Col-g, |'e aepup sady

SISNOLT ._.___.h..,:,....__.______& —Y

*sdnoaf afe 11 ur xos puw afv Aq PoyIssE[O ‘HONIB[IUIA APIS ILM SISNOT] YIVG-0}-IRG PIIIBIUOD
[OIjaL S$¥DIY POJod[es A1} JO [OUd JO SJUAPISAT SUOWE “L()G[—§RS [ WNIUEIIDP ) SULINP “SIsNGd [[¥ WOL} sywaf—" A GTIV



oy 4
Al 219U ) 29003007 a8 o

37

£6F L1s 0 A 18 (i £E [} g A | bt 00 | (=axas qioq) QU0
£52 (098 || 6 (ST yec|ov|es|EsFu|Lt)1G |8 J&s | 1L (9 |F (¥ |8 |¥ JEOjOU|6RQUDL) " v v ¢ 130,

2 | | | )l | = sl

_ _ _ |
g | jJe-lelo a2 lsl=\8]l—]|s Qs (82 |v )i |~z | Q=l=]8 |8 |™ = ™ = “xepreq,
0g | ug (2o |z )2 |® Qs (2812 |0z (2 I=|—0—|— g =l e o PIYSIHPPIH ,
L9 L F |2 Fs |(otjot)e Qo |& Qe |59 (—)r |e Q1 || |—)% |¢t |os)jeg| = = o paoypug
g | 79 — g Q& |6 )8 [ )]s |s Qs |—]» (20T =11 1l die=h==l0 gl ww el o e
Ly | &L I | Je |rja ot |C |e |8 o (&8 |—|v Y |t | |# J& | o0 |&B| ™™ ~— = "  depOf
| | | 1 | |
_ . "
THOUDINUI | IPLG oY par SISROFF YIVL=01=-YIRF —")

LT | gl 0% 0% @ a1 il & al « 9 g e s (saxas qyoq) (w0,
et |23t |2 |2 Josfotforirifer|un]or|e Jue|s Jo |8 ¢ _ g e g o |vo)]mm s e o [wog,
er |ss [+ |%# Jole e |3 s lels|—=0s|—=)—|1 | _ I |t |—0—|—}or|€ | = o eS|
9 || B ] el e ISR T Bl G Ol (Bt Sl M o T oot i TRt Bl St e B R e S O i 11
& g —1=01=1—=1l: |=1=l=)l=1l=0=l I=|=0—|—1—]—0=-i=l8 |1 |— = = PIpsOppnH,
| st =lzlslel—=Ilzslzlrl=lzl=|=1v |=lg |=l=|=0—]|1 ks |& | o paoperg
n...w 0z & | T 89 RS RSO [ 6T o G () bl Bl (i ] et ] Rt i (e ) R [l (1 R (51 ) 1 0 [ AITY

_ e L I—i% | F 11 |8 01 18 0« |2 0% |1 I | g |8 1 L. RS LI ¥ 6L ]| ASTI0IY
%.ﬂ, | (32) _(ga)l(z) :3 (ol G EOICDI@DICED! GOl ED (EDIC :UEG_QU OLOHOLGIROLIGIG) ()
‘MoUDjYUe | Py Yjm SaSROFJ WaDL-oj-yang—"¢q




38

b 11 biC] EEI BEL 14 (i1 i ) b 95 ALE [nn *t (SaNaE 1100) [0,
|

ook | 0T 0a o 6 | o _ 4 oF i (1,9 & BT | £ i L (i _ £l 01 &l 0| o1 #1 @w-_ e n T SDEMTS IV
o (wils 6 Jo b lo|aafum]zs lox|as s |e|elesle|vfrlelr]lela]es | = sempume
a L — 1 2 | € = T 1 H E E = 1 == — — — = = — b =] e ot i 0UWIOT A
85 | &8 || 16 | 6L J B | & - =l=-1-1-1-=-1=-1=-1-=-1=-1=-I|=-1=|=|=]|=}=="1" = > A8V DIO
1 £ == =, - s — = = = = i 1 - = — = — - — -— T H o 3 = u._.n_—._.——u..wm.H_
9 a1 T i 20| | e Z= L= o o e - - i — — — — - = | =129 [ el | FEE L Yt ENOENATOS)

| | | SERTUSRINTY .,
al | &t | [ | LSl (Wit MEE S e ~“ M= 1= 1= 1=1=1=01=-1=1=1=01=1]16%| 81 | pav ‘inced “iqdony
g it - | = —_ - - - - — — - - | = — — - - — - —_| =1 % i 2 ** DTSN [ENuasnog
A | A — | = = = — - - — — — — — - = i = — — = | ="'} {1 LT o B ¢ B O A B e e =B |

| [ | I | s [ R
i | 9% Tt ol - | & ] [ ] [ £ i E |1 -l =1t | =1=11 =l L T g | sausedu] j0  sasmasN]
It | 08 T P F g B F g 1 z 1 - |1 — £ L 1 1 1 — | =11 K MS1ELS BTI0ALD ] 10 S05Uas] (]
g | 46 i ¥ [} 0t &l F L 1 — £ - | = 2 1 - — = = — =1 - — SIMEEAA-DOOIE JO sdEmasi
L LE g [ T f £l 8 L L] L g ¥ g | I 1 E L = I e — | =1 = I ne R L E TR T |
0 | 18 || & = e 40 T Al G e | (i s |l (Wl Mo ool (il WAl il (Bl il el e L TE BT T
gl | iR S — = = — — I 1 1 — =]k T - T | B & & = | 1 L ul SASTBARIT S MGG, 1810
It _ 4F T B 1 & Lh _ F ¥ i 8 L] ! i 1] 11 L] P 1 1 == =Rl - = ar . HIEI I,

| [ [ ST
| | adoaxa)isayy 10 sasuasip
fif§ kF 11 P | L It | FI a 4 A b - f 1 - —_— | - - = 1 1 1 L | @mo  pog  spigaooag
1000 65 1 I £ i % |8 I g - |1 — | T e - |1 -1l =18|&]s ¥ pougap 1cK
g | BI — — — i = £ —= = = I = = = = = = -— — = | & 8 B T DU2EOTE - UTIO L na,]
Do ol R 7 T TG (R B S el O el (e [ (T M R I O et (el [ B o [ e, 7
08 | B || — | =] = | 1 1 - l1=1l=01=-- =}1=|=1-=|-=-01-=-1|=1="!n1 = Ty e g oo R
bt el e el [ A (Gl el 0 S R S5 TR ot (6 (R [ O B (e B R R G [ i e S R T
P - — - - - - - - - - ~= - - -- - - -— £ g P g : i *+ eusggdig
£ | & = = — — - | = St e — - = - — — = = — — N 6 e o inoa-durdooy i
£ |9 — _— —_ = - — - —_ i —_ — — = — — 1 1 — | & - £ e = '° 13Ad] jaaeag
g | 8 ] it (s O BESE) |B ) e 2 (A (6 ==l == = == =01 [ Gl R | T el Rl e S|SB L
1 _ 1 = - - — | i I - - - - = - - — 1 — - -] =] = e B zodd-[uniy
|
|

i | i ) Gl N g | ‘™ d _ ‘T ' ™ i | bl | d ™ o ™ g ‘W | _ W |'a || i | g1
” spaEsdn : . H . . -
BV IV TE il gL-o0 Go=-0g ‘0g-gF Gi=0f "PE-CR UE=08 "0R-51 -0 01-3 G-

‘sdnoary 98y 11 w xog pue 28y Lq payisseo ‘L0GT-8E81 WnIuuasap oy} Sulnp ‘sasneo paywads
WOy “epaazgoagjes ‘spads ayp o up SISNOE HONOUH ], 91 JO SJUIPISAY] JO SYIBH[—'[ A TGV ],

MBI WIOIJ put sasned [[©



L o |

39

EHL _ 96 orl anl il £8 ol 1£ i L4 of LY T Tt (20X0E (I [T
BIL| 6EL || 8F | 8F i k) 18 ) e a4 b _ i 6F | L& fA | FL 4] § _ ] | b1 | sl P | 8L 06| 088 ) *° kR " BMENED 11V
w0 @ || & F B | BL ot | & 8T | F L1 Bl | ¥ F | B g |1 1 £ 518 ]¢F |l EIETLNS) A0
8 8T || 1 = T | & = 1 — £ ] £ T I = ] (B ) 1 1 I £ 1 1A e 5 aouspol s
gt el e rdlal L ltiel=l=F=l=1=l=st=i2f==22 =zt 2o o) revao
B Ll - e 2 = o = — _ . — —_ - —_— —_ | - - _— - — —_ - [ L . - ac fmriea
S =l = =il il = = == |-=] = = —_ = -] - - | =T _ O A T L ;
18| 68 || — - =] - = = |ll=f= =] = = = == = | =0 =| I 16 | B¢ | puu
e || = | = e T -1 = =]= =1 = et il Bl Bttt B — | =1 =1 =1 a g s SR HE BTV R L BT Ty
) il - - — = - — - — - - - - o - — - - - | =] 0g T T TR SO

__ [ mayRss
IE)| & || 1 g E |'s & F i ¥ E & ] — 1 & =11 g = iK% =1 ¢ 0 |oansadyg g0 S0sU0SN]
e 0 || F = b4 [ E [} F | g 3 £ i = o _ T 1 1 1 _ - -4 4 g | 11 wadels SNOAIaN JO =aseas|(]
sl zk || * | 8 et | 21 | & gl s a ¥ 1 1 ] — | = — | =} =1 =0=| =] = | — |sos=0s-poolg Jo s02vosy]
oo ( 1 || @ 7 Im| e o1 | ot 8 | ] £ F = L. | = 4T b g |l —=01-! =11 = | = ganap )0 s0-Esl]
g | %5 = & g 8 8T | & B 1 f ¥ 1 = e [ = = “an _ = ==l ==l == — | % Rt TR TR E
gc | 9% = - 1 - - I - v 1 L I 1 A L I £ ¥ Ol 2 w £ al FL | S88uaSip VDRI 19010
RE | = o = & & L L A | i LI il g | 8 4 E i I 1 1 8 © ke e i BRI

| [ (RIS

[ | [ | ylanxa) 15at) jo sastaEip
B M [ 9 i (& i M | &I i L £ L] I = (B e = I = = I | & bt e | Loy pue  sOanoLg
Ml o |l = - 1 A 1 G 1 E g s [ 1 | (] 1 - = | B | 61 peRap joN |
@ W =l = = H g | 1 — L e = T = — — — 1 - | & & I g | 5 CROQTOTE] ¢ MO
o T | O ¢ T - |1 i = [ =1 = | X t 1 1 aat| [ = i |E= == =i 1 72 w0 )
of | 8 || — — 1 = 1 1 - I - - - - - =] = -t 1l =01zl -ltlBml - - TOLAN
P |8 - | =1 = | T | =1 =]1 |1 s e 2 ]l—=-|—-Q1=-—|1}=|1t)=l=}=01=|" ' Jossjoumug
aqle | =1 =4 =1=-1=|=1=|=-1=- =-1=-/=1=-|=-}—-—|—1°¢: —1rlal pofnon e suenudia
0 | &E — - - - = | =] = -] = =-1=  =1=-|-01—-—|—-—-1—-168= 1| —F et | g |- © gaEnes-suwloog g
6|0 || = | =1=]|=0=-=1]=1]1 - 11 - = =l =i =" - 11 — Qe | g | v v oaean)gepanog
it =0 =1 = | = k= 7 - | - - =1=1=1-/=1=-"=1=11 ] 7 —f{st || - o sepwE
= T | = e e = = = A - — — — 1 - — —_ —_ —_ - e —_ = — e L k sod-jumg
q _.E _7 a _ |4 _ o _ wla|xw|la | wmla|w|la|wja|m|la|w|a|mW| 2 |K
i | i

saBe 1Y __ e | e "e0-gy "e4-gF g8 'G5 "G-0% 0541 -0 | 0r-g -0

'sdnoar) a5y 11 ur xag puw 95y Aq payisse[d ‘LOG1-§68 [ WNIUUIIAD ) fuunp ‘sasnuo poyoads uIeIL0
WOL} pug s2asned [[8 uoly .nh___m.mmb.:u&m_ﬂ..u ‘spadpr oy} Jjp i SHEAOH MOV{-0L-MOVY{ 9} JO sjuapisay] Jo syed([—'[IA dT4V],




40

(it ] i o o4 k¥ g 0a 1: Fl £1 a1 £1T i = *t(ESEDS T0q) 101
| | | |
tr | ogc | 81 | 06 | Lg | 8 |18 | % |05 ¥ J 9L | 91 | L B | 6 | ET] L | & ] 9 _ O _ E Lok | B p=r 70 % ot GOEDRNIF
[t 95 = = E g £E | 8 ] I a ] [ g =) B =T =il = I a o % T ** SHETVED) JANI0
F g — - I = = 1 i 1 - 1 = = = =2 (=2 | | (Ve (] | e [ = (|35 s i i AHIATOTA
gifz e imEe lEl=sl=l=l=1=]=1=|=1l=l'=l=t=l=l=F=l=1=|=1: 2 = =. fgne
o I e = e — - - - — - —_ - - —_—f = = =] =] =) = =1 = ] i G k! fuigaag,
= q — e - — — - - — —_ — — - - =] = =} = =} = =] & 9 o i i *t BUOEMATOD
. | _ ! ST
P 1 _ - - - - = | = - - — - - | - — [ e =1 = =]t |9 | -SGaUIC. DUV "AM[IQ3] *Andoyy
] g l=l=0=z=l=I=l=l=|=01=|=1=1= — =] = == -1 = =] & g - o smoagop (euadunon
E [ - it o - = - - ot — - | = ) (T (et WS R [l e | By b 0 e i T ML AINIEMATLY
! B _ 2 1 —_— eE g | % e 1 1 I T =l = — | = = — - x ¥ *tOWIBIEAS DAVSOAL] JO SIRVDST
9 81 | T i = E 1 & { IR (| 1 - — —_ - | & 1 1 I | - =] = 1 Tt EIAEAS SN0A AN JO SAEWIRI]
81 81 || F i L ] F & T (A = o = = o] [ | | e (B et | =2 = =l TTEOEEIA-DOULE 0 SASHBSI]
{1 B | & 1 4 ] o b L i) £ E ) 1 1 — | =l = == = e = 2 ‘" J4EDE] O S0RUaE]
i 11 “ 1 - a2 £ L (g g | 9 1 - = - - = - == - - =} == " e T ERSEREID JUNNSI YT
8 1] = - - - = ||= - - 1 — = | 1 =l 1 | =t | G| [ a EREVRETP JUTIIMLLY, Il
B | 61 e R == R E o — i b F g TRl [ I e Rt | S ] s B |t =[S S e e SN
_ _ (araTpeL g posxa) a0
Al L | F I L 1 £ H] 1 1 - 1 - - 1 - — — — - 1 — I q 10 SasBAsI)) JAYIC PUL SN1ganolg
9 NI I - = I £ I | & o 1 = 1 it ([ el Rt |t (et 381l (1 & i by T palgap 10N
g e e i e | = - =] = = === =] =] =] =] =] =11]cE T ::,a.u._mﬁ UIOOMTa0,]
£ e —J I I - - i = - = - F I — = — | | i =] == I 2 A Lt |
# (| e = = -2 | 1 = = - - = R Al R L e =T & 1] B Rl ) 5 SRUQIIBH
F g -— -— —_— — — _— 1 I - - — — . 7 1 1 1 T 1 -- 1 -_ k = °t ABAD] SLIeng]
¥ g — = — — = - e == = = = = Pt et e N i G ] b i = © BLandng
1 =L - — fe = = = — - = = — - - - = =] =] =} = =11 —_— " b "t Ao -Sn el oo gy
- 2 - - - - = | = - | = —_ | - — = = = - - 1 — |1 — el e A T IBAD] 10]IE0g
g & — = = — = —= ] | sy -_ - — = —_| =] =] =11 = [IEL =14 L B 0 e i " SUTEIY
— — — — . — . i — = Lt Gt — = - = — - — — —| = — —_ s x i . xl-remg
: : . : : |
4 IK . | N o K g | ‘W | __ ™| 4 ™ | °d _ ™ | °d _ ™| 4 _ ™| 4 _.H__u B ; ™
{ | | Frr L P
‘Epdnsiln

sodeqy | TPIRANT g ag-e ge-g¥ gF-ge op-07 g0z | ogar | o1 | or-g g-0

"SEOIR 9801} Ul SASOOF] HOOOMH J, 9Y) Ul syjea(

.m.._u.:.,.r_u.,.w m___m._n.ﬂ 11 01 XaQ puv n._md.m_. ..H.,.- payIsse[a 106 -868 ] Wnumadap g .__,.w.:__n-.;. ‘EDSNED m_...mmu_m._“_m UIvllad Mo
pue sasneo [je moay :_m....._.,.w_:h.__.._;‘__ﬂ SIS YJIN FISNOY YIVG=0P=YIDG DAUIDJUOD YINYAL NI i) UL SJUIPIEDY] JO BPJU(—"[I] A ATAV I,



41

LR

(g

(g

i

] |

I

"
—

=

H11

(SN0 TR0 (TG,

191 | LB |

=

&

w
=
-
—

Lir
—

o
—
=1

—
—
Lo

=
[}

u

—
[l =R =1 el Ter T fr ] - II-IM:

==l E=R T R e L | Bl —
= ] 2 - L= ;l‘ll

=1
—_

[=1T=~]1

=

i
— —r

| bt Ren T P T =T
o ] gl ) e ]

8 e B

[zt |8 1] 181 0

R [t 1 6L
{15 8101 T 1 e[ 4 R

| 38 I TS T I i

1 it P
161 ) B

1§ Uil Pl B B
i o [ ikl B8

a2 12| 0 1 B O Femn

T Tl e | Bl

L1 3l=
1 e

—— i a s em o ——

A 1 31 051 8 1B (i ool (86 [ 381

it L 81 1127 1L il Btocict, B 0 1] 18118

T

R I R R

d | ™

“Epaesadn

P g

i
=

G1-c

|

=

oH-59

[

i B et

o 0 15 ) S el B il ) 6

=

K1 L=

I 1=l

] ] [ 1 I 8

i etk 1] ) JRLE

LTV
[0 1 e T 11

AR

11l

SEEET EvEn

st foad 1H [l 20

R 8 R e o 16
I 0 0 Y

[
[

=AEEEE= R
] 168 B )

R0 R Y Y O
I R Y |

58 I 8 Ml
L]

IR 1N R

i BB ot [

st ] ot 188 Pl B B

] R 180 1 ] Bl
Pt rrerind

!Iil"":'=

]
=]

-
L=l

EAEONT) IV

e
18 L (S

L I

[ ==L

T 1

15 8 Rl {5 [ 151188 8

G =

T 1Y

FEEE LR

=T

EEA T 1L

et B s [0 B B

I el )t r D e T e

[ || [ R iy it 1

O | e ST .
S 3

[ =]

*TEISENTD 12730
bl  ODIMAOTA
o T Ady pPlO
" Anpaar,
Tt BUOIH| ARG
L BN
~EHIEIL,, DO ‘Adgag tandony
i A O S10afap [epuadunes
ity YLl 2103 matg
WIHIEAE aallsad(] 10 sageasl]
mMEAE SN0ATaN JO So5u28]
*H[REEIA-POOT JO SaEeas](]
. "t OQIEOT 10 SAEUREY(T
B " EAETIE D JUTOEITER]
SAFLIEID VNI, IO
b b ¥R =LSI3T
“(etEre g sdas xa) asaty)
10 SASTASTD IDU10 POE &30 IT0I5
(R LR -.uﬁ_u.—.-“.wﬂ uﬂm ur
o OnMIodgy

L] .En_.n....r__
¥ aa BT LIGE]
T dDAST M2y
= E.r.__..ﬁu_s_..:ﬂ
nanoy Aupdoo gy
pa LG B R R
v S eaweaTg
X0, (B

e

CINOTINAMEJ

=
=

Ci~-0g

.h_

=

[N
i
o~

=

[

™

LE-40%

GE-im

0e-41

SI-01

Exy

4|

it

‘Feade ador] m

NOIIVIILNG A GAI§ HIIM SHSAOF] MOV{-0L-NOV{ oY} ul syjea(]

'sdnoxr) a5y 11 ur xog pue a8y Lq payisserd ‘L061-8681 wniuwesep oYy Sunmp ‘sasneo payads ureniad woag

PUv SISNED [[¥ WOLY “wovpIHIR FpIs i JA0 SISNOY YOVG-OF=YING PAUWIU0I YAy $H2ID DYJ UL SHUOPISAT O SN —"] ATAV],




42

_ .

E6k L& o £ 1 68 £8 ] 8 A | e (e < e Tt (S0XEE TI00) (MO,
mmn_ nog || @ BL | 98 _ OF | 95 | 85 | FL | &1 | 1& | 8 BE | M ¥ |9 |¥ (¥ |8 |¥ JECL jor Qe | TIOYC ot T T EUEDMEDIV
i = 1 4 [l g F ] 4 £ _ = 8 & = || 1 e | =i ] [ 1 9 i o i3 L L e
£ L = — =t | T - 1 -— g j ] | I 1 ot | et | Bt et | [t | i1 I = = 3 3 o HANHOLA
or | L L L A — A | e | S| R | | et | el i | [ i [ T [t P [ B S R ]
i Efl=1=A=l=3F=I=1=Il=1=|=1I=1T=I==I=-1=1=1="1I=1=|=I1 I e Auymiaa,
] I = =1 —illi=di— =l = = = =l =l == =i =T | L or | v vttt T smommaAnen

{ | I CETUE
] o | = s = = — 5l S s o “ — = == —_ === | = f ar | -swedery,, powe "Anpged “Agdoiyy
g |9 = ] =il == s s El =] ==|=1=1=34—= |=[¥I=1=1=[=1% g | T+ e moojep [euaduon
o el = | : == ===l === == =1 === =100 | au || = e K an ey Aoy
T | 2L = |l = | =11 T ;| £ R | [ — = l=1= |1 I=01=10 |=1F B |0t mrsqess aATIERBI(] IO Sauuasl(
i 11 — == T v £ - | T I |l=1=1=18 |t Iz | 1=I1=18 |& g £ |0 masds Snoadan] 0 SAEUIEI
0f | 2I 1 g ] B £ 1 - | & - -] - | - =lI=l=1=1l=01=1=1=1=I" SDEEIA-TOOTE] O HOSUIEIT
1] = 1 g F ¥ 0 1 (] e | B W ol (e e R R el Bt = e oottt e JO RaRYaRi]
gt | 8 =l I F ¥ F £ o =l S - I=1=-1=/=1=1=1=1=})= | = | °°_ ° So6eafpiOBOSNEI
2 | F —a |l || (R | ||l e e | (el (S| PR (R [l | i) (o1 B ey | (B8 | 1 TR T Bl | it | el BV UNMBGR], 19430
A | —f=01=-1—q1 H B & f g ] I 18 SR S R e (R - | [l ) 1 I SN AT i e e W [
_ | WEIIT] Jda0Xa) 18210
B | BE T g L BT | & g el L [ 1 =2 == tis I=dl=ll =l 1 | & | IO S3EUEID JAT10 POV SRIonolg
0 RIS ] el Rl D == N = | = || 1 | === 1L =i 1= 1= 1= 1= -l i e Lo
7 1 1| — - | == — 1 - | - — - = e = = e —E | H 1 g | o | o OT[UOdg] | O s,
===l =02 l=l=|=f=|l=01=01l=1=1=0=l=1=1=01= I=V = = k2 Gz avdcT
Iz | 81 et [ | | 1 = e |l = =) =il ) e =l === T = A (T (R o BT (]
1 F £ e e e B R e | e d— I=1= = 1=11 = === [ == 2 ‘= Ioaporamoy
g it =l === ===zl =12 IZl=4Z 018 | s |E [T |08 s thei ape TESRGHE
¥ ¥ - - - - — " - | = = - - === }=|=1= |1 —_ - ¥ £ N - = #nco-Sujdoog g
£ £ | ==|=1=1=1-=-|-=-1T1 — - =]=|=1=[=]=1=|= |1 ; g8 | 't 't 't 10ARJ J01INOS
1 g — — =1 = — — — - = — - —_ —_ = =a —_— = was — —_ I £ jetd L i S Ht mm_.._.:..._.&.ﬁ
= e __ = i o 25 53 =3 S _* ) == =i el e e e s e == —_— = 4  Eod-[ems
H
g m ol ™ | ‘K L | N d T | ‘W | 4 HWiId |'E]4dEd | R4 | Rg'd| Wy d ™
a8y v || fﬁ_ﬁﬂ_: "01-09 "09-4 "0g-t 'G-ge 958 ez-0c | coe-st | er-or | cor-g w0 |
1] A L ]

'SBOIE 9897} Ul NOILVTIING A HAIS LAOHIIMA SISONOT] MOV{-0L-MOVE a1 ut sypea(y

'sdnoany o8y 11 w xog puv o8y £q paysse[o L0 1-86%T WNITUSIAP oY) Jurmp ‘sesned pagroads ureprad moiy
pUE S9SNBD [[€ WOJ] ‘U0HDJIUIR JPIS YR SISNOY YODG=0)=YIDG PAIDIUI YIXYR VD Y} UL FUIPISAL JO qrea[—"X 4TV ],



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

-

TABLE

from certain specified Groups of Causes, during the decennium 1898-1907, classified in 11 Age Groups.
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TaprLe XIL—Mean annual erude death-rates per 1,000 from

all causes and from certain groups of causes,” as well as the

mean annual death-rates from all causes, corrected for varia-

tions of sex and age constitution, in the through houses and
the back-to-back houses of («) all the areas, and (4) the areas

which contained back-to-back houses with side ventilation.

() AU the areas collectively.

Buck-to-back houses,

—_—

(2) Erclud-

Causes of death | Tt | (0 B | e
with means | wluf ;-1;:“3
of side | oy
ventilation. | [:ggtglzzﬂ';
Small-pox, measles, scarlet fever, whoop- 100 1-34 1-50
ing-cough, diphtheria, and enteric
fever.
Diarrhoea... 69 gl 05
Pnenmonia (all fnrmﬁ} 5 Ses 1-(1) 162 1-58
Bronchitis and other diseases of the 1'52 202 224
Chest (except phthisis).
Phthisis ... Lk 5 127 1-27 1'41
Other tubercular diseases iy gi , 5
Maligpant diseases TH 67 ; T4
Diseases of the Heart ... 119 1:05 | 1-05
5 = Blood vessels ... 549 932 | 03
1, c Nervous system git 6 | 67
ot Digestive system " 62 61 | ‘61
Premature bir th, congenital l:]i.-flll.-th-, 1-28 237 Z 263
convulsions, tLLthmg atrophy, de- :
bility, and * marasmus.” :
Old age ... = 75 68 ! "80
Violence ... 22 24 ' 25
Other Causes ... 15D 1+40) 1 1-30
Crude death-rate from All Canses ... ! 13-85 I 1640 ! 1725
i i
Factors for correcting variations of sex 11630 I 1:1340 1-1284
and age constitution. i
I
|
Corrected death-rate ... . | 1615 | 18-60 19-4%5
Comparative mortality ... S s 1,000 1,152 | 1,205

' The death-rates from different causes given in this table, being crude
de.;th-mtes, are not accurately comparable (see pp. 19 to 25).
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TapLe XIl—cont.

(b) Areas which contained back=to-back houses with side ventilation.

i Back-to-back houses,
(1) With :
Canges of death.® ':[]‘-.ILT,:.;EI] me:i':li of {Ei::’;:h:fut
side
;ﬁﬁfg%’% ventilation
four only). | | (Rows only).
o — e I., —
Small-pox, measles, scarlet fever, whoop- 03 83 07
ing-cough, diphtheria, and enterie
fever.
Diarrheea.. g 67 08 106
Pueumumu. (all fm'ms] 106 171 145
Bronchitis and other dm.easea of the 118 1-32 2406
Chest (except phthisis).
Phthisis ... 118 83 1-36
Other tuban:ular "diseases : 58 59 -39
Malignant diseases - 00 44 , 65
Diseases of the Heart ... - 1-38 1-03 ' 71
i e Blood vessels .. 09 "88 71
5 i Nervous sj'-stem 61 64 : G5
“ - Digestive system ... 67 G4 i 0T
Premature birth, congenital defects, 1118 1-51 i 2465
convulsions teething, atrophy, de- |
bility, and * marasmus.
Old age ... 67 29 66
Violence ... 22 19 | 52
Other Causes ... o e 4es 1:50 171 | 158
Crude death-rate from all causes ... II 1372 13-59 1591
Factors for correcting variations of sex 11305 1-1542 11277

and age constitution.

= I
Corrected death-rate ... 15561 1569 17-94

Comparative mortality ... 1,000 1,012 1,157

# See footnote to previous table,
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TapLe XIII.—Factors for correcting differences in the age and
sex constitution of the populations living in throngh and back-
to-back houses in all the areas, in the areas containing back-

to - back houses with side wventilation, and

in the area

in Leeds, in respect of mortality from all causes and from
certain speeified groups of causes, calculated on the basis
of mortality in England and Wales during the decennium
1891-1900 being unity in each case.

Populations for which

Factors of correction for mortality from

}

fﬂ.l{:tnﬂl'}:- Df h | Pnﬂumﬂ“iui
correction have been ' - bronchitis
ealeulated. {.A" | Phthisis. 'Hffmt:m"“ and other
SMNERS. i ISEASER. P“:!_I]'I,ﬂ"ﬂ['}'
diseases
I I
1. All areas. | !
| |
(@) Through houses ...| 11630 4025 1-3462 1-2124
(b) Back-to-back hounses 111340 | 9085 1°1111 1"17 16
(¢) Back-to-back houses 1-1284 | 9145 | 1-0667 1-1630
excluding  these | . '
having side ven- |
tilation. !
2, Areas only which con- |
tained  back-to-back |
.Ii”i'”.‘jl"s i'f'l'.h’l' H.I:I‘FI"
ventilation.
(@) Through houses ... 1-1305 025 1-3861 1-1716G
(4) Back-to-back houses 11542 8910 1-2069 12007
with side ventila- i |
tion. : :
(¢) Back-to-back houses| 11277 0026 | 1-1667 1:1660
without side ven- | |
tilation. - | ?
() All back - to - back 1-1383 | -R968 1-1864 11805
houses. i
3. Area in Leeds.
() Through houses ... 12553 D205 1"1475 i 1-3249
{#) Back-to-backhouses,  1-1455 9392 0211 1-1760

* The group of infections diseases comprizes small pox, measles, scarlet

fever, diphtheria, whooping-congh and enteric fever.
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TasLe XIV.—Factors for correcting differences in the age and
sex constitution of the populations in through and back-to-
back hounses, in respect of mortality from all cawuses, in the
larger individual areas selected, mortality in England and
Wales (1891-1900) being unity in each case.

Factors of correction for mortality from all causes
for populations living in

Areas Back-to-back Ei”’“k'm'lm“l‘
selected in houses, ex- ]m;:_se:-:,t{_x-
Through |Back-to-back|cluding those G_Eir;Ill% !";'iu
hounses, houses. with side | WHIOUE BICE
saitlaiEan ventilation
(Rows only). (Blocks of
four only).
Leeds ... 1-2553 1-14556 | 11455 -
Morley... | 12224 11616 | 1-1586 11668
Batley ... 0 1R 1-0931 | 1-0371 1-1683
Bradford | 10905 112224 | 1-2316 —
Huddersfield ... | 10700 10613 | 10236 —
Halifax 1-1091 11586 | 1-1796 —
Keighll:}‘ 1-1051 11160 —W 1-1160
Other towns .. 1-1502 10720 10720 —

* No population,

T Population too small for corrvection.
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