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Dr. R. W. Johnstone’s Report to the Local
Government Board upon an outbreak of
Enteric Fever in the Urban District of
Ormesby.

ArRTHUR NEWSHOLME,
Medieal Officer,
15th September, 1909,

For many I;ears past enteric fever has been unduly prevalent
in the Urban District of Ormesby. In the year 1908, an outbreak
of unusual severity led the Board to direct an inquiry into the
eircumstances connected with its causation and spread.  This
inquiry was allotted to me, and I visited the district in January, 1909,
and on other occasions.

The Ormesby Urban District lies directly south-east of the borough
of Middlesbrough, and adjoins it. At the census of 1901 the

. pulation was 9,482, and the number of inhabited houses 1,838.

' ggnﬁe then there has been considerable development. In 1908

there were 3,023 houses, and the population was variously estimated

from 12,500 to 15,500. The latter figure is probably the nearer to

the truth, and taking intp account the number of houses in 1908 I

think the population may be taken as approximately 15,000,

The area of the district as given in the census report, 1901, is
2,833 acres, but nearly the whole of the population is concentrated
at North Ormesby ang Cargo Fleet, which are only separated from
Middlesbrough by the North Eastern railway line. The rest of the
district is purely agricultural and has a population of about 400
persons. Estimated from the number of existing houses the
respective populations of North Ormesby and Cargo Fleet in 1908
were 12,800, and 1,800. -

North Ormesby is practically continuous with Middlesbrough.
The houses are set closely together, and with the exception of the
market square there are no open spaces in the town, As a rule
there are no gardens, and the yards are cramped for space,
especially at corner houses. Each row of dwellings faces direct
upon a street and is separated from the parallel row bebind by a

S

e S

. LONDON:
PRINTED FOR HIS MAJESTY'S STATIONERY OFFICE,
By DARLING & SON, Lrp., 34-40, Bacox Streer, E.

And to be purchased, either directly or through any Bookseller, from
WYMAN axp SONS, Lrp, FErTtEr LAKE, EC. ; or
OLIVER Axp BOYD, TWEEDDALE COURT, EDINEURGH ; or
E. PONSONEBY, 116, GRAFTOX STREET, DOUBLIN,

1909,
Price Fourpence.

ﬂﬂl 1‘?#
(13892—21.) Wt. 10930—761. 500. 10/09, D &5,

/00



2

narrow back lane, and by the yards. The back lanes are generall
arched over at either end by buildings ; they are well paved wit
scoria brick, and are kept fairly clean. Most of the houses have
four rooms.

Cargo Fleet lies a few hundred yards north-east of North
Ormesby. The houses here are on the whole more modern than
those in North ()rmesby, but otherwise the short deseription above
applies equally to Cargo Fleet.

SanviTary CircuMsSTANCES OF THE DISTRICT.

Exerement disposal.—This is effected by privy middens and pail
closets, with about 50 water-closets. Prior to the end of 1908 a
contractor was employed to empty the middens and pails in North
Ormesby and Cargo Fleet; the contents of the middens were
removed every two months, and those of the pails every fortnight.
The contract was not satisfactorily carried out and the district
council have now undertaken the work themselves.

The privy middens are large covered-in structures, each midden
having two privies and serving two houses. The hottoms are
purposely left pervious, with a view to allowing the liquids to soak
away. The roofs are often leaky and sometimes dilapidated.

Drainage and sewerage—In North Ormesby and Ca!:?o Fleet
each house is provided with a trapped gulley in the yard for slo
water. A four-inch drain is carried from the gulley undernea
the privy midden to the sewer. In its passage under the midden
the drain is laid with open joints with a view to conveying the
soakage from the midden to the sewer. Many of the yard g’lﬁlﬂj’ﬂ
were observed to be choked or otherwise faulty. The sewers are
glazed socketed pipes, jointed with clay, ranging in diameter from
9 to 21 inches. Until the end of 1908 there was no sewer ventila-
tion. Owing to the level nature of the locality and its inconsiderable
elevation above sea level the sewer gradients are often too flat; in
one instance, indeed, the gradient was found to be in the wron
direction. Owing to this condition the sewer behind the rﬁ?meﬁ
gradient remained permanently full or almost full of sewage, forming
a water trap which prevented gas from the sewage tanks finding its
way into the sewers or house drains behind this trap. It was
locally suggested that gas emanating from the sewage tanks was
concerned in the spread of enteric fever in North Ormesby in 1908,
and the theory was supported by the allegation that the part of the
town least affected by the fever was protected from sewer gas by
the trap described above. This matter will be considered later.*

Sewage disposal—The sewage of North Ormesby and Ca
Fleet passes to settling tanks, situated about 100 yards north of the
former locality. The tanks are roofed in but not so as to be
air-tight, and the effluent eventually reaches the River Tees by way

of the Middle Beck.

© The portion of the sewer in which the reverse grade oceurs is marked on
the accompanying map by arrows, and the sewers presumably trapped off from
the tanks by the liquid sewage held up by the reverse grade are marked in black
while the other sewers are marked in red.
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Water supply.—North Ormesby and Cargo Fleet are supplied
from the mains of the Tees Valley Water Board, with the exception
of a small portion of Cargo Fleet which is supplied from a reservoir
on Ormeshy Hills.

Hospital accommodation and disinfection.—Cases of infectious
disease are sent to the Middlesbrough Sanatorium situated about
2} miles from North Ormesby, between Ayrsome and Linthorpe.
A charge of 6s. a day is made by the town council for each
patient, besides one guinea for the ambulance.* During 1908, 30
enteric fever patients were removed to hospital.

The following measures for disinfection were taken during the
outbreak of enteric fever in 1908. On notification of a case the
inspector of nuisances, accompanied by an assistant, visited
the house and nsed a thirty per cent. solution of cyllin to soak the
walls and contents of the privy midden, or pail closet. After the
removal of the patient slﬁphur was burned in the room. Bedding
was burned at a furnace near the sewage tanks. When the patient
was nursed at home sanitary pails were provided, and removed
twice daily, the contents being buried after disinfection with cyllin,
Disinfectants were supplied free, and a printed circular was left
giving full directions for the prevention of the spread of infection.
The medical officer of health personally visited all cases.

History or ExnTERIc FEVER 1IN THE DIsSTRICT
PRIOER TO 1908,

TasrLE I.

Showing the notifications of entevic fever in Ovmesby Urban Distric
during each year of the period 1894-1907 inclusive, and the
number of deaths from the same cause.

_— Cases. Deaths. ‘ —_— Cases. Deaths.
1894 ... . 16 1 | 1901 ... o 12 9
1895 ... 42 7 1902 ... 7 1
1896 ... 13 1 1903 ... B =
1897 ... i 16 A 1904 ... 12 1
1898 ... 44 a2 1905 ... 3 1
1899 ... we | 21 2 1906 ... 11 3
1900 ... 4 — 1907 v 19 !

From this table it will be seen that there has long been undue
prevalence of enteric fever in the district, although in occasional
years the incidence of the disease has not exceeded, or has not even
attained the average.}

© These charges are defrayed by the urban district council except in the
case of panpers, who are paid for by the Guardians.

+ Notifications and E‘gﬂtha of imported cases at the North Ormesby General
Hospital are not included in this table.

jo7
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TaerLe Il

Showing the seasonal incidence of enteric fever in the Urban District
during the period 1894-1907 inelusive.

January, 11 cases May, 3 cases ... September, 48 cases
February, 9 ,, dune, 8 ., ., Oclober, s
March, 12 ,, July, 18 , ... November, 18 ,,

pEL Y TS August, 25 ,, ... December, 8 ,,

Here it may be noted that the nsual October maximum and May
minimum are well marked. The only important variation in an
individual year was in 1907 when there were two cases in May and
none in October, the bulk of the cases occurring in July and
August,

ExtEnric FEvER IN THE DisTrRICT DURING 1908,

Sixty-five persons were attacked during the year, and 51 houses
were invaded. All the cases were in North Ormesby except two,
one in January and one in September, which oceurred in Cargo
Fleet. The cases® were distributed over the year as follows :—
one in January, one in June, three in July, 16 in August, 14 in
September, 24 1 October, two in November, and four in December.

In view of the fact that only two cases were reported in the
urban district outside North Ormesby, detailed consideration of
the outhreak may be confined to this locality.

The distribution of the fever in point of time, during the period
of chief prevalence in North Ormesby is shown in the following
table.

TasrLe IIL
Showing the number of cases of enteric fever in North Ormesby
during each weel: of the period August 1st, 1908, to November
27th, 1908, and the number of houses invaded during each week
of the same period.

|
Number | Number Number | Number
Week ending of of Houses || Week ending of of Houses
Cases. Invaded. Cases. | Invaded.
Anpy Thh | 2 2 Oct. 9th ... 1 —
L] ldth L 5 B 5 LR lﬁtlh (LY ] E [l 4
T el 5 4 " 28rd ... 5 .
Vs ... 4 ] S 5 . 5
Sept. 4th ... 3 3 Nov. 6Gth ... 5 2
il G 4 T —
T 2 1 o e [ =
- loRme o 2 1 » omh 1 1
Oct. 2nd 3 3

It will be seen from this table that there was no sudden “explosion ™
of the fever, but rather a steady prevalence of the disease during

2 It was found

possible to ascertain with tolerable accuracy the dates of

onset of the fever during 1908, Both here and in dealing further with enterie
fever during 1908, I have used the dates of onset in preference to those of

notification.
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August, September, October, and the early part of November,
followed by a rapid drop in the oceurrence of cases.

There was marked localisation in the distribution of the fever.
The first case in North Ormesby in 1908 occurred on June 29th
in Stephenson Street, the next on July 2nd, in James Street,
close by, the next on July 11th, in Telford Street, at quite a different
part of the town. Other cases followed in the neighbourhood of
the first two houses invaded, and throughout the remainder of the
outbreak the disease showed a marked preference for the neigh-
bourhood of Stephenson Street, and James Street. Not more than
a dozen houses were invaded in other parts of the town.

The greatest concentration of cases upon area was in parts of
Stephenson Street and Peirson Street, which back upon each other.
In this block there are 33 houses, and nine of them were invaded,
with 13 cases.

On the map supplied with this report invaded houses are marked
by red spots.

TaeLe IV.
Showing the age incidence of enteric fever in Novth Ormesby during
1908.
- :
Age. ‘ 0-5 ‘ -10 | -15 ‘ -20 l -25 il -80 ‘ -3h ‘ -40 ’ —45 1-]-‘15

I
Number of Cases | 8 i 9 ] l T 1 8 ‘ 12‘ il ‘ b
1

3!1

Thirty-one males were attacked, and 32 females. Nine of the
males attacked were under the age of 10.

COHSIDERA.TION O0F THE AGENCIES WHICIHI MAY HAYE HAD
CONCERN IN THE SPREAD OF EN1IERIC FEYELR 1IN HDHTH
(ORMESBY DURING 1908,

Direct personal infection.—Altogether 49 houses were invaded
by the fever, and in nine of them the first case was followed by one
or more further cases. Of these latter, which numbered 14 in all,
four were attacked less than a week after the preceding case in the
same house, and may therefore be regarded as having contracted
the infection from some other source. Nine of the remaining 10
occurred in houses where the first patient was nursed at home, and
the tenth case occurred in a house from which the preceding patient
had been removed to hospital seven days before, on the seventh
day of the disease.

o persons who were in the habit of visiting infected houses
were attacked, also one person who was nursing a case of enteric
fever, and one woman who had repeatedly visited a sister who was
suffering from the disease.

In addition there was a series of nine cases amongst seven families

~all related to one another, and mostly living in the same street, in

which personal infection may conceivably have played some part.

Water supply—North Ormesby is sup%lieﬂ throughout by the
Tees Valley Water Board. e possibility, however, of this
supply having become infected at its source was negatived by the

[0Y
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fact that Middlesbrough and other places supplied with this water
had not suffered from the fever in unusual degree during the period
of its excessive prevalence in North Ormesby. Nor, indeed, was
the distribution of fever in time such as characterises an outbreak
of enteric fever caused by the specific pollution of a public water
supply at its source. Moreover the marked localization of the
fever in North Ormesby itself was inconsistent with causation of
this sort.

This localisation, however, was consistent with the possibility of
infection due to specific polluting material having gained access to
local mains, whether through defects in these or in the course of
repairs undergone by them. Inquiry was accordingly made on
these points, and it was found that 35 alterations or repairs were
made to maing in North Ormesby during 1908. In no instance was
any relationship in time observed between repairs to the mains and
occurrences of fever that was suggestive of causative connection,
It is true that several cases of fever occurred in Stephenson Street
about a fortnight after the addition of a stop tap to the local main,
this, however, was not a repair but an addition, and there had already
been six cases of fever in this street.

Attention was also directed to the possible contamination of
house water supplies through faults or leakages in the supply pipes
within the house yards. It was found that 212 repairs to such
pipes had been effected in North Ormesby during 1908, but in no
instance was any connection traced with subsequent occurrences of
fever.

Sewerage and drainage.—At the time of the outbreak of fever in
1908 the sewers in North Ormesby were not ventilated, It was
suggested that gas from the sewage tanks found its way back alon
the sewers and escaping through the open jointed house drains h
a causative connection with the outbreak of enteric fever. This
suggestion was occasioned by the existence of the accidental water
trap referred to under Drainage and Sewerage, p. 2 above, which
it was alleged protected from tank emanations those sewers which
served the part of the town where there had been but little fever.
It appeared, however, on investigation that while the area mnot
protected in this way from tank emanations included the heavily
attacked portion of the town, it also included a considerable part of
the town which was lightly attacked or not attacked at all ; indeed,
the heavily attacked neighbourhood constituted less than one-fourth
of the whole area exposed to the tank emanations, In addition it
was found that it was very doubtful whether the amount of sewage
retained by the reverse gradient was sufficient to completely fill
the sewer and form an efficient water trap. Moreover, in the
absence of pressure at the tanks,* it appears improbable that
gaseous emanations from them would travel along almost level
sewers against the current of the sewagz. In order to make the
matter clear, I have marked the reverse gradient in the sewer by
arrows on the accompanying map. I have also indicated the
sewers trapped off by colouring them black, while the other sewers
are indicated in red. Cargo Fleet, all of which was unprotected
by the reverse gradient is not included on the map.

® They were not covered in so as to be air-tight.
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Milk supply.—Milk is supplied wholesale from 11 farms to
retailers living in North Ormesby ; seven of these farms supplied
milk to houses in which enteric fever occurred. In no instance was
there marked association of the disease with the milk supplied from
a particular source, the greatest number of houses invaded amongst
those supplied from any one farm being nine. This number was
noted in relation with two farms, which were, as a matter of

recaution, visited and inspected. In neither case, however, was
E:uare any evidence of the presence of infection, nor any history of
illness of a suspicious nature in the family of the farmer or among
the farm hands,

Investigation as to the incidence of the fever among the
customers of retail milk sellers also gave negative results. There
are 46 retailers of milk in North Ormesby, who are mostly dealers
in other articles, such as oil and cured fish, and whose trud}ﬂ in milk
is usually small. Of these 46 retailérs, 17 supplied milk to one or
more invaded houses : in no instance did the number of invaded
houses supplied by any one milk seller exceed six.

Nine invaded hounses were supplied with condensed milk alone,
and 18 with condensed milk as well as with ordinary milk from one
or other of the milk sellers referred to above. In four houses the
milk supply could not be definitely ascertained.

Shell-fish, consisting mainly of mussels and periwinkles, are
hawked in the streets of North Ormesby. They are usually
obtained from the Tees below Middlesbrough, where the river is
badly contaminated with sewage. Out of 62 cases in which inquiry
was made it was found that 16 had eaten shell-fish within a period
of 5 to 21 days before the onset of enteric fever. That is 25'8 per
cent. of those questioned had eaten shell-fish a short time previous to
their illness. In order to obtain some figures with whiech to compare
this percentage, a census was made of two or three typical streets in
North Ormesby, and inquiries were made as to the consumption of
shell-fish, ice cream, fried fish, and later on of uncooked vegetables,
Inquiries as to shell-fish were made at 174 houses, and it was found
that in 16 shell-fish of one sort or another were consumed in the
summer of 1908, 827 persons were interrogated and 60 of them
gave aflirmative replies. That is in 92 per cent. of the houses, and
in the case of 7-3 per cent. of the individuals, shell-fish had been
taken during the summer of 1908. It appears then that amongst
those attacked by enteric fever there were more than three times as
many persons who had eaten shell-fish during the period of 5 to 21
days preceding their illness as was to be expected from the figures
obtained at the local census. The disproportion is much more
marked when it is considered that the census inquiry included the
whole summer, while the inquiry made from patients included only
a particalar period of 16 days. These figures afford strong
presumption that the consumption of Eigeciﬁcallj' infected shell-fish
contributed to spread enteric fever in North Ormesby during 1908,

It will be found later on that there is reason to regard the houses
having privy middens as more liable to invasion by the fever, than
those with pail closets, or water-closets, and in view of this
it is interesting to note that of the 16 persons attacked after the
consumption of shell-fish nine lived in houses with pail closets and

[0
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seven in houses with privy middens. This nearly equal incidence

oes to indicate that in this group of 16 we have a different
Eﬁtﬂrmining factor, not the class of closet, but in all probability the
ghell-fish consumed.

Fried fish is a common article of diet in North Ormesby, and in
the northern counties generally. It has more than once been
accused, in my hearing, by medical officers of health in northern
districts of acting as a vehicle for the spread of enteric fever. Two
cases of enteric fever were notified from a fried fish shop in North
Ormesby on the 24th of September, 1908, and one case on the
Sth of September from another fried fish shop.

In these cirenmstances some attention was devoted to this article
of diet. I visited several of the fried fish shops in North Ormesby
during the evening when trade is in full swing. The method of
preparation and sale is as follows :—Pieces of raw fish are removed
from a stack on the counter by means of a pair of tongs, they are
dipped in batter and then dropped into a bath of boiling fat or oil.
When browned they are removed from the fat or oil with the tongs
and placed upon a shelf to await the customer’s order, becoming
more or less cold, according to the length of time which elapses
before they are purchased. When an order is received the pieces
of fish are taken from the shelf with the fingers, wrapped in a

iece of newspaper and handed across the counter to the customer,
Ii‘he dangerous part of this process is obviously the handling and
the newspaper. I found, however, that the papers were bought
specially for the purpose, and had probably not been previously
opened. DBut the handling of the fried fish by a person suffering
from enteric fever, or bearing about him the infective material of
that fever, might readily lead to specific contamination of the fish,
and, through it, to transmission of the disease to others.

It was ascertained that out of 39 persons attacked by enterie
fever in North Ormesby, 39 had eaten fried fish shortly before
their illness, that is 661 per cent.

At the census alluded to above, 827 persons were interrogated
as to whether they habitually eat fried fish, and 573 of them
answered in the aflivmative, that is 69'3 per cent. habitually eat
fried fish. Here the correspondence between the number expected
from the census and the number of habitual fried fish eaters actually
attacked by fever, is very close, and goes to exonerate the fried fish.

Eleven of the 39 persons who had eaten fried fish had procured
it at J———"s, where there was a case of enteric fever omn
September the 5th, but none of them had procured it from
—n’s, where there were two cases of enteric fever on
September the 10th. Four of J———"s infected customers were
attacked before September the 5th.

There are 15 fried fish shops in North Ormesby, eight of which
supplied fish to invaded houses. The number of invaded houses
amongst the customers of each shop varied with the distance of
the shop from the most heavily infected area. Thus R—e

of 63, Stephenson Street, supplied 13 invaded houses, J ; of
7, Harrison Street, supplied 11, T n, of 10, James Street, 11,
T d, of 33, Beaumont Road, five, D , of 21, High

Street, two, and A— ——, of 45, Hampden Street, two. As a
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rule fried fish is obtained from the nearest available shop, which
would suggest that the varying incidence of the fever on the
customers of the several shops was determined by the greater or
less proximity of the shop to the infected area.

Taken as a whole, the evidence is not such as to indicate that
the consumption of fried fish played any part in the transmission
of the fever in 1908, e

~ Tee eream is consumed in considerable quantities in North
Ormesby during the summer months. Out of 827 persons inter-
rogated for purposes of comparison, 153 or 185 per cent. partook
of ice cream during the summer, either habitually or occasionally,
chiefly the latter, gIn 61 cases of enteric fever when inquiry was
made it was ascertained that 11 had taken ice cream within one
month ot their attack ; that iz 18 per cent. ;

[ inspected the premises of some of the ice eream vendors, and
I found that the process of preparation involves prolonged boiling
of all the materials used, so that this article of diet is not in itself
a likely vehicle for conveying infection. The same cannot be

said of the glasses in which it is retailed, which are seldom

sufficiently cleansed after use by the previous customer.

~ Uncooked vegetables comprising eress, lettuce, radishes, celery,
and onions were inguired into. Cress is little used in North
Ormesby, but the others are in common use, and are generally
grown by the consumers at their allotments.* Forty-seven enteric
patients were questioned on their consumption of uncooked
vegetables, and only 19 (404 per cent.) had eaten them within
a month of their illness, whereas out of 846 persons interrogated
at the census alluded to above, over 90 per cent. were in the habit
of taking uncooked vegetables at one time or other. I am not
satisfied that the inquiries made from the patients were sufficiently
minute—stress appears to have been laid especially on cress, and
full enquiries as to all the other vegetables were not always made.
So far, however, as the evidence goes, there is no reason to suspect
uncooked vegetables of having been a vehicle of infection.

Ererement disposal—The large covered privy middens which
exist in the district afford constant opportunity for the spread of
excremental infection both by the soiling of the pavement of
back streets during the process of emptying, and by affording
breeding places for house Eies, whence they can carry infection to
food in the houses. In the year 1908 the houses in North Ormeshy
with privy middens numbered 1,301, while those with pail closets
numbered 1,296, nearly an equal number.

The total number of houses invaded in North Ormesby was 49.
Thirty-four of these had privy middens, 13 had pail closets, one
had a water-closet, and one had both pail closet and water-closet.
Thus the houses with privy middens suffered 2} times more
severely than those with pail closets, although the number of
privy middens and pail closets in the town was almost exactly the
game. The number of house flies was unusually great in September
and October of 1908, I was-informed at some of the invaded houses

* Privy midden refuse is common!y used as manure on the allotments in
North Ormesby.

13802 B
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that so numerous and persistent were they that it was necessary to
heat them off each piece of food as it was conveyed to the mouth,
It is true that the principal breeding place for house flies is stable
manure, and there was a stable in the centre of the greatest
agglomeration of cases which occurred ; but house flies also breed
in privy middens, and whatever may be their place of origin they
can obtain free access to privy middens, and there is no doubt they
are capable of conveying infection from them, if it be there. The
contents of privy middens in North Ormesby were removed once
in two months during 1908, and the house fly in warm weather
requires but a fortnight to pass from the egg stage to the imago, so
that ample opportunity was afforded for breeding in the middens.
Of course, the fly is unable to carry the specific infection unless it is
there for him to carry, so that a spot map of the cases and stables
in North Ormesby, as would be expected, showed no grouping of
cas2s around stables; but where a stable existed in connection
with contaminated middens,® as at the back of Peirson Street and
Stephenszon Street, the grouping of cases around it was marked.
rom measurements taken at 48 houses in different parts of North
Ormesby it appeared that the average distance of thesprivy midden
from the pantry was 16 feet, the measurements varying from 4} feet
to 28 feet. The average distance from the nearest living room
window was 135 feet, the measurements varying from 7 feet to 27 feet.
Inguiry was also made with a view to ascertaining whether there
had been relationship between privy middens and prevalence of
enteric fever in the whole urban district during the 10 yedrs
immediately preceding 1908, With this object the notifications of
enteric fever during these years were scrutinised, and the nature
of the closet accommodation in the invaded houses ascertained, each
case being verified when necessary by personal visit. In order to
obtain an idea of the comparative numbers of privy middens and
pail closets existing during these years, it is necessary to go back to
somewhat ancient history. In 1882 there were 1,580 houses in the
urban district, all of which had privy middens. On the adoption
of building byelaws in that year, it was determined to discourage
the building of privy middens, and no more have been built.
During the 26 years since 1882, 198 privy middens have been
converted into pail closets, It seems reasonable to allot at least
100 of these conversions to the 10 years, and in the absence of
definite information I have allotted ten conversions to each year.
In 1908 there were 1,641 houses in the whole district with pail
closets and 1,382 with privy middens. The number of new dwellings
erected in each of the precedinﬁ 10 years having been ascertained,
simple subtraction with an allowance of ten conversions in each
ear gives the approximate number of houses with pail closets and
1ouses with privy middens for each year. They are set out in the
following table, and although the respective numbers of pail closet
houses and privy midden houses are not absolutely accurate, yet a
very fair idea of the comparative incidence of enteric fever on each
class of house can be obtained. '

* The first case in this group occurred on August 1st, and was not notified
until August 16th, so that there was no doubt that the midden was contaminated
repeatedly before disinfection.
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Tasre V.

Showing the number of houses invaded by enteric fever in Ormesby
Urban District during each year of the period 1898-1907
inclusive, distinguishing invaded houses with privy middens
Jrom invaded houses with pail closets: also the approximate
number of houses using each of these methods in each year.

| No.of KNo. of =
- No. of p No. of
hu?:fp ;F:I'I-h i h-::nupsre_:f.|ir ;m'rh honses wth
% middens in- | 5, Gy | middens | P45, G
ed by . = in tha Lt
| AR enteric fever. T district.
5 il 1,482 452
1899 ... 18 ' —_ 1,472 490
1800 ... 3 1 1.462 569
1901 ... 8 4 1,452 G6RT
TR o 5 1 1,442 770
1903 ... o 1 | 1,432 B8R4
1904 ... . 8 4 1,422 1,038
19056 ... —_— 3 . 1,412 1,170
1906 ... 8 2 . 1,402 1,381
1907 ... B 12 ; 1,392 1,531
I

It will be seen from this table that in every year except three
the incidence of enteric fever upon houses with privy middens was
proportionally greater than upon houses with pail closets. Thus
in 1898 when the privy midden houses were between three and four
times as numerous as the pail closet houses, the notifications from
the former were more than nine times as numerous as those from
the latter. In 1907, 1905, and 1901 the pail closet houses suffered
in greater proportion than did the others.

t 18 to be noted, however, that in 1901 the relative incidence of
the fever on pail closet houses was but little in excess of that on
privy midden houses ; while in 1905, the number of notifications
of the fever in the district was too small to afford means of properly
‘making comparison of this sort. I[n 1907, the markedly heavier
incidence of the fever on pail closet houses may conceivably have
been due to other influences than those habitually operating in
relation with methods of excrement disposal, a hypothesis which
recelves some encouragement from the unusual seasonal prevalence
of the disease in this year to which attention has been drawn on

p- 4. But, however this may be, occasional variations such as

those observed in 1901, 1905, and 1907, do not seriously affect the
weight of evidence afforded by considerable data extending over
‘a period of years.

uring the whole 10-year period the average proportion of pail
closet houses per 100 houses existing was 384, and the average
number of privy midden houses per 100 houses existing was 61°6.
Thus it would be expected, in the absence of special predilection of
enteric fever for either class of houses, that the proportion of
invaded houses of each class per 100 houses invaded, would be
aFErnximately 384 and 616, JEhiss is not the case, the proportion
-of invaded pail closet houses per 100 houses invaded is un{'y 24-2 for
the whole period instead of 384, while that of the privy midden
houses is 75'8 instead of 61-6, clearly showing that during the
“O1-year period, houses with privy middens were invaded by enterie

k-
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fever more frequently, in proportion to their number, than houses
with pail closets,

In Cargo Fleet, where there are hardly any privy middens, only
nine houses were invaded by enteric fever during the 10-year
period, and two of these were privy midden houses. In 1908 only
two houses in Cargo Fleet were invaded. .

It is not, however, to be inferred from these data that pail
closets, although associated in Ormesby with occurrences of enteric
fever in smaller proportion than privy middens, are themselves to
he exonerated from the possibilit nf}r having contributed towards
the dissemination of the disease. The pail closet is open to objec-
tion in that it leads to retention near the dwelling of matters which
need immediate removal, although in smaller amount and for a
shorter time than in the case of the privy midden. Immediate
removal of excremental matter from t;l]xe neighbourhood of the
dwelling, and with it, the avoidance of some obvious risks of
transmission of infection, can be secured only by means of the
water carriage system.

Coneclusion,

From the foregoing account of investigations made as to enteric
fever in the Urban District of Ormesby, it is apparent that the
excessive prevalence of the disease in North Ormesby in 1908 was
due to the operation of more than one agency. The evidence
obtained goes to show that privy middens were responsible, ierhagm-
in no small degree, for dissemination of the fever, whether
transmission of the infection by house flies or in other ways. Shel
fish when obtained from so polluted a source as the Tees below
Middlesbrough must always be a danger to health, and the evidence
obtained in this outbreak allows of little doubt that they played a
part in the spread of the fever. Direct personal infection, as is
usual in outbreaks of enteric fever, contributed to the dissemination
of the disease.

RECOMMENDATIONS,

1. The Council should adopt measures to hasten the conversion.
of privy middens into pail closets, or preferably into water-
closets where the sewers are suitable for the reception of
their contents.

2. The removal of stable manure and the emptying of privy
middens should be undertaken at intervals of less than a
fortnight, if possible not longer than every week in order to
limit the breeding grounds for flies. Piecautions should be.
adopted to avoid fouling the back streets during removal.

3. Measures should be taken to prevent the sale of sewage
polluted shell-fish. '

4. Early rcamm*al of cases of enteric fever to hospital should be
secured.

I have to acknowledge assistance received from Dr, H, W, Jackson,
Medical Officer of Hialth, and from Mr. A, H. Sill, Clerk to the
Urban District Council. Mr. W, (. Harrison, the Surveyor and
Inspector of Nuisances, was of great service to me throughout the
whole of my inquiry, both on account of his knowledge of the
district, and also on account of his energy and intelligence in
procuring necessary information for me.

R. W. JOHNSTONE.









