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Dr. Carnwath's Report to the Local Govern-
ment Board upon an outbreak of Enteric
Fever at Qakenshaw, in the Urban District
of Willington.

ARTHUR NEWSHOLME,

Medical Officer,
9th January, 1912.

On May 19th, 1910, the medical officer of health of the Willington
Urban District reported to the Board that an outbreak of enterie
fever had occurred at the Oakenshaw Colliery in that district.

Inguiries instituted by the district council having failed to reveal
the origin of the infection, the Board decided that an investigation
of the circumstances should be made by one of their medical
inspectors, This duty was allotted to me. I visited the district in
July, 1910, and on several subsequent occasions.

SANITARY CIRCUMBTANCES AND ADMINISTRATION OF THE
DISTRICT WITH SPECIAL REFERENCE TO UAKENSHAW,

Willington is an urban distriet of 3,793 acres, lying on the north
gide of the river Wear, about seven miles sonth-west of the city of
Durham. It is roughly lozenge-shaped with its long axis east and
west. From the river, which forms the south-eastern boundary, the

und rises gradually towards the north-west. Its configuration is
irregular—the altitude varying from 200 to 700 feet above sea level.

he population, which was 7,887 at the 1901 census, was returned
at 8,734 in 1911. The principal occupations are coal mining and coke
making. There is also some brickmaking, and in the northward
part of the district are a few dairy farms.

The chief centres of population are Willington (inclnding the
Brancepeth Colliery Rows), Oakenshaw and Page Banlk,

Oakenshaw, where the outbreak of enterie fever occurred, is an
isolated village situated on the high land about one and a half miles to
the north of Willington. It is a typical mining community with a
population of some 1,280 persons. The “rows” or streets of which
it 18 mmPosed are ranged mostly north and south as follows :—

1. New Row (64 houses) continued southward in Institute
Street (16 houses) and Old Row (38 houses),

2, First Single Row (37 houses), Second Single Row (37 houses),
and School Row (34 houses), all parallel to and west of
Old Row,

3. Cross Row (22 houses) to the north of and at right angles
to New Row.

4, *“Colliery Farm”—two small detached tenements near
Crosz Row,

No. 59.
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The co s are four-roomed with the exception of those in First
and Second Single Rows which contain each only two rooms.

The following description of the sanitary circumstances of
Oakenshaw may be taken as generally applicable to the whole
urban district.

Dyainage and Sewerage.—Drains are reFrEEEDt-e& for the most
Eart- by open half-pipe channels which run close by the doors of the
ouses and receive the kitchen slop waters, The very considerable
streams thus formed are a fruitful source of unsavoury and, it is to
be feared, somewhat risky, amusement to the children.

The main sewer is of glazed stoneware with puddle joints. By a
devious and but imperfectly known route it reaches ultimatel
the Brancepeth Colliery ponds and thence the diluted sewage finds
%} way along the course of the “Old House Beck” to the River

ear,

The sewage of Page Bank and Oakenshaw is untreated ; that from
Willington undergoes some degree of purification by means of septic
tanks, bacteria beds, and sand percolation before being allowed to
enter the river.

Refuse and exerement disposal. — There are no waterclosets in
Oakenshaw. The common form of closet accommodation is the
privy midden, or a modification known as the ashcloset in which the
midden part of the gystem iz done away with and the space under
the seat remains the sole receptacle for ashes and excrement. The
asheloset iz emptied from the rear or from the side through an
opening closed by an iron swing door. If properly constructed it is
an improvement on the old privy midden, but it still falls far short
of what, from the sanitary point of view, can be regarded as
satisfactory.

The privy middens are huge structures ranged in rows in the open
street, a large part of which they oceupy, To a stranger they form
the prominent feature of the village. The middens are large and
mostly uncovered. Few of them are watertight, and the free
soakage of the filth into the ground and through the containing
walls was a subject on which complaints were frequent.

The scavenging, which is earried out by contract, takes place at
all hours of the day. I was informed that 1t was no unusual spectacle
to see a family at dinner while the midden was being emptied a few
feet away from the doorstep.

The Oakenshaw refuse and exerementitious matters are tipped in
a field near New Row some 50 or 60 yards distant from the l;muaes.

The back streets are unmade and the statement of the medical
officer of health that they are * perfect quagmires after a little rain ”
may readily be believed. Tt is difficult, 1f not impossible, to scavenge
such streets efficiently.

Water supply.—Like the rest of the urban district Oakenshaw is
supplied with a good upland surface water from the mains of the
eardale and Consett Water Company. Fach house has a separate

supply tap.
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There are only a few outlying farms in the distriet which are
dependent on springs.

Housing.—In 1908 the housing conditions of Willington Urban
District were reported on by Dr. Smedley, the assistant county
medical officer of health. Since then some improvement has been
made, but in the main Dr. Smedley’s strictures still a.p];{)ly. Attention
ma(f' be drawn specially to the large number of old, badly-designed
and badly-constructed two-roomed cottages in which the second room
or bedroom is represented by a low attic insufficiently lighted and
imperfectly ventilated. There are no means of perflation in many
of these upper rooms, and consequently the air is renewed chiefly
from the heated and impure atmosphere of the room below. At the
time of my inquiry First Single Row, Oakenshaw, was a collection
of such dwellings, but since then these have, I believe, been raised
and otherwise improved. There still remain, however, many and
worse examples in other parts of the district.

The kitchen annexes are often of the most primitive description,
and there is general absence of baths, ;

Few of the houses have backyards, so that there is not infrequently
difficulty in telling which is the back of a house and which is the
front. By common consent, however, that is ﬁeuera.lly known as the
back street in which the privy middens are placed. oo

The open and exposed position of these privies was complained of,
especially by the women, .

Overerowding.—In 1901 30'9 per cent. of the population of
Willington Urban District were living in “overcrowded ” tene-
ments, i.¢., tenements with more than two persons to each room.
This is slightly in excess of the average for the whole county
(2848 per cent.) which occupies the unenviable position of bein
one of the two counties with much the highest proportion o
overcrowded tenements in England and Wales.

Prevention of Infections Disease—TEvery house invaded by
notifiable infectious disease is visited by the medical officer of
health or the inspector of nuisances, and advice is tendered verball
as to the precautiuns to be observed. Questions are asked witﬁ
reference to the source of infection, but unfortunately the inquiries
are not systematic and no record is kept of the facts elicited. On
termination of the illness or after removal of the patient to hospital
the sick room is fumigated by burning some sulphur. Bedding,
with such of the clothing as cannot be boiled or otherwise dis-
infected at home, is taken to the steam disinfector at the isolation
hospital. Convenient hospital accommodation is provided by the
Auckland Shildon and Willington Joint Hospital Board at
HE]mingt.un Row.

History oF THE PRESENT OUTBREAK.

Although enteric fever is endemic in Willington, Oakenshaw was,
for many years previous to 1909, relatively free from the disease.

22302 A2
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The history of Oakenshaw, Page Bank, and Willington in this
respect year by year since 1891 is shown in the following table :—
TarLe I.

Showing the number of cases of Enteric Fever year by year since 1891
in each of the three divisions of the Willington Urban District,

Notified cases of | Notified eases of | Notified cases of
— Enterie Fovar, Enterie Fever, Enteric Fever,
Oakenshaw, Page Bank, Willington.
1891 ... S 1 — 3
1802 .. - 1 —_ 6
1395‘ 1] T T E -t ‘12
139'1 #EE R BER 1 — 3
1895 — — 8
1896 - —- 9
1807 .. =i — —_ 15
]-BE}E' i aEw aa E 2 28
1899 waa aEa BEE 3 ==r 13
lgm LR LLE ) e 1 1 11
1801 . i = 2 — 21
1902 .. ok 2 — 9
1993 waw wei ew —= — 3
19“* [T T AW BEET —_— 5
1906 ... P .es 2 1 b
1935 sum saw LT — 3 3
) - - - 2
1908 ... e vos — 2 8
lgﬂg [N} waE LEE E l E
1910 (up to July 31st) 26 — 2

In 1909, however, sporadic cases of fever began to oceur in
Oakensghaw with unusual frequency and this continued on into 1910,
finally culminating in a severe outbreak in April and May of the
latter year. As is seen from the foregoing table this was unacecom-
panied by any corresponding increase of the number of cases in
other parts of the urban distriet.

During the course of a preliminary investigation it soon became
evident that the extent of the outbreak was much greater than had
at first been suspected in consequence of many cases having been
overlooked. With a view to the discovery, as far as possible, of
such unrecognized cases a house-to-house inquiry was undertaken,
The table which follows embodies the results of this inquiry and
comprises—

(1) the cases which were notified from the beginning of 1909
till the 31st July, 1910. These are printed in ordinary type.

(2) the cazes which were overlooked : these are printed in italics
and distinetion is made between such as are undoubted and those
concerning which the evidence is not altogether complete, The
latter are marked with an asterisk and are cases in which the
symptoms were those of enteric fever but in which a Widal test
either was not taken or if taken was negative,

Notes mainly concerning the symptoms of the persons attacked
are appended to the table,
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TasrLe II,

Showing the number of cases of Enteric Feverin Oakenshaw arranged
according to their (approximate) dates of onset, Those printed in
italics were overlooked.

. 1 =
A ximate I f - Milk
i Address. Sex.| Age. daI;Ern;}fnnmt. Nutil:it:afiun. E% Bupply.
e
1| 17 Cross Row | F. | 33 | Jan. 20, 1909 | Feb. 4,1909 | 4+ | X
2| 590ld Rows... | M. |13 | May 1, ,, | May 31, ,, + X
3 8 Crosa Bow | F. (20| ,, 1B, ', R e + | X
4 | 10 0ld Rows... | F. [ 28 | | 16, ,, w 26, , |+ |X
5 | 142 oo |F. | 20 | June ,, |June 8, ,, |+ [|X
*6 | 74 Old Rows... | F. |21 | s — X
0| 72 we | F. | 6| July i — X Z
8| 3£ NewRow...|F.| 5| , 1, , — + (X
*9 &0 o e | Fo | 10 " 1, » T X
10 2 Cross Row | M. | 32 | SBept.28, ,, | Oct. 2, , + | X
*11 | 138 Old Rows... | M. | 30 | Nov. 7, - X Z
12 § New Row... | M. | 15 | Feb. lﬂ 1910 —_ X B
13 | 35 New Row... | M. | 30 | Mar.17, ,, | April 1,1910 | + | X
14 | 29 Old Rows...| F. | 18 | ,, 25, = — + | X
151 R AR o T T (S s — + | X
*16 | 28 New Row...| F. | 25 | Apr. i — X
ot 111 I (ol | B 8 1) (R - —| X B
18 5 Cross Row|M.| 32| , 10, , = + X
19| 28 Oid Rowe...| M.| T| ,, 14, —_ + | X
20 | 144 Old Rows... | F. (13 | ,, 14, , May 11, ,, + | X
21 | 48 New Row...|M.| 6| , 17, ,, - + | X
22 | 60 NewRow...|M. (25| ., 17, , |July 1, , + | X
*23 | 2 Fustitute Se. | M. |98 | ,, 19, - X
24| 17 Oroas Row | M. (11| , 20, , | May 10, ,, + | X
*25 .5 New Row... | M. | 17| ,, 20, ,, — —-|X &
*26 1:: o | F. 4 1 EE\1' 1 F =&
27 | 11 Now Bowe | 3| 15 e A (6 T IR (G
28 | 25 1) IBEE: o IR | R O R S [ e
29 15 Illﬂt]tl]t& Eﬁ' M. 7 " 25: " " 151- " 3= 'R
30 | 900ld Bows...|F.| 9] , 25 SO 1A + | X
31 119 3 e }[* 18 1 25’: " L 91 1" + X
32 | 55 Old Rows...| F. |25 | . 2, . = -
33 28 1" L L] F. | 33 1 3'], 1" T + | X
34 | 144 it wepiie B | B e Bl — + | X
35 | 22 old Bowe... | F. | 30| ,, 80, May 17, ,, + | X
*36 | 10 Old Rows...| M.| 3| May 1, — - | X
*37 | 24 New Row... | M.| 14| ey — “none."”
38| 520 Rows...| F. |26 | .. 2 . | Yes but no X
record
39| 91 Old Rows... | M.| 6| ,, 2 ., — + | X
40 | 61 New Row... | M.| 7| ,, 8 . May 15,1910 | 4- | X
41 | 140 O/d Rows...|T. | 16| . 3 = x5
g2 L T e = i Y
:g 2-?:} J;ilwfe!m'e Ss MEh - X
olliery Farm | M. | 7 ! May 12, ., X
ol e e A B el Y ] £
46 14 New Row... | F. | 25 " 4! 1 M:ﬂ-]’ 17, » + | X
*47 | 105 Old Rows...|F. | 16| | 4 A [
48 | 27 NewRow... |M.|19| ,, 4, , |[May13, , |+ |X
49 | 136 Old Rowe... | F. |81 | , 4, w 18, , |4 |X
80 | 14 Ingtitute SL.|F. (50| , 6, , —_ + | X




. TE :

= Address, Sex. | Age. d“ﬂ'&‘g&f e EE Bilpl:-?r-
=
51 | 134 Old Rows,., | F. | 11 | May 6,1910 | May 15 1910 | + | X
52 | 48 New Row...|M.| 6| ,, 8 , — + | X
*d | Ol Rows... | K. | 26| . 8B , —_ — -4
64| 11 NewRow... | M. {20 | ,, 8 , |[May18, , |+ |X
6| 9 Cross Row |M.| 4| , 8, — - | &
66 (| 33 NewRow... | M.| 34| , 8 , (May22, , |+|X
657 | 26 Old Rows... |M.| 11| ,, 8 —, + | X
68| 260ldRows... | F. (21| ,, 8 ., |May17, ,, |+ [X
*59 | 26 Old Rows... | M.| 6| ,, 8, ., — - X
60 | 126 Old Rowe... | F. [ 22| ,, 8 , |May22 , |+ |X
°61 | 9 0id Rows... | F.| 6| ., 10, . — - Z
62| 260ldRows... | F. |40 , 12, , |May19, , |+ |X
*63 | 2CollieryFarm |M.| 5| , 15, . — X
*G4 | 136 Old Rows... |M.| 3| , 20, , — =K
*65 | 108 - i nen | M |30 w bl = e Y
*66 | 16 Cross Row | F.|50| . 29, . = Y
67| 9NewRow..|M.[37| ,, 29, ,, |Junei2, + |XYS8
68 | 31 Old Rows...|M.| 5| ,, 30, . — + b4
62| 14 NewBow... | F. | 24| ,, 30, ,, |June 9, ,, + | X
70 | 136 Old Rows... | F. [ 16 | ,, 30, w 1, 5 |+ X
= 9 Old Rows... | M.| 4| June 6, , — = Z
#?? "’I 1] L M' lﬁ " Sl n o — Y
L L8 17T R B I T SR — -
74 | 81 Old Rows...| M.| 43 | July17, ., |July , |+ |X
l
Notes.

1, 4, 12, 13, 48, 54, 60 were fatal cases.
6. “ Ailing after confinement” : went away for a holiday : absent

9.
1l.
12,
14,
15.

16.

17.

21.

23.

1 week when doctor in attendance diagnosed typhoid fever
and sent her into hospital. She drank a great deal of raw
milk before her confinement.
Fever and diarrhoea : pains in head and back : in bed 1 week :
oft school 1 month : * played in and out of 74 Old Rows.”
“Slow fever™: onset slow: headache; no diarrhoea : ill
5 weeks.

“BSlow fever”: headache: short cough: no diarrhoea: ill
6-7 weeks “in a low way.”

“ Strong influenza ” : malaise 2 weeks, in bed 4 weeks,

Said tugijave died from appendicitis.

Illness came on gradually : diagnosed as * uleeration of stomach
and bowels,”
“ Influenza and pneumonia™: in bed 9 weeks; patient is
a brother of X the owner of the sugpected milk business.
Wife of X the owner of the dairy from which most of the
houses affected were supplied.

“Qut of sorts” for 2 weeks: in bed 3 weeks: cough: no
diarrhoea.

In bed 3 weeks: pains in back and abdomen : epistaxis :
constipation,

“ Influenza.”

Insidious onset : epistaxis : slight cough: off wortk 7 weeks
(in bed 3) : brother of No. 12,



26.
32.
33,
34.
36.
37.
38,

39,
41,

42,
43.

45.
47,

48.

50. F
52,

53.
5.

57.
59.

61.

62.
63.

fid.

65,

66.

68,

7

I1l 1 month : fever, delirium : severe diarrhoea 1 week.

Sister-in-law of patient No. 20,

Mother of patient No. 19.

A sister of patient No. 20,

“ Influenza ” : child of patient No. 9.

Headache and pains in the back : diarrhoea : in bed 1 month.

Her little boy had severe colic about Easter. She took him to
Newcastle, but was there only 2 or 3 days when she herself
fell ill with typhoid and was removed to hospital. She
had been “out of sorts” for 2 weeks before going to
Newcastle. This woman is related to patients 10, 12, 25, 26.

T}'Ehuid suspected at time of illness: abdomen swollen :

eadache : pains in back : no diarrhoea.

In service at 31 New Row where milk was obtained from
X and Z,

“ 111 2-3 weeks ”’ : *lay in a slumbering condition.”

Off work 7 weeks: headache: ¢ fulness in stomach ™ :
diarrhoea.

“ Slow fever ” : epistaxis: ill 7 weeks (in bed 1 month).

Felt “yun down” : in bed 2 weeks: diarrhoea : severe pains
in back,

Met with accident at the pit on April 16th. After the
accident he lived mainly on a milk diet; and progressed
favourably up to May 4th when he took typhoid. The
diagnosis was confirmed by post-mortem examination :
patient was uncle to No. 28,

ever, pains in head and back : diarrhoea, 1 week : insidious -
onset : recovery : patient is sister-in-law of No. 45,

Pains in belly: severe diarrhoea : took ill as brother (No. 21)

Was recovering.

All the symptoms of typhoid but Widal negative.

Stomach pains: diarrhoea: “slept a great deal”: in bed
3 weeks : typhoid was suspected at the time.

Brother of No. 58 : “influenza ” : pains in back : no diarrhoea :
in bed 3 weeks. '

Brother of No. 58 : “influenza " : pains in back : no diarrhoea :
in bed 3 weeks,

“Bad influenza with inflammation of the belly especially on
the right side.” Slight cough : no diarrhoea : ill 3 months :
this patient is the grandmother of No. 30.

The mother of Nos. 57, 58 and 59,

Il one week when brother (No. 44) was in hospital : severe
diarrhoea.

Suffered from influenza-like illness while the mother (No. 49)
was in hospital.

Off work 3 weeks with pains in abdomen : headache and
backache : no diarrhoea : patient was a frequent visitor at
119 Old Rows (No. 31).

Malaise 1 week followed by severe diarrhoea : pains in head
and back : patient is an aunt of No. 2,

In bed 3 weeks : abdominal pain and fulness : congh : diarrhoea.

69. Sister of No. 46,
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70. Was removed to No. 32 Old Rows, where she remained 1 week
before being removed to hospital.

71. In bed 5 weeks : pains in belly and fulness : short cough : no
diarrhoea : patient is a grandson of No. 61.

72, Illness diagnosed as * catarrh of stomach and bowels ™ :
diarrhoea.

73. In bed 6 weeks with “inflammation of bowels” following
confinement.

So far as could be ascertained there were altogether 74 cases—
11 of which occurred in 1909 and the remainder in 1910,

A large proportion of these—42 in all—were overlooked. Of
these overlooked cases 17 reacted positively to the Widal test and
were classified as “ certain.” 25 either were not tested at all in this
respect or were found to react negatively. These were regarded as
“ doubtful.”

The following table brings out more clearly the explosive
character of the outbreak in the early part of yMay, 1910—the
cases being tabulated according to dates of obset.

Tasre III.

Showing the number of cases of Enterie Fever in QOahenshaw
week by week from March 27th to June 12th, 1910,

Total numbar Cases of Enteric Fever which
of cases—in- | Notified cases were overlooked.
Week ending,. cluding noti- | of Enterie
fied and over- Feaver.
looked. Certain, Doubtful,
1910. |
A.Pril 3‘ LEL] maw 1 — 1 oyl
1" lﬂ 2 T 1 1
* Sn 5 2 2 1
o 24 b 2 — 3
May 1 10 5 3 2
s, D 23 11 7 D
g 3 1 = 2
29 2 A — 2
o 29 2 1 —_ 1
June 5 3 2 1 -
1] 12 3 | S T 3

Of the 74 persons attacked 7 died ; the fatality therefore was
95 per cent. All these deaths occurred among persons of ages
ranging from 15 to 33,

Cause oF THE OUTBREAK,

Of the various explanations offered as to the origin of the
epidemic, that which appeared to find most favour locally, attributed
it to infection borne by the wind from the night-soil tip near New
Row, but nearer scrutiny failed to reveal anything that would bear
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out this suggestion—such, for example, as a significant grouping of
the cases in the neighbourhood of the tip.

The possibility of infection by water was also considered and dis-
missed. The water supply of Sakenshaw is the same as that of the
rest of the district and, as has been already stated, is derived from
the mains of the Weardale and Consett “{tmr Company.

No eausal relationship could be established with the consumption
of shell fish or watereress. Indeed these articles of food are scarcely
if at all used in Oakenshaw.

Inquiries were also made with regard to meat, mineral water, and
vegetables, but with negative results,

nquiry however as to the possibility of relationship of the fever
with milk supply, revealed the fact that practically all the cases
occurred in association with one particular supply. This is shown
in Table IT and also in the table which follows.

Oakenshaw obtains its milk from various sources, but mainly from
three farms which in the following table are designated X, Y, and Z.

In the fir-t line of the tableis siuwn the extent of each purveyor’s
round, and underneath in the second line, the corresponding number
of houses in which cases of enteric fever occurred. The figures
relate to April and May, 1910, except as regards invaded houses
where they relate to the month immediately preceding the onset of
the patient’s illness,

TasLE 1IV.

Table showing the sources of the Milk Supply of Oakenshaw, together
with the total number of houses invaded by FEnteric Fever and
also the number invaded in connection with each source of supply.

E é g Number of houses supplied by Number

5 |8 of honses

32 |3 in which

[ b.¢ Tl Z 8 T there was

== ﬂ'g nEe

= =rm T

TEE ¥ £ £ 5. &

= & = -

N

E = |<|8|<|8|<|8|<|8]|%|as8|65F 2

250 242 | 72 | 13 | 44 (11 |58 (24— | 4| 1| 1| 42| 7

Number  of |5f R T T T s (T T [ ) v
houses  in- .
vaded by en- j
teric fever. ;
I

It thus appears that of the inhabited houses in Oakenshaw 85,
or 35'1 per cent., were mclipplied wholly or in part by X ; 55, or
227 per cent., by Y ; and 67, or 277 per cent., by Z. In 29 per
cent. no milk was used and in 17'4 per cent. only tinned milk.

Altogether the outbreak involved 57 houses and from the table it
is seen that 41 of these obtained the whole and 8 a moiety of their
milk from X. On the other hand only a few cases occurred in
houses supplied by either Y or Z,
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Further, Y and Z supply houses outside Oakenshaw but no case
of enteric fever was notified from any of these. X’s “round” is
confined entirely to Oakenshaw. Houses in which only tinned milk
was consumed remained free from the fever, though these included
some of the most insanitary houses in the village. This would
seem to indicate that the slight involvement of the Y and Z
supplies was due rather to “interdealing,” of which there is a good
deal, than to contact infection, at least it inclines one to the view
that in this particular outbreak, at any rate, contact played a very
unimportant part in the spread of the disease.

If regard be had only to undoubted cases the evidence against X
is still more overwhelming as with only three exceptions all of these
occurred in X's round.

The amount of milk delivered daily to each household varied, but
a half to one pint may be taken as an approximate average. It was
generally found that the membker of the family who fell ill was the
one who “drank most milk,” but even so the quantity consumed
musil:lhave been, and in fact was, in the majority of cases exceedingly
small,

The following table, which shows the heavy proportional inei-
dence of the fever on females and children is an additional argument
in support of the conclusion that the infection was milk-borne.

TasLE V.

Showing the age-incidence of Enteric Fever on males and females
in the Oakenshaw Outbreak.

Under
—_— 5 years, b — 10 — 16 — 20 — 25 —
Males - G 13 4 G 1 10
Females ... o 1 3 3 5 7 15

It is of interest to note here the preponderance of male
children attacked. I have no figures as to the relative proportion
of males and females in Oakenshaw at the present time, but there is
no reason to suppose that it differs materially from that obtaining
for the whole district in 1901, which is set forth below.

TasLe VI.

Showing the age and sex distribution of the population of Willington
Urban District at the 1901 Census.

Unde
— gl o 1 10— 16 — 20 — 26 —
]
Males ... .| G616 521 474 455 380 | 1,730
Females 564 482 461 380 331 1,503
|
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In view of the fact that X’s milk was mainly responsible for the
outbreak it remained to discover how it had become infected. The
X farm is a small holding of 12 acres occupied by Mr. X (53 years).

The cowshed, which is about a quarter of a mile away from the
dwelling house, is of recent construction and apparently well-cared
for. 'I%lr&e cows are kept—up * till recently ” there were four—of
ood stock, and at the time of my visit were in excellent condition,
hey were moderately clean about the flanks and udders. The
water used at the farm is from a spring. A sample was analysed
and pronounced to be excellent drinking water.

The other members of Mr. X's household are his wife (49 years)
and one daughter (17 years). There are two sons both married and
living in Oakenshaw.

The younger son, who is 25 years of age, carries on the milk
business with the assistance of his mother.

The mother helps by washing the vessels—rinsing and sealdin
them in the ordinary way—while the son does all the milking an
gelling. Only these two—mother and son—have anything to do
directly or indirectly with the handling of the milk from the time it
leaves the udder until it is delivered to the customer : and so it has
been for the last 12 years.

The long association of X with Oakenshaw—since 1896—and
notwithstanding this, the comparative immunity of Oakenshaw from
enteric fever prior to 1909 made it appear probable that some new
factor, possibly a * carrier,” had been introduced about the end of
1908. As far as can be learned the outbreak began in January,
1909, and in connection with the X supply. It was thought that
the required explanation was to be found in an illness which young
Mr. X had about the middle of 1908, and which was diagnosed at
the time as a “bad cold ” which had “struck in” causing *‘ inflam-
mation of the lungs and bowels "—a history strongly suggestive of
enteric fever. Specimene of his urine and fmces were obtained in
August, 1910, and examined for typhoid bacilli by Dr. Ledingham
of the Lister Institute but with negative results,

From the mother no history of sickness could be got beyond a
“bad bilious attack about 4 years ago.” The illness lasted a week
but she took little notice of it as she is “subject to these attacks,”

However, samples were taken of her urine and freces at the same
time as from the son, and examined by Dr. Ledingham and the
feces were found to contain large numbers of typhoid bacilli. These
bacilli were still present when her fwces were again examined in the
following December.

That Mrs. X therefore was the source from which the milk was
infected seems to be the logical conclusion.

It is perhaps idle to speculate how, and when, Mrs, X first
became a carrier, and whether her condition is * active ” or * passive.”

The X business was started in 1896, Unfortunately, there is no
record to show whether the X milk was related causally with any

of the cases which oceurred in Oakenshaw between 1896 and 1908,
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The only evidence suggesting the possible existence during this
period of an unusual influence is in the following table :—

TasrLe VII.

Showing the seasonal incidence of enterie fever in Oakenshaw as com-
pared with other parts of the wurban district during the periods
1891-1895, 1896-1908, 1909-10 (July 31st).

Oakenshaw, Other paris of the urban district,

19091910 1909-1510
Jann — 2 — 2 i) 2
Fabru?ry — 2 1 2 4 1
March — 1 - - 7 —
April ... ail = 2 1 3 ] —
May ... | — 1 23 - 3 1
June ... e | — -— 4 1 1 —
Jaly ... —_ — 2 3 3 -
August 1 1 — 5 18 —
September ... 2 1 —— 12 35 3
October 7 — 1 21 31 1
November ... 1 1 —— T 15 1
December 1 1 — 9 15 -

Previous to 1895 the seasonal incidence of enteric fever in
Oakenshaw was of the usual type and corresponded with that in
other parts of the urban district. The bulk of the cases occurred
in the autumn months of the year,

In the subsequent period 1896-1908 a marked change is observed.
Whereas outside Oakenshaw the incidence remained the same—by
far the greater [Erulmrtiou of the cases (82 per cent.) occurring in
the second half of the year—in Oakenshaw the position was
reversed. Here the majority of the cases (67 per cent.) are now
found in the first half of the year and only a small percentage in the
second half. Similarly in the 1909-1910 outbreak nearly all the
cases were confined to the first six months of the year.

It iz true the figures are small and hardly admit of definite
conclusions being drawn, but taken in conjunction with the history
of periodic bilious attacks which Mrs. X. gives, they lend colour to
the view that this woman may have been a carrier for a considerable
number of years. If this view be accepted the question arises wh
she did not occasion any serious epidemic prior to 1909. She
assures me that there has been no change in her dairy routine durin
all these years, Nor can she tell of any recent indisposition whie
would have the effect of making her less careful in her work. It
may be held that the explanation of the facts is to be found in the
known “intermittency of the carrier.” The possibility, however,
that her discharges somehow acquired an increased potency for
infection about the beginning of 1909 deserves consideration. ere
it is that the son’s illness may be of significance. It seems probable
that the illness which the son contracted in 1908 was a mild attack
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