521

V.

Repot on Influenza amongs the employes of two firms of chemica
manufacturers Messrs the United Alkali Compay of Widnes ard
~ Messs the Castne Kellner Compay of Runcorn togethe
with—for contrd purposes—certaifigures relatirg to the incidene
of the diseas amongs Ironworkers

By
3. R. Hutchinson M.D., ard F. S. Carson M.B.

Method of Investigation.

By the courtey of the firms mentiona and the "Widnes Forge Compaty
the works were visited and the various chemica processe inquired into.

Lists of the names and addresse of employes engagé in the manu
facture of chemicat were obtaineal and the homes visited. At evely hous
the information se out below was sough and recorde :—

(1) Names of occupang with age sex and occupatim of each

(2) Numbe of rooms in house

(3) Dates and nature of attadk or attack of influenza

(4) Orde in which the occupans were attacked

(5) The period elapsirg betwea the time the first membe becane ill,
and secom cases

(6) Complications

(7) Whethe patiert or patiens were medicaly attended

(8) Result

Widnes with a population of 31,541 is a town whos main industries are
the manufactue of chemicals soap and iron ware Runcorn$ populatin
of 18,0® is engage largely in similar trades and in tanning The aggre
gate numbe of persors of whom particulas were obtaine was 3,417
approximatey 7 per cert of the entire population The 3,417 persors were
made up of 944 employes at one or other of the three works plus their
wives and families.

Character of Work in which the Population investigated is engaged.

The chemicd workers are divided into proces workers and non-proces
workers Non-proces workers are unskilled laboures who wait upon the
proces workers They work in an atmosphee where there are chemica
fumes but they are not constanty employa in the same atmosphere—oa
day they may be on the chlorine plant, next on the vitriol or some other
plant where there are fumes

The proces workers are divisible into—

(@) Thos engagé in an atmosphee where chlorine is constanty
present
(b) Thos engage in the manufactue of vitriol (sulphurc acid).

The chlorine proces workers include—
(1) Those employd in the salt cake department
2 . ” ” bleath department
3 . " " organt department

In all these departmend the workers are employa in an atmosphee
where chlorine is always present

In the " salt cake" processs (for practicd purpose this includes the
" bleacH alsg commm salt is placed in cone-shap& iron pots into
which sulphuric acid is then run.

The hydrochloric acid evolved (Nadl 4 + H,S0, = NaHSQ, + HCI) passs
direct to the Deacon$ decomposex for conversim to chlorine which is
passé into condensers—an exces of HCI being absorbé in water
Finally the chlorine is passé over slakel lime to form bleachirg powder
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The reside from the furnaces is sulphat of soda or salt cakee The
gase found are—

HCI and traces of SO; in the sak cake department

HCI and Cl—on the decomposers
Chlorine—in blead department

Organic  Process.

Chlorine is generatd by the electrolyss of brine and led in pipes to the
organcc plant where it is passé through benzire to form monochlo
benzine The monochlag benzire is nitrated by nitric acid to form di-
nitrochlor benzire which is then converta into di-nitro-phend by displace
ment of the chlorine with OH.

The gase that may be found in the neighbourhod of the organic plant
are chloring monochlor and benzire vapours nitric acid, hydrochlorc acid.
Traces of various nitrous compounds—mono-nitro-chlor-benzingapou of
acetic acid from monochlo acetc acid.

The workers on vitriol plants may be expose to any or all of the following
gases—S§, S0;, NO,, HNO3, N,0,, N,Os;—traces only of the last four are
found. The manufactue is carried out in open shed where naturd
ventilation only is employed

In the blead department some workers use dry mask of severa layers
of unimpregnatd flannel, but this is optiond and it is concedd that a man
may wea a mask and still be " gassed.

The work dore at the Widnes Forge Companys premise is essentialy
free from anything in the nature of chemica fumes It consiss in the
manufactue of castings &c. '

Influenza Incidence on Population investigated.

In the summe outbre& there were 423 attacks = 12 « 3 per cent
autum » ” 288 , =8 = 4
i winter " " 369 N = 107

The 1,080 attacks affectadl 1,03 persors out of a total of 3,417 i.e,
approximatey 1/3 suffered in one or other wave

Age and Sex Incidence—The populaticn of 3,417 comprisal 1,737 males
and 1,68 females Of the former 510 or 29+4 per cent, and of the latter
526 or 31+« 3 per cent suffered The inciden® on certan age groups was :—

TABLE A.
Males. Females.
Age

Group. Total No. of Per- Total No. of Per-
Males, Cases. centage. | Females. Cases. centage.
0-1 - - 25 3 12-0 23 1 4-3
1-5 - - 142 31 21-8 150 26 17-3
5-15 - 407 105 25-8 396 90 227
15-25 - 247 77 31-2 348 98 28-2
25-35 - 225 87 387 235 103 438
35-45 - 297 108 364 222 100 450
45-55 - 224 61 27-2 168 73 434
55 and over 170 38 22-3 138 35 254
Total - | 1,737 510 29-4 1,680 526 31-3
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The inciden® in eaty wawe on the total populatiol investigate was . —

Age Group. Summer. Autumn. ‘Winter.

Per cent. Per cent. Per cent.
0-1 - - - - - - 20 . — 6-2
1-5 - - - - - - 44 37 113
5-15 - - - - - 11-5 59 6°9
15-25 - - - - - 154 10-2 5:3
25-35 - - - - - 174 10-4 14-8
35-45 - - - - - 15-2 115 164
45-55 - - - - - 13:2 9-6 12-7
55 and over - - - - 42 71 13-6

Incidence on certain Age Groups of Process Workers in the Chemical
Industry.—Processworkers are invariably males

Thos engagd constanty in an atmosphez in which chlorine is always
present—

TABLE B.
Age G No. of No. of Percentage
ge Lroup. Workers, Cases. Incidence.
15-25 - - - - - 21 7 33-3
25-35 - - - - - 84 34 405
35-45 - - - - - 131 50 38-2
45-55 - - - - - 87 19 21-8
55 and over - - - 62 12 19-3
Total - - 385 122 31-7
Thos engagd constanty on vitriol plant—
TABLE C.
15-25 - - - - - 7 3 42-8
25-35 - - - - - 35 14 40-0
3545 - - - - - 41 15 36-6
45-55 - - - - - 33 12 36-4
55 and over - - - - 12 3 25-0
Total - - 128 47 36-7

Inasmud as Table B. relates to three times as mary persors as does C,
the smalleg pe cert incidene in favou of the forme is more appareh
than real and it will be of advantag to combire the two Tables as
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illustrating the age inciden@ on proces workers generally This is dore
in Table D:--

TABLE D

No. of No. of Percentage

Age Group. ‘Workers. Cases. Incidence.
15-25 - - - - - 28 10 35-7
25-85 - - - - - 119 48 40-3
35-45 - - - - - 172 - 65 37-8
45-55 - - - - - 120 31 25-8
55 and over - - - - 74 15 203
Total - - 513 169 32-9

These 169 persos had in all 176 attacks

Incidence on certain Age Groups of Non-Process Workers—That isto say,
on persomsintermittently exposd for varying periods sometims to chloring
sometime to gase from vitriol plants and at othes not exposd at all.
Non-proces workers may be females

TABLE E.
15—925 - - - - - 113 41 363
25—35 - - - - - 40 17 42 5
35—45 - - - - - 25 3 120
45—-55 - - - - - 32 12 375
55 and over - - - - 20 4 20-0
Total - - - 230 77 335

TablesB, C, D, ard E therefoe sd& out the inciden@ of influenza on two
classs of chemic& workers one constanty expose to certan gase and the
othe exposd intermittently.

Table F, which forms a control shows the incidene of influenz on the
employes of the Widnes Forge Company who live in the sane neighbour
hoad as the chemicé& workers of the United Alkali Compay and who
therefoe may be assumd ordinarily to be expose to the sane atmosphes
outsice working hours

TABLE F.
15—25 - - - - - 30 15 50-0
25—35 - - - - - 43 19 44-2
35—45 - - - - - 61 25 410
4555 - - - - - 36 11 305
55 and over - - - - 31 9 29-0
Total - - - 201 79 39-3

The 79 persos had 85 attacks

Summarisd thes figures showv that the incidene of influenz on proces
workers was 32 « 9 per cent as compare with 33 « 5 on non-proces workers
39« 3 per cernt on iron workess living unde precisey similar conditions and
30+ 3 pe cent on all males of same age in the populatio investigated



525

The incidene in ead wawe on thes severé classs of persois was :—

On Process workers.
TABLE G.

Age Group. Summer. Autumn. Winter.

Per Cent. Per Cent. Per Cent.

15—25 - . - . .| a10 107 35
25—35 - - - - - 21-8 9-2 10-9
35—45 - - - - - 15-6 10-4 12-7
45—55 - - - - - 100 9-1 8:3
55 and over - - - - 4-0 57 10-8
On Non-Process workers.
TABLE H.

Per Cent. Per Cent. | Per Cent,.

15—25 - - - - - 21-7 10-3 3:25
25—-35 - - - - - 15-3 8-0 218
35—45 - - - - - 4-0 Nil. 8-0
45 and over - - - - 7-8 i 58 176
On Ironworkers.
TABLE J.

Per Cent. Per Cent. Per Cent.

15—25 - - - - - 30-0 13-3 10-0
25—35 - - - - - 13-9 13-9 18-6
35—45 - - - - - 18-0 13-1 147
45—55 - - - - . 16-6 5+5 11-1
55 and over - - - - Nil. 16-1 12-9

Incidence on certain age groups among females engage in honme duties—
including nursing

TABLE K.

No. of No. of Percentage

Age G roup. ‘Workers. Cases. Incidence.
15—25 - - - - - 117 28 239
25—35 - - - - - 194 87 448
35—45 - - - - - 214 5 44-4
45—55 - - - - - 164 71 43-38.
55 and over - - - - 133 35 26°3
Total - - - 822 316 384

The avera@ incidene therefoe was 38 « 4 pe cent The correspondig
figure for all females of like ages in the totd population investigatedis
33+ 1percent
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Immunity.—There were 423 attacls in the summe wave 283 in the
autum and 369 in the winter. 43 persols had two attacks 14 in the
summe and autumn 21 in the summe and winter, ard 8 in the autum
and winter waves For the whole communiy of 3,417 persois investigate
the table belov summarise the resut of our enquiries

3,417
| L |
Summer - - - 2,994 escaped. 423 attacked.
| | | |
Autumn - 2,720 escaped. 274 (91 per cent.) 14 (3'3 per cent.)
| attacked. attacked.

| | l l
Winter 2,380 340 (125 per cent.) 8 (2'9 per cent.) 21 (4°9 per cent.)
escaped. attacked. attacked. attacked.

Furthe analyss failed to disclo® ary differene in this respet betwea
the various classs of workers
Mortality :—
Of the 1,08 attacks 16 or 1+ 5 pe cernt provel fatal
Of the 423 summe cases 2 died = 0+ 47 per cent
Of the 2838 autunn cases?2 died = 0« 69 per cent
Of the 3@ winter cases 12 died = 3-3 per cent
Of the 169 cases occurrirg amongs$ 513 proces workers (chlorine ard
vitriol) nore died
Of the 230 non-proces workers 36 were attackel in summer 16 in
autumm and 24 in winter. Ther were no deatls in the first two
waves but three occurra in the last this gives a ca® mortality
of 12 « 5 per cent
Of the 201 iron-workers 32 sufferal in the first, 25 in the secon ard
28 in the third wave Ther were no deaths

The ca® mortality of the investigate population s& out in age groups
was —

+ Case
Age groups. Attacks. Deaths. Mortality.
0-5 - - - - - 61 6 99 per cent.
5-15 - ° - - - 197 1 05,
15-25 - - - - - 185 — —
25-35 - - - - 196 1 05 per cent,
35-45 - - - - - 224 1 04 ,
45-55 - - - - - 140 1 07 ,,
55 and over - - - 77 6 78 , .,

Nine males ard seven females died The age periods mod heaviy
affected were 0-5 and 55 ard over Ther were five deatls of children
unde three yeas ard four of aduls over 60 years

All the deatls occurrel in first attacks and all but three were attributed
to pulmonay complications

Complications—It is statal that a large proportin of the chemica
works employes sufferel from chrontc bronchitis it is a popula belie
that "bad chess " from the " gas " were common For this reasm enquiy
was more particularly directad to pneumona ard pleurisy rathe than to
bronchitis as complications It was found that of the totd cases 58 or
5« 3 pe cert had pneumona of one kind or anothe and 3 or Os 27 per cent
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had pleurisy. The occurrene of thes complicatiors in the severa waves
was—

Pneumonia Pleurisy
In the summe - - - - - 1le 18 per cent —
In the autumm - - - - - 5e2 0 69 per cent
In the winter. . . 10 « 29 , , 0 « 27 , .

The pneumona incidene on age groups was—

Age group. Influenza cases. Pneumonia as a complication.
0-5 - - - 61 13 or 213 per cent.
5-15 - - - 195 7or 36 ,
15-25 - - - 175 9or 51 ,
25-35 - - - 190 8or 42 ,
35-45 - - - 208 7or 34 ,
45-55 - - - 134 4or 30 ,
55 and over - - 74 10 or13:5 ,, ,,

Pneumona as a complicatimm amongs$ proces workers in chlorine was
absen in the summe wave (50 casey, while in the autunn (40 case} it
occurra in 5 per cert and in the winter (37 casepin 2+ 7 per cent

Among vitriol workers pneumona as a complication did not occu until
the winter outbre& when there was one case 5+8 per cent, in a man of 61
years There were 32 influenza cases in the summe and auturm and 17 in
the winter.

Non-proces workers sufferal less severely—
In the summer of 36 influenza cases 1 or 2.8 per cert developd

pneumonia

In the autumn of 16 influenza cases 2 or 12« 5 pe cert developd
pneumonia

In the winter, of 24 influenza cases 2 or 8 * 3 per cent developd
pneumonia

Thes figures differ little from thos presentd by the contrd case
(ironworkerg amorg whom there were—

In the summey 32 influenza cases with no pneumonia
In the autumn 25 influenza cass with 3 or 12 pe cent pneumonia
In the winter, 28 influenza cass with 2 or 7 « 1 pe cent pneumonia

Incidence of Influenza on Households.

In all 653 houss in the two towns were visited and of thes 410 or
62 « 8 per cernt were invadal betwea Jure 1918 April 1919 Of 366
houss ead containirg a proces worke in chloring 219 or 59 8 pe cert
were invaded and in 20 per cent of thes the chlorine worker himsef was
the first to suffer  Similarly of 167 house of proces workers on vitriol
plants 114 or 68+ 3 per cent were affected Here agah in 20 per cent of
instance the first influena cag was the vitriol worker himself Of 167
contrd houss (ironworker§ 114 or 68<3 pe cent were invaded ard in
25 per cent it was the ironworke himsef who introducel the disease
Inasmud as the averag@ numbe of persos per house was 52, the naturd
chane of ary ore individud in ary hou® introducirg the diseas was
approximatey 20 per cent

Influence of Overcrowding—Contraryto expectatio we could discove
no evidene to shav that the inciden@ on overcrowde houss was greate
than that on houses which were not overcrowded
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Incubation Period.—Direct evidene bearirg on this point is somewha
scany owing to the numbe of factors introduced Where however sut
was availabk the periad varied from 12-48 hours Secou crops of case in
the same houg commony followed 48 hours after the first.

Influence of Nursing as afactor in the spread—No apprecial® differene
was notad betwea the figures relating to women employel in hou® duties
including nursirg and thos engagd in chemicé works as non-proces
workers

Comments—In this investigatim we were unabk to find ary artificial
mears of transferene of possiby infected particles from one worke to
anothe in the actua processe carried on.

Owing to the nature of the processe chemic& plants cove a com
parativel large area of grourd The work is carried on in open shed and
in ary ore departmen the workers are few ard scattered Therr is little
intercommunicatia betwea the different departments

All the works hawe canteensbut our information is that they were little
usal by the male workers and when they were usal it was customay for the
men to use as drinking vessed the utensik in which they brough their
food.

In connectim with the organc plant of ore of the works theris a
commam washing-p plae for eatirg and drinking utensils but there is no
evidene to shaw tha the inciden® on the uses was eitha greate or les
than on their fellows who had not acces to like facilities. The few femak
workers are providel with dining rooms Their eatirg vessed are washel
up, &c. all together but here agan evidene of the influene or otherwie
of this factar in the spred of influenz is lacking

We owe our thanks to Messrs The United Alkali Company Messrs The
Castne Kellner Company and to Messrs The Widnes Forge Compauy for
their courtey in supplyirg information concernilg their staffs We are
also indebtel to Dr. H. E. Annett Medicd Officer of Health Runcon
Urban District, and Dr. Albert Jones D.S.0O, M.C., Medicd Officer of
Health Widnes Borough for valuabk assistane in prosecutig the inquiry.



