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The story of dust discases in Great Britain
gees back a long wav, L L. Collis, in his
classical AMilroy Lectures of 1915, quoted
Herhert Spencer as saving that the starting
puint of himan progress was the “lacalization
al industries,” There was such a localization
i prehistaric factoties jor the making of flint
wplements at Grime's Graves, near Brandon
in Suffalk, where the flint knappers still use
taals like the deer-horn picks of their prehis-
toric ancestors, In 1914, Collis showed that
these workers have a high mortality irom
silicosis. Fle said that it is probable that “the
starting point of hwonan progress™ was asso-
ciated with at least one form of preamoconi-
osis. It has been long known that the dust of
flint. which is nearly pure SiQsa, is dangerous
to health, Crver 200 years ago, Thumas Den-
son, of Newcastle under Lyine, wis granted
a patent for grinding Mints by a0 wet method.
At that time it was said that a nun who
ground the flints dry could aotive longer than
two vears.

Our greatest localization of industrics took
plice during the Industrial Revolusion, and
this was reallv the starting point of our in-
tensive knowledge about the effects of dust on
the lang.

The first notable contribution was that of
Pearson (1813). who. alter nuny autopsies,
decided that the black pigment in the bron-
chiad nodes and the Tangs was dae to the -
talation of small particles resulting from the
burning of coal, woaod, amld ather inflammable
matenials. The Germnn pathologisgs, on the
other hand, thought that the pigment cane
froinside the body, Meiklejohn ¢1950) has
deserthed the hitherto httde-known and re-
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markable contributions of the Scottish physi-
cians of the [800°s on the connection between
descase of the lungs and coal dust s he also telis
how the incidence of anthracosis diminished
with improved ventilation of the mines. Th
Scuttish physicians decided that simple coal
dust was comparatively harmless and that
stone dust was the really noxious ractor,

Charles Tuener Thackrah, a physician in
Leeds, played a major part in the study of nc-
cupational diseases (including the dust dis-
cases) m Great Britain, T his hook “The
Fitfeets of Arts, Trades, and Proiessions.” the
seeond cdition of which was published in
1832, he ervstallized the idea that the inhala-
tinn of Targe quantities of dusts of any kind
can damage the lungs bhut that some dusts are
more harwful than others.
were hased on Grst-hand  observations of
workers in hospitals, in their homes, and ia
the factories.

1iis conclusions

Two other great Enghishimen i the history
nt preumoconiosss about the middle of the
19th century were T, B Peacock and 1 11,
Greenhow, I'eacock first established miners’
disease s an entity and distinguished it ¢lin-
ically from pubmonary tuberculosis before
little was known about bacteriology and noth-
ing about x-rays, Greenhow carried out the
first Jarge field investigations into the dusty
mdustries of England and Wales, including
the heavy-metal industries, the potteries, coal,
copper, and leadmining, and even agriculture.
Tu the Transactions of the Pathological So-
(I.l"‘\' r:}' f.ondon (IRCO-18600) there ave to be
Fod excellent deseriptions by hoth of (hese
physicians of e disease, which was later 10
be ealled siltcosis by Niscant, in I1NR70, They
even teund the dust af feee <ilica in the [ITHIRE
and examined 1t under polirized liul,

Foroa boese e after 1t - excelient worl
nothiog veh wis done sdvet e diiet oie-
cases. hut abwnt the Lesmnme of the 2@
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century anew anterest began to be taken in
the problem not only in LFungland but also in
other parts of the world. About the sume
time the tempn of life in general hegan to in-
crease, and there was an urge for increased
speed of production—an urge which has grad-
nally gathered momentum. \With the replace-
meut at hand labor by the machine, dusty
processes have hecome more dusty and meth-
ods ot dust control have lagged hehind outpnt.
The result his been a remarkable increase of
the incudence of the dust disenses.

A noteworthy contribution in 1892 was
Arhidge’s bouk on the occupational discases,
wineh was oniy the second to he published in
Lugland.

fn 1904, |, S. Haldane and his colleagues
aseribed the high mortality wmong tin miners
to the snhadation of rack <dust, A little earlier,
dust phihisis wnong slate workers was showu
Lo be refated to the dust of slate, parGeularly
when it had o high quartz content.

Fo L Callis (19138) pinpointed the dust of
free sthicn as the main canse of most of e
dust dhiseases. e also drew attentiog ta the
role that dust inhalation plavs i determining
the wartality front kg diseises expericneed
v the general populion, Long ago he
showed the intinence of air pollution oo the
mortahty from lung dizeases in general.
Theugh Callis did this work 40 years ago. he
is alwavs up-to-date. He had, and still has,
an uncmny knack of seeing to the heart of
any problent. fust now in Fogland there s
controversy about chronic hronchitis and
ctnphysema and whether they can be heled o
he caused by the inhadation of duse. T is tre
that the mctdence of chronie hronchitis aned
emphvsenios gh amony the general popnia-
tion, and the posstble canses are legion, 1 s
ditticult to decide {in Arlidue’s words) haw
mch of the malady s towiemiade” or “trade-
meede.” DBut as Collis showed vears ago, an
aeent which ivvitites the lung pareachya can
ahaoirritite the broaehid nmcons membrne,
At present there s one industrial pulmonary
discase of which the dingnosia s made ogely
o the presence of chronte bromelnts ol
cimphysemi, asnd that 1% hivssinosis,
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In the last 30 years in Great Dritain (as
clsewhere}, there has been intensive research
into all aspects ol the dust diseases. such as
causation, pathology, fncidence in various in-
dustries, and prevention. For the fArst 2§
years or so, ntuch of the ipetus came irom
. ML Medical Inspectors of Factories, and
prominent in the study of the chest diseases
were Collis, dddleton, and Mercwether, It
might be said that they played almost a fone
hand, with meager facilities for investigation.
Huowever, they were helped greatly by hospi-
tal physictans, general practitioners, radiolo-
wists, and pathologists, notably Hall, Robert-
shaw, Kettle, Glovite, and Cooke. During this
period much attention was paid to silicosis,
and it, with tubercnlosis, was established as
being the cause of disability anel death in most
of the industries where there is expasure to
the dust of free silica. SZart passu, regulations
Laiving down dust-control measures were is-
sted by the Factory Departiment for maost of
the mingor industries. Notable contributions
were Collis™s waork, already mentioned. on the
rale of iree sihea and Middleton’s field in-
vestigatiom (with F. 1., Macklin) o the
grineding inddustey in 1923, In the late 20,
wseries of Drilliant observations by Coake,
Glovne, Durten Wood, Stuart MeDonald, and
Mo Stewart an the clinical, rudinlogical,
and pathological Teatures of a vew discase,
whieh Cooke numed ashestosis, led to ficld -
vestigations by Merewether and Price (1930).
These liemly estahlished that the dust of as-
bestos was dangerous to health, and it was
the hirst tie that the dust of combined silica,
as apposed to free sifica, was found w damaye
the Jungs, Fhe cowdition, as Legge points out,

Cross Huspital, but ditle or ue notice of it
was taken at that time,

Ancinporuint landmark was the passivg of
e Workmen's Campensation ( Silicosis)
Act or TR wlnch came into faree i 1919,
For the tirst thne compensation ior disabies
went o death wis given in respect af i
dusterb padmonary disease, The Aet pro-
vided minad and verredical medical exanninae

Uonc ot sdlb waorkers i ihe retractories ndustry
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DUST DISEANES 1N GREAT priTa Iy,
and suspension irom the industry on a diag-
Rosis of simple silicosis as well as silicosis
with tubercuiosis. The medical ofticers re.
sponsible for the examinations were the Ty-
beseulosis Officers of the L.ocal Authority ad-
Bumstermg  sanatorinm beneft under  the
National Healt]) Insurance Act, The scheme
was revised in 1923, and again in 1931 to
provide for examinations by a medical hoard.
This was the beginning of the whole-time
Silicosts and Asbestosis Medical Roard under
its first (and only) Chiei Medical Officer,
C. L. Sutherland,

A close association began hetween the
Medical Inspectorate of Factories and the
Silicosis and Ashestosis Medical Board, hoth
groups working under the Home Office. In
general, the Medical Inspectorate made the
field investigations which established the risk
of silicosis (or ashestosis) in an industry or
process and which led to the establishment of
the various compensation schemes, DBut the
members of the Board 1 stationed at Sheftield,
Manchester, Stoke on Trent, and Cardiff)
also carried out field investipations into vari-
ous industries, such as sandstone ( Sutherland
and Bryson, 1929), granite (Sutherland aud
Brysan, 1929), and potteries { Meiklejohn,
1949). But perhaps the most significant re-
sult of the formation of the Poard was that
thete was begun a systematic and valuable
coliection of case histories with x-ray s,
together with occupational details sund puost-
morteny findings,

At first the Board was limited t a few in-
dustries, but gradoally its seope has increaserd
ad more and more dusty mdustries have
cone under examination. Workers in the re-
iractories mdastry lirst came under a com-
pensation scheme in 1923, metal erinders in
1927, andd sandstone workers in 1926, 1y 1928,
the Various Industrics Scheme inchded the
processes ol inining, quarrving, drilling, aud
blasting in silica roch, (he crushing and grined-
g of siliccous nueriads, and also isolated
processes i steel Tuondries (not iron foun-
dries) and metd works, in putteries, and in
i wines. In 1933 the Various hidustries
Scheme was amended o include enal miners

u: i M i

with silicosis; in 1935 hematite ore iners

were dnchuled, and in 1939 slate miners.
Workers with ashestosis were first compen-
sated an 1931: compensation for byssinosis
was introduced in 1941 and was dealt with
by a specially constituted bhoard, Prey-
moconiosis. as opposed to classical silicosis, in
coal miners was hrought under the compensa-
tion schemmes in 1943 and in coal trinmers in
1946, The Various Industries Scheme was
again amended in 1946 to include molders of
iron castings who used siliccous parting pow-
ders and also blasters of any type of metal
castings to free them from adherent sand,
even if the blasting abrasive was nonsiliceous.
The National Insurance (Industrial Injuries)
Act was passed in 1946 and altered the whole
basis of compensation in that it becane the re-
sponsthility of the Government but with con-
tributions frem emplovers and workers, er-
yllimm “poisoning” became compensable i
1949 In 1954 all foundry workers Liromn,
steel. and nonferrous ) hecame entitled 10 come
pensation under the Industrial Injuries Act.
A uller account of the development of con-
pensation in Great Britain hag recently feen
written by Meiklejohn ( 1954). The Silicosis
and Ashestosis Medical Board was trans-
ferred from the Tlome Office in 1946 to the
Ministey of Natonud [nsurasnce (later com-
bined with the Ministry of Pensious ). The
Board was divided into a series of Pheu-
moceniosis Panels, hut they work in wuch
the sime way as the Doard did, except that
there is now no Chief Medical Officer,

The various compensation schemes nien-
tioned abave reflect the evolution of the stuchy
of the industrial luny diseases in Great irit-
ain. There are comparable legal enactments
and regulations designed to control the risks
in cach industry, hut they are tou mnerong
Lo mentsy in detail,

To “tlash baek’™ 3 livtle, in 1936 Middepn,
i his Milroyv Lectores, revicwed the position
of the dust diseases in Great Dricun, e
covered all e Ansiy rades, utcluding caal
g, b at 1 Hine only cases of silicosis
HUCC miners were recounized as betng eligi-
ble fon compensatiog Most or the aninces,
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such ax hardheaders, drilters, or rippers, had
been exposed to stone dust, hut Middleton
also showed that there was a high incidence oi
a lung diseise among coal miners, particularty
in South Wales, which was not classical sili-
cosis. Much of his evidence wis dreawn from
the hndings of the Silicosis and Asbestosis
Medical Board. Following his paper, there
hegan a series of intensive investigations by
the Medical Resenrch Council inte the health
risks of coal mining, which covered all as-
peets, such as clinical, radiographic, and en-

“viremmental ( Medical Research Council Spe-

cial Reports I [1943], 1T [1943], and [
[1943]). The important fact emerging from
this work was that coal dust by itself could
canse pneumoconiosis, and this was followed,
as previously mentioned, by the extensinn of
compensation to coal miners and coal trim-
mers. T 1945, the Poeamoconiosis Research
Unit of the Medical Research Couneil was set
up in Carditf. and an impressive body of waork
has emerged an virions aspects of coal miners’
poeumuconiosis. This work is well known,

and 1 propose, therefore, to limit my remain-

ing observations mainly to the dust diseases .

resulting from work in places which come
enrder the Factories Acts, with only inciden-

tal references to coal mimng.

SHLTCOSIS

Silicosis has been found o be a cause of
disahility in the Toilowing broad groups of -
dustries as well as in cual wining and other
forins of mining. such as tin, bematite, copper,
barites, and fire clay.

|, Reiractories industry. This group in-
chudes the making of silica bricks, furnace
dismantling and rebuilding, and retort settiny
andd repairing.

> pottery industry. Workers i this group
have heen engaged in the nemuiwctare ol
Loth earthenware and chuima witl therr varions
anlulivisions and as flint anblers and polishers,
The substitutinnf grouned Hinthy ahmmnafor
the placing of biscuit witre has resulted e a
dimurmion of deaths from stheosts unong
workers i that process,

N
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3. Stone quarrying, crushing, add dressing,
This group includes workers with sandstone,
millstone, gritstone, slate. granite, and other
irnecus rocks. The risk varies with the ¢
amount of free silica in the rock and. of
course. with the protective measures adopted.
Recently some limestone quarrymen have
contracted silicnsis, but the limestose con-
tained a fairlv bigh praportion of free silica.* ¢
In this group could be included rock tunnel
ers, in whom the onset of silicosis wnay be
very rapid. As regards slate workers, a ol
liard-tahle maker has recently received com-
pensation for silicosis.

| DEATHS_FROM SILICOSIS IN METAL G:e_:_.uoews‘1
\ 1930-1951
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Fig. 1.—Chart showing dimimshing numbers of
deaths smong metal grinders during ihe  period
1930-1931, inclusive.

4 Metal grinding. The silicosis risk m
tlie grinding of etals has greatly dinunished,
owing 1o the replwement of the sandstone
grinding wheels with artilicial ones compused
of Carborundum, alumina, or emery. Apart
1

of the dusts from
these submtances, the wheels are much harder

from the lower “toxiciy”’

than sandstone, and less dust is created. But
the grinders of castings {iron, steel, and non-
ferrous ) are still exposed o a silicosis risik on
aceount of the presence of burned-on sand on
the castings. The dloninishing number of
deaths mony grinders is shownin the chart
(e
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5 Sandblasting, This jub, as Merewether
(1936) showed, had 4 high silicosis risk. The
position has altered waterially after sand be-
Kanto be replaced hy other nonsiliceous alra-
sives, such as steel shot, and stnee the use of
sand as an abrasive was prohibited in 1949 by
the Blasting of Castings (and uther Articles)
Regulations. . The process of wet sandblasting
of ships’ hulls does ot cone under the Regu-
lations (because legally a ship is not an arti-
cle), but it is thought that there is also a risk
of silicosis in the job, Sandblasting is stil)
usedd 1 the open air on works of engineering
construction, e. g.. in order to prepare large
wetal surfaces for the application of paint.

. Manufacture of abrasive soap. Middle-
ton showed in 1936 that the manufacture of
abrasive soaps carried with it a risk of acute
or subacute silicosis, accompanied by tubercu-
losis. There was a disastrous experience at
one factory in London hetween 1921 ane
1928, when there were 13 deaths wmnmong Sl
workers. This experience led to rigorons dust
control in the processes, but hetween 1941
amd 1952 there were nine deaths from silicosis
aneng this type of worker. It is not possile
to stte the incidence of disense anel disability,
hecanse there is a rapich turnover of labor
(ostly young women) in the Job. Silica
Hlour 3s still being used as an abrasive. though
ciforts are being miade to hind a less hartaful
substitite which will be acceptable to the
manuiacturers aud the users. There were no
new cases of silicasis in this trade in 1953,

7. Foundry industry, The iron and steel
foundry industry lias been investizated in
kreat detail during the past 10 years or so,
and the results were published in 1930 in houk
form by MeclLanghlin and others {* Tudustrial
Lung Discases of Tron and Steel Fownlry
Warkers™), Pathological studies of 64 cases,
as well as eliniend s NSy examnittons of
somie 3000 workers, showed that there was a
varyig risk of sificasis and mixed dost poen-
mecaniosis (to which reference 5 nude hes
by in e varions categories of Tutndry
warkers,

Stecd fettlors tedressers or castings clean-

er<) Bad i severe risk, dargely owimg to the

<

Pty

R 2.

fact that the dust fron: the preunatic hammer
is nut controlled. The main patholngical lesion
was classical silicosis, with ar without tuber-
culosis. Among iron fettlers, the risk was not
S0 great as among steel fettlers, and the main
patholoygical lesion found was mixed dust
pueunioconiosis, though classical silicosis did
occur. Steel molders were less atfected hy dis-
case and disability than iron molklers, though
statistically the iucidence of x-ray abnormal-
ities was greater among steel workers. More
deaths accurred amonyg iron molders, and this
fact appeared to Le related to the use of
siliceous parting powders. The use of siliceous
parting powders has now heen prohibited by
the Foundries (Parting Materials ) Regula-
tions, 1950. Silicosis still accurs among shot
blasters of both iron and steel castings, but
the risk is controlled by ventilatio aned per-
sonal protective devices. aud the numbers of
cases and deaths, in contrast with the experi-
ence among steel fettiers, are not tnereasing,
Other categories of iron and steel foundry
workers are subject to much Jess risk than
the above gronps of workers. New and strin-
gent regulations Clron and Steel lFoandry
Regulationsy were issued in 1933, They re-
quire strict dust control in the qusty proc-
eS5es.

The question of poemnoconiosis among
nonferrons foundey workers is now being ex-
amined in detail. [solated cases of silicosis and
mixed dust pnewmocaniosis Lave occurred
among both casters and dressers of noulerrous
metals, but an extensive survey has not yet
been earried oyt | trding and McLavghlin §
have descrilied the tathological, clinival, ra-
diolagieal, and envitomiental details of six
fatal cases,

Tabie 1 shows the number of new cases of
IMETNGEOIIGyS U e silicnsis and mived duat
[enmecaniosisy iy ronndry workers diag-
Aosed I the Pheamoconiosis $nels m 1933,

These tgures can b regarded as anowuder-
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Tance L.—New Cases of Prneumoconiosis—1933
FFowdries

Oeeapation Totnl

Iron weabdiog, ... ..., v Cerens 3
Ity drees<ing. .. L 2t
Iron foundry knoekout.. 1
Sleel mobling 4
13

2

n

a2

192

° Twenty-seven of thess workers hud ulso been ex pnsci)
to vuni dnst for varying periodgs,

of the cases i iron molders came from one
arca where there had been an x-ray survey of
three foundries. If more iron foundries had
been sinilarly surveyed, more cases would
have been found. In certain steel ioundries the
dressers (chippers or castings cleaners) are
x-raved each year, but a complete picture of
the true position will net he obtained until all
warkers undergo periodical medical examina-
tion. This statement alse applies to other
dusty industries,
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JARCIHULES OF INDUSTRIAL HEALTH

In Table 2 details are griven of fatal cases of
silicosis and ashestosis investigated fully by
the Medical Inspectorate of Factories hetween
1930 and 1933. The average ages at <death and
the length of employment in the dusty indus-
tries are also given.

It is seen that as regards silicosis the manue
facture of scouring powders and sandblasting
were the most dangerous industries, with the
lowest average age at death and the shortest
average period of employment, Another in.
teresting point is that tuberculosis occurred
in about half of the cases of silicosts, whereas
it was found in only about two-fifths of the
cases of ashestasis. The average age at death
and the length of expusure in the cases of as-
hestosis were much lower than in the sthicotie
group as a whale bhut more on the level of
sandblasters and makers of scouring powdets.

The between ashestosis ang
cancer of the lung is becoming clearer, and in
one series of 100 autopsies on ashestosis cases
there were 25 cases of cancer of the lung.
Wryers (1949) has pointed out that the x-ray

connection

Tawr 2—FLatal Cases of Silicosis and cAsbestosis Invcstigated by Factory Departinent, 1930-1953
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DUST NISEASES IN GREAT BRITAIN

apprarances of asbestosis are undergoing
sume change in that nodutar as opposed to
ground-glass shadows are beginning to ap-
pear. He thinks it probable that this is hecause
of the lessened exposure to dust over a longer
petiod, owing to the rigzorous application of
exhaust ventilation to the dusty processes and
the use of personal protective devices. Cases
uf ashestasis, owever, are now appearing in
warkers who do asbestos lagging of pipes and
botlers. Tny {his process, particuiarty i as-
bestos 3s heing spraved, it is difficult to apply
¥lequate protective measures, more especially
because the workers are usually peripatetic.

PRESENT POSI{TION

How many cases of pnewnoconiosis (sili-
cosis. ashestosis, coal miners’ premmaconiosis,

[n all industries there were 8789 deaths
from occupational fibresis of the lung in the
12-year period, and it will he scen that the
total vearly Ngures are going up. Over the
sitme i)criotl thiere were 0Y07 deaths irom non-
vceupational fibrosis of the fungs. About two-
thirds of the total nmuber of deaths in the
occupationad group occurred i coal mimers,
who form the largest group (about 700.000)
expased to dust inhalation. The figures rose
steeply irom 232 iu 1940 to 937 in 1951 (in
1952 the figure dropped slightly, to 912). It
miay well be that part of the increase is due to
nmore accurate diagnosts, or at least to greater
interest in the pneumoconiosis  problenr,
amoung coal miners. In Figure 2 is shown a
comparison, based on the crwde fipures of
Table 3, hetween the coal miners and factory

TANLE J—Pdeaths from All Types of Punewmoconiosis in England and 17ales, 1940-1951

Inalustry 1910 1t

Folterfas ., ..... Feserusatsiiranssieaetenaan vres R 15
Bandetone o, oo [T w2
Grinding of metnis, Mle. . neieiiniini. 11 26
Retractorivs .., 10 12
Miserilunepue | G 5
ol ainine. amt ey
Uther winin cee 44
Asbwstis noo17
Cottion Iy ssinusisd .o ieeeieieeiaaraiaanns, - .
B 103 1 O 14
Nonocotrtnnlional c..ooviieiniiioei [ECTITET

10421943 184 1615 16 1957 TR 180 00 1001 Total

47 41 a2 il 49 a4 48 63 i L] T}
pt} k2 S 4 [ | R A | ™ ! i
206 a1t 2t il a2 a7 N3 3w 22 21 325
7 7 6 a9 8 in 13 13 8 R 117
ki 53 11 19 12 ) hbe 2% FU S b/ a7
TG A BT 2 ST e T RIG WT 58
i 43 30 n o n RH] [2} 42 A Wl
1t B I n 16 15 5 a7 | 15 1t
G 7 1 | [ a 4 s N 1 - [P
B ANG U8 i BSS MR s 1038 1102 1300 <R
ARSI L R R L [ R Tt G Y S R TR T

ete.} oceur in Great Britain? It should be
mentioned that at the prescut time it is im-
pussible to give accurate figures of the popu-
lations at risk in the various trades and proc-
esses. Both the Registrar-General and the
Ministry of Labour classify occupations in
groups too broad to give specific figures of
the populations in the dusty indastries, aned
those in the possession of employers™ asso-
cations and trades unions are not complete.
It may be possible in several years' thne to
Rive more accurate information, Al that can
e done now is to state the munbers of deaths
reported to the Registrar-Generad il to give
the figares for one year af the new cises diag-
nosed by the Poncwnoconiosis Panels,

The deaths from all forms of poetinceni-
wis between 1940 aned 1931, inclosive, in
Lrgiand and \Wales are given in Table 3.

workers, Tu the factory processes, the yearly
number of deaths was going down until 1943,
but there has been a slight rise in the later
years,

In oth groups, it should be cwphasized
that the deaths in each year are related to
cunditions which obtained in mines and fac-
tories some years previously, possihly 10 to
20 years or cven lomger,

New Cuses tn Pactory Occupations.—The
tollowing Table 4 gives the numbers of 1ew
cases of pnewnoconinsis dingnosed by the
Puewoconiosis Panels in 1933, Tlese fige-
ures have been kindly sujplivd v the Mmis-
try of Peusions and Natonad Insurance, buat
it shankd e noted thay they dirfer slivhnly as
regards the vimbers in cach oecupition from
the figures vriginally sipydied. The Miniaes

ustidly classifies the cases s faliing into the
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. PEATHS FROM ALL TYPES OF BNEUMOCONIOSIS, renuinder there was exposure jor varving pe-
B . (A e g soiey, riods to other dusts, mainly coal dust, Addi-
2 ' — Fional cxp.osurc tf’ couAl dust u&;currcd mainly
r $20502.0 ¢ rru o ganatny - m those industries situated in conl-miuing
o areas. such as refractories, stone (sandstone
I and granite), pottery, siate, and toundry in-

; dustrics, The pottery industry contributed 3

f B 1 e P the greatest nimuber of cases {323, mainly sili- i

f t cosis), aud the foundry industry cune next |

! T SO YA with 190 cases, There are roughly 23,000 pot- |

tery and about 220000 foundry workers
(1o, steel, and nonierrous) §so it is probable
that the pottery industry has a higher pneu-
mocoiiosis risk than ivundries. Such general {

faQrocY paoLEaaCy

o n statements are not of much value, because the
ALl ™ . . . . .

8 I e risk varies from process to process within the

' g 2 S

[T R N 12

140 Ime (90 o

Fie. 2—Chart showing trends of deaths from
fiirasis of the linps among coal miners and {actory
workers during the period 1940-1951, inclusive.

category of the fast jobs done by the workers.
whereas Dr, GO \Williams, of the Factory
Department. hias reclassified some of the cises

sanmie industry. The substitution of ground
fint by calcined alumina has reduced the sili-
cosis risk among placers of biscuit ware in
potteries, whereas the fettling of steel castings
is still a dangerous job,

Newo Cases in Mining—Table 3 gives the
numbers of new cases of poeumoconiosis oc-

on the hasis of all occupations done by each — eurring in all mining operations in 1953

g ;

ée% ! worker in order to determine the must likely These figures show clearly the tremenious

A i cise of the pneumaconiosis. problem which faces the coal-mining industry,
E There were 896 cases of pnenmaconiosis — There is no space to vive in detail the varving
. diagnosed, and this hgure includes 34 cases of - degrees of severity ol pieumoconiosis found
E byssinosis. The cases with an uncomplicated i the 4048 cases. hut the figures are given
i: ocenpationad history numibered 663, and inthe  in the “Digest of 'neumoconiosis Statistics
! Tame 4 —New Cases of Pucwmaconiosis—1933

Factory Oceupations
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DUST DISEASES INGCGREAT BRIT N

TABLE 5. Neto Cuses of l'u('uuumml’n_n’,\‘-—-I')."J
Muning *

Inbastry Nov,
D Canlaining. ..
2 Tin wiving. . PO 3
(3% Barites wiping

Ceeesass e, veae

W Fire eluy mimny 1

................ 15

@) Other ey raindog. L 2
6 Hemntire i, . 4
95 Lewd miming, . @
B Punneling L K
ook 1459

® M oenves in
minlng,

! Fourteen (ipp clny uitivrs were M= expused te [WUTH
dust,

cheet, il sk, oe stirntithed irulwtnqo

fur F933," issued hy the Ministry of Fuel and
Pawer (1954). It can he sind, however, that
rore than 30% of the cases had only slight
diabality, and only abont 366
disabled,

were totally

The number of cases in hematite nnning is
duminishing, hut the small numbers iound in
tunneling are usually instances of rapid and
severe silicosis,

PUSTS OTIIER TIAN SILICA, ASRESTOS,
AND COAL

About the middle 1930's the Factory e
aartment began to turn its attention to other
dusts. Middleton, in his 1936 Teview, referyed
10 dusts, such as tripoli. sillimanite, Kiesel-
gubr, tale, china clay, and fullers' carth. 1n
the samie year Doig andd Melaughlin pui-
bshed a paper on the X-Tay appearances of
the lungs of electric-are welders, From this
bkas arisen a world-wide study of the inert
and radiopasgue dusts, and notable American
catributors have heen Sander, Fnzer, 'en-
dergrass, Vorwald, and 1 lamnlin, I'erhaps the
must interesting outcome of this study has
wen the alteration of the approach to the
wlerpretation of X-riy hlms of the chest,
becanse the Neray features of siderosis, hari-
tosis, and slannosiz, in the absence of oeeu-
fational histories and clinical examinations,
an be mistken inr Bhrotic changes in the
wngs. In fact, an aleming N-Tay pacture is
“iten found in a worker who has little or no

diability, The study of sulerosis was helped

L the excellent worle of Stewart and Fankls
934 and later Craw (1937} o the Liema-

tite miners, in which group the lesion was
{ound to he siderosilicosis, oiten accompanied
by tuberculosis, Craw's later work (1947)
in eliminating tuberculosis from the hematite
mines and in improved dust control methods
is of major inportance.

Other oceupations and dusts which have
been studied include those of boiler scalers,
graphite workers, grain dockers, and workers
exposed to beryllivm and its oxides, to the
dust of leather mixed with other dusts, an
to bagasse. Attention has also been given to
exposures to the dusts of aluminum, man-
sanese, and vamadium and to asthma oceur-
ring in workers exposed to the double salts
of platinim and also to various wooel dusts,
such as western red cedar,

Pathology—\ great deal of worl has heen
done on the pathology {gross, histological,
and experimental) of conl miners' hungs hy
Gough, Harding, King, Heppleston, Wrighte,
Glovoe. Nagelschmidt, and others. I mipht,
however, state some conclusions about pit-
thology which Harding and 1 {with our Jute
colleague, S, Roadhouse Gloyne) have ar-
rived at afer stidying the lungs of workers
momany diverse industries,

Unail about 10 years ago, the pathology of
the dust diseases was dominated by the class-
ical silicotic nodule (Fig. 3). 1n the same
wav, hiefore a diagnosis conld e made, the
patient had to haye X-tay nodulation, or the
classical “snowstorm" effect, Classical sili-
cosis usvally neeurs after the worker has heen
expased to dnst containing a high proporting
of free silicn. Tt is becoming increasingly
clear, in our opinion, that even small prapor-
tions of free silica in a dust can canse a fiyro-
sis which is composed of nodules not of he
classical tvpe g, 4. The arrangement of
the fibers is linear aned radind, and the ontiine
ol the whole nodule is stellate,
a black star.

It lonks like
Harding, Glovne, and T ligve
apphicd the term mixed dusy PIeuoCOnta~g s
or nuxed dist fibrosis, (6 s nodule. It has
heen found in fonnedry workers, especitily T
eleaners of iron CASUNYS, I persons ex e
to the Jdust of graphite contaimng abont 1905

free sihica, and 1y Lutler sealers who are ex-
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Fig. 3.—Classical silicotic nodule from lung of a

gobl minee (30 ycars okl) ; hematoxylin and eosin;
X 24.

posed 10 a nixed dust with a low proportion
of 510 The coal nodule of coal nminers’
pnemnoceniosis has much the same appear-
ance as our mixed dust  poeumaconiosis
nodlule. Coal contains varving propartions
of Tree sithea. T any case, the common de-
nominator in those cases and necupations 1n
which this type of nadule is {found appears to

e the prescuce a1 a small proportion of {ree

silica in the dust. Where there s o ligh pro-

portion, as stated above, the classical silicotic
nodule 1s Tound. But in the same case, there

may he both the chssical nodule and the

Fig. 4 —Mixed dust presnpuconiosis nodule from

a sivel fettler's lung ; hematoxyhn and cosing X 24,
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ARCIHVEN OF (NDUSTRIAL HEALTH
mixed dust pneumoconiosis nodule. Tndeed,
there are ilso nodules which show a transi-
tion stage between the mixetd dust noduole and
the classical one (g, 51, Tt shoulid be mien-
tioned that the x-ray appearances of the lungs
of a worker with nuxed dust pnenmoconiosiy
ditfer little, if at all, from those of one with
silicusis, and the discase 1s just as disabling
and as fatal.

Botler Scalers’ Puciomoconiosts —Experi-
ence of pulmonary discases 10 ships’ boiler
scalers illustrates well the ctiology of mixed
dust pnewmnoconiosis. These men are exposed
to a mixed dust which varies according to
the type of fuel used to heat the hoilers and
also according to the source ot the water used

Fig. 5.—Transition nodule, from mixed dust pneu-
moconiusis todule to silicotic nodule i an iron
dresser’s lung; homatoxylin and eosin; X 24,

in them. 1t contiuns carbomates, silicates,
iron, and carbon. There is usually under 5%
ol free silica, bot there is often a high pro-
Flue dust
coutaims more iron than does the scale on the
water tubies, sotetimes s much as 4395,

portion of iron and its oxides,

In the first case of botler scalers” pueumos
coniosia the worker had heen scaling boilers
for over 40 (Harding, Tod, and
Melawmghling 1944, I 1938 an x-ray film

veurs

of his chest showed nodulation w the uppee
and outer lony tieids, el ain the lower zones

At that
time we nude @ tentative diagnosis ol sili

reticulition (or micronaddlation ).

cosis 1 the upper zones, with siderosis i the

lower zones. Seven vears later the patient
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DUST DISEASES [N "UREAT BRITANN

died of cancer of the Tung, amd histological
exantination of the lungs showed (apart irom
the cancer) the presence of classical sibeotic
nodules in the upper and outer zones, and
the lower zoues {(where there was x-ray
teticulation) there were mainly deposits of
carbun and iron dust in the lungs, with no
fibrosis. In all other parts of the lung there
were nodules of mixed dust pneunoconivss,
Uj to the present time we have had autopsies
on nine hoiler scalers, and all showed thix
type of fibrosis. Only one sealer had classical
silicotic nodules in addition. But five of them
also died of cancer of the lung, and this may
welt have been partly caused by carcinogenic
substances present i the soot.

The change from coul to oil as a fuel for
ships' boilers has brought with it another
problem.  The dust from oil-fired boilers
canses symptoms of bronchospasm or asthma
in a high proportion of cases, and it is likely
that this is due to the presence of vanadium
in the oil soot. Williams (19532) has published
an interesting series of cases illustrating this
point. My colleagues and [ are at present
examining (with clinieal, radiographic, and
covironmental details) the botler  scalers
(rome 300 of them) in the port of South-
ampton, where the boilers of o¢ sun-going wud
farge passenger liners are cleaned. The inves-
tigation has not heen completed, hut up to the
present we have nat found as wmch lung
damage as was shown in a previous inquiry
in the port of Hull. where the botlers of
fishing trawlers are wainly scaled. So jar
we have found three cases of compensable
preunconiosis amony 50 workers and one
case of cancer of the lung, together with a
proportion of cases with lower degrees of
preumoconiosis and disability.

Tale Puewmoconiosis—A great deal of
wark on tale pncumoconiosis has heen done
in the United States and Canada (Lreessen,
193%; Dreessen and Dalla Valle, 1935;
Riddeil, 1940 Sicgal, Soith, and Gireen-
Lurg, 1943, cte). Merewether ¢ 1033-1934),
in Eaeland, studied the x-ray and chnical
features of rubber workers exposed to tale
duse, But it was not until TO40 that wewere

.

able to study the histolagival appearances of
a proved case of tale pneumeconiosis ( Me-
Laughlin, Rogers, and Dunham, 1949).
A man, 51 years of age, had worked for
37 years in a rubber-tire factory, where he
had been exposed to a fairly high concentra-
tion of tale dust. Moderately advanced pnea-
moconiosis of hoth tungs was found at au-
topsy (in addition to mcompetence of the
aortic valve): Throughout the lung substance
were scatteredd small pray unodules, more
nwmerous in the lower lobes. [n some areas
the nodules had coalesced to form small
masses. The fibers appeared to be arranged
concentrically around smail vessels. giving
the impression of whorling, but not like the
appearance of silicosis, There were. in addi-
tion. wany “‘curious” or talc hodies. resem-
Dling. but easily distinguishable from. ashes-
tos bodies. Much dust, which proved to he
tale, appeared in the sections, and it was
thought at the time that the particles were all
fibers.  More recent, work on the lung by
Nagelschmidt § has shown that the bulk of
the dust is in the form of plates with only a
few hbers.

At least three other autopsies on cases of
tale prewnoconinsis (all from rubber works)
have been made, and they show similar fea-
tures to the first published case.  Small sur-
veys have been made on workers exposed to
tule dust in varions industries, but Jarger
oues have been planned to take place shortly.
It is clear that talc dust, though fibrogenic, i3
not so active as asbestos in danmaging tie
lungs.

Leather Dressers’ Pucumaoconiosis.—Co-
operation hetween the directors of chiest clin-
ics, the mass radiography units, ad the
Medical Inspectorate of Factories has heen
imstrumental in bringing to lght hithero
wnsuspected causes of pnewmoconioss, Siuce
the mass radiography campaign was hegun
i 1048 for the early detection of cases of
pulionary tuberenlosis, some FIOGO000 pep-
sons have vodergone examination, Many

factory populations have been surveyed, and

t Nageischidt, Gop Personal communication 1o
thie anthor.
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! Dinchded among thew hase heen fctories
; where there s a dust risk. The workers at

| e deather factory were examined by Dr.

Hugh Ranwav, of the \Wanstead Mass Radi-
veraphy {"nit. e drew our atlention to the
fact that in ene department a high proportion
the

changes,

"l workers  showed abnormal  x-rav
in other  departments,
where there was no dust, no abnormalitics
were seen. I the departnent with the high

proportiom of - x-ray  ahnormalities, skins

whereas

liaded with china ¢lay and calcium carbonate
are dressed on rapidly revolving felt wheels
covered with a Javer of fine Carborundum
powder.  The job is very dusty, though it is
done under exhanst ventilation,  The dust is
composed ol much fine leather dust, with
smaller proportinns of china clay (kaolin),
calciwm carbonate, and Carborundum, Tt was
“% of
iree silica. The x-rav filns showed all stages
of abnormality, varving from early reticula-

formnd that the dust contained about 3

1784

i ton {micronodulation) through nodulation

-f,,, 3 - t tomassive shadows, Tonoa few cases there was
,3,;:'{:_ W ! clinical evidence of disabilitv.  One man with

L e I 1 an x-ray hlm showing massive shadows had
3 5 diedd from “asthma and ponermonia’™ a vear
l Lefore the investigation hegan, and there was

In spite oi the fact that up to
the present time ne piehiobagcal evidenee has

1nn lelll'lll.\"\"

been avadiable, it is likely that the condition
will Jall into the group of the mixed cdust
pricutocontoses. The dust of china clay,
which for vears has heen thonght to he com-
paratively harmless, is hecoming more and
more suspect. Fven apart from china clay.
the presence of a small proportion ot free
silica is prima facie evulence that the dressiug
of such ~kins is a hazardous vccupation.
Berviliene Puciononitis and Gramndemato-
siw—— [t 1s renarkable that Britsh experience
of heryllion pnannonitis wd granulomatosis
i ot as extensive as that in the United
States, though many workers have heen ex-
posed ta the dust ol Huorescent lamp powiders
containing beryiinm exide and abso the dust

aned Tumes from the allovss Only one dently

s ocenrred, and the Factory Department
Law collected elimeal, x-ray, and cnvirop-

|

“powder is heated up o about 1100 C.
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JARCHITES  OF INDUSTRIAL HEaLTH

mental detals of five nonfatal cases, one of
whom 15 now vervill. The other four cases
are vither reenvermy, or their condition is
stationary. It is also remarkable that five out
of six affected workers were chemists en-
gaged i the development of the berylium
lamp powders. At the factory where the fatal
case of beryllinm granulomatosis occurred,
150 oi the other workers were exanuncd
clinically and radiographically «and no more
cases were found, though there had been con-
siderable exposure to the dust of the lamp
powders in the cearly days, [t is undeniable
that bervllium oxide is toxic, but examina.
tion oi the histology of the lungs of the one
fatal case has led nw to hold the unorthodox
view that beryllinn was not the sole cause of
the condition.  There were two types of le-
sion: one of a granulvmatous type. tn which
there were giant and epithelioid cells, aud the
ather in wilich were many fibrotic nodules
mdistingwishable from silicosis. Under polar-
ized Tight many doubly refractile particles
were scen i the nodules, and an eminent
crystallographer stated that these were cristo-
halite, one ol the most active forms of {ree -
silica.  This 1s not surprising, because one of
the myredients ol the Tap powder is silica
gel 123657, which in the preparation of the
The
changed methads o preparing the lamp pow-
der have eliminated bath the beryvliium oxide
and the free silica, so that the risks both of
herylium granulomatosis and of silicosts have
also been ehminated.

“Pucionocomosis” from Vegetable Dusts.
—Apart from cotton, not a great deal of
work has licen done on the vegetable <dusts,
The illnesses noted among cotton workers
inclure nall fever, a transitory illuess which
alfects nearly all new workers in cotton, flax,
and hemp mills il also in malt houses:
“Mowday  fever”

cough, and hyssinosis,

tor feeling) . weavers
Byssinosis develops after ahout 20 years as
a natoral progression from ' Monday fever”

andd i s nad stiee has the characterishcs
As

wis de-

of chronie bronchitis and emphysema,

r
1S

Schuliing (1934 savs, though
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DUST DUSEASES 1IN GREAT BRITAIN

wribed by Greenhow nearly 100 vears ago,
its etiology s still obscure. It presents an odd
Lut characteristic history of chest tightness
and breathlessness en Mondays, which grad-
wally extends to other working days as the
discase progresses. “In its later stages these
svaptoms are very distressing, hut usually
ramain worse on Monday than on any other
day. [t causes no specilfic x-ray changes in
the lung fields.”  Tu the main, the workers
m the cotton card and blowing rooms suffes
mst from the disease, Strippers and grind-
¢rs who clean the carding engines are especi-
aliy affected. As mentioned previously, waork-
ers with hyssinnsis are compensated under a
special schene.

Bugassosis—COuly eme factory in the coun-
tre handies hagasse tor sugar cane without
the sugar}, wnd I sassosis  has  occurred
manly i those workers who were griling
bagasse in 4 dry state. The condition is an
acute bronchiolitis, with high temperature,
severe dvspmea, e x-ray picture of the lungs
showing generalized miliary shadows,  Fii-
teen cases of this acute disease have come to
the notice of the Factary Department ; some
of these have heen descrilied by Castleden
and Hamibton-Paterson (12429, Gillison andl
Tavlor (19425, wnd Hunter and Perry
(1946). The Jast case occurred in 1943,
Siwce we got the lirm to grind the bagasse
twier water, there have heen no {urther
sass,

Farmers Lung.—Varmers’, or threshers’,
tang was first described by Camplell (19323,
aml aiter that Fawettt (1936 and 19383 did
apreat deal of work on the condition. 1t hias
fratures ~imilar to hagassosis. hut, since it
rccars maitdy anong workers who have heen
handling muldy hay during a wet summer, it
is regarded as being caused by a fungus.
Faweitt was firmly of this opinion.  Singie
vases of the condition are described irot
time to time by physicians o the agrcuitural
dtricts.

Puevitocontosis in Grain Dockers-—=un-
tet, Hermon, aned Bagnall deseribed in 1940
the dlinical features and abnormal x-ray ap-
pearances in a group of 353 grain dockers.

Thirty of these men had pulmonary tubereu-
losis, but 11 others harl x-rav changes sug-
gestive of the presence of pncumoconiosis.
Fourteen had normal x-ray filns. Analvsis
of the dusts from various grains showed
smal percentages of free silica : oat clust, for
mstance, had 3%. No autopsies have heen
carriedd ount, hut it scems that a case has heen
made out for an extended mnvestigation of
larger groups of grain dockers.

Graphite  Puewmoconiosis —1t  has been
found by some observers in England ( Dun-
ner, 1945, 1948, and 1949; Glovne, Marshail,
and Hoyie, 1949, and IHarding and Oliver,
1949} that workers exposed to the dust
of natural  graphite rlevelop radingraphic
changes in the Jungs and dizability, The range
of x-ray abnormalities clnsely resembles ¢

at
seen m coal minters. "athological and

eXperi-
mental studies (Glovne and others, 1449,
Harding and Oliver. 1949y show that (]

e
cotglition falls into the group of the mi

xed
dust fibroses, the Hibrotic nodules having a
hoear and radial pattern as opposed to the
whorled  fibrosis of the classical

silicotic
nodule. Natural graphite cont:

uns small per-
centages (of the order of 3%6-1070 ) of free
silicit. There is as vet no evidence that pure
graphite will produce a similar condition,
Mangancse Pucumanitis.— A\ few cases of
manganese posoning affecting the nervous
system occurred in the middle 1930's in
workers grinding manganese dioxide for use
in lamp hatteries,  Tn 1946, Lloyd Davies re-
ported a high incidence of pucumonia in a
group of workers exposed to manganese dj-
oxide dust i the manufacture of potassium
permanganate. Aunimal experiments by Lloyd
Davies and Harding (1949) confirmed that
manganese dioxide irritated the g tissue
and cansed intense infiltration of the ajve
walls and alveoli,  Later

ofar
grantomatons
clianges developed in some instanees, These
results are in line with those descrilied liv
warkers in other countries,

Funadiim I'm'uumnifi.c.---w\\'}'CI'S C1946)
recorded his ohservations on warkers exposed

to vanadimm pentoxide dust, dod his resnlts
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are sunilar 10 those described by Sjoherg
(1949) in Sweden. The effects are a combi-
nation of svstemic puisoning and irritation
oi the pulmonary lissue, leading in somc¢
cases  to  bronchospasm  and  pnewmania.
Doig § and Williams (1952) have deseribed
the marked bronchospasm  occurring  in
workers exposed to the soot of oif fuel, which
is thought to be caused by the high percent-
age of vanadium in the soot.

SUMMARY

The position as regards the dust diseases
in Great Dritain may be summarized as fol-
lows:

1. During the past 30 years, the risk of sili-
conis in most of the major industries has been
firmly established. Cutil the late 1920's, {ree
sifica was the only dust which was thought
to dmage the lungs.  Asbestosis, caused by
the dust of a combined silica nuneral, came
into prominence about that time. In the md-
dle 1930°s. attention was given to the effects
of other dusts on the lungs, sueh as iron and
its oxides, and of radiopaque dusts, china
clay, llimanite. kieselgulr, tale, ad mixed
dusts containming {ree silica.

During the middle 1930's also, the effects
of coal dusts on the lungs were given increas-

and extensive surveys were
carried out, culminating in the formation of
the Pnenmaconiosis Research Unit of the
Medical Research Council in 1945, The coal
miners numerically constitute the greatest
problent of dust discase in Great Britain.

ing attention,

2. Despite the combined etfurts of inspece-
tors of factories and mines, physicians, chein-
gists, engineers, and rescarch workers, the
deaths {rom pncumncnniusis have continued
to rise vearhy, Vhe reasons for this increasce
may \;(‘. i(llll;‘l in mere accurale diagnosis of
the condition and i the publicity given to
acenpationil discases of the lungs, 1(‘:\(1i|?;_{ to
more frequent mention of pncumnmnions by
phivsicins on death certifieates,
likely case is the wrge {or increased speed of

Jut 4 nmore

l.rmiucti(m, andd the introduction of machines
—e——

$ Do, N T L'upuhli.\'l\cd data.
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ARCHIVES OF INDUSTRIAL HEALTH

which make a dusty process more dusty and
cause a lag in dust-control methods.

3. Compensation (or industrial pulmonary
disease began soon after 1918, and graduaily
most of the processes and industries which
damage the lungs are being brought under
the provisions oi the various Acts of Parha-
ment. The Industrial Tnjuries Act of 1946
removed the responsibility for compensation
from emplovers and insurance companics to
the CGovernment.  Since then cases taken
under Common Law against the employers
have increased rapidly,

4. Numerous legal provisions, contained
both in Acts of Parliament and in Regula-
tions. have heen brought into force. Routine
inspection by inspectors of factories and
mines has been instrunental in limiting the
numbers ol cases of disability and death
hrought about by inhalation of the dangernus
dusts.

5. 1t is expected that more aceurate infor-
mation about the incidence of the dust dis-
eases will be obtained jn the near future,
when statisticnl studies of the injormation
abtained by the 'nenmoconiosis Panels have
heet carried out, and when the report of the
Rewistrae-General  about the occupational
incidence of discase at the time of the 1951
Census becomes available, At the present
time no reliable information exists about
the populations at risk in cach industry and
process,

6. Surveys of the population by wass radi-

ography to detect carly tuberculosis are

Dringing to light information about the el- .

fects of dust in some hitherto unsuspected
occupations.

7. Many probiems about dusts and the
lungs are still wsolved, and some would say
that we have only just hegoy to attack the
iringes of the problem. Nevertheless, agreat
deal has alraudy heen accomplished.

Asaistanee in compiing the infurnation con-
Ganed i this paper was rendeced by Dreo PO R
Walker and the members of the Pucumocnioss
Panels of the Ministry of PVensions and National
[nenrance s Lres. 1. 1AL Merewetber, A T Doig,
ad GO, AWiHames, of the Factory Departonent,
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DUST DISEASES IN GREAT BRUUN
Ministry of Labour and National Service: Dr. 1L
E. Harding, lately of Sheiticld Lniveraty, and Dr.
G. Nagelschandt, of the Safety in Mines Rescarch
l.aboraturies, Shetlield.
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