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SOMLE OBSERVATIONS ON ASBESTOSIS

G. L. Lratnarr and J. T. SANDCRSON
Dept. of Industrial Health, King's College, Newvastle-upon-Tyne

AMtract-- Ashestosis, which it 3 fatal occupational disease it still occuering 30 yr after
stepe were taken to efiminate the Jisease. Thit it because of expansion of the industry,
and expevially of the insulating uses of asbestos. Nearly hall the certificd cases i the 1aut
two years aveurred ininsulators, whose work is not covered by the regulations introduced
30 yr ayo.

The work of a lagger in a building is described amd it is concluded that mixing of mag-
nesia’ashedtos plaster s the chiel hazard.

It is supecsted that cfforte should be made to find, and use, a substitute for asbestos
fidre and that Jistridution of ready-mived plaster shoukl be considered. In the meantime
the Adhertos Industry Regulations and the Silicosis and Asbestosis (Medical Atnm
ments) Scheme should be expandead to include the lagger and his work.

Untit such steps are talen this essentially preventable discase will couh?
unnccesaary death and suffering. 5

s

INTRODUCTION .

AsresTOS!S js a fatal discase. It is due to a spreading fibrosis which not only restricts
the expansion of the lungs but also interferes with uptake of axygen into the blood.
Eventually it causes death by slow suffocation. {n a minority of patiems a fatal
cancer of the lung develops, and we seem to have been secing this teemination more
frequently in reccent years.

The dicease was first reported by AurisauLt, (1906) who aseribed to this cause
the deaths of sixteen workers in an asbestos textile mill between 1890 and 1898
the first Rritish case being that of Murrav, (1907). By 1934 WooD and GLOYNE were
able to report their experience of 100 cases, mainly derived from the textile mills, in
this country. Following the report of Mrreweriirr and Pricy, (1930) legislation was
introduced to protect the health of workers handling asbestos but this took a few
years to become cffective,

This disease takes, on average, 20 yr to become manifest but if the measures

new cases occurring. In fact it has deea my expeﬁem that the diseese is occurris
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taken in 1931-3$ were fully effective, there should by now, some 30 yr later, be no, - . E-_.!\i"» -
vl \v-\ . Rt

increasingly frequently and the nbject of this paper is to examine this possidility and -
1o describe the changing pattern of incidence of the disease.

CERTIFICATIONS

Figure 1 taken from Leatiant, (1962) shows that centifications of asbestosis
have not shown a satisfactory fall in recent years and that they may even be increas-
ing. Like alf centification figures they must be interpreted cautiously as there mdy
*ell have been changes in diagnostic accuracy during these 30 yr: and there have
been alicrations of the law, evpecially the Pncumoconiois and Byssinceis Benedt

Scheme of 1952, which Rave brought more men into the compenumu scheme.
. ()
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NUMBER OF ASBESTOMS CASES AND DEATHS
- S |

Fro. 1. Centifications of Asbestosis and Dalhl. from 1931 lo 1999, !-‘ar tbo yars
1952-59 42 cases certified under the Paecumoconiosis and Byssinosis Benelit Scheme
have been added to the normal cmmatkm (L2, 7 per your).

Morcover the asbestos industry has expanded greatly dunng this period and thm
probably are more men exposed than there used to be.

THE ASRESTOS INDUSTRY

In 1935 the asbestos industry employed 10,000 workers; in 1958 there were
18,700 employees. Expansion of the industry is also reflected in !mﬂng imports of
asbestos, recorded in the annual reports of the Board of Trade, which are repee
sented graphically in Fig. 2.

Most of the cases of asbestosis which are occurring nowadays started work inthe
industry before 1945, The further expansion of the industry since that dm suggests
that we may see many more ¢ases in the future.

O

TARE 1. ASRESTOS PRODUCTS IN THE UMITED RINGOOM (YONT)+. -~ “".
] 19% 1933 198

1. Asbeston cement products 105,720 148,400 <. 461,700 -
2. Pucting, lagging, snd jointing xn0 . 760, . &30
3. Drake and chukch linings o O 000 -
4. Other ssbestos products (e) a4 .1 o
$. Asbestos testiles (8) -, e 16404
€. Jowisting materiaks (¢) ' - - 34,000

{8) Mainly asbeston testiles

(5) Escluding thoss contained in 3

(c) Incheded under 2
Approzimete
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F1o. 2. Asbestos imports (tons) of the United Kingdom 1915-1957

The first cases of asbestosis were derived from asbestos textile mills, but analysis
¢’ the asdestos industry (based on the Board of Trade Censuses of Production)
1. 7 sests that asbestos textiles have increased less than some other products (Table 1),
1 is unfortunate that information given by the censuses is not very detailed. How:
¢-¢r, it sppears that the greatest actual increase has been in asbestos cement

7eoducts, but the greatest percentage increase has been in insulating materials, -

=%izh increased six-fold by weight, between 1935 and 1958,

CERTIFICATIONS IN DIFFERENT JOBS

Unhappily, growth of the insulating industry is also reflected in recent certifica-
223 of cases of asbestosis. The cases certified in 1960 and 1961 have been divided
i=:0 groups derived from diffcrent occupations and are represented pictorially in
F:7. 3%, It can be scen that 32 out of the 67 cases were employed on insulating or
2destos spraying. '

The Asbestosis (Medical Arrangements) Scheme of 1931 is concerned with,

=edicsl supervision of workers in textile mills and asbestos product factorics
324 it is disturbing to find that in recent years the majority of cases of asbestosis
ave been occurting in the insulating industey which this Scheme does not cover.
Mozeover it is quite likely that regulur medical supervision of insulators would
‘0 eal more cases than are at precent coming to light through hospitals and chest
€.iajcs,

' * 1 sm imdented to Da. J. Watains-Pircnionn, of the Ministry of Pensions and Ny'ag
“sirance, for the certification figures.
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The incidenee of asbestinis among insulators is unknown. The total number (¢
men employed is certainly les than the 18,700 in the asbestos products industry 3ng
probubly is about 000, In this part of the country rather fewer than %00 nicn are

ASREITOSY 180 ¢ 1961
RACINTACE OF CattY
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FiG. 3. Cases of ashestosis certified during 1960 and 1961
grouped according to occupation.
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engaged on this work, but 1 have’pcﬁon;!!y?

- O » L

In view of this it would seem justifiable to take a closer look at the insulating
industry to see if steps can be taken to reduce the prevalence of asbestosis.

THE WORK OF AN INSULATOR

Insulators work in ships, power stations, factorics and buildings, where they urc
requirced to lag boilers and pipes. The material most commonly used for this is 2

plaster consisting of 85 per cent magnesia bonded with 18 percent of amosite

asbestos. It is used in the form of pipe-sections, slabs, and powder. Valves and flanzes
are covered with asbestos mattresses (containing the same powder) and occasionally
pure asbesto scctions (bonded with sodium silicate) may be used. The lagger
fastens slabs or preformed sections round the boiler or pipe with wire, then applicc
a coat of wet plaster by hand, and finishes off with a coat of waterproof cement.
On board ship, where temperatures are higher, the pipe sections are finished off with
a covering of asbestos cloth made from chrysotile asbestos,

The installation of a new heating system in a local hospital gave us the chance

to watch the work in progress and to make a few measurements of dust concentra-
tion. The workers say that the mixing of powdercd magnesia/asbestos plaster with
water, and the stripping off of old larging. are the dusticst processes. Miving
done in & bucket, dust din, or large box. depending on the amount required, and »
illustrated in Fig. 4. The mixing process takes $-15 min and is repcated every 2-4 Br-
Usually the mixing is all done by one person, often by the apprentice who has jutt
started work. Knowing that asbestasis is slow to develop one might suggest that«
would be better if this dusty wotk were to be done by the elderly worker neariS
retirement, ,

Often the work has to be done in confined spacer, such as between bulkheads m
a ship, or in long ducts bencath the floor of a fuctory. Figure § shows a “lages”

Xt ‘_!. : , Y
03is 1 1t oo

amongst them. [t therefore appears that asbestosis is relatively common in insulators.
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medical examination by a member of The Pneumoconiosis Medizal Panel, and cn..
powers the medical spevialist to prohibit the employee from further work in cont,.

with asbestos. In practice this scheme means examination at intervals not excecding.

two years and the examination frequently, but not invariably, includes a chest radi.
graph. Men working in the insulating industry are not included within this schn,e
and, as things arc at present areanged, the lagger is denied the benefits of enviton.
mental precautions at work and of periodic medical examination, but entitle! 1,
“compensation™ when crippled by asbestosis. It would be unfair to the industry 14
omit to mention that some of the larger firms have a voluntary scheme for perindic
medical examination which is entirely free to their employees. Such schemes 4r¢

“costly and tend 1o be incffective because they are voluntary, and because ihe

employces fear examination may lead to suspension from work. Now that so man; of
the certified cases of the disease are occurring in laggers it would appear that siep,
should be taken to make such examinations a legal obligation by broadening the
Medical Arrangements Scheme® ; and the preventive ideals of the Asbestos Industry

Regulations should alsa be applied to lagging.

PREVENTION OF ASBESTOSIS.IN_LAGGE

" The prinéip!cs upon “'hich;the':ﬁ;;f‘el'\‘t'l:n a?a s letve Bencadiihl he 0

automation, total enclosure, exhaust ventilation,' respirators, “are” well "known
(McLacguLix, 1953) but few of them can be applied to the job of the lagger.
Substitution of an innocuous material for asbestos would seem to offer the best
solution, and, in fact, artificial rock wool and glass wool are being used in increasing
amounts. Both are belicved to be harmless to the lungs but our experience of them is
not very extensive. Unless it is bonded with resin, glass wool is unpleasant to wetk
with. The workers complain, not only of itching skin, but also of a “burning" scre
throat and this suggests that bronchitis might be a late sequela.

Total enclosure is obviously impossible but the mixing of magnesia/asbestos
plaster with water might be done centrally, and automatically. The objections to
this are financial and based on the costs of distribution of ready-mixed plaster but
since the plaster does not set (as cement docs) and can be used days or weeks after
mixing. delivery of a plaster slurry in bulk might be considered. Another possibility
that might be considercd is to make the plaster sticky before delivery, perhaps by
the addition of a water soluble oil. ,

Exhaust ventilation is clearly impracticable but forced ventilation of confined
spaces on board ship should lower the dust concentration. Personal protectiot of
the worker, in the form of some sort of dust mask is theoretically feasible but it must
be remembered that lagging, like all plastering, is heavy work for which the worker
needs to breathe ten or fifteen-thousand litres of air in a shift. The dust filter must
be capable of passing such a large volume of air without becoming clogged. Face
masks are often found 10 be too hot for comfort and this objection carries particular
weight in the case of the lagger. His working conditions are hot and humid as the
pipes on which he is putting wet plaster are usually hot at the time (in order te dry

® After presentation of this paper the authoe was informe! that the T.U.C. aed the Minicrics
concerned are at prevent engaged in discussions on huw tn achicve this,
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cut the plaster) and we have recorded 'eormted’ eﬂ'ective tempmtures as high
3¢ 59 °F (Table 2). - w o
Tamt 2. Bavos oF CORRICTID- 1IITCTIVE TIMPERA-

TURES SXPIRIINCED DURING ASBESTOR LAQOGING IN A
WOSMTAL

* Corrected cffective temperatyre.
Working ares °F socem! scale

Large boiler plant
12fRxiSNixiéR

Large duct
IORXION

Medium duct
ThnéR

Small duct
Shixsnh

the provision of dust masks is probably not an effective pmemive measure. More. . . ‘
radical steps will have to be taken. et

CONCLUSIONS:. AR , j Z.

It is clear that asbestosis is occurring among worhnln thuimuun;mdusuy a2 ;.\:,._' "
and it is felt that steps should be taken to deal with this problem. Clmsupeﬂblon--‘uv- e
of the laggers’ health, perhaps by extension of the Silicosis and. Asbestosis (Medical” )
Arrangements) Scheme, should help to focus the attention of employers:on-this. .
hazard, and to define the extent of the problem. Prevention-of- the: discase pmbably
depends on substitution of an innocuous material for asbestos but something mlgh:&
be achicved by reducing the handling of dry asbestos plaster. The provision of -
respirators Is less likely to be effective, because the hot and humid.conditions in
which 8 lagger works add materially to the discomforts of wearing a respirator.

The object of this communication is to reveal the hazards of the lagger's \\’orkto
8 nider audience in the hope that something further will be done; both by the Induse.~.
try and by the Health Services, to prevent him developing=a’crippling,and l‘ml

disease.

Aekmld;mn—l am grateful lo Mrs. D, Waiantaan fadnwlr’.?. L2, 3and 6 and to
the Depariment of Photography in the Unlnu!ty of Durham for $. Andiam especlally
indedied to Du. J. WarkiewPrreniond fof the help given by his Dcpmmt and for the informae

tion ysed in the construction of Figs. § and 3,
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DISCUSSION

Da. F, P. Gatu (Siche Gorman, Chessington, Surrey): What about the possidility and aJ..-.
tages of wearing 8 dust mask during the mixing of the asbestos plastce which takes aboyt ¢+
minutes of time?

Da. D. €. Hhexmn (Oveupational Hygiene Service, Slough): 1 would like to thank you for j..-
interecting paper. Duting revent years our Dr. Qhallen looked into this prodlem and we a'.,
conchuded that mixing and stripping were the hazardous processes though we did not have o',
oppoctunity to do duu counts, We did notice however, that even when mixing was done in 1,
open air it is often done in the bottom of an old oil drum and this means that the man doing 1t
miving is bending down with his head in the dust cloud inside the drum. The point that § wou.2
like to make i that we were shown figures of dust counts of up to 300 particles/om?, It is my on»
view that the M.A.C. of 175 applies 10 particulate dust and that a figure of 30 particles'cm? woy'!

be more realistic for ibrous particles. This would make the laggers work more dangerous thay

Dr. Leathart has implied.

Mr. S. G. Luxon (H.M. Factory Inspectorate): There is a lega! requirement to take all steps v

protect these people and | hope to enlighten you when | speak because this may help.
Da. J. S. McLivtocy, N.c.0.: Normally when an industrial pulmonary disease is accompanicd

by a typical radiological appearance, this X-ray picture ks taken as 8 majoe criterion in diagnwn

and 1 think Dr. Leathart implied that this was the case in asbestosis. But 1 understand that
asbestosis may now be dizgnowd for compensation defore any X-ray changes can be seen. Wenild
Dr. Leathart care to comment ? [s it possible that this may de one of the reasons for the rovc
tise in “certification’ figures? .

Ma. F. B. Cronstiy (1AL (Kynoch) Lid.): Would the parnticle size range $-50 » used i
De. Leathart’s experiments be within the respirable range?

Pror. R. E. Lant (Manchester University): Since it has been implied that mining asbe i
plaster with water is the cauce of asbestotin it is very important 10 know how much time is sp.r?
°:¢ th;s process. Can T ask how long the mixing process takes and how frequently it is done durrs
the shifk?

Dr. Swiinzas (Cape Asbestos Company): Dr. Leathart's excellent paper reminds me that ¢
have had previout occasions on which to differ a little. Firstly 1 am not ax gloomy as he on te
question of invidence. The regulations promulgated in 1931 came into force in {933, The Mt
incidence of the later thirties reflected the working conditions of the pre-1933 years. There vae. 3¢
be has shoun, s drop in the number of new cases in the late forties and early fifties which refiecy!
the improved conditions after 1933. The rise in incidence in the latter hall of the Afties reflects s
war-lime working conditions w hen more people were employed on incressed production at a u=¢
when black-out and security were more vilal than ventilation,

A study of the number of years exposure before diagnasis in a serics of cases gives 3 tru
picturs of progress. In the serics reported by the late Dr. Wyers, up to 1949 the average exposure !
his cases was 10'S years. In a series of cases from the same factory, (ully investigated at Hamme™
smith Hospital in 1959, the average exposure was [4-S years. Thus in 10 years the improverx-t
was already evident, (Table 1) A

On the question of incidencs of malignancy our experience differs from Dr. Leatharts. T¢
picture in this cuuntry Is alvo very different from that seen in South Africa, where 1 revently u*
some most intercsting material. There ang saw many more cases of pleural involvement amd phevil
malignancy. The South Africans find our incidence of what we may call parenchymatous ma' >
nancy quite astounling. Similarly the South African expericnce of peritoncal malignancy dit'
from ours. This will be the subject of 8 wbseyient communication,

Thewe variations in man's reactions to asheston stimulated me to consider the Jifferemves betwe?
various types of asheston. There are three main types of commercially important ashostor. Thae
are chrysatile, cravidolite and amnite, the two latter are grouped as “amphibole’® asbeston, T5Y
differ in genloginal formation, in chemical cumpmition, in seystaling fonm, in fikre sire any
suspect, in their cffcyt on man. § have tubulated 8 fow of their Jilferences and the result is interest™s:
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Consideratrn of the variathws hetween types of asbestus may well lead (o 8 better wn:.,
standing of the nature of its effects on man. { feel it is no longer encugh to report that a maa ) |
Bren expowd to ashestin, We mast determine with which type or misture of types of asbestos -,
man has workad,

Pror. R. C. Browst: Can anbady in the sudience tell us why asdestos is carcinogenis ?

Da. G. L. Lratiarr: Tinst of all it was suggested that a dust mask might be worn by then
engaged on the miving provess, | think this is 3 perfevtly practical suggestion and I we norea
why 2 mash shoukd net he worn at this time. The time taken by the mising process depends og 1,
amount heing mited Mt on average it takes $ <15 min and is repeated at intervals of 2-4 b,

T thank D, Hichish for his interest and with regand to the M.A.C. for asbestos dust [ don ¢
feel qualified ts comment. | am quite prepared (0 accept his figure of 30 particlescmy?® asam.:,
reasonable M.A.C. for fibeows particles, and | agree that this means that the dust hazard is gre.x;

than 1 had previonly implied,
I am grateful to Mr. Luson for his contribution on the part that can be played by the Factary

Inspectorate. .

1 agree that in the past the diagnosis of asbestosis has depended mainly on the X-ray but that ¢
diagnosis is now avcasionslly dbring made befors radiological abnorinalities are apparent. Diagneis
depemis on the demomstration of persistent crepitations at the lung beses, snd pulmonary fiuustva
wi:m m;y aleo be some help. We do not know 10 what exient this may have influenced the erthi.
cat Igures., :

1 was asked whether the particle size range that we measured is outside the respirable range |
am sure that it is not. 1 agree that a spherical particle of 50 a diameter would drop like a stome ¥,
the fibrous particies of asbestos are very gt and float in the air much mors resdily, You s
remember that fibees recovered from the human fung have measured up 10 170 5 in i’

1 am sery grateful to Dr. Smither for coming here and making such an inicresting conteiduti +
to the discussion. He said that he had crossed swords with me before but this is not strictly tr.c
Our refationship has always dbeen most friendly and | hope that it always will be so, :l’odar. L
grateful to him for the information he has given us and {or the interest he has shown in my pap.:
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