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Dept. of Industrial Health, King's College, Newcastie-upon-Tyne

Abstract— Asbestosis, which is a fatal occupational discase is still cccurring 30 yr after
steps were taken to climinate the disease. This is because of expansion of the industry,
and especially of the insulating uses of asbesios. Nezely half the ssriified cases in the last
two years cccurted in insulators, whose work is not covered by the reguiations introduced
30 yr ago. :

The work of a lagger in a2 building is described and it is concluded that mixing of mag-
nesis/asbestos piaster is the chief hazard,

1t is suggested that efforts should be made to find, and use, a substitute for asbestos
fibre and that distribution of ready-mixed plastier should be considered. In the meantime
the Asbesios Industry Regulations and the Silicosis and Asbestosis (Medical Arrange-
ments) Scheme should be expanded 10 include the lagger and his work.

Until such steps are taken this sssentizlly preveniable disease will continue to cause
unnecessary death and sutfering.

INTRODUCTION

ASBESTOSIS is a fatal disease. It is due to 2 spreading fibrosis which not only restricts
the expansion of the lungs but also interferes with uptake of oxygen into the blood.
Eventually it causes death by slow suffocation. In a minority of patients a fatal
cancer of the Jung develops, and we seem to have been seeing this termination more
frequently in receant years. -

The disease was first reporied by AURIBAULT, (1906) who ascribed to this cause
the deaths of sixtesn workers in an asbestos textile mill between 1890 and 1895
the first British case being that of MURRAY, (1907). By 1934 WooD and GLOYNE wese
able to report their experience of 100 cases, mainly derived from the textile mills, in
this country. Following the report of MEREWETHER and PRrICE, (1930) lezislation was
iptroduced to protect the heaith of workers handling asbestos but this took a few
years to become effective.

This disease takes, on average, 20 yr to become manifest but if the measures
taken in 1931-35 were fully effective, there should by now, some 30 yr later, be no
pew cases occurring. In fact it has been my experience that the disease is occurring
increasingly frequently and the object of this paper is to examine this possibility and
to describe the changing pattern of incidence of the disease.

CERTIFICATIONS

Figure | taken from LEATHART, (1962) shows that cezrtifications of asbestosis
bave not shown a satisfactory fall in recent years and that they may even be increas-
ing. Like all centification figures they must be interpreted cautiously as there may
weil have been changes in diagnostic accuracy during these 30 yr; and there have
been alterations of the law, especially the Pneumoconiosis and Byssinosis Benefit
Scheme of 1952, which have brought more men into the compensation scheme.
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—— CASLS |

NUMBER OF ASBESTOSS CASES AND DEATHS

YEAR

Fi16. 1. Certifications of Asbestogis and Deaths, from 1931 1o 1959. For the years
1952-59 42 cases certified under the Pneumoconiosis and Byssinosis Benefit Scheme
have been added to the normai certifications (i.e., 7 per year).

Moreover the asbestos industry has expanded greatly during this period and there

probably are more men exposed than there used to be. ‘
E S

THE ASBESTOS INDUSTRY

In 1935 the asbestos industry émployed 10,000 workers; in 1958 there were
18,700 employces. Expansion of the industry is also reflected in increasing imports of
asbestos, recorded in the annual reports of the Board of Trade, which are repre-
sented graphically in Fig. 2. ,

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

.

TABLE §. ASBESTOS PRODUCTS IN THE UNITED KINGDOM (TONS)

1930 1938 1958
1. Asbestos cement products 105,720 148,400 461,700
2. Packing, lagging, and jointing 2070 7263 42,500°
3. Brake and cluteh linings -— 2243 10,000*
4. Other asbestos products (a) 2,274 22,187 -—
§. Asbesios textiles (b) -— - ;633;
P —-—— 6’

6. Insuiating materials {¢)

(a} Mainty asbestos textiles

(&) Excluding these contained in 3
(¢) Included under 2

*  Approximate
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it Scheme - F16. 2. Asbestos imports (tons) of the United Kingdom 1915-1957

The first cases of asbestosis were derived from asbestos textile mills, but analysis
of the asbestos industry (based on the Board of Trade Censuses of Production)
suggests that asbestos textiles have increased less than some other products (Table 1).
it is unfortunate that information given by the censuses is not very detailed. How-
ever, it appears that the greasest actual increase has been in asbestos cement
B5.  products, but the greatest percentage increase has been in insulating materials,
which increased six-fold by weight, betwezn 1935 and 1958,
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:d workin the CERTIFICATIONS IN DIFFERENT JOBS

date suggests ~ * Unhappily, growth of the insulating industry is aiso reflected in recent certifica-
“®  tions of cases of asbestosis. The cases certified in 1960 and 1961 have bezn divided
&3 into groups derived from different occupations and are represented pictorially in
— “$%  Fig. 3% It can be.seen.th=2 32 nut of the 67 cases were emploved on insulating or
58 S8R jbestos spraying.
- .2 The Asbestosis (Medical Arrangements) Scheme of 1931 is concerned with
. g medical supervision of workers in textile mills and asbestos product factories
200 S and it is disturbing to find that in recent years the majority of cases of asbestosis
24 5 pave been occurting in the insulating industry which this Scheme does not cover.
200 2R Moreover it is quite likely that regular medical supervision of insulators would
reveal more cases than are at present coming to light through hospitals and chest
A= dinics.

*1 am indented to Dr. J. WATKINS-PATCHFORD, of the Ministry of Pensions and National
Ipsurance, for the certification figures.
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The incidence of asbestosis among insulators is unknown. The total number of
men empioyed is certainly less thanr the 18,700 in the asbestos products industry and
probably is about 5000. in this part of the country rather fewer than 500 men are
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Fi6. 3. Cases of asbestosis certified during 1960 and 1964
grouped according to occupation,
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engaged on this work, but I have personally seen 18 cuses of asbestosis from

amongst them. It therefore appears that asbestosis is relatively common in insulators,
In view of this it would seem justifiable to take a closer look at the insulating

industry to see if steps can be tuken to reduce the prevalence of asbesiosis,

THE WORK OF AN INSULATOR

Insulators work in ships, power stations, factories and buildings, where they are
required to lag boilers and pipes. The material most commonly used for this is a
plaster consisting of 85 per cont magnesia bonded with 15 per cent of umosite
asbestos. It is used in the form of pipe-sections, slabs, and powder. Valves and flanges
are covered with asbestos mattresses (containing the same powder} and oceasionally
pure asbestos sections {(bonded with sodium silicate) may be used. The lagger
fastens slabs or preformed sections round the boiler or pipe with wire, then applies
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
tavaut | a covering of asbestos cloth made from chrysotile asbestos.

The installation of a new heating system in 2 local hospita) 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 powdered magnesia/asbestos piaster with
water, and the siripping ofl of old lagging. are the dustiest processes. Mixing is
done in 3 bucket. dust bin, or large box. depending on the amount required, and is
illustrated in Fig. 4. The mixing process tukes 3-15 min and is repexted every 2-4 hr,
Usualily the mixing is all done by one person, often by the apprentice who has just
started work. Knowing that asbestosis is siow to develop one might suggest that j:
would be better if this dusty work were to be done by the eiderly worker ncaring
retirement.

Often the work has to be done in confined spaces, such as between bulkheads in
a ship, or in long ducts benecath the floor of a factory. Figure § shows 2 “lagger”
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sewing asbestos cloth around a pipe in 3 duct measuring about 2 ft x 3 ft and 100 yd
long. A certain amount of asbestos dust has settled on the workmaun's hair and
overalls,

DUST COUNTS

We used a thermal precipitator to take samples for dust counts (Fig. 4) in which
only the fibrous particles between 5 and 50 s in length were counted. The results of
these counts are illustrated in Fig. 6. 1t can be seen that the dust count rose above
the official M-A.C; of 177-particles per cm3 during the mixing process but that this
was a localized dust cloud. 1t can also be seen that a small proportion of the asbestos
dust floated in the air for a long time and travelled quite a distance. During the
sweeping up of stripped lagging in the duct illustrated in Fig. 5 there was little
asbestos dust in the air. Counts of between 2 and 23 particles/em3 were recorded.
Visual inspection of other aspects of the laggers’ work suggested that high counts
were not likely to be obtained in any other process. Thus during the process of
thermal insulation in a hospital the chief hazard appeared to be the mixing of dry
magnesia/asbestos plaster with water. It must be stressed that our observations were
not extensive and were limited to one particular building. They requirc confirmation
in other situations.

The dust counts we obtuined suggest that prolonged exposure to high concen-
trations of dust was not occurring. Nevertheless asbestosis is occurring amongst
men on similar work, 1t is possible that conditions (especially ventilation) are worse
on board ship (where much morc asbestos cloth is used, and is torn into strips by
hand) or in other buildings. There was good ventilation in the corridor (cross-section
10 ft square) where the mixing process was monitored, with air flows recorded at
between 1500 and 350U f13/min on different occasions. On the other hand it is possible

that the official M.A.C. is3et too high, or that magnesia sensitizes the lung to the
effects of asbestos. .

ASBESTOS REGULATIONS

Conditions of work in the asbestos industry and the health of the worker are
governed by three sets of regulations. The Asbestos Industry Regulations (1931)
(S-R. and O. 1931 No. 1140) oblige the occupier of a factory where ruw asbestos is
manufactured into other articles to take certain precautions to prevent the inhalation
of asbestos dust, and oblige the worker in such a factory to abide by the rules set
>y his employer. These regulations do not appiy to lageing because it is not carried
nrut in a fixed place, and because articles are not being manufactured out of raw
asbestos. The Asbestos Industry (Asbestosis) Scheme of 1931 (S.R. and Q. No. 344)
entitles certain workers to compensation for asbestosis. It applics muinly to those
who are handling ruw asbhestos and specifically excludes those who are mixing or
sieving asbestos, or any admixture of asbestos, uniess such empioyment is for more
than 8 hr in any week. This scheme has been superseded by The National Insurance
(Industrial Injuries) (Prescribed Diseases) Regulations. 1948. but is important
because it defines the class of work to which the Silicosis and Asbestosis ( Medical
Arrangements) Scheme 1931 (S.R. and O. No. 341) applies. The Medical Arrange-
ments Scheme requires workers in scheduled occupations to undergo periodic
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medical examination by a member of The Pneumoconiosis Medical Panel, and em-
powers the medical specialist to prohibit the employee from further work in contact
with asbestos. In practice this scheme means examination at intervals not excesding
two years and the examination frequentiy, but not invariably, includes a chest radio-
graph. Men working in the insulating industry are not included within this scheme
and, as things are at present arranged, the lagger is denied the benefits of environ.
mental precautions at work and of periodic medical examination, but entitled to
“compensation’ when crippled by asbestosis. It would be unfair to the industry 1o
omit to mention.that some of the larger ﬁrm§_ have a voluntary scheme for periodic
medical examination which is entirely free to their employees. Such schemes are
costly and tend to be ineffective because they are voluntary, and because the
employees fear examination may lead to suspension from work. Now that so many of
the certified cases of the disease are occurring in laggers it would appear that sieps
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 also be applied to lagging.

PREVENTION OF ASBESTOSIS IN LAGGERS

The principles upon which the prevention of dust discase depends, substitution,
automation, total enclosure, exhaust ventilation, respirators, are well known
(McLauGHUN, 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 believed 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 work
with. The workers complain, fot only of itching skin, but also of 2 “burning™ sore
throat and this suggests that bronchitis might be a late sequeia.

Total enclosure is obviously impossible but the mixing of magnesiajasbestos
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 does) and can be used days or weeks after
mixing, delivery of a plaster slurry in bulk might be considered. Another possibility
that might be considered is to make the plaster sticky before delivery, perhaps by
the addition of a2 water solubie oil.

Exhaust ventilation is clearly impracticable but forced ventilation of coniined
spaces on board ship should lower the dust concentration. Fersonal protection of
the worker, in the form of some sort of dust mask is theoretically feasible but it must
be remembered that fagging, 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 fiter must
be capabie 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 piaster are usually hot at the time (in order to dry

* Afier presentation of this paper the author was informed that the T.U.C. and the Ministries
concerned are at present engaged in discussions on how to achieve this.
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out the plaster) and we have recorded corrected effective temperatures as high
as 89 °F (Table 2).

Tastt 2. RANGE Of CORRECTED EFFECTIVE TEMPERAe
TURES EXPERIENCED DURING ASBESTOS LAGGING IN A

HOSPITAL
Corrected effective temperature
Working area *F normal scaie
Large boiler plame N
12ftx 1S fix16ft 65-39
Large duct
10ftx 101t §7-79
Medium duct
Thix6ft 6534
Semall duet
ShixSft 84

It therefore seems unlikely that the dust masks will be worn conscientiously and
the provision of dust masks is probably not an effective preventive measure. More
radical steps will have to be taken.

CONCLUSIONS

It is clear that asbestosis is occurring among workers in the insulating industry
and it is feit that steps shouid be taken to deal with this problem. Closer supervision
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
bazard, and to define the extent of the problem. Prevention of the disease probably
depends on substitution of an innocuous material for asbestos but something might
be achieved 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 a lagger works add materially to the discomforts of wearing 2 respirator.

The object of this comziunication is to reveal the hazards of the lugger’s work to
2 wider audience in the hope that something further will be done, both by the Indus-
try and by the Hczlth Services, to prevent him developing a crippling and fatal
disease.

Acknowiedpements—1 am grateful to Mrs. D. WriGHTMAN for drawing Figs. 1, 2, 3 and 6. and to
the Department of Photography in the University of Durham for Figs.4and 5. And I am especially
indebted to Dx. J. WaTxiNs-PrzcHronrD for the help given by his Department and for the informa-
tion used in the construction of Figs. | and 3.
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DISCUSSION

Di. F. P. Gatr (Siebe-Gorman, Chessington, Surrey): What about the possibility and advane
tages of wearing a dust mask during the mixing of the asbesios plasier which takes about 1en
minutes of time?

Dx. D. E. Ricxisk (Occupational Hygiene Service, Slough): 1 would like to thank you for your
interesting paper. During recent years our Dr. Challen looked into this problem and we aiso
conciuded that mixing and stripping were the hazardous processes though we did not have the
opportunity to do dust counts. We did notice however, that even when mizing was done in the,
open air it is often done in the botiom of an old oil drum and this means that the man doing the
mixing is bending down with his head in the dust cloud inside the drum. The point that 1 would
like 10 make is that we were shown figures of dust counts of up to 300 particles/em?, It is my own
view that the M.A.C. of 175 applies 10 particulate dust and that a figure of 30 particies/em? would
be more realisiic for fibrous particies. This would make the liggers work niore dangerous thap
Dr. Leathart has impiied. .

M=z. S. G. Luxon (H.M. Factory Inspeuiorate): There is 2 legal requirement to take all steps to
protect these people and 1 hope to enlighten you when [ speak because this may help.

Da. J. §. McLiNTOCK, N.¢.3.: Normally when an industrial pulmonary discase is accompanied
by a typicai radiological appearance. this X-ray picture is taken as a major criterion in diagnosis
and ] think Dr. Leathart implied that this was the case in ashestosis. But 1 understand that
asbestosis may now be diagnosed for compensation before any X-ray changes can be seen. Woukd
Dr. Leathart care to comment T s it possible that this may de one of the reasons for the recent
rise in “certification” figures?

Mx. F. B. Crossiey (1.M.1. (Kynoch) Ltd.): Would the particle size range 5-50 4 used in
Dr. Leathart’s experiments be within the respirable range?

Pror. R. E. Lane (Manchester Unfversity): Since it has been implicd that mixing asbestos
plaster with water is the cause of asbestosis it is very important to know how much lime is spent
op this process. Can ] ask how long the mixing process takes and how frequently it is done during
the shift? ’ .

Dr. Smirsers (Cape Asbestos Company): De. Leathart’s exceilent paper reminds me that we
have had previous occasions on which to differ a little. Firsily ] am not as gloomy as hc on the
question of incidence. The reguiations promulgated in 1931 came into force in 1933. The high
incidence of the later thirties reflecied the working conditions of 1the pre-1933 vears. There was, as
he has shown, a drop in the number of new cases in the late forties and carly fifties which refiecied
the improved conditions after 1933. The rise in incidence in the lauer half of the fifties reflects the
war-time working conditions when more peopie were empioyed on increased production at a time
when black-out and security were more vital than ventiiation.

"4 study nfhe number of years exposure before diagnosis in 2 series of cases gives a truer
picture of progress. In the series reporied by the late Dr. Wyers. up 10 1949 the average exposure of
his cases was 105 years. In a series of cases from the same factory, fully investigated at Hammer.
smith Hospitat in 1959, the average exposure was 145 years. Thus in {0 years the improvement
was already evident. (Tabie 1.)

On the question of incidence of malignancy our experience differs from Or. Leathart's. The
picture in this country is also very ditferent from that scen in South Africa, where | recently saw
some most interesiing maierial. There one saw many more cases of pleurai invoivement and picurat
malignancy. The South Africans find our incidence of what we may cail parenchymatous malig.
nancy quite astounding. Similarly the South African experience of perituneal malignancy diflers
from ours. This will be the subject of 2 subsequent communication.

These variations in man's reactions to asbestos stimulatled me to consider the differences between
various types of asbestos. There are three main types of commerciaily importanc asdestos. These
are chrysotile, crocidolite and amasite, the 1wo Jatter are grouped as “amphibole™ ashevios. They
differ 1a geological formation, in chemical composition, in ¢rystaline form, in fibre sice and, |
suspect, in their effect on man. | have tabulated a few of their differences and the result is interesting.




N e . b 2 OBt 0 1048 Fhogirn ;3 prdolloahib T . teoiie KU i
L atn il ML Fr e B A A pu Ll ye s uhe L s e e ot |
. ~edety o’ i Wb hevr TRARIL 0%, B0 Bs) b e S LD KA ) ziﬁs qum.ﬁ_. .n«»tw-. v. .wh.... I S s ] 5z
XATANTG .B.z.—ﬁgé tdh}l&l: perbabisustnibhapid et Radvh DN ER AR A A e A b P )
Tl B TV R te N PAN 2 SPR PP rrdes, . . ..,. TJ ; .
e
‘m;_.
a»

—

. 'a.:v--.
e

.M....r.(
e
R ;
(aus)n) *Aaysne)op) 9yqiss0g €|
(speue) ‘2ue)) ¢ JUCN (92125 YINOS '13uBIA) $3580 406 WWONIYI0SIN Jeandlg psoday
spingg Lpogy 20
WIS JUON skep ¢ vl I 1] sAep € P HID I3d 21 WG AQ SUOQIEdNIPA]Y JO UONNYY
" i ushdruag)
8 | poeO 1004 Jooyg ¥-€ Jo vopbnsqy fEyIY
4 sqy 41uasay + 4035219 auasidruog ¢ ¢ )
m «¥1/91 000°00¢ <U1/qi 000°001 3UH91 000°00F W18uanG 3pIsud g 04
< Y €00 LR LIS ) (ewniuipy uwapy) 2200t 22914 H
5 13 X4 1141 et Ananig syindg 3
- . oY) oL y) 506 «(Y) 006 awnjop 1133 nun
H 1P24S WIS paaIn) SHBYD eNIS d1qnoq w o SUIRY) aredls sqnoQ manng (vsis) w..
F | umouy 10N oy 4ty sdnos) (140) vl uoivag Jo AiIqoiy Az
J. 00¥ X
m JAQRUPIXQ-UON A0V MOfS °D, €T 18 QIBYBIN D, QoK W prdey *D), ST 1e moOjS sonepixQ
o ! Wwasasy 12832 02521 § uo4| MsuNX:y
m { IIN W32 12d gy 133224 gy UoIg NSUINYY
3 ! Mym £aD-ysy anygy moj0)
o.:i_ov.o._m N HOP®O S I 4494 HIOPPOUSHBW .24 443 EN UL E R E TN
: $3u0)s109) $2u0ISU0IY
$3501 snodully Yy wnyssudejy Armjuaunpag pasoydiowe)opy Lrnpuaunporg pasoydsowe)apy uoynwog (301030
Ynosdryy - ansomy jop1201) ;

SO183I0SY 10 SHUOS 23WIL 10 SONSILILIVEYHD 30 NOSINYINO)) °) Aalev] '
*

* - - - - - | - v ) I& /
Y 13 BSFIRITIE T VAERH 4 PR UEUERE BTEE MRESE 91EC o



4 G. L. LEATHART 30U J. 1. SANULRIUN
Consideration of the variations beiween types of asbestos may weil lead 10 2 better under-
standing of the pature of its effects on mnan. 1 feel it is no lunger enough to report that « man has
been exposed to asbestos. We must determine with which type or mixture of 1ypes of asbestos the
man has worked.
Pror. R. C. Browne: Can anbody in the sudience tell us why asbestos is carcinogenic?

Dx. G. L. LeatragT: First of all it was suggested that 3 dust mask might be worn by Lthe man
engaged on the mizing process. | think this is a perfectly practical suggestion and § see no reason
wity 2 mask should not be worn at this time. The time taken by the mixing process depends on. the
amount being mixed but on average it 1:akes S =15 min and is repeased at intervals of 2-4 hours.

1 thank Dr. Hickisl for his interest and with regard to the M.A.C. for asbestos dust 1 do not
feel qualified to comment. I am quite prepared to accept his figure of 30 particles/em? asa more
reasonable M.A.C. for fibrous particles, and I agree that this means that the dust hazard is greater
than ! had previously implied. .

1 am grateful to Mr. Luxon for his contribution on the part that can be played by the Factory
Inspectorate.

1agree that in the past the diagnosis of asbestosis has depended mainly on the X-ray but that the
diagnosis is now ocsasionaily being made before radiological abnormalities are apparent, Diagnosis
depends on the dernonstration of persistent crepitations at the lung bases, and puimonary funciion
tests may 2iso be some heip. We do not know 10 what extent this may have influenced the certifi-
cation figures. "

1 was asked whether the particle size range that we measured is outside the respirable range. |
am sure that it is not. I agree that 3 spherical particle of SO s diameter would drop like a stone but '
the fibrous particles of asbestos are very light and float in the air much more readily. You will
remember that fibres recovered from the human lung huve measured up to {00 x in leagth. £ ;

I am very grateful to De, Smither for coming here and making such an interesting contribution . :
1o the discussion. He said that he had crossed swords with me before but this is not strictiy true,

Our relationship has always been most friendly and I hope that it always will be so. Today. ! am {
grateful to him for the information he has given us and for the interest he has shown in my paper. 3
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