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Although the carcinogenic properties of asbestos are pres-
ently attracting a good deal of attention, asbestosis is still the
earliest lung discase resulting from exposure to it and its inci-
dence in an exposed population is the most useful indicator of
the degree of dust control exercised over a period of time.

The diagnosis of asbestosis depends upon: (1) An adequate
occupational exposure history. (2) Phvsical signs of pulmonary
fibrosis. (3) Progressive radiological changes. (4) Confirmatory
measurements of altered lung function.

Asbestosis is a clinical entity and is readily diagnosed when
all the above-mentioned criteria are met. Problems in
diagnosis arc encountered when one or more of the diagnostic
criteria listed above cannot be substantiated. At the present
time every effort is made to diagnose the disease in its early
stages in the hope that removal from further exposure will pre-
vent the direct and indirect complications.

Rogulauons to control the asbestos industry in the United
Kingdom were made in 1931 The evidence upon which they
were based was gathered in 1929 by Merewether and Price, the
former a medical mspector of factories twho later became senior
medical inspector! and the latter an engineering inspector of fac-
tories.? Merewether selected for his studies the textile branch of
the industry (a branch manufac tuning industrial textiles for insula-
tion. friction and pac hing matenial applications', and some prehimi-
nary processes in other branches Fach indiidual’s previous in-
dustrial history. subsequent to feaving school. was noted in detail
Merewether considered this to be essental in order to exclude

" people whose previous work may have been in anv of the
numerous processes mvohlang exposure to free sdica and othor
dunts.

Merewether's investigations led him to state: “To sumy up.
therefore, it appears probable that (ancentration of dust and
length of exposure as factors in the production of fibross are n-
terdependent withm cortan s Wihele it seems necessary for
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the production of generalized fibrosis of the lungs that a definite
minimal quantity of dust must be inhaled. the lower the con-
centration of dust in the air breathed. the longer the lapse of time
before the fibrosis is fully developed. and within a certain limit. the
higher the concentration of dust. the sooner the fibrosis becomes
fully developed and the mare intense the involvement of the lung
tissue.”

He went on to hypothesize that, in the light of the above
reasoning and the evidence which pointed to i, the apphication of
dust control measures waould cause “firstly. a great increase in the
length of ttime before workers develop a disabling fibrosis, and
secondly, the almost total disappearance of the disease, as the
measures for the suppression of dust are perfected

The improvements made in the British manufacturing industries
after the 1931 Asbestos industry Regulations took effect may be
said to have occurred slowly and progressively from 1931 on-
wards and although much was achieved before World \War I, the
major advances in dust control probably took place n the 1950's.}

During the years of World War Il regulations were relaxed and
conditions in factories deterorated. One of the problems in quan-
tifving dust exposure data 1s how to take account of the effect of
historic events on working hours and working conditions. There is
no way at present of analysing the cifects of depressions, booms
and other socio-ecconomic phenomena when attempting to mea-
sure cumulative dust exposure over any given period of time

Because of the mitations of the 1931 regulations. and because
the regulations apphed to manuiacture but not ucage of products,

" the hoped for reduction in cases of ashestosis in the UK. did not

occur at a national level. The Senior Medrcal Inspector’s Advisory
Pancl on Asbestos. in its report 1o the minister of labor in 1967¢
gave the followmng reasons for the increasing incidence of
ashestosis: @) The chcal cntena for diagnosis have changed
since the 1920° (b Lageers. the total of whom was not known,
tended to be excluded from the process to which the 1931 regula-
tions apphed. () There had been an increase in overall consump-
tion of ashestoc and a nung population of exposed workers. (d)
Medical supervision of wothers in the ashestos industry (onginally
recommended by Merewethet) had not been extended to
workers 0 new processes as these were introduced.
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Compariscn Between Marewether's Findings in 1929 and Prevalerce of Asbestosis in 1975.°

Leninsohn 1975

Meremether 1929

No of L P | Group No of Group
Yoarr No. Can Incxdence No. Cares Incidencs
Employed Erposed Certitied % fuamined Diagno sed L3
0-9 9 1 6125 230 36 156
10 - 14 83 0 - 84 r4 321
15 .19 66 3 45 28 15 514
20 & Over 82 [ 49 2 1?7 839
Totals 1033 1 ern 363 5 262

“Orly casst o aStAsIsi b K2t O IRdLSIngd inunes Daett are nied W 12 1309 higures

13 cases with more thaa 20 yers eadas.ie wee first exposed betye 1913 (Tab'e V)

The Advisory Panel did recard. however. that although they
were inclined to accept the growing use of asbestos as the most
probable explanation of the increase in cases, “conversely there is
no evidence pointing to'a decrease in the attack rate in the in-
dustry as a whole although there is such evidence in certain 1m-
portant asbestos usimg factories.”

In 1969. new regulations known as the Asbestos Regulations
1969 were made in the UK. and they tonk effect in May 197017
These regulations recognized two things. among many others.
namely. the importance of their application to both manufacture
and usage of asbestos products and the acceptance of a level of
dustiness below which there was no hazard to health The latter
principle was acknowledged by the publication of “Hygiene Stan-
dards for Airborne Asbestos Dust Concentrations for Use with
Asbestos Regulations 1969 in Techncal Data Note 13 Rev) V!

Technical Data Note 13 states that where the dust concentra-
tion 1s loss than 2 fibres 'ml. HM Factory Inspectorate will not seck
to eniorce the substantive provisions of the Regulations This
figure s derived from the simple assumption that in order to ac-
cumulate an exposure Imit of 100 iibres'ml during a working life-
time. the dust level should not exceed an annual average of 2
fibres mt .*.50 years « 2 f‘ml = 100 f. years 'ml, 30 years v 4 i.ml
=100 {. years‘mi etc.

‘Adequate’ Occupational Exposure !iistory

In the determination of an adequate occupational exposure
history it 15 necessary 1o ascertain the type of asbestos fibre i use.
There are four main varicties in commercial use, namely:
Chrysotile — white — 95% world production.

Crocidolite — blue -)
Amosite — browmsh - 5% of world production.
Anthophyllite — browmish -)

It is accepted that all vareties of ashestos can give nise to
asbhestosis. Ashestosis might be complicated by the development
of carcinoma of the lung. and the sk of this complication is
multiphed many times by cigarette smoking .

Before discussing the chinical fcatures of ashbestosis, one further
difficulty in obtueing an adequate occupational exposure history
requires reference. Merewether attempted to quantity the dusti-
ness 10 the teatile branch of the industry but was only able 1o pro-
duce a rough guide The respirability of ashestos dust, because ot s
composed of fibres and not of sphercal or uniform particles,
depends upon its aerodynanuc behavior which s related to fibre
diameter and falhng speed. twas not untl sintable instruments
became available i the late 1940° and early 1950°s that routine
environmental montonng could be introduced nto industry. The
Britnh Occupational Hypene Socicty made use of dust measure-
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ments and chnical data from a Rochdale asbestos textile factory in
its first attempt to set "Hygiene Standards fee Chrysotile Ashestos
Dust” in 1968. Prior 10 this the only standard recorded was in the
U.S.A. and was 5.000.000 ashestos particles per cubic foot as mea-
sured by means of the midget impinger. The BOHS Standard
recommended a cumulative dust exposure mit of 100 fibre years
per cubic centimeter. This would allow a 1% sk of developing
basal rales. which were considered & the @arliest physical signs
due to the cffects of asbestor exposure.

In the medical surveillance of asbestos workers in Britain we are
now concerned with two populations for follow-up., namelv,
those people who have worked in the industry when dust mea-
surments were not made and when varnable dust contro! mea-
sures were taken and those who have entered since May 1970
when new improved conditions were demanded by new regula-
tions and when environmental monitoring could he added to the
data for epidemiological evaluation MM Chief thspector of Fac-
tories in his Annual Report. 1974.° states. 139 new cases of
asbestosts were recorded by DHSS duning the vear These con-
tinued to reflect conddions in past years when the long-term ef-
fects of wbestos dust on the Health of Workers was not fully ap-
preciated The latent period for this disease 15 such that annual
figures cannot vet be expected to reflect improved conditions iol-
lowing the introductinon of new legislation in 1970~

What constitutes an adequate accupational listory? There s in-
sufficicnt evidence available from industry to enable this question
to be complutely resolved. but such evidence as there 1s allows
certain standards to be sct i the hope of reduaing the risk and
providing a base-line tor further study. IB.OH.S 19681

Physical Signs of Pulmonary Fibrosis

Where exposure s known, the presence of ashestos bodies and
fibers in <putum s of little importance. since their presence simplv
confirms exposure and ther absence does not ndicate freedom
from disease The presence of basal rales {ecepitations or crackles
and finger clubbing have long been accepted as important chineeal
findinps in conunction wath o histary of asbestos exposure. The
Buterh Occupational Hygiene Society’s Comnuttee on Hygiene
Standards. in ther pubbcation Hygiene Standards for Chrysotie
Asbestos Dust” considered hasal rades as the “hey symptom ™ The
crackles are characterstically of high pitch and occur in end-
nsprration, perssting after couptung, and maost promnent in the
dependent areas of the lungs.

[t important to estabbish that the ceackles e persistent aned
not die to other discases resulting i pulmonary fibrosss,
Untb it s posable to secord hing sounds and preserve graphie
records, the presence or absence o these fine cnackles remans s
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e s wiach wall heoeboted oy diterent sean s by ditterent
observers accordng to the quabinn o ther stethoscopes the
degree ol prebveoses rom o which thew sutter and the abnlity of

the patieo? 1o brcathe i o controlled manner

Progressive Radiological Changes

X-rav technology and dlassitications of pneuamoconioses have
chanped considerable danmg the past 4o vears since Merew ether
surveyved workers i the dbestos teatile mdustey The radiological
critena which he used to dagnose ashestoss are not denned o his
report

Radiologi al changes considered simmificant m the diagnosis of
ashestoas by the BOHS Commutiee were increased  general
opacity of the lower fabes
thickening and  adhesions
connected with the above changes, were not consdesed as

krrng of the cardiac outhne pleural
halated  areas of calofication. un-

necessarily or prohabh asbestotic in this series

it appears likelv that Merewether and the BOHS Commuttee
wore concerned with relatively far-advanced discase.

The BOHS Commuttee recogmized the unset of the disease to be
gradual and hence diincult to denne Al the features of the discase
may occur to vaning degree and. wdeed. the severity of the
alteration of the separate features mav wel! be related to the vpe
of past dust exposure Thus the particular set of critetia usea to
decide whether asbestosis s present or absent will vary

Varnious systems of (lasaiiication have been used to attempt to
standardize the descuiption of rachological opacities The Interna-
tional Labor Ofuce’s 1959 Clasufication® was. until recently.
the most widely used but had certan difticulties with regard to
asbestosis The dassification was recently mod:ied by a UICC
working group and extended to include irregular opacities such as
occur in ashestoss as well as other ahnormatiies ™ The 1ILO UC in-
ternational  Clasafication  of  Radiography  of  Pneumoconioss
1971 " 1< devigned to describe " persistent radiological opacities n
the lung fields provoked by mineral dust” and to allow them to be
cateponzed according Lo mize and shape and to indicate their pro-
fusion or extentan the lung Gelds A set of standard tidms fustrat-
ing all categores 1s rsued by the LO.

Confirmatory Measuiements of Alter~d Lung Function

Lung function tests have three main uses. namely @' To
establish base-hine vafues in order ta assess lung function. periodi-
cally using each worker as his her own control. i) To confirm the
chnical and radiological diagnosis ! To assist in the assessment
of dwability 1n established disease.

It 1s not proposed to decuss ' and (¢ but mierely to describe
briefly the value ot lung function tests in confirming the diagnosis
Accnrding to Bader ot al* in ashestos workers vital capacity reduc-
tion precedes category 2 or 3 radiotogical changes by 10 to 15
years; the latter changes do not occur until 20 years of exposure.
After 30 years oi exposure. the madence of functional and radio-
graphic abnormabiies s approumately the same

The tests most readiv used according, to Becklake et ab ™ are
those of ventilatory capacity which include measurement of the
FEVy, FVC and PtV FVC™

Lung volumes and gas transher should. be measured i all sus-
pected cases to obtain confirmatory evidence of pulmonary
hibrosis.

Gencral Remarks
An attempt has beea made to mdicate that asbestosis s not an
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casy conditon 1o dunose 1 reguiees mtrmate koo ledye of the
mdustey and the use of ats produs ts The ves s shared by Umes
who w relatien to a pastwulae case which b dhagnosed as
ashoestoss of nonoscupational orsan. has cohsequently published
an account of the avtopsy indines indw ating that tws diagnosis
was mncorrect The dignoss estabinhed at autopsy 10 this case
was chronc active fibrixaseous teberculosis !

Asbistoss ~ not acclear-cut entity except in the advanced
stanes of discase and very otten a mistaken duagnoss can be made
which, f communicated to the individual concerned bhetore all
drgnostic avenues hase been esplored and the disease con-
hemed. can tead o paydholagcal siress and breed il-wallin a com-
montty Mis sound practice sn the Untted Kingdom to discuss all
suspectest cases with the Members of the Pneumoconioss Medi-
cal Panct and to accept thew yudgment with regard to dagnosis
There may be a few people who have some. but not all. diagnostic
cntenta. who are not conudered to be «uffering from asbestosis.
Many of these cases are elderly and on the verge of retirement.
Thoy are symptom-free, thet earning capacity 1s not affected and
they are unable to find alternative work if they have to change
jobs. '

furthermore the dust conditions which probably produced the
shght changes i therr x-rays should no longer exist and they
should now be emploved in conditinns where the Asbectos
Regulations. 1969 ensure their safety. Unless they develop symp-
toms. or chnical findings indicate definne changes. there does not
appear to be any need to take further action The first indication
of deterioration must ehcit a rapid response leading to immediate
further investigation. dugnosis and appropriate compensation.

In the interpretation of lung function test results it should be
borne in mind that there is a wide range of “normality” for most
available measurements made and it is thus important to estabhsh
for cach individual worker a “normal” base-line value prior to ex-
posure and to observe deviation from the base-line in order to
assess deterioraton of lung function during his working lifetime.
The measurement of FEVy, and £VC. 15 a simple procedure and the
test equipment avarlable s robust transportable and dependable.
The use of lung function tests in the future in the surveillance of
asbestos workers is obvious and should form an essential part of
any preventative medical programme.

Physiological tests alone cannot prove the diagnosis of
ashostosis, but merely the abnormal pattern of lung function
which charactenses diftuse pulmonary fibrosis from any cause. in
combination with occupational history, physical signs and
radiological changes they give confirmatory evidence of the
presence of the discase and assist in assessing ts sevenity. They are
essential in the investigation of suspected asbestosis.

A number of points arise as a result of the increasingly wide-
spread use of the 1O U 'C Classuication of rad ographs. The com-
monest changes recarded by most observers are in category 1 and
refate to wrrenular small opacities. It wouid appear that the
presence of rregular small opacities 1in smokers can significantly
aficct the aterpretation of x-rays and that in the older age group
thuse changes can also occur.'*

The significance of category 1 firregular small opacities in
ashestos workers working in low dust concentrations!, unless
demonstrated to be refated to cumulative dust exposure when re-
viewed on a sersal basis, cannot yet be determined. There is no
clear-cut dwiding line between early change and disease. The
dignosis of ashestosis should not be made purely on the basis of a
shight alteration in radmlogicai appearance and in the absence of
seral review radiographs, a testory of asbestos exposure {including
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s~me knowledge of dust levels and fibre type) and confirmatory
clinical findings of puimonary fibrosis. T

Many workers who have been exposed to ashestos never de-
welop any x-ray changes and only somc develop asbestosss. It is
not morally justified to suggest to a symptom-free, otherwise
tealthy indwidual that he or she is suffering from an incurable dust
disease with a concomitant cancer risk, if there 15 not definite
proof. If the disease is “dehnitely suspected” then the individual
has a right to know. to cease exposure and to seck compensation.
It is not yet kno an whether the mproved methods of examination
available permit the detection of the disease at a stage where fur-
ther progression can be prevented if exposure ceases. The disease
is now almost certainly diagnosable at an earlier stage than 46
years ago in Merewcther's time. The disease will probably pro-
gress in the more advanced cases cven when exposure to
asbestos dust has ceased.

The British worker has changed his job habits and it is unusual to
find him working in one firm or one ob for as long as 20 years.
Asbestosis is a preventable disease — it now remains to prove
whether lung cancer and mesothelioma are preventable by the
same means. With regard to lung cancer the eradication of the
cigarette habit will undoubtedly also lead 1o the eradication of this
complication of asbestosis.'

In a large asbestos textile factory in Rochdale the prevalence of
asbestosis has been reduced in 1975 to 0.77% among the current
labour force compared with Merewether's finding of 26.2% in
1929. (Table). This reduction has been achieved by conscientious
effort on the part of management to eliminate the disease. In
recent years there has been a growing awareness among workers
in industry of their role in the prevention of occupational disease
and when enlightened management take< advantage of this new
wilkingness to cooperate, then useful practical measures follow.
Confrontation is not the way to better health. Ehmination of occu-
pational disease depends upon joint consultation and sensible ap-
plication of the most reliable and practicable preventive measures,
implementing Legge's aphorism that unless and until the employer
has done everything. and everything means a great deal. the work-
man, no matter how willing he may be to do so. cannot protect
himself.

The world cannot do without asbestos at the present time as it
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forms an essential component in many sophisticated enginecring
production and everyday devices Without ashestos, more hves
would undoubtedly be lost from the hazards of fire and most kinds
of encrgy conservation, transportation and industry would be
unable to function effectively.
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