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Research Project: Epidemiological Study on the Biological Effects of Asbestos Dust ot
N the Balangero Mine and among the Port of Genoa and La Spezia Amenal Insulation Workers e

_The problem of the bislogical effects of the inhalation of asbestos dust hes now taken
otheliomos

BS. ¢ .
- ,’: on a significantly greater importance than in the past owing to the fact that it is now
,_ N recognized thet osbestos can cause an Incruud incidence of lung cancers and mes
' of the pleura, Many epidemiological studies have confirmed the relationship between )
inholation of asbestos dust and deyelopment of lung tumours and mesotheliomas; but it is h‘i
not yet clear whether there is a substentiol difference between the various qualities of v
i

-
Pl

ng on epidemiolagical study o f ostestos workcr:

asbestos in relation to their carcinogenic action,
We have for some years been maki

with particuler regard to asbestosis, lung cancer and

he pleura, At the same time ond where it was possible we mace a

v,._' to ascertain the causes of death
- mesotheliomas of t
["';‘". clinical study of the effects of inhalation of asbestos on the lungs, The studies were
¥ carried out on chrysotile asbestos miners; on workers in industries using verious types of
osbestos; and on workers in the Genoa shipyards A preliminary study was olso mede on
S
ar

| A

m : !
some workers of the Tarante shipyards.

The !ollowinp report sets out the results of our mdla.
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departments of the mine ond mill in different seasons of the year. The results of the, . .-

[Paras . 4
f '-. C\..INtCI'\ DEL LAVORO *LUIGI DEVOTO® FUmG .
at .‘,’ ..“ ¢ X " . .
‘:..' " A, Asbestos Mine of Balangero ' ardd | - ,.I:.,_"
.._...m . ' The bulangcro minc is located in Piedmont, about 30 km from Tunn, ond is the most . :"f
!'::.. important chrysotile deposit in Western Europe, It is situated on the top of a hill and on ','.‘_.f. ’
v s slopes, below the quorry floor, is the mill where the asbestos is processed Production - i
‘:"ﬁ _ amounts to about 100,000 tons of asbestos per year. The averoge asbestoid chrysotile *‘1
:, - content in the main body of the d.cpont is 5-6%. 'fhe free silica content of the serpentine, ”‘ |
e “rock is low, i.e., below 0.4%. ' ) . _ ' s g v', '
The deposit wos already known in the 15th century but exploitation on an industrial L
3 . scole unly began ofter the First World War . The present owners of the mine (Amiantifera di l
. : Balangero S.p.A ) started operations in 1932, when m’imng wuth high return methods wos . -
W storted. ' - TN etk . - iR
2o . :
4. 1) Study of Airborne Dust
. F“ lo) Air Pollution in the open pit mine and rmll
:f = The concentration of dust and fibres in the oir of the various working envlronmenis
‘,:.‘: - was studied using membrane filters and counting the particles an and fibres on the filters wnth
'9. phase’ confrast microscope ot 500 X. The sampling time was alwoys short, about 15 m..,
':s. min, per sample . In addition, samples of total dust were taken using the electrostatic :‘:
it precipitators to obtain weighted dust measurements . The eriteria fol Iowed for the . A' } i
“»7. - whole study ond in porticulor the proccduru for fibre exposure evaluation are those : |
- recommended by the Sub-Committee on Asbestosis of the Permanent Commission and i
;E, \ " International Association on Occupetional Health confclned in "Evoluation of Asbestos _' |
Exposures in the Working Environment™ . : b3 }
Between Summer 1968 and February 1970, 140 :ompln were taken in the various LA
|
|
|

confirms that the guarry workers .

dust counts are shown in Table 1. Analysis of the doto
, are less exposed to inholotion of asbestos than the mill workers. . '%
A 1b) Air Pollution in the orea surrounding the asbestos mine i%‘
A
' A comprehensive report on this study was submitted in June 1971, ' : \%‘

' ! .
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2 QL;N;ICA'DEL LAVORO *LUIG! DEVOTO” e oo 1 a4
.-: ' A card index was set up to cover all workers who had started working after 1932 ond '; "‘ ,
Nov who had worked at the mine for at leost one month . As at 31 March, 1970, the popula= 7 - .
‘ tion under consideration was composed of 1,098 subjects (including only 5 females) of * |
& ' whom 242 were then at work. For each worker it was necessary o moke specific investi=- g F
i+ gations at the Municipal Offices to ascertain the place of birth and subsequent removols, ="
a whether the subjects was still alive or dead, present address or oddress of surviving
relatives, ploce ond couse of death. :
_-,5-' ~ As con be seen in Table 2, where the population has been divided into cohorts : ; '
t ' according to year of birth, for 100 ex-workers it was not possible to obtain any inform= :
©. " ation whatsoever, while of the remaining 998; 270 had died. ., - "’ :
} ‘_; For the 998 subjects covered by the card index and for whom it was possible to : - .1;3‘, '
.. ascdrtain whether they were alive or dead at 31 March, 1970, the occupational history : '
it was reconstructed (length of service, department ond job) on the bosis of company
‘ ,-;g- records, data from pension files of the Social Insurance Institute, and through direct
‘ interviews or interviews by correspondence with the subjects therpsclves or with their
| = surviv'ing' relatives. Knowledge of the job done was the primary element in forming an ' ‘ _
B evaluation of the risk of exposure fo asbestos . On the basis of the information obtained 2 ’f‘_
'- s _an ottempt wos made to classify each worker according to @ “risk index" expressed in ‘:f
numerical terms. 1t should be borne in mind that every effort to make such a classifi= ' },’ |
| “ "~ cation bears @ considerable margin of doubt since, to evoluate the amount of asbestos - :‘ |
1 :&'* breathed it would be necessary to know in detail the concentration of airborne fibres “, :
| :’_ ' for each single working environment and for the duration of the job, ond also the "‘: T
[ g N 5 pulmonary ventilation of each subject in relation fo the physical effort exerted at work.. - _“.7:“
7:.: = . Unfortunately, during the period considered in the op‘idemiologicel investigation,” < "
‘ - no airborne dust measurements were ever made of the Balangero mine so that the only
o - data available ore those olready mentioned, which refer to the period 1968-1970. ,.\
53: ! '-‘.'-. ' ~ These dota also hove little significance as regards the situation in the past since the g"!':;
4 , technological progress in modernization of the plant and machinery hos resvited in ;."
: continuol modification and substontial improvement in the environmental hygiene 0
s A .:! . : ' . ; “"‘..
. - ekl _
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"‘ - ' eondiﬂom: , especially In the last 15 years. $o, in rather empirical terms, on the - - ‘
‘.:.;‘ .. basisof the available dota, the data obtained by temporarily reconstructing old

0 i working conditions now Improvod; and discussions with technicians ond workers, we ,\&

) o attempted to make @ classification according fo @ ueisk index", calculated by giving .' ' -t
: :, L each joba numerical coefficient and multiplying it by the number of years the worker £ E.x'. - B
b' e . did the job, Table 3 gI:m the coefficients used to caleulate the risk index. It should ii_]

: , 3 be noted that this weisk index" has been used both in the study of the causes of death " -.f-;"

: ’S::" ' ond in the clinical study. A : ot

2a) Couses of deoth among the Bal angero miners

T Verification cf the cause of decth began by exomining the records of the municipal 2%
S, registry offices which, however, only occasionally gave the cause of death clossified _ _,._,"
" as initial , intermediate or terminal, @s is done for the death certificote , It was necessary.
to supplement these data with informofion obtained from surviving relatives, family v
doctors, ond hospital mediccl records if decth had occurred in hospital of within one . 3
¥ year of discharge . For 35 workers compensated for asbestosis we also used information
from the medical records of the Insurance Institute . In this way , in 253 of the 270 d-fnhs ,
P, - . were able to establish the cause of decth with @ considerable degree of occuracys 'y
oy’ . In the investigation of the effects of exposure to asbestos on the mortality of ex= 'J
workers of he Balangero mine, we were faced with serious difficulties. Iﬁ the first place .
it was impossible to obtain mortality data reloting to the general population of the area -
concerned that could be eomPend.with fl;co mortality of the working population being ...
* 3. | studied. The impossibility of making @ statistical calculation between the mortality of R
"I-" y the sample of workers and that of @ control population could have been overcome by . a

“‘\ ey o

‘_.’z’.*._", ‘ comparing the mortality rates of the workers more exposed fo asbestos dust with those of " .

- the less exposed; for this purpose we could have used the fisk index, dividing the working ' © |
A population into cohorts of 5 years according to the date of birth, and calevlating the,

§ - equivalent average death rates for each age group. As can be seen in Toble 4, this
method cannot be corractly opplied because the number of subjects with different risk "

indices s too large and dissimilar in each cohort. » \‘
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i ,-. ".. | , | : ‘: ¥
53 . | !
_:‘: |t was impossible to apply any other method of epi demiological stotistics due to the
s ‘ ,1 . necessity of manual elaboration of the dota, since tronsformation of the data for mechan= ' 1
1 ' iy {cal elaboration wos neither contemplated nor done. ',
”: However,, the mortality evoluated by meons of equivalent average death rates was .« ‘
t o nignificonﬂy higher in the groups of workers with a low risk index and with short periods | =
v of exposure., The explanation for this rather surprising finding probably lies not only in - 5 .:‘f‘;
‘"' " the "age" factor but must be attributed to other voriables which might have coused 0 s
porticulor selection in the population. : iy
,'.-' in this connection, it should be remembered that the Alpine valleys, from which the <
‘l .‘";‘.- H majority of the Balangero work=~force comes, are an economically depressed area where _
| e the average standard of living is still relatively low. Moreover, in the years 1943~45 e
| :i this‘orcn was the scene of some of the most intense partisan struggles with a very high .
"3 number of war victims , This may partly-account for the high incidence of deaths labelled
A as due to “occident”, whichamount to 22% of all deaths. The interference of many e
g variables, which could ot the most suggest a positive selection of the workers with longer .
B service in the mine, makes it extremely difficult to draw ony.significont conclusions :,.‘

i ... from o retrospective cpidemiolog!cal study such os we have corried out. Once again,” ;
}* only a direct comporison between the population under considerotion ond @ control &y
‘-’" - population might solve the questions raised; but, as has been seen, this has not been e
‘-; possible up to noW. gt _ i

| &;. In order to obtain data on the oncogenic action of chrysotile it may, however, b2 ,,.
significant to analyze only the group of deceased subjects and study their cousesof ~ of
' 4 R

death .

From Table 5 it can be seen that among the
celatively rore, In order to have an
tumours among the mine workers, © comparison
of the male
oge of 35 yeors in the same petio
the causes of death of miners who

foct diognosed between 1960 ond 1969 . This

idea of the significance of the

270 deceased workers,

was made

inhabitonts of the two villoges of Bolangero and Corio who died over the
d of time (Toble 6). Lung turours

dicgnosﬂ_eul

{ung tumours were Lo
prevalence of lung

between the couses of death b .

do not appear among 5_-:.'.- |
died before 1960; all & coses of lung tumour were in 5

moy be due to insufficient

.
-

rel

i

.

|
|

o
s

i,-...e_-'-.' o
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, '
. research into the cases of death before 1959, or may represent a real increase in lung - '
.~ ' tumours among the miners in the last decade, Nevertheless, the deaths due to cancer . ':
.-.-..-.. of the lung among the male inhabitonts of the villages of Balangero and Corio did not - '
; show any significant difference with respect to those observed among the miners ,p'
{';‘: B - ()(2 =1,36). It should‘ulso be noted that while for each deceased miner an oot T o ‘-
i '?I:"“- ' investigation as possible was made to ascertain the couse of death, for the inhabitants ;":,
s of Balangero and Corio enly the municipal records were considered. No case of .
_ '_,”:3 mesothelioma of the pleura or peritoneum was found among the miners; one doubtful .:
case defined as "tumour of the pleura® was found among the inhabitants of Corio. On : :"
i ' } . the other hand, the average age ot death of the miners was considerably lower than ' :
’ : ‘ that of the inhabitants of Balangero and Corio, which may be of significance in relation l
S to the probability of occurrence of lung tumours. ‘ : ‘ e
: '.‘:_\“’ 5, In order to have further information on the prevalence of lung tumours @mong the
’G : male population of the areas considered, we collected the clinical diagnoses of all = .':::-f.'
‘_ male patients over 35 years of age odmitted to the internal medicine departments of "
¥, the Hospitals of Lanzo and (:‘.iﬁa from 1956 to 1959 and from 1967 to 1969, Lanzo
W Hospital is rather old and relatively poorly equipped, while Ciri2 Hospital hos been
"“{""‘ L recently built and is very well orgonized, The percentage of lung tumours among potients' ‘ _
; " was 1% in the two hospitals between 1957 and 1959; this percentage rose to 2% emong :‘:"
ber patients of Cirid Hospital between 1967 and 1969. - oW
The & cases of lung tumour found among Balangero ex-workers are summorized in ".
‘ ) Table 8. Five subjects had no radiological asbestosis, ond were smokers; one received '
Wf compensation for osbestosis and was @ non-smoker . The length of exposure to asbestos ‘
, :  varied from one to 21 years. The period of time which elapsed between the beginning ,
fq? ‘ of exposure and death was in all coses more than 20 yeors, "
o i _ - _ i
s o RN : | " :,"

: .: - All workers still alive who hod worked for more than one year were examined, The : .
‘:“ : -~ clinicol examination consisted of: ' , | ‘ ‘
:,;’;; = a complete medical exomination during which the examining doctor completed o ‘{{t‘“
Nl RV respiratory questionnaire identicol to the one used in the Quebec asbestos survey )

. In Canado | o
- p—— .‘
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& . * Ry
.-: . -a35x 35 em chest X-roy
e, e an.electrocardiogram of rest and immediotely ofter exercise of 100 watt
| ‘,z? “i . = lung function test ot rest with measurement of vital capocity and | sec, forced i
: 1’ ] expl ratory volume : . ..;. .-.,:- |
‘ ’ . | = measurement of truns:u factor ot rest and during exercise of 50 ond 100 watt, ;|
‘ '%{ . ' The medical examinations were carried out af the mine's medicol department where '(f, ,. i |
’ . a laboratory for lung function tests wos set Up and equipped with the following instruments: |
’f - a Godard Diffusiontest permitting meosvrement of vital capacity, 1sec. forced | ‘
f‘; . expiratory volume, and CO lung diffusion capacity with the steady state method S ',
I cycloergometer. ‘ .' ‘
o |nlt|c|ly‘, until May 1969, the chest X-fcy.t ;ncro token at Cirid Hospital but sub= ; _
.:‘ y ‘uquently , mainly due to the fact that it was impossible to obtain good radiographs, .
< Anftontifera di Balangero $.p.A. equipped its medical department with an X-ray . .%
‘ apparatus giving 500 mA and 120 KV, ond also a dark room. kY Ll -',";'
“3.‘ From the Company's records, the working population with more than one year's
showed thot of this

service totalled 894 subjects. Investigation of municipal records

L o number, 624 were alive and 221 were dead as at 31 March, 1970, while in 49cases |
"3-‘:_.'_‘ 3 (5.6%) no information could be obtained. ' . a
™ i Three hundred and ninety-five subjects, {.e. 63.%60f the workers still alive and ¢
A

n one year's service at 31st March, 1970, were given @ medical exomin=

" with more tha _
5 ation at the mine's medical department; they were all given an electrocardiogram and, with the
4
. 7

. exception of o few un-cooperative subjects, @ Jung function test.

J& + 30) X-Ray Study ‘ ' A

1968 Cincinnati . "3

wed ogain and discussed by four physicions toge!
LS

 radiograph wos vie
ubsequently classified according to majority opinion. 4

and two non-radiologists) ond wos ¥

|

{ -,“' The classification of the chest X-rays wos made according to the

B . Clossification . Each rodiograph was classified on the bosis of the opinions of two inde-

}'| n; 'y pendent readers; if there were only smoll divergencies, the radiogroph was clossified i‘

| 2:’ " with the lower grade. If there wos cleor disagreement between the two readers, the .

! . - her (two radiologists .

Epidemiological Stud i i
y on the Biological Effects of
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.3

4 This group of four readers had previously made an accurate study of the Cincinnati
e . Classification criteria and did pratical exerciseSin reading ow groupsof radiographs
o of subjects with varying grades of asbestos]s admitted to the Clinica del Lavoro in

5

ol , the last five years, These readings were repeated severa) times so that on idea could

‘ . be formed of the occuré.cy of each reader and of the group as @ whole,
Table 9 gives the radiological findings of 474 Balangero werkers, divided according 4
to risk index. The radiological classificotion refers only to the profusion of the Imugu} .

!
.
- =%

&

§ g

-
-
“'s
i)
i~
3
.
¢
]

-, L."_, .
o no account was taken of the type and site of the alterations and it must be pointed out that only |

i
| _ profusion of irregular smoll opacifles was considered here; only 3 cases of rounded small opacitie:
! A L. were obsarved, The group of radiographs considered includes all those that could be read with th
| above method . In eddition fo the 395 rodiogrophs taken ot the mine's medical department, the
.-u-— group includes a further 79 rodiographs of 76 ex=workers whom we could not examine ourselves
; directly; these were obtained from the medical records of the Insurance Institute (INAIL). s
< " it con be observed from the table that cbout 30% of the subjects had an abnormal ‘
173 rodiological picture (grades ], 2 and 3), ond this percentage increcses in the eurious
K > groups with the increase in risk index. -
..;..%-,.. Fifteen subjects of the least exposed group had abnormal radiological pictures ond no
.',4'}, : explanation of these cases was found in the overoll clinical findings. '
D " " Ppleural thickenings could be studied only 0:395 radiogrophs taken ot the mine's , ‘.
medicol deportment . In listing the olterations, only standard radiogrophs were considered :".
o (postcm-cnhrior projection) even fhough in some a lateral projection was also made.
y. - Pleural thickenings were observed .!n 59 cases. In Table 10 these olterations have been
e recorded occording tc the Cincinnati Classification. The moximum percentage of pleural :”
g\: e ﬂ'lfcklnlngsr ::::- :Eurvad in the group with highest exposure to asbestos. Pleurol calcifi=_
| L cations were,2.5% of the X-royed miners. ;
| r,,.'d." | ; “
\L' ,“'. 'ﬂ 4) Lung Function Studies . i“.
t ?:‘: ¥ - . OF the 395 subjects with more than one yeor of service'at the Balongero mine, 378 (
“:.. ‘ . \mdu.rmnt lung function tests. In the remaining 17 cases it wos Impossible to have wfﬂei_o'nf':
. co-operation for o relioble interpretation of the results . . : . ' “\‘;{

.

- :
e e & .
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o

As regorted, the spirogrophic valu

U

es of vital eopcchy (VC) ond 1 sec. forced expira= Tl

tory ‘volum. (FEV‘) were obtained using @ spirogroph {nserted into the Godord Diffusion= . 3

.‘ L : ‘gest, which wos also used to measure transfer foctor. Spirographic measurements were

‘ - made at rest ond ot |eost three times consecutively; the highest valve was retained.

J& " Each cose wos discussed together with the head of the Phyﬂoputhology Laboratory of the 8 ”-
{5 . Clinies del Lavoro. * : " T, Y t
i Transfer foctor studied with the Godard Oiffusiontest, was evaluoted BY the CO smayf a :

oo
¥

‘ z state method . As © preliminary, @ limited somple of control subjects was studied to check

the reproducibility of the measurements. Table 11 gives the D o yolues expressed in s
mi fmin/mm Hg of 14 subjects who, upen first examination, showed tronsfer factor abnor- " '_-'
malities and on whom it was possible to moke further checks ofter @ certain time interval . - 7-_: :

Statisticol evaluction, by analysis of the variance for repected measures, showed that the -

sgnificant (F =0.09)

E

varictions between determinations are not
The results of the lung function tests are summarized in Toble 12, giving
cv, Fev, end D co® rest and during exercise and compared

. the percentcges' 'ﬁ
of subjects with deficit in '
In preparing this table reference was made to the following

with the X-ray finding.
Cooal ond steel

r VC ond FEV, the date supplied by the Europecn

5 0 ot

*normal " volues: fo

 Community for the European population, while for DLCO
t exposed 1 asbestos . The results of the latter < &

study (Sortorelli et al., in press) give the lower limits of normal values os 11 b, 284,

31.0 ml /min/mm Hg of D co respectively o rest, and during exercise of 50 ond 100

v

o preliminary investigation wos .
w |

‘ e L e
ik e ! v :;-..';;._'};;.?;r—'

made on @ sample of odult male subjects N9

P watts , For each single subject exomined, the percentage reduction of VC and FEV, wos
- colculated with respect to the normol value consideraing 0g&, weight ond height i
"; . (European Coal and Stee Community data). . ' s, i 1
"'5\':: o Toble 13 gives the meon volues of these reductions in the groups with normal (0/9, :
“'ﬂ ¥ o) end abnormal (1 =2 = 3) X=ray findings. The subjects with @ normal X-ray picture
‘: o were further stratified according to the duration of exposure (up to 10 yeors ond mou#'\dn :
h ’;'L oy 10 yeors) . - - 4 > 2
i 3= The mean values of transfer factor of rest and during exercise in the control (unexpose'd):
!‘ :‘,\ = groups ond in the groups of workers exposed to ashestos are given in Table 14, Statistical . «
i analysis of the results of DL.CO ot rest reveoled n0 significant dificnf\cu petween the :

Rk o - y —vvas Y g
Rl ‘_'L_"zi_". ¥ 7-‘__;.'..' i S

Epidemiological
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lumn @) and the group exposed for up
(p <.0.001) between the control

control group (co

to 10 years (column b), while

I

Sogre Fofo 1l e

group (column a)

.
v
.
D
1

E = the differences are highly significant
b 3 . and the group of workers with normal radiographs and exposure over 10 yeors (column €).
0 and 100 watts, also the grovp of workers with |
-

. However, during exercise both of 5

e with exposure up to 10 years (column b) rev

[ normal radiographs ang
P \ ;. . difference compared with the control group (column a). Analysi
is completed by the observation thot the statistical comparison of the Dco
s at rest and during exercise, between the group of subjects with normal radiographs and -

re over 10 years (column ¢) and the group of subjects with @

cant differences.
bronchitis is reported in Table

5 exposy
Beais - - (column d) showed no signifi

P The prevalence of chronic

ealed a significant -

s of the data in the table

valves, both 7%

|
1

bnormal radiographs rre i | |

L.

15, in which the cases have

! e, been divided according to the chest X-ray picture and the time elopsed since the begin=~ - '5"’.-3
: .T: " ning of exposure 1o asbestos . Diognosis of chronic bronchitis was made taking into con=" ' .
| "' sideration the anamnesis (from the qugsﬂonnoiu), objective clinical findings and the “
i spirographic results . Analysis of .thc table reveals @ progressive h;crease in the prevalence , ‘
| “'5? - - of chronic bronchitis as the interval from stort of work increases; this increase is probably ‘
o reloted to the age of the subjects. In Tables 16 ond 17, in fact, where the cases are g
‘ m* L divided occording to the risk index and durction of exposure, no positive correlation con .
| be observed. : : s
| ST in Toble 18 the frequency of chronic bronchitis has been analyzed in relation to the  ~
! o X-ray film grade ond the number of cigarettes smoked . From this table it oppeors that G|
L *_..... " there is a lower percentage of bronchitic subjects omong those who said they smoked
S more than 15 cigarettes per day, compared with those smoking less than 15 per doy, ond
g \his observation is difficult to inferpret. It ey be that the anamnestic date regording iy |
f ;;'f. _ smoking are nct reliable since the workers might have instinctively minimized their .. |
T._ answers , Or there may be some other cause not taken into consideration (€.8+«/ cxpowro-‘:'.f, ‘
k- : to atmospheric foctors cousing some selection of the cases. 28 .(g:p' 1
b During the clinical examination, particular ottention was given to fine rales; this 1.
¢ bilateral, could be heard in both standing and sitting's,

finding was considered positive
ond ofter deep breathing . In

Tables 19, 20and 21, the,,

. . ~
R ' position and persisted ofter cough ’
g prevalence of thoracic roles is compared with both the X-ray film grade, the risk index, th |
- duration of work with asbestos and with the period elapsed from the beginning of oxposure’

T —

v
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8. Port of Genoo

. Tha Port of Genoa has @ shipyord specialized in the refitting ond repair of ships. The
number of men working in direct contact with asbestos is relotively low: in practice only ;

pPleuro-pulmonary olterctions due to asbestos were, however, Pt

" about 30 insulation workers.,
jobs ofloat, This confirms*

observed also in other men, not insulation workers, doing different

here is a real possibility of more or

| . thefinding, mode also by other research workers, that ¢ ’) <

ol " fess intermittent or intense exposure o osbestos everywhere on board ships undergoing repair. "

rk on board, in the last 30 years chrysotile, omosite and erocidolite have

| " For insulation wo
been and are still used , Crocidolite consumption represents about 5% of the total asbestos

" consumption. Use of the various types of asbestos has, however, varied considerably according .
h type . In the last 15 yeors, extensive '

to particulor situations of supply and demand for eac
use has been made of the sprayed asbestos insulation process, using materials produced in

- Em‘ﬂﬂd % .

‘f Considering thot the most importont consequences of exposure to asbestos are osbestosis

-, s

::E ' and pleuro-pulmonary cancer which, even with a very long lotency period, can shorten life . .
% or be the direct couse of death, @ prospective fype of investigation s made of the couses

of death in the cohort of dock workers employed on ship refitting ond repairs in the Port of

P - Genoa (Ingustrial Sector) at work or retired ond alive ot 31st December, 1959, obtaining a’

posteriori data concerning the subjects who died in the subsequent 10 years, i.e., from
* 1t January, 1960, to 31st December, 1969, : :

As a control group @ cohort of dock workers was chosen who were employed on goocis'

| T tronsport in the Port of Genod (Comm‘erciol Sector) ot work or retired of 31st December, 1959. |

For this population group the same doto 08 for the preceding group were obtained regording * - e

he decade 1960-1969 . The reasen for the choice of this group 9% controls was that

deaths in f
it is composed of workers not exposed fo the inhalet ion of asbestos; socondly, for this popu= .
sed "_

collect the some data and with the samé methods as the expo
dered perfectly identical

By ... lation group it wes possi tle to
B - thirdly, the workers in the Commerciol Sector can be consi

year (yeor of birth) for subjects ot work and retired subjects, were obtained from

i del Consorzio Autonomo del Porto di Genova" (Port of Genod

“w' group;
: 3 . b
R to those of the Industrial Sector a8 regards socio-economic conditions , housing ared, habits,
.' f"' ‘ -ond system of employment (on eall, piecework, etc o) A ' . |
A The dato concerning the composition of the cohorts, 1.€./ the numbers for each oge F
\
|

il
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»
_ preliminary dato on the couses of death were obtained from the records of the Insurance i .
{nstitute for Dock Workers of the City of Genoag, which receives doto on all retired or deceosed '
K * workers registered under the various categories of dock workers, On the basis of these data we .
"o then traced the causes of deoth such os recorded in the death registers of the municipal registry :

i " offices of Genoa and the towns of the Province of Genoa and of other provinces.

obtain any information on the cause of decth for 114 cases, some. -
In all, 1863 cases are registered, 660 of whom |

-
»

o=y

It was not possible to

of whom had died cbroad‘gr in other provinces.
ustrial Sector and 1203 in the Commercial Sector . Further personol and occupationcl

the Preventive Medicine Centre for Dock ..
d, and from the medical records kept
| Health Insurance Instifute (INAM), .'

work in the Ind

‘ data were obtained from the medi cal records kept ot
" Workers, where the Industrial Sector workers are examine
ey by the Sickness Fund for Dock Workers ond by the Nationa
oy ond from the medical files of the town hospitals, Other information, when re

-y

quired, was obtained
through interviews with relatives and fomily doctors, £

il For each case, therefore, the following data were recorded and transferred on 1o punched i

P
1. cards: 1) year of birth, 2) year of commcnéoment of work, 3) yeor of cessation of work, 4) yeor -
.gi' of deoth, 5) oge ot commencement of n:t;rk, &) oge ot cessation of w;ork-, 7) age at decth, y
".'.;? 8) durction of work in yeors, 9)¢ime elopsed between commencement of work and decth in years,
10 time elopsed between cessation of work and deoth in years, 11) occupational category, Fa it
....*  12) smoking habits, 13) source of diagnosis 14) presence of asbestosis, 15) cause of deaths *'

1) Generol Mortality

for all causes of deoth, including those unknown, was made

Igygetisgsion ofmartelity,
for age groups of 10 years for ag

es from 50 to 79 yeors, and for groups éi-apobi" Doyt

o

:- for ages up to 49 and from 80 yeors vpwards (T oble 22).
: The decth rate per thousand in the subsequent 10 years (1st Januery, 196010 31t
' ‘ December, 1969) appeors higher in the Industrial Sector for all age groups except those 3’
: over 80; the difference between the ftwo population groups s statisticolly significont (c‘?l-_r';‘-“j;‘
: culation of )(2 with Yates correction) for oll age groups except those over 80, and for' the ‘: ‘
L ’ res
! general totals , The Cochran test is also positive (7 < 0.05). .
(- e ® § ¥
] 5, ' '
j 44"« 2) Couses of Death (X
Wl : ' : . N
-""‘,",_ L ‘ The couse of death was estoblished from the municipal deoth registers of the City of ¥
R (ISTAT Cords (Istitute Centrole di Stotistica)) and were further checked, investigotel
l FI - “ -
D _ =mey |
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R , |
- " ond if necessary modified on the basis of information and records traced in hospitols,
" ! among relatives and fomily doctors. We troced in particulor the hospital records for ol . .
_‘;ﬁ,., . cases of death occurring in hospital due to chronic respiratory diseases, chronic heort ' '..
[ disease, pulmonary tuberculosis, cancer of undefined origin, occidents, unknown or ' ,c-

| . Insufficiently defined causes. For deaths occurring at home for these same causes, wherever ’ -

i _' o possible we intcrvicwc'ci first of oll relatives and family doctors and afterwards examined . R

Bs '..s;" . opy available health insurance or hospital records. : _ oy

| M These investigations led to the assessment of diagnoses on the basis shown in Table 23.
<k " The causes of death ore shown in Table24, Among the couses of death there are & cases of
1, ;o asbest osis in insulation workers of the Industrial Sector . Another 4 insulation workers hod e

' developed asbestosis but they had died from other causes (one of these from tuberculosis
- o< . and one from broncho=-pulmonary cancer) ., ) . b ‘r
- There are also 14 coses of pleural tumours, 7 for each of the two groups; the diagnosis
‘ ."" ' was @nfirmed in 4 of these cases (2 per group) by post mortem findings (direct, not micro-
‘ e scopic examination) and in the remaining cases by clinical and radiological findings. |
i’ .‘..:_ The distribution of the couses of death is almost identical in the two population groups |
../' considered, since from statistical comparison the differences are not significont, with the -
i . il + exception of osbestosis ond broncho-pulmonary and pleural mom taken together (P¢ 0.05); :
’ By constructing an abbrevicted mortality table (Table 25)the incidence of broncho-pulmonary |
| and pleural tumours is significontly higher in the Industrial Sector for the age group 70-79 - |
. years ond for the entire cohort with colculation of )(z . The Cochran test is positive (P< 0.05) |
B _ calevlating only the three age groups above 60 years. -

_;,_ These significant differences, which oppear both in the total of the causes of death and “
o in the mortality rate, take on on even greater importance when compared with the frequency
,;: " of pluero-pulmonary tumours among the causes of death in the general male population over :: |

’ ~ the age of 25 years of the City of Genoa in the same decade 1960-1969: g _':.,"_,
' ' &',' - ' Population of Gepoa: ' 6.07% ) Porccntegé of deaths : ; \,'j‘"
f'i.f: _ Commercial Sector workers: 5.90% due to plwro-pulmonory‘ Q"

‘ "«" ; . Industrial Sector workers: 8.48%3 tumours i
(Fa '; - " The categories of workers of the industrial Sector in whom the percentuge of plevro= ‘\'{; |

iveters (picchettini), fitters ' : (.: }

‘ ’ulmonnrynmmh clearly higher than average are: f

.
D
T — \J
e ol
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|

P

oggim?otori), assistant boilermokers (ciutanti metallurgici), joine.s (ecrpcnﬂﬂl) , painters . |
L ) (coloﬂtorl). Except for the painters, oll other workers may hove had a more or less intense |
- ‘

s,
& 3 ¢ or prolonged exposure to asbestos fibres during the course of their working life. It should * |
: : _also be noted that in the other job cotegories of the Industrial Sector, too, the workers F’ |
B '-: ~ may have been exposed {o the inhalation of asbestos to o more or less high extent, and - ) i. |
[. " Bt probably, on the whole,*no less than the more offected categories, 3 ; ‘
Lo G le Spezio Noval Arsenal i |
’ . The plonning of @ clinico-epidemiological sh;dy among the workers of the Navel Arscnol" ;- |
,."r" ot Lo Spezia has so far met with unsurmountable difficulties, due above all to the foct that it r
U hes proved impossible to obtain the co-operation of physicians and social workers copable of “1
"'"‘":‘ comrying out the research. S - ; ' ’:‘,‘:
£ D. Toronto Novol Amenal ' _ S :
ﬁ:'s,-“ Prof , Luigi Ambrosi, Director of the Institute of Occupational Health of the University
R . of Bori, has carried out an cpidcmtologtcal investigation ot the Naval Arsencl of Taranto. At '
a‘ ' present, about 500 workers are employed at the arsenal on board ships undergoing repair , These
b ‘workm were divided into three groups: 1) with high risk of osbestosis; 2) with intermittent risk
&, * e of osbestosis; 3) with minimal or occosional risk . One hundred and ninety~-three (193) subjects .
: ' . from the first group hove been given chest X-rays, which have been graded according to the -
: i Cincinnati Classification. The results ore s!\own in Table 26. , .
. The investigation of the causes of deoth of workers who had worked ot the arsendl has .~
*” ' proved very difficult due to the fact that it was impossible to obtain sufficient information from
é} o the cdmlnm;cﬂ'vc offices to form the basis of the research . In the last 10 years about 250
'f';” ' workers who had worked on boord the ships left their jobs; 32 of these have been traced ond ktho.‘y
‘:;.:“, . or their relatives interviewed ot their homes; 13 hove died, none of whom with lung or plcurdl;
- cancer . An investigation was also made at the municipol offices of Toranto: out of 21 pooplo' v
o sl who died from lung concer in 12 consecutive months, 7 hod worked for more or less long pﬂizdi

at the Noval Arsenal . ‘

.. L, - )
i":';“r - "’_‘.‘-?h_.“ :

e e
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: ' TABLE 1 - s

. N L. i : P
; E VARIOUS -
% SULTS OF NUMERICAL COUNTS OF ASBESTOS FIBRE CONCENTRATIONS IN ':l; d
":';; . _* DEPARTMENTS OF THE BALANGERQ MINE AND PLANT (1968 - 197
Ot " g
' : o . Dunlts Fibres/ml \

. \
. T;‘tol ‘ _ Aﬂthmch:gl .
'Department - e from 2 to "* > 12 Meax. Min. ARER % |
' ey fi!fu;ml fibres/ml | Fibres/ml counts
‘ . |
Bol . : . _
% : 12. 6
= 18" 8 10 60 ;0'2 .
‘4 Mine 3 « | 22 9
< ; : . : 66 s
2| Crushing - 3 i ' : ’ - 19 4 F
3 “ | - 4 7 ® ’ .: 1
' Drying SR ' :
- ‘ : L
|- o8
o | oot ¥ S 4 156 -3 $ o
et ; | 14 & o
£ Grinding n . 8 20.4
- 9 20 - 3
Filgering & Sieving 29 & 12 © 34,20
9 -1 8 ‘ o 2l
| o sgomge - . "
'.» ‘v . . . . 23 4
.‘-:.:. ' Pr.’.l‘\t ﬂufomm'c . 28 ' - 15 13 . 38 3 “. :
{'g:"" hggiﬂg ' . . g l‘ {!l:l
| .-;' 5 Fbl"“'r mul‘\uﬂl 10’ 20 59.‘."-;:
. bagging 8 « - '8 i
(ucomh'uctld) | .
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: £ MONTH OF SERVICE
o oeKING POPULATION OF BALANGERO MINE WITH MORE THAN ON £
i e DIVIDED ACCORDING TO YEAR OF BIRTH

3

: orkers | Fof deathsin “.|.
. workers traced No. ed workers
| Yeor of birth o, wietes ':;0.8% of total) i e
k] ==
: 77.3
» 68 |
). 180 I 166 |
Ci| 1096-190 ) - e - 24.4
| 1w0s-1ns | 268 _ -2 35' 12.7 -
. o B - a7 S LL276 :
] 1916 - ' ' X 7.5
: . 17
| After 1925 235 28 e
e 26.‘ : 'l
e 0 |
- 1098 Sl E
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A, TABLE 3 R
; “ NUMERICAL COEFFICIENTS USED TO EVALUATE ‘l: &
e . *RISK INDEX" e
v A v LRl
-f‘ ”y
5 \). ‘_. I :

| Bogging =%, £ 9 '?

Technical Staff . 1
Quoarry Workers ' 3

Crushing Department Workers ) ‘
W"" " ., n " )
Grinding " " )
Filtering = * k T M- :

Mixing Deportment Workers )

Fibre Storage ®  * ) ‘
The “risk Index® is obtained by multiplying the length
of service (years) by the coefficient of the department

in which the worker hos worked end adding together
the products in the case of subsequent multiple jobs.
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I TABLE 4
] ¥ . - OF e uto--_;.
“* IRACED WORKERS AND EX-WORKERS OF BALANGERO MINE STRATIFIED BY YEAR Ry
- © BikTH AND RISK INDEX ke
"* : - Risk  Indices R i
- E 0 Totol | g [
. -40 |41 -80 {81 -160|>16
L T -‘o “'20 2‘ t AR
0 | Year of pith |1 il
: ‘ I " N B
;."' - 5 6 6 : 3% X ‘
ko | before1890 . | 14 - . o 1 N
R RTT T 14 8 . ® . 5
o |ess-1900 | 19 4 o TR RN e s 1
| ;"i"':' 1901 - 1905 1 o2 s | B 22 21 5 u ~ ol |
R - ; ns |
b 1906 - 1910 28 10 7 - ¥ " "-:-'
L ' ' 20 27 mn - 127
4 | -5 4 | 15 » :
& : 19 15 104
w wagi 72 \
w21 - 1925 .| 74 10 s 2 U I
i ; n : ' 3 A B 103 .
1926 - 1930 < | 23 w | 9 3 B a B f
After 1930 28 6 no| 17 .
998 -
Torol s | |-u2 | 22 | | e
o '
1
| .
Equivalent e > o 990.5 * \
averoge deoth | 3105 | an2| 3.9 | 2547 147 j
] "" . rates per 1000 . "o v 1'?'
'é-"' men - all couses it
-, R )'-
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TABLE 5

- © CAUSES OF DEATH AMONG 270 EX-WORKERS OF THE |
% £ *  BALANGERO MINE (1932 -1970) ~ . -~ sk

", g Lo Couse of death . . No. % ‘
TS .f ) ‘ ) P . . § ‘..:}'

.,‘ 4 l 1) R.’P{mfory d““'“ « 34 y ‘2 .5 R “:’:...
(except TB & m‘"gﬂﬂﬂd“ . Ty |
Gt . |

el 2) Tuberculosis e 1 pad 2 77 Sk

., " - » » T P X
‘ 3) Cardio-vasculor diseases n 26.3 3

73 + ' 2.2
PRE ' 4) Malignancies a) lung '

A b)) Gl troct n j. A&t
;ﬂmw g : . ‘ c) other sites ' 13 4.8

o ' . ' g 4 Ry A R AR
i b 5) Gastro-intestinal diseases k7 e S
;" - &) Accidents 59 21.8 £

. 5 ';';
7) Other causes - 12 4.4 - i

8 §) Unknown LI SR e

|

i |

. cah

B Totol 70 . W00 “;: |
- : . : Lowp

| ? » ; ' “.2 : ‘5.5 ! . . .‘):'.‘J( T
b g : Mean age (min. 19y, = mox, 86 y.) ai g

- : ! . R -,

WL ; - *ho cates of mesothelioma ' R
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TABLES ' _ e
‘ o . ' AND ' ;
Y LOMPARISON BETWEEN CAUSES OF DEATH AMONG EXMNEzscomo i
P AMONG MALE POPULATION OVER 35 YEARS OF BALANGERO AN ]
‘ \ FORTHE PERIOD 1960-1969 . 'y o
- - A
Corio 35
Balangero :
B i (2674 inhebitents) |- (3003 ‘ﬂh“b“‘;"”’ K
Causes of death . No. % No. % No. : ;
Fre s
‘ 28 6.4 o gl & T
1 1) Respiratory disecses - f e TR |y
" (except T8 & malignancies) e L - 2 -09 |
o - .‘,3.02 : = - *
o2 Tuberculosis : 4. o gk ‘1‘51 65.8 |
: ‘ 49 38.3 =
+3) Cardio=vascular diseases “ L ; 1a 1 ™ 23
! . 4.9 by
' 4) Molignancies a) lung p. 5 3.0 7 3.0
= b) G.l. troct i BB S 18 0.9 17 74
1 ) other sites 8 63 ' a a % | 8 3"
5) Gastro=intestinal tract ; : : 2.3 - |
) Accidents | P - iy 0
&) Acciden o 3 B 3.
I7) Other causes § e L 8 iy 0.5
erc 1 0.
- » | © 3 2.4 2 1.2 . ! ‘
.| 8) Unknown . .
0 .
- | 126 100.0 170 100.0 29 1000 |,
<. | Total +10,9 i
| - ‘ 60,1 + 12.8 702 + 1.8 4% ol
| B Mean AQ' . ('am. -3-5 g 86) — a5 - ‘m) (ronge 37 - A
. l “ ' » . ¢
' (12 . mglinfione *1 case of "tumour of the pleura '
aw m : v
\ .".m cases O .i'
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© TABLE S

' 474 BALANGERO MINERS
T1 CLASSIFICATION) OF e
¥ GRADING (CINCINNA -
X=-RAY FiLM . um " ‘970) . A ' .
DIVISION BY RISK INDEX
" Risk Index Totals ‘ ‘;‘:‘
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