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All' cases of malignant mesothellome (201) and other
primary mofignant pleurol tumors (19) reported to the
Connecticut Tumor Registry from 1955 through 1977 were
studled In an ottempt to identify high-risk jobs, industries
and geographic locations and to estimate the risk ottributo-
ble ro asbestos exposure in the workploce. Data were ob-
tained from hospital records, death certlficates and city
directories for coses, case spouses ond o rondom sample
(604) of Connecticut decedenss (1955-1975). Three cases
Involved historles of work In asbestos products menufac-
ture, but there was no evidence of residentlal rish in that
geogrophic’ crec. Relgtive risk (RR) for corpenters end
cabinetmakers was 2.25 (p < .05); for plumbers and pipe-
fitters, 3.87 (p < .05); and for persons “ever employed* in
the rubber industry, 5.08 (p < .01). Occupational exposure
was /ndicated In 85% of the cases; attributable risk (AR)
was 36K, Rish Increased with greater exposure ond older
age. AR wes 81% in men aged 70 to 89 years ot diognosis.
Reduction of unnecessary occupational asbestos exposure
remuins the highest publlc health priority.

In 1980, Lewinsohn et ald described mesothelioma in
Connecticut from 1935 through 1577. Problems of diagno-
sis and ascertainment made results for the years prior to
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1955 of uncertain vafue. From 1955 through 1977 the
age-adjusted rates among males rose from about 0.19 to
0.60/100,600 and among females from 0.13 to0 0.19/
100,000.

Bruckman et al? claimed In 1977 that increases in the
disease are due to the increase in the “cumulative asbestos
consumption” and that emissions into the envircnment
{e.g., building construction, demoliticn, automobile brake
linings) ‘are somehow involved as causative factors. The .
substantia) rise, however, [n the maie-female _ratio is more
consistent with occupatlonal exposures of men at work.
Bruckman -et al were unable to provide complete occups-
tonal histories for the 133 diagnosed cases of mesothell-
oma (1935-1972) drawn from the Coanecticut Tumor
Reglstry (CTR) on which their report was based. Despite
this limitation, the Air Compliance Unit of the Connecticus

. Department of Environmental Protection has proposed an

ambient 2ir standard of 30 ng/m?®, measured over a 30-day
interval.? This proposal was based on estimated asbestos
concentrations at several selected sites in Connecticut.

Mesothelloma is a rare disease with approximately 2.2
cases per million population expected annually.® The
proportion of cases not associated with some form of
asbestos exposure has been reported to be near 15%.57
This disease may serve as a marker for unsuspected past
asbestos exposure. The present study was designed pri-
marily to examine the job categories and industry titles of
identified cases of malignant mesothelioma recorded in
the CTR in an attempt to (1) identfy job categories, in-
dustries, specific employers, and Connecticut geographic
locations that are associated with an excess risk for meso-
thelioma and that may also be associated with asbestos
usage; and (2) determine the proportion of cases involving
possible exposure 10 asbestos in the workplace.

The heaith implications of the proposed ambient air
standard make it desirable to estimate the kinds and num-
bers of cases that may be due to occupational aibestas
exposure, other as yet undetermined risk factors, or possi-
ble asbestos exposure from the general environment,

There remain numerous unanswered questions concermn-
ing the existence of a threshold and the nature of the as-
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bestos-mesothelioma dose-response  relationship.®®  The
data available allowed us to approach these problems
indirectly. In lieu of dust measurements, job and industry
titles, ascertained for swdy subjects for periods up to SO
years, were used as indicators of exposure.

Methodology

Since mesothelioma has often been confused with other
malignant tumors, an anatomic pathology review of all
cases reporied to the CTR between 1955 and 1977 was
undertaken. Histologic material, along with gross autopsy
and clinical reports, was submitted to one of us (R.A.V.}
for review. No personal identifiers or occupational data
were included. Although the final results of this review will
be published separately, specific findings will be discussed
in the contexy of the present report.

The CTR registered 196 cases of primary mafignant
mesothelioma during the years 1955 to 1977 inclusive.
With the exception of the Veterans Administration (VA)
Hospitals in Connecticut, it is mandatory for hospitals 1o
report diagnosed mafignant neoplasms to the central
registry. A review of all autopsy records from the larger of
the two VA hospitals in the state from 1955 through 1977

. yielded five additional cases of mesothelioma, bringing the
total number to 201. This included 137 cases with site .
pleura, 29 with site peritoneum, and 35 of other or un-

known sites. Concerns about diagnostic sensitivity prompt-
ed the inclusion of 19 cases reported as pleural tmors
other than mesothelioma during the same 23-year period.

* These concerns were justified by the slide review that

identified several cases of mesothelioma In this group. The
total case study population size was 220 (Table 1).

Medical, demographic, and occupational data have been
collected for these 220 cases. Similar information was
gathered by Roush et al1° for a computer-gencrated ran-
dom sample of 604 decedents (1955-1975) aged 20 to 98

Tabls § — Sax, Ags and Disgnostic Classiication of 201 Casss of
Malignant Masothelisma and 19 Other Pleurs TYumors Diagnosad
in Connecticut, 1855-1877
Dlagnosis® Msles  Femsles Yo  Mean Aget
Pieurs! 100 ” m 63
" mesothelioms -
Pleurs) tymor n 8 18 ]
{other than
mesothsiicma)
Peritonest 19 - N 29 59
mothelioma .
Mriotheiioms st b4 14 ki 54
other sites and .
stunknowa sites
Toud w1 e 81
* World Heslth Organization (1876), as originally recordsd by
CTR
1 - At diagnosis
750

years who provided a control group. These contrals were
drawn without stratification of any kind from the death
certificate files of the Division of Health Statistics of the
Connecticut State Deparument of Health Services (CSDHS).
Death cenificates (DCs) provided demographic data and
usval occupation for study subjects at time of death. City
directories (CDs) were searched for residential and empléy-
ment histories 1, 10, 20, 25, 30, 40, and SO years prior to
date of diagnosis or death, provided that the subject was at
least 20 years old at the time.1? The Price and Lee Gty
Olrectories, which are available for about two thirds of

.Connecticut towns from 1890 to 1980, have a target

population of 92% of the adult males in the state. A similar
occupational history and cancer search was conducted for
all spouses (n = 193) of the 220 cases to explore the possi-
bilities for domestic exposure that may have originated in
the workplace. .

The three-digit 1970 U.S. Census Industrial and occupa-
tional codes3? were assigned to the employment informa-
tion ascertained. Industrial coding was determined on the
basis of product descriptions for each employer which were
found in the manufacturing directories of Connecticut
publisthed by the Sizte Department of Labor and in the
Price and Lee directories for nonmanufacturing industries. 33

The swdy population for occupational analysls was re-
stricted to males over 30 years of age at death or dlagnosis.
A large proporton of females {46% cases, 319% controls)
had no known work history. Although nonoccupational
etiologles may be a possibility, the absence of reliable
occupational data for females prevented a formal analysis
of thelr occupational asbestos exposure, Since all cases were
bom after 1874, controls born prior to 1875 were ex-
cluded, There remained 611 male subjects for the occupa-
tional analysis: 138 mesothelioma cases; 11 cases of pleural
tumors, other than mesothelioma; and 464 controls. The
casecontrol ratio was approximately 1:3. Seven cases
included in the analysis were those of Individuals who were
alive at the time of the data collection period (1978).

Study subjecis were first compared on the basis of
whether they had “ever worked" in selected jobs or indus-
tries with known potential for occupational asbestos ex-
posure or for which there were sufficient numbers to be
informative. Formal statistical comparisons were made for
seven job categories (engineers; brickmasons and stone-
masons; cabinetmakers and carpenters; electriclans; fore-
men; painters, construction and maintenance workers;
and plumbers and pipefitters) and for eight industry cate-
gories (construction; miscellancous. nonmetallic mineral
and stone products; electrical machinery equipment and
supplies; aircraft and part; ship and boat building; yarn,

- thread and fabric mills; rubber product; and automobile

repair and related service). The Mantel-Haznszel odds
ratio was used 1o estimate relative risk (RR).2¢

To increase sutistical power and provide a more direct
measure of causation, efforts were made to classify stwudy
stubjects in terms of the probability of occupaticnal asbes-
tos expasure. A subset of jobs and another subset of in-
dustries were selected for which exposure 10 asbestos was
considered either “possible”’ or "likely*’ (Tables 2 and 3).
These subsets were developed by one of us (H.C.L.) with-
out reference 10 information about disease stats. Compari-
sons of case<coniral proportions with occupational asbestos

Mescthelioma in Connscticut/Teta et ¢!
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exposure (possible and Ilkely)‘were analyzed separately for

each of three sources of information — job title, industiy
title, and job title and industry title, For each of these
comparisons, adjustment was made (nonsimultanecusly) for
age (30 1o 49 years, 50 1o 69 years, 70 10 89 years), year of

Journal of Occupational Medicine/Vol. 25, No. 10/0ctober 1983

birth (1870-1889, 1890-1909..1 910-1929, 1930-1949), and
geographic location. The 1966 labor market area (LMA}
divisions of Connecticut were utilized for the geographic

. risk analysis.2® Particular attention was given to the LMAS

surrounding Connecticut's five largest urban areas and two
rapidly expanding, previously rural regions.

A scoring procedure was developed 10 provide an indica-
tor of the duration and severity of occupational asbestos
exposure for both cases and controls. For each job title
in the “likely” category that could be documented from
DCs, CDs or both for an individual, 2 score of 2 was as-
signed. A job title fram the “possible” group was given a
score of 1 and from the “unlikety” subset, a score of 0.
These values were summed across all available time periods
for whicth employment information was available. Indi-

.viduais lacking any employment history, which included

those never employed and those for whom data were mis-
sing, were excluded. Each of the remaining study subjects
was assigned 3 final single job index of exposure. This

151
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crude measure provided an ordered exposure variable,
which was categorized into five levels. Levet 0 included 2
job index of 0, level 1 included 2 job index of 1,level 2,2

‘job index of 2; level 3, job indexes of 3 and 4; and level 4,

job indexes greater than 4. Each study subject with a job
index of exposure was assigned to one of the five groups.
(Although the medical records of some cases noted past
cccupational asbestas exposure, this information could not
be incorporated Into the analysis since such data were lack-
ing for controis and has not been systematically collecud
for cases over time.)

‘Manta!l-Haenszel :undardlzed odds ratios were com-

" puted, comparing cases and controls across each of the four

levels of “exposure” to “no exposure.” Finally, the Coch-
ran-Mantet-Haensze! ' Test of Partlal Association® was
applied to test- the disease-exposure relationship for trend
while controlling for the potential confounding of age,
which was stratified into 20-year intervals: 30 to 49 years;
50 to 69 years; 70 to 89 years. The 90+ stratum with 100
few numbers to be informative (two cases, seven controls)
was excluded from the dose-response analysis. These results
are reported for an estimated exposure index based on job
only. The coding of industries into the broad categories of
the U.S, Census does not discriminate satisfactorily among
jobs with different exposures.

Controls tended to be older at death with a mean 2ge of
68 years as opposed to 64 for cases (Table 4). They pre-
dominated in the earlier birth cohorts with 819% borm prior
to 1910, Since age and year of birth are likely to be related
to occupational asbestos expasure, as well as to discase
status, they were considered potential confounders and
controlled for in the analysls whenever sample size per-
mitted. The confounding effect of these variables, however,
was not substantial. The standardized odds ratios differed
minimally from the crude, and simultaneous adjustment
was not deemed ne

The proportions of mdlvidual: whh at least one job title
from DCs, COs or both were comparable for cases and con-
trols and virtwally complete using all sources — 98% for
cases, 99% for controls (Table §). The percentages with 14
and 5-8 job titles were nearly identical, CDs provided fewer

job and industry titles than DCs but more names of specific.
_ employers. One year prior 10 death or diagnosis less ine’

formation was obtained for controls from CDs, most likely

_ Table 4 — Demographic Charsctaristics of Cases and Controks®
c-ul Coatrols
Mean yorr of death or diagnosis 1963 1966
Mean age st dsath or disgnosis 2] (1}
8inth Cchort Distribytion, %
1870 - 1868 8 32
1890 — 1909 ) ] 48
13910 - 1928 33 . 18
1830 - 1848 . 3 1
100 100

¢ Malas ofder than 30 years st death or disgnosis, born atter
1874

752

attributable to the larger proportion of retirees in the {atter
group. For all other time pesiods the percentages of cases
and controls with a job or industry title were similar, Using
both CDs and DCs, at least one industry title was available
for 83% of cases and 90% of controls.

Results

We have described secular and time trends for mesothei-
ioma in Connecticut from 1935 through 1977 in an earlier
report.! In the present case-control occupational risk analy-
sis for the years 1955 through 1977, based on job tte

.alone, the more than twofold risk for cabinetmakers and

carpenters and the nearly fourfold risk for plumbers and
plpefitters were significant (p < .05) (Table 6). Excess risk
was observed for engineers, masons, electricians, foremen,
and painters, but in none of these categories did it reach
statistical significance at the .05 level. It should be noted
that for the job- and industrypecific analyses the study
provided adequate power 1o detect only large associations
for the less common categories of employment. Fourteen
of the 15-cases among the carpenters were diagnosed as
pleural mesothelioma and the single case of periotoneal
mesothelioma occurred in the only individual who had
worked in a boat yard. All seven plumbers and pipefitters
were registered at the CTR with pleural mesothelioma,
and al! death certificates reported them to be in this job
category, Although CD datz were available for only. four of
these cases, it was in perfect agreement with DC data and

* revealed first employment in this category to be at least 30

years before diagnosks for each.

A panallel comparison of cases and controls uslng indus-
try title alone revealed a significant association’ with the
rubber Industry (relative risk {RR] = 5.08;p < .01) (Table
7), which was particularty striking when limited to subjects
70 to 89 years of age at death or diagnosis (RR = 16.97;
p < .005). Three different employers were represented
among the five individuals with pleural and one with peri-
toneal mesothelioma who had worked at one time in the

_ rubber industry.

The proportion of cases with “possible’" or “likely ex- .
posure’ to asbestos on the basis of job title was 67% for
the entire state, yielding an LMA.adjusted' RR of 1.63
{p < .01). The attributable risk (AR) in the exposed group
was 39%. There was little variation in risk across these geo-
graphic regions. The study provided more than 90% power
to detect relative risks of 2 or more at the .05 level for this
comparison.

On the basis of industry utle, the overall proportion
considered to have been exposed was 66% with an RR of
1.36 (p < .10) and an AR of 26%. Power calculations for
this portion of the analysis vielded results similar 10 those
described above, Substantial interregional variation was
observed in the percent “exposed” and in the risk for
disease, One large industrialized region (LMA1) exhibited
nearly a four-fold risk (p = .02). One employer in LMA1
accounted for three times as many cases (six) as controls

" (two) with an unadjusted RR of 9.83. All the cases from

LMAS (with the exception of one with "industry un-
known") had worked at one time in an industry judged to
be associated with “probable’ or “possible exposure.”
Histologic review of all male cases from LMA1 (an area in
which an asbestos plant is located) and LMAS (an area in

Mesothelioma in Connecticut/Teta et al



Tabls § = Completsaers of Occupationa Oata for Cases end Controls From Death Certificates snd City Direcrories
X with Job Title® X With Industry Tide X With Employer Name
Sourcs . Cosms Controly Casms Controls Cases Controls -

e 92! 86 nt 85 sgt o
co D 1% 69 68 - 87 n - 83
1 yrpriar to Ox 48 26 11 23 47 17
10 yr prior 1b Ox$ 53 42 a3 : 40 : 45 8
20 yr prior to Dx3 46 45 3 45 40 29
25 yr prior to Dxd an 39 38 39 k1 27
30 yr prior 1o Dad 30 35 0 : 36 3N i
40 yr prior to Dx3 26 r] -19 23 19 15
50 yr prior to Dx3 10 18 8 " | 8
DCandCO 98 99 8 94 - Ncs Neé
14 Job utin® n n
5-8 job tities? 4 27

s Unioformative tities iuch s rptired, student excluded

¥ When seven cases in fiving persons excluded from the denominstor, parcentages become 986, 76, 62
% Cases loss than 20 years of ags st search year excluded fram denominator

§ NC indicates not calculated

0 Total number of jobs for cates = 475 (3.23/case}; for controls = 1,412 {3.04/contral)

" which shipyards are located) resulted in reclassification of
two (8%) and one (17%), respectively, as-*'nos mesothelio-
ma" or “probably not mesothelfioma.” There was no ob-
servable indication of diagnostic bias (false-positives) in
these regions where knowledge of an exposure hazard was
available in the medical community.

Using “exposure” either through job or industry as a
criterion, the statewide proportion of cases with an indica-
tor of occupational exposure was 85%, yieiding an age-
adjusted RR of 1.57 {p < .0S) and an AR of 36%.

In an examination of a birth cohont effect, all indi-
“viduals, except those born between 1930 and 1949, were
more likely than controls to have been exposed to asbestos

Tadls 6 — RR of Mesothslioms Asscclated With

Ssiectsd Job Categories
5%
: Confidencs
Jab Tids RR {aterval N
Englneers n {85, 868 11
Brickmasons and stonsmasons  2.15 {37,150 S
Cabinstmaksry and carpenuers . 2257 (113, 428) 35
Eloctrichm 129 (38, 4200 W4
Forsmen 1.5 (83, 2954 S0
Psinters, construction, sad 139 (82, 3.1 20
maintsnsncs
Plumban: and pipstitnr gt (138,108 13

on the basis of their job title. The differences were statis-
tically significant (RR = 216, p < .02) for the 1910-1929
cohort only. The overall cohort-adjusted (1870-1889; 1890-
1909; 1910-1929; 1930-1949). RR was 1.69 (p < .01)
Utilizing the job “exposure” score as previously defined,
a monotonic increase in risk assoclaied with higher levels of
estimated asbestos exposure was suggested, particularly for
the oldest age group (Table 8). There was a ilight increase

Tabls 7 = RR of Mesothaliome Associsted With

Selscted Industry Categorias
. 95%
Caonfidenes
Industry Title RR laterval Ne

Construction 2. {60, 245 45
Miscallaneous nanmenliic

minsrsl and stons

products 1.54 {.15, 18.08) 3
Electrical machinsry :

squipmant, snd suppliss 278 (86, 6670 20
Aircaftondpars 1.03 (43, 2490 25
Shipbuilding and bom :

bullding 1.09 (35, 342 16
Yam, thresd and fabric mills 57 12, 182 20
Rubbst product 508" (160,181 10
Autamabils rapsls and ’

related earvics 85 (08, 553 [

® N Indicatos the numbaer of male cases and controls older than
30 years st death or disgnosis, born aftsr 1874, who “ever
worked” in the category; total N for each independantly
calculatsd RR was 611 {147 casss, 464 controly)

T p<ua5 g

. ® N indicates number of mals cases and controls older than 30
ysars at desth or disgnasis, born sfter 1874, who “sver
worked”™ in the category; total N for gach indspsndentdy
caiculated RR was 611 (147 casm, 464 controls)

T <ot
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Tabis § - RR of Musothslioms Assotisted With Leve) of
Occupetional Asbestos Exposure by Age

Level of Dccupations! Asbestos Exposure
X3 for

ApGroup 0 1. 2 3 a4t

N Yrend |

47 L .3 66 NS
159 160 - 167 257 NS
178 4598 5358 272 .00DM

3049 100 39
50-69 100 1N
7089 100 2319
Allsged 100 1.9

134 2201 2738 611 0005

S Level3 bexposurescores 3 or §

T Levs) & s sxposure scorey 5 to 16

t RR could not be calculated dus to 0 denominator; ons cass, 0
controls with “exposurs”

$ pc.olt

i Age-sdjurted relative m

¢ p<.005 .

for the 30 to 49-year-old group, but numbers were small
and the variances of the RR estimates were large, There was
2 sizeable number of cases (80) and controls (177} in the
50- w0 69-year-old group, and a fairly constant risk asso-
ciated with increasing estimated exposure was indicated.
Those males 70 years or older {n = 272) with job exposure
scores in levels 3 and 4 exhibited highly significant relative
risks for this discase. The ARs for those exposed in these
two levels were 78% and 81%, respectively. The test for
trend that compared the ‘relative proportions of cases and
controls across increasing levels of estimated asbestos
exposure, while contralling for age, was highly significant
overall (p < .0005) and for the 70 to 89-year-old age group
(p < .0001).

Discussion

The major - difficulties encountered in a noninterview
retrospective study of an asbestos-mesothelioma 2ssociation
relate to the inadequacy of occupational histories, the
potential for misclassification of exposure status, and errors
in diagnosis. Although partial employment data were ob-
tained for nearly all study subjects, complete work histories

were available for very foew and information regarding part- -
time work or hobbies was compietely absent. The level of

completeness varied geographically, with the less mobile
industrialized regions having more complete CD coverage

than the more rural fess populated areas. Completeness by

geographic region did not differ, however, between cases
and controls. For the seven cases in living persons, occupa-
tional information could be obuined from CDs only. When
the analyses were repeated excluding these individuals,
however, the findings were unchanged. These occupational
history limitations were balanced in pant by the advantage
that respondent memory bias and faulty interviewing tech-
niques, associated with widely publicized carcinogenic
hazards such as asbeuos, were avoided in this noninterview
approach.

Although the mability to reconstruct dust measurements
prevented direct examination of a dose-response relation-
ship, the job “exposure” index, a correlate of asbestos
exposure, demonstrated increasing disease risk with higher
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scores, particularly for the 70 to 89-year-old age group. An
atizmpt was made (o test the possibility of a systematic
inflation of case scores due to more complete occupational
information for the discased population, Job title availa-
bility for the maximum of eight time periods searched was

. comparable for both groups (Table S} with 71% of cases

and 72% of contols having 14 job titles and 27% of each
having 5-8 job titles. In addition the age-stratified relative
risk calculations made adjustment for the large proportion
of retirees in the control group with fewer job titles one
year prior to death, The elevated risks assoclated with the
older age ggoup and with the 1910-1929 birth cohort are
consistent with the poor dust control measures in most_

_ workplaces prevaient in earlier years.

Peto et a7 in their review of a2 number of studies
showed a wide variation in the pleural-peritoneal ratio
among asbestos-exposed persons. We have determined this
ratio in cur cases and attempted to relate it 10 some param-
eters that seem to Influence its distribution. An analysis of
propontions of cases of mesothelioma by site within each of
three age groups, 30 to 49 years, 50 to 69 years, and 70 to
89 years, for each scx separately, showed that among men
the proportions of pleural disease increased as age in-
creased, while the  proportions of peritoneal disease
decreased. Pleural mesothelioma accounted for 79% of
cases aged 50 to'69 years and 93% of cases aged 70 to 89
years at diagnosis. Job AR in the exposed was about 80%
for these oider men. Results (Table 6) for carpenters and
cabinetmakers (14 of 15 pleural} and plumbers and pipe-
fitters (seven of seven pleural) are consistent with the above -
proportions and with Table 8 in suggesting that pleural
mesothelioma, in men over 50 in Connecticut, is highly-
likely to have been associated with and prodably caused by
exposuie to asbestos at work. These data also indicats that
occupational exposure to asbestos probably explains most
of the disease in these older men and that it began in the
1930s.

Peto et 2137 showed that mesothelioma death raes were
independent of age at first exposure, and it may therefore
be assumed that age in itself has no direct influence. These
authors did show a strong correlation between disease and
length of time since first exposure. The fact that the incl-
dence of mesothelioma of the pleura increases sharply In
the males in the older age groups with the higher “ex-
posure’ scores in our cases, Is consistent with the long
latency known to be associated ‘with this disease. ThIS is
also in conformity with Peto et al's findings.

The potential for random misclassification of exposure
status, based on subjective, “blind* review of limited work
histories restricts our ability to draw firm conclusions, be-
cause such errors produce attenuation toward an RR of 1.
This Is particularly relevant with regard to the “‘true”
proportion occupationally exposed and the “‘true’’ magni-
tude of the RR, which is likely to be higher than our find-
ings indicate. “Blind" subjective review has also been used
by other investigators In estimating exposure, but most
often in conjunction with interview data 3639

It is widely held thatrelatively low exposure levels 20 to
50 years prior to diagnosis may lead to the development
of mesothelioma. The cases described with no known ex-
posure may fali into this category, may have been exposed

.from the general environment, or may be related to some
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other unknown etiologic factor. Careful examination of the
occupational data for these cases and the controls with no
known exposure did not reveal any unusual differences.
There were no geographical associations of peritoneal

"mesothelioma with asbestos cement pipe used in Connecti-

cut in a scarch made by one of us (}.W.M.) in a report to
the Environmental Protection Agency. .

The possibllity of misdiagnosis is Important. Dr. Ray-
mond Yesner, chairman of the World Health Organization
Committee on Nomenclature of Lung Cancer, and one of
us (J.W.M.) recenty reviewed 964 randomly sampled
autopsy cases reported to the CTR as primary lung cancer
during the 45 years from 1935 through 1979, One of these
was diagnosed as a mesothelioma. The five cases of meso-

_ thelioma in the present swdy identified from VA hospital

autopsles included two pre-1963 cases in which the initial
diagnosis had been lung cancer. This suggests that in the
past, as many as one of two per thousand cases diagnosed as
lung cancers may have been mesotheliomas, but the propor-
tion is probably smaller at present because of Increased
awareness by clinicians and pathologists.

The association with the rubber industry requires addi-
tional exploration because of the lack of specific informa-
tion regarding the many aspects of manufacturing processes
lumped into this broad category and -the potential for
chance association due to the examination of multiple
comparisons. McDonald® reported three cases and one
contro} who were employed by 2 factory making rubber
products in her North American survey of mesothelioma.
These were selected from all male cases (150} and thelr
matched controls who did not work In occupations asso-
ciated with llkely asbestos exposure. Exposure to rubber
among all 344 case-control matched pairs in her survey did
not reveal an elevated RR. The association was in fact in
the opposite direction (RR = 0.6).

The manufacture of asbestoscontaining friction materi-
als was associated with job histories in only three cases in
the present study. First hire was in the 19205 and 19305
with time intervals of about 30 years before mesothelioma
was diagnosed. Slide review confirmed a diagnosis of peri-
toneal mesothelioma In a female clerical worker (case 1)
with approximately 30 years’ employment. In this indi-
vidual asbestosis was also considered to be present. Similar-
ly, in a male employee (case 2) with the same sumame, 2
disgnosis of “possibly pleural mesothelioma” was made.
These two individuals were discovered w0 be brother and
sister-indaw. Their common relative (the husband of case 1
and brother of case 2) was employed by the same asbestos
company for a period of at least 30 years and died at age 56
years of an acute coronary thrombosis. He resided consecu-
tively with his brother for at least 17 years and with his
wife for over 15 years prior to his death. The third case
from the same plant, that of a female clerical worker who
had been employed there less than five years, was classified

“probably pleural mesothelioma.” In a search of city
diuctones by single years, no other employment was found
for this woman,

Two of the three cases in employees at the asbestos
plant were included by McDonald and Fry3° in their
recently reported cohort swdy, which was based on death
certificate information and employee records. The diagnosis
of mesothelioma, however, was not ascertained since no
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mention of this discase was made on either death cenifi-
cate. The third person, 2 male who was employed during
the period 1921 10 1932, was not included in McDonald
and Fry's cohont which was defined as persons employed
in the period 1937 1o 1959 only. These three cases repre-
sented only small proportions (one of 30 males, two of 12
females) with mesothelioma in the LMA that included the
plant making asbestos products. Most of the remaining male
cases had occupational history indicators of asbestos expo-
sure at work. .

There was no support for the hypothesis of a significant
residentia) risk 1o persons living in the vicinity of- this
plant. The ofiginal case<control proponions among those
residing in LMA1 at time of death or diagnosis were 20%
and 129 for males and V7% and 18% for females, respec-
tively, After excluding all males with “possible”™ or “likety"
occupational asbestos “exposure,” based on job title or
industry ttle or both, there remained 9.5% of all male .
cases and 9.2% of all male controls In that LMA. No real
residential difference was observed for either males or fe-
males. This result may be related 10 the asbestos fiber type
used at the plant, which McDonald and Fry reported to
have been the less hazardous chrysotile and would, there-
fore, not be extrapolated to all asbestos products manu-
facturers. -

One of the female cases, an employee who worked at the
asbestos friction materials plant, may have had domestic
exposure from her husband who also worked there for
many years, We explored this general issue by reviewing
cancer incidence among 193 spouses, the majority of whom
were female. Twenty-seven case spouses have been reported
to the CTR (1935-1978) with a confirmed malignancy.
There are no reported tumors of the pleura, lung, peri-
toneum, or ovary in the spouse group. This provided no
indication of domestic risk. However, since there were no
conurol spouses, lnfennces involving .domestic exposure
were very limited.

Only two persons with “probable” cases and one with a
“possible™ case of mesothelioma were known to have
worked In shipbuilding or repair. The LMA that included
these industries showed no excess proportion of cases over
controls, Sellkoff (oral communication, 1978) has suggested
that heavy asbestos exposures occurred in the late 19405
and that cases might develop in the 19705 and later. The
two “probable”” cases with recorded shipbuilding employ- -
ment in the present study were diagnosed in 1975 ‘and
1976, which Is consistent. The findings of Peto et al3? how-
ever, |ndicate that the consequences of wartime expasure
may have been exaggerated. Future data from Connecticut
should clarify this question.

Conclusion

Difficulties in ascertaining.occupational asbestos expo-
sure histories in our study population indicate a2 need for
better recordkeeping in industry, medical Institutions, and
tumor registries. Our methodology, utilizing indirect means
of ascertainment, has enabied us 10 estimate the extent w0
which occupation or industry may affect the incidence of

-mesothelioma among males in Connecticut. job-related or

industry-related factors appear to account for a farge per-
centage of all mesothelioma cases in males diagnosed in the
State between 1955 and 1977. Lack of detailed informa-
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tion regarding the residual cases may obscure the true
number occupationally exposed. The large proportion of
cases of older men with some indication of occupational
exposure, the increase over time in the male-female ratio,
and the fack of difference between the proportion of cases
and conurols without evidence of occupational exposure
residing in the LMA canuir‘ﬁng an asbestos plant do not
provide support for the view that ambient air concentra-
lions were 3 major factor in influencing the observed incre-
ment in cases of mesothelioma during the course of the
study period. The reduction of unnecessary exposure to
asbesios in the workplace remains the hlghm public health

.priority.

Future studies of the mesothelioma cases recorded in

.the CTR should endeavor 1o clarify the clusters of cases in

the rubber manufacturing industry and in the plant located
in LMA1 where an RR of nearly 10 was observed. Collab-

- oration of the industry or Indusuries concemed will be

sought to explore the implications of these resuits, This will
be attempted In conjunction with continuing surveillance of
mesothelioma in Coanecticut. -~
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In North Amerl

No Knowledge from Infofmation

in every sphere of modem life, the chronic condition is a surfeit of information,
useless, poorly integrated, or lost somewhere in the system, Too many critics of the or-
ganizational and political sources of our troubles see diabolical plots where there is only
drift, a taste for reckless adventure whers there s only ignorance of risks, the machina-
tions of a power elite where there is, in William James's phrase, ‘only a bloomin® buzzin®

confusion',

—From Organizationa! intelligence by Harold Wilensky. Basic Books, New York, 1967,
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