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-the—Lacidenee-of Malignant Mesothelioma in Connecticut, 19 25-1477 

by H. C. Lewinsohn, J. W. Meigs, and M. J. Teta 

I. Introduction and Aims 

Bruckman et al. (1977a) reported that "the combined sex age-adjusted 

mesothelioma incidence rate (AAR) per 100,000 Connecticut population 

has exhibited a possible ten-fold increase since 1935... They ac~ 

knowledge that the available statistics might be subject to diagnostic 

error but, nevertheless, postulate that the rapid increase in the State’s 

mesothelioma incidence rate is closely related to the increase in the 

State’s "cumulative asbestos consumption", which includes asbestos englis— 

sions from industrial sources, motor vehicles, and building demolition. 

One criticism of their study is the failure to make available complete 

occupational exposure histories for the 133 diagnosed (1935-1972) cases 

of mesothelioma drawn from the Connecticut Tumor Registry (CTR). The 

Air Compliance Unit of the Connecticut Department of Environmental 

Protection has monitored asbestos concentrations in Connecticut (Bruckman, 

1977b; Bruckman, 1978) and proposed an ambient air standard for Connecticut 

of 30ng/m°, measured over a thirty-day interval. The rapid increase in the 

State's mesothelioma incidence reported in 1977 is referred to as justifica- 

tion for this proposal. A second criticism is the failure to investigate 

the degree of certainty in these diagnoses and to institute a pathological 

review, if itais warranted. The present dey study has been designed Ki - 

re-examine the identified cases of malignant mesothelioma recorded in 20 ° - C 
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CTR and attempt to determine the role of various etiological factors, such 

as occupational and environmental asbestos exposures. In view of the a= 

Suggec tr 
aprovkedged possible diagnostic errors, which our results verify, a thorough 

review of available histological material is being undertaken. 
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II. Methodology 

The CTR has identified 229 cases of malignant mesothelioma as well as 38 other 

pleural tumors, not mesothelioma, which were diagnosed in the state between 

1935 and 1977 (Table 1). 

cote TOO-O-TWOPTStieithrongentaatany iiit}-ctwmntttcreton// Medical, demo- 

graphic, and occupational data have been collected for the cases and for the 

respective spouses of cases diagnosed 1955-1977. Similar information has been 

gathered for a random sample of approximately 700 decedents (1935-75) aged 20 

to 98 years fromthe Division of Health Statistics of the Connecticut Department 

of Health, Servicés. 

Descriptive epidemiology for this research pertains primarily to the forty- 

three year time interval. Future case-control comparisons will include cases 

(215) diagnosed after 1954 (Table 1), and controls (604) whose deaths occurred 

during this same time period. This procedure yields a case-control ratio of 

approximately 1:3, while reducing sources of error resulting from the limited 

pack (>) 4 

occupational and medical data prior to 1955 and the #meneeedéng awareness of 

+hi'S Parle re 
mesothelioma associated with thre=@wewr time period (1935-19, . The Price 

and Lee City Directories were searched for job title and name of specific 

employer or industry for cases, controls and spouses at 1, 10, 20, 30, 40 and 

50 years prior to date of diagnosis, death or until the subject was less than 

twenty years old. An occupational history search was attempted for spouses 

to coincide with these intervals for their corresponding cases. 

The-thvee-déeet 1970 U. S. Census industrial and occupational codes (Uu. S. Dept. 

of Commerce, 1971) were assigned to the employment information ascertained from 

medical histories, death certificates, and City Directories. A machine readable 

listing of job and industry titles has been developed for all cases, spouses, 

415-1977. 
and controls, This will form the basis for classification of study subjects 

_3- ANNE? 
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woh ta vee 
y 

Table 1. Sex, age and diagnostic cheracteristics of cases of malignant 
mesothelioma and other pleural tumours diagnosed in Connecticut, 
1935-1977 

Diagnosis? Males Fewles Total Mean age = Percdat ‘positive’? Percent 
histo autopsj 

Pleural 
aesothelions 102 (ay? 45 (37) 147 (131) «61 (62) 

Pleural tumour 24 = «(12) 18 (8) 38 (20) 62 (63) 
{ether than 
mesothelioma) 

Peritoneal 
mesothelioma 20 (18) 3 =) 33 (28) se (59) 

Mesothelioma at 
Other sites & 
at unknown sites 29 (21) 20 (14) a9 (35) $2 (54) 

. Total W7S (145) 82 (70) 267 (215} 59 (68) 

© wao (1976) 
jeld Number 19 (US Department of Health, Education, and Welfare, National Cancer 

Institute (1976) : 

5 » Geceased) = 100 . - 

lumbers in brackets refer to the period 1955-1977 

a 
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into asbestos exposure categories for future case-control comparisons (sample 

from listing Fig. 1). 
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III. Results 

Descriptive Epidemiology 
val jaar Hoh 

The incidence rate for mesothelioma in Connecticut is 2.$/million for 

the years 1935-1977. Sgoredjucted-tnettence-fiates per 100,000 population 

(using the 1950 US population as a standard) increased for both sexes, but 

there was a rapid rise from about 1960 for males (Fig. 2). The male-female 

ratio is approximately 2:1; the mean age at diagnosis is fifty-nine years. 

Survival time from date of diagnosis to date of death is approximately ten 

months. 

Ten cases were reported in an area (New London) where shipyards are located, 

and five of these were identified between 1975 and 1977 (Fig. 3). The geo- 

graphical distribution of mesothelioma shows evidence of urban clusters in 

the 5 largest cities (Bridgeport, Hartford, Waterbury, Stamford, New Haven) 

where 30% of the cases resided at time of diagnosis (Fig. 3). Since these 

locations have comprised 20-30% of Connecticut's population (1940-1977), 

the suggested urban effect may reduce to a factor of population density. 

These 5 large cities and New London are also centers of Labor Market Areas 

agp -edjask pale for nates 
(LMA). All 6 areas exhibit a similarly increasing? incidence4si-th—the—Betdge— 

porte-LM4-rite Tit pest overatt. The Stamford LMA’s mesothelioma rate shows aa uaerplained 

sharp increase since 1965 (Fig. 4). 
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SLIDE REVIEW 

These—teecTIpULye TESUITE~Lanitne compietencss—and-aceuracy—of—ea ptive résu se 

i g- 

nosis. Malignant mesothelioma is a very rare disease, expected in only 2 

persons for every million at risk. Resistance to acceptance of mesothelioma 

as a disease entity persisted until the late 1960'sg despite—Wegner*s T9600 

33 
repert-0r 2 ftstologicatly-proven-cases—of_pieurat-mesotiettoma associated 

Wagners 
with Cape crocddedite—asbestes—fieldse—in-fer-Afica. Tas widely publiohed publiohed pablicized 

Cape—eccetttinte Cape Croodolile te, 
association of mesothelioma with asbestos exposure} tmmsauer, created the Minis 

> ° 
Far Re satioduchon of 

potential fee diagnostic biase 

In-addieton—te—its—rarit—end—the—-subsequent tack vf awereneses , fhositive 

oltew 
diagnosis of mesothelioma is complicated by ite confusion with other forms 

of cancer. (Dr. Vidone's discussion of simulators.) The controversy over 

criteria for positive diagnosis is well-documented in the literature. Most 

experts agree, however, that without an autopsy it is difficult to distin- 

quish mesothelioma from a metastasis from another primary site. 

Inthe light-of these-diffteuities We examined, for all CTR reported 

cases of mesothelioma and for all pleural tumors other than mesothelioma 

(1935-77), the histological basis for diagnosis (tables 2,3). For 12% (32) 

dicsue Was examined 
of the cases, no at time of diagnosis, 
me. alin of paterad varied o 

while available 

(1938-1977) 
‘overall only 44% (105) of the 238 deceased cases are known by the CTR 

to have been autopsied. The percentages for all categories, except peritoneal 

mesothelioma, are low, ranging from 33% to 402. 

These results suggested the advisability of a case review, ahiebh-was 

made—feasibie—by—the—targe-propertion—ef-pattents—with—-avetledle_histological 

material st-time—ef—diegnosts: Dr. Romeo Vidone, chief pathologist at St. 
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| 

Shudy i 
Raphael's Hospital, is presently wovteuiss the medical records (except oc- 

cupational data) and slides we have obtained for cases Te A after 1954, 

Sought” 
Cooperation was etiedted from 37 hospitals, of which 30 have, provided us 

with the materials requested. 

(Dr. Vidone-Summary of Findings) 
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ii 

DISCUSSION 

Although this study was undertaken initially in an attempt to discover whether it 

wouls be feasible to deternine the environmental factors responsible for the increase 

of malignant mesotnelioma in the State of Connecticut, it has suffered from the 

lack of detail in available records. Taerbte—i~end—Li—it-attsete—ene—of tire 

res ya HE 

ri jor deficienciys in the cata available for study, mamedy the low autopsy rate . 

(atrclogtal waleaes 
HGior the pleural mesotheliomata and the inadequacy of the epes-wi-teissue 

available and used for diagnostic purposes. 

—> 
It has been our experience that occupational histories are not routinely obtained 

anc included in hospital records., Smoking habits are not routinely recorded and 

no inquiries are mace of patients admitted with suspected malignant disease re- 

garding their hobbies or part-time activities. 

In our search through the C. T. R. paper files (i.e, hospital records), we found 

job titles for only 17% of the mesothelioma cases. If we exclude from this group 

those merely designated as "retired", "housewife" or "student", the figure is re- 

duced to 12%. We were only able to ascertain the type of industry in 7% of these 

cases. This data is applicable to 220 cases consisting of: 

195 mesotheliomas in the Connecticut Registry, 1955 - 1977, 

5 mesotneliomas from the Veterens Administration files, 1955 - 1977, and 

mors, not mesothelioma, recorded 1955 - 1977, 

AQ0606 
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t
o
 

Comment on the significance of the findings on the slide review. 

It is evident that until the physicians or hospitals investigating cases of 

Ccupationgd + oe ron) 
malignancy aprreciate the importance of environzental facts of the etiology of 

f 

these ciseases, no attempt can be mace to aprortion the blame to any particular 

factor unless acequate histories ere availabe containing complete information on 

lifestyle, habits, hobbies, part-time activities and details of occupation anc 

industry. It is also essential,particularly in the case of a rare tumor which 

may present Cieenostic difficulties,to obtain sufficient tissue for study before 
Ul 

an sc 
be final diagnosis is made. Whenever a tumor is founc where se association exists rt

 

between it anc a particular occupational or environmental factor, every attexpt » - * 

wt ZL. 
he me@ecet facts anc to subsequently verir: 

A006G? 
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ree ot Tere 
Lar cas 

6 te tne beste. dur arve 
Ss aN al Lee avOuMe 

Sue hac bees treated fur cnrome 
cg senovius of the knees wiih dexe- 

meitLesunt if Guszpes from 0.5 w 2.5 

mg Gaity intermitvently for ter years. 
During 1bis perioc, the shin of ber fore 
arms became extremely thin, and she 
experenced severa: episodes of subcpts- 

neous extravasation of biood 
Or the fourth hospital day, she was 

transported to the x-ray department, 
«pert it was noved that she had two 
superficia) tears ip the skin of the Jeti 
forearm with gaping marpins Attemp:s 

wert made & suture the skip edges togeth- 

er. but the sutures tore througr the skin. 

The ecges were held together witb strips 

of sterile vane. 

On une other occ2sion during ber hospi- 

tal S22}, Similar iesions deveiopec Guring 

the course of transpor: to anc from her 

bed for other diagnosuc procedures. These 

Jesions failed to hea) during ber hospital 

stax. and gross evidence of infection was 

po: poLted. 

Comment.—Transport by handhng 

of ine forearms, even though careful- 

Jy done, resulred in serious, poorly 

healing tears of the skip in this 

overweight, weak woman. Even 

though extra care was taken after the 

initial episode. there wes recurrence. 

Jr this czse there w2s no complaint or 

dissatisfaction expressed by the pa- 

tient ot the family, but such episodes 

have the potential for risk of com- 
persabie injury. Certainly there have 

beer allegations of hespitai-besed 

jnjecy with jesser justification. 
ji would be prudent for physicians 

hospice! izing patients who have been 

receiving steroid therapy to place a 

warning pote on the chart advising 

hespita] personne] to use extreme 

carte when bathing, assisting, or 
transporting such pat jents. 

Loma T 6: Woe MD 

Downey Car’ 

Carcincma at the Site 
of He'pes Simplex Infection 

To the ie —THE JovRXAL recently 
nublisheé a letter entitled “Carcino- 
ma at the Site of Herpes Simplex 
Infection” (243.2396, 1980). My Jetter 

is to note further the occurrence of 
such a situation. ] personally had 
besescuamous carcinoma develop on 
two occesions. The first occurrence 

wes approximately five or six years 
zgo at the site of a vaccination for 
small pox that J] had received for 
traveling. After the vaccination site 
did not heal for one year, I became 
szspiciozs 2nd had it excised at the 
loce! university hospital. I was ap- 
prosimetely 55 years old at that 
time. 

JAMA, Oct 10, 1980—Vol 244, No. 15 

Drorong tne pest arene mle 
Geresopec EL ine sie of & 

herpes Simpuex  inieciien. 

tha: had occurred on my upper in 
ané had not hezec for e:vreximevers 
one year. Ji wes removes by ¢ Nong 

surgical procedure at & loca! universi- 
ty center, and a Giagnosis of basc- 
squamous cell carcinoma was made 
ggain. At that time, the dermatolo 
gist performing the chemosurgery 
mentioned how unusual) the Jesion 
was, ipasmuch as there were not 
supposed vo be suck things as basc- 
sguzmous carcipomes. Both wounds 
hesled without any unusual event. 
After the first occurrence, ] con- 

tacted Dr Hermans Pinkvs in Detroit, 
eud he s.zved that there were about a 
Gozep czses in the literature at that 
time. ] saw him at a meeting shortly 
after the chemotherapy, and he com- 

mented on the unusual nature of this 
condition occurring more thar once, 
though be was more aware of its 
occurrence thar: he hed beer before. 
There is an embarrassing situation 

about this personally, apd that is tr2t 
1 am a Oermatoiogist. 

There were no other furms of ther- 
apy used on these lesions with either 
Surgery. antibiotics. or phovocynemic 
jpactivation, nor am J] 2 smoker. ] 
have bad an occasiena) localized 
herpes simpiex infection during the 
past 2l' vears. 

Sileeuty 

Jota ze? 

Mariel Gon Mo 

Aupor Meorza: Group ST 

Cnicapo 

The Autopsy 

and Asbestos Exposure 

To the Editor.—In the article entitled 
“The Autopsy. Pesi, Present, and 

Future” by Anderson and co-workers 
(242-1056, 1979), the fal! in the rate of 
autopsies is decried, and severa) 
cogent reasons are presented for a 
return Lo the previous high number of 
such exseminetions, a goal formerly 
pursued by dedicated house o‘icers. 
One additiona] need for postmor- 

tem reviews has been given emphasis 
in recent years by the epidemiologic 
and clinical information gathered in 
connection with the asbestos-related 
Giseese. Because workers zre now 
beginning to present racioloyical and 
altered physiulugical evidence of the 
effects of the inheletion of free esbes- 
tos fiber, years Wo decades afver initial 
work exposure, a problem in work- 
er’s compensation adjudication has 
arisen. The changes elicited through 
clinical study, although present, most 

often do not have accompanying 
symptoms, as ye, nor have they 
caused any disability, as yet. There 
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ra
 

oo
 

ve
 t Wil ote £ +e a. BOwever Bas 

ing aft 
lances where Oretr has 

pelmonary cancer cr é 
iness ins 

rescues from. 
inoracic oF periunea! MeSoLheoor.a, 
it iS important Ww identify Lne wesue 
alleranicns directiv attripsiebie w 
occupationa) contact with the respira- 
bie asbestos fiber. 
As we have counseled family surv- 

vors of sucb persons dving of asbesto- 
sis or its related disease states, or 

th, to request 4 necropsy w lend 
substance to a worker's compensation 
claim, it is strongly suggested that all 
physicians or house staff caring for 
such patients urge relatives to permit 
the examination. These procedures 
wil] not only aid the beneficiaries bu: 
wil) also prove of worth ts physicians 
in familiarizing them with the find- 
ings characterizing a greatiy under- 
diagnosed job-penerated disease. 
Furihermore, such postmortem 

Gate wil) aid in our knowing what 
eetually happens Ww a worker under 
certain conditions of exposure and 
will help w rectify the inaccurate 
conclusions drawn from the current 
underreporting of occupationally as- 
suciated disease. 

Jean Sorecek FEton MD 
bo es fa 

Senco of Meacme 

Los Anpetes 

Safety of Ipecac Syrup 

Tc tie Editor.—On benel¥ of the 
Americar Assutiation of Poison Cor- 
tro! Centers. ] am concernec about 
the tithpg of a recent JAAZ4 article, 
“Death Resulting From Ipecac Syrup 
Puisoning” (242:1927, 198)).] em wor- 
ried tha: the index skimmer or scan- 
ner—particularly if he is of the older 
schov) reared in ap era of gastric 
Javege for management of poison- 
ings—may inadvertently conclude 
that the typical emetic dose of syrup 
of ipecac wzs responsible. In reality, 
the dose was three to four bottles per 
dav for three months—thus repre- 
senting 2 Jong-term poisoning. 
As noted by the authors, syrup of 

ipecac as ap emetic agent has a 
remarkable safety record; its current 
availability over-the-counter and in 
the home permits ap enormous saving 
of needivss visits to Emer BENS rooms 
for the treatment of accidente) inges- 
viens. ] think that it would be unfor- 
tunate indeed were the inference 
crawn that single emetic doses were 
risky. 

Wepae O Roerason. MO 
Chito-en's Orthovede Keosciet 

enc Medica’ Came: 
Amerniar Associaton 

@° Pousonm Contrp! Centers 

Swattie 
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j 

The Influence of Occupational and Environmental Asbestos Exposure on 

the Incidence of Malignant Mesothelioma in Connecticut. 

by H. C. Lewinsohn, J. W. Meigs, and M. J. Teta 

Introduction 

Bruckman et al. (1977a) reported that "the combined sex age- 

adjusted mesothelioma incidence rate (AAR) per 100,000 Connecticut 

population has exhibited a possible ten-fold increase since 1935..." 

They acknowledge that the available statistics might be subject to 

diagnostic error but, nevertheless, postulate that the rapid increase 

in the State's mesothelioma incidence rate is closely related to the 

increase in the State's "cumulative asbestos consumption", which 

includes asbestos emissions from industrial sources, motor vehicles, 

and building demolition. 

One criticism of their study is the failure to make available 

complete occupational exposure histories for the 133 diagnosed (1935~ 

1972) cases of mesothelioma drawn from the Connecticut Tumor Registry 

(CTR). The Air Compliance Unit of the Connecticut Department of 

Environmental Protection has monitored asbestos concentrations in 

Connecticut (Bruckman, 1977b; Bruckman, 1978) and proposed an ambient 

air standard for Connecticut of 30ne/m, measured over a thirty-day 

interval. The rapid increase in the State's mesothelioma incidence 
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2. 

reported in 1977 is referred to as justification for this proposal. 

The present study has been designed to re-examine the identified 

cases of malignant mesothelioma recorded in the CTR and attempt to 

determine the role of various etiological factors, such as occupational 

and environmental asbestos exposures. In view of the acknowledged 

possible diagnostic errors, which our results verify, a thorough review 

of available histological material will be undertaken. 

Methodology 

The CTR has identified 267 cases of malignant mesothelioma of the 

pleura (147) and peritoneum (33), other mesotheliomas, including 

breast, ovary, synovial membrane, testis, spermatic cord, perivesical 

tissue, cervical glands, brain, esophagus, bone and sternum (49), and 

other pleural malignant tumors, not mesothelioma (38), which were 

diagnosed in the State between 1935 and 1977 (Table 1). Disease 

topology and morphology are coded according to the ICD-O (World Health 

Organization, 1976) classification. Medical, demographic, and occupa- 

tional data have been collected for the cases and for their respective 

spouses. Similar information has been gathered for a random sample 

of approximately 700 decedents (1935-76) aged 20 to 98 years from the 

Division of Health Statistics of the Connecticut Department of Health 

(Table 2). 

Descriptive epidemiology for this research pertains primarily to the 

forty-three year time interval. Statistical modeling and future 
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case-control comparisons include cases (215) diagnosed after 1954 

(Table 1), and controls (605) whose deaths occurred during this same 

time period. This procedure yields a case-control ratio of approximately 

1:3, while reducing sources of error resulting from the limited 

occupational and medical data prior to 1955 and the increasing 

awareness of mesothelioma associated with the later time period 

(1955-1977) . 

The Price and Lee City Directories, utilized as an occupational 

data source for the three populations, were available for approximately 

sixty-six percent of Connecticut towns from 1890 to date ( with the 

exception of smaller towns). Directories were searched for job 

title and name of specific employer or industry for cases, controls 

and spouses at 1, 10, 20, 25, 30, 40 and 50 years prior to date of 

diagnosis, death or until the subject was less than twenty years old. 

An occupational history search was attempted for spouses to coincide 

with these intervals for their corresponding cases. 

The three-digit 1970 U. S. Census industrial and occupational codes 

(U. S. Dept. of Commerce, 1971) were assigned to the employment 

information ascertained from medical histories, death certificates, 

and City Directories. Industrial coding was determined on the basis 

of product descriptions for each specific employer which were found 

in the manufacturing directories of Connecticut, published by the 

State Department of Labor (1957, 1966, 1973) and from the Price and 

Lee Directories for non-manufacturing industries. From the complete 

listing of job and industrial codes a subset was selected by 

H. C. Lewinsohn, utilizing published sources indicating occupations 
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4, 

and products associated with asbestos (Hutchison, 1976; Levine, 1978; 

Weston, 1976). This will form the basis for probable asbestos 

expsoure classifications. The City Directory data over five decades 

provides information on duration of exposure. 

With a categorical response variable of occupational asbestos 

exposure, two fundamental research interests can be tested: l. 

Whether cases and controls differ significantly with respect to 

job-related asbestos exposure (Relative Risk) and 2. The nature of 

the relative contributions of occupation, spouse occupation and geo- 

graphical residence to the incidence of mesothelioma in Connecticut 

(Logistic Regression). In addition, the health experience of spouses 

of occupationally exposed cases and spouses of non-exposed cases can 

be compared. 

Results 

Of all cases diagnosed as pleural mesothelioma, twenty-one percent 

(31) had unknown staging (SEER, 1976) and sixty percent did not have 

an autopsy. The forty~nine cases of mesothelioma of other or unknown 

site have a mean age of fifty-two years and sixty-seven percent are 

without autopsies. The male-female ratio is approximately 1.5:1 

(Table 3). The question of the accuracy of classification of 

cases of malignant pleural tumors into mesothelioma and other pleural 

tumors naturally arises. The mean ages and the male-female ratios 

are similar for these two groups and the "other pleural tumor" 
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5. 

group exhibits weak diagnostic confirmation, i.e., seventy-one 

percent positive histology and only thirty-five percent autopsied. 

A discriminant function analysis of these two groups of cases (diagnosed 

after 1954) on the basis of age, sex, survival, time, stage, and number 

of tumors yields a sixty percent misclassification. This result suggests 

that: 1. Either these variables are not sufficiently powerful 

discriminators of pleural mesothelioma from other pleural tumors, or 

2. The two groups, as a result of mis-assignment of a substantial number 

of cases to the incorrect category, now lack the heterogeneity one 

would expect from distinct categories. 

If consideration is limited to cases identified after 1954, when 

recorded clinical detail in general improved, as well as an increasing 

awareness of this form of cancer, the number of cases with solid 

diagnostic confirmation and characteristics consistent with the 

natural history of mesothelioma are strikingly few. Of the 131 cases 

classified as pleural mesothelioma, 124 (95%) had histological material, 

(specimen from biopsy, frozen section, surgery, autopsy or D and C) 

examined and autopsies were performed on forty-five cases (38%). The 

proportion autopsied is disappointingly small. 

Table 4. shows the percentages of subjects with these two diagnostic 

critieria for mesothelioma cases of other or unknown site, for 

peritoneal mesothelioma, and cases 6f pleural tumors, not mesothelioma. 
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As a result of these findings, it is imperative that a slide review 

and a re-examination of hospital clinical reports for all cases of 

mesothelioma and other pleural tumors be undertaken. A commitment 

has been received from an independent pathologist for this aspect 

of the study. The following data analyses are subject to change 

subsequent to this procedure. 

Descriptive Epidemiology 

Between 1935 and 1977, the CTR identified 229 cases of mesothelioma, 

2.2 
yielding an overall crude incidence rate of feur per million. Seg awn 

Age-adjusted incidence rates per 100,000 population (using 1950 U. S. 

population as a standard) for pleural and peritoneal mesothelioma 

consistently increase and exhibit a rapid rise beginning about 1955 - 

.04 (1935 ~ 44); .07 (1945 - 54); .18 (1955 - 64) (Figure 1.). 

We are in the process of generating these rates through 1977. of 

these cases, 195 (85%) were reported after 1954. The male-female 

ratio is approximately 2:1; the mean age at diagnosis is fifty-nine 

years. Survival time from date of diagnosis to date of death is 

approximately ten months. 

A logistic regression model of the form: 

( a )sat B, X, + B, Xx, + B, X3- Log 

was fit in order to examine the incidence of pleural mesothelioma 

(binary response variable) as a function of the categorical explana- 

tory variables - time, age and sex (X,; Xp, X,). Connecticut population 

figures supplied by the Connecticut State Department of Health were 

A 

used for denominator data in the estimate of disease probability (P). 
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7. 

The three and two-way interactions of time, age and sex were found 

to be unimportant and the main effects model provided a reasonably 

good fit (p> 0.1). 

From the estimates of the model parameters (B,, 3, B,), changes 

in relative risk (here approximated by the odds ratio) over time 

intervals, age categories, and sex groups are approximated. Persons 

exposed between 1975 - 77 carry 3.5 times the risk of pleural 

mesothelioma as those exposed between 1955 - 64. With progression 

across the age intervals: 45-54, 55-64, 65-74,...the individual risk 

of this disease is 1.5 times greater than in the preceding ten year 

age group. As one might expect, males have three times the risk of 

females. In assessing these results, the poor diagnostic confirmation 

outlined in Table 3 should be borne in mind. 

The geographical distribution of cases of mesothelioma throughout 

Connecticut shows evidence of urban clusters in the five largest 

cities where 30% of the cases resided at the time of diagnosis. Since 

these locations have comprised from 37% to 20% of Connecticut's 

population (1940 - 1977), the suggested urban effect reduces to 

merely being a factor of population density. 

These five large cities are also centers of Labor Market Areas (LMA) 

of which there are eighteen in the State. Application of the Cochran- 

Mantel-Haenszel Test of Average Partial Association (Landis et-al., 1978) 

between these five LMA's and time of diagnosis (1935-77), while 

controlling for population age differences, suggests the following: 
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1. Incidence trends (i.e., the manner in which an area's cases 

distribute over given time intervals) are primarily the same for 

four out of five LMA's tested. One region suggests a greater proportion 

of its cases appearing in more recent years than the others (p=.04). 

This is readily explicable by the substantial in-migration experienced 

by this one area and its increasing industrialization as opposed to 

the other highly industrialized areas whose populations have gradually 

decreased over time and are, therefore, more comparable for analysis. 

2, With the exclusion of this one LMA, the others indicate a similar 

distribution of their cases of mesothelioma over time (p=.17) 

This possibly implies similar patterns of asbestos exposure for the 

four large industrial regions of Connecticut. Until such time as the 

mesothelioma incidence has been adjusted for the previously mentioned 

diagnostic weaknesses and possible misclassifications and until the 

occupationally exposed cases have been identified, it is not possible 

to determine the role of environmental asbestos exposure, if any, in 

the remaining cases. 

Summary 

Medical, occupational, and demographic data were collected for 267 

cases of malignant mesothelioma and other pleural tumors, their spouses, 

and 605 controls. Methodology was developed for classification of 

subjects into probable asbestos exposure categories on the basis of 

product and job descriptions. Although disease incidence rates 

exhibit a rapid increase from 1955 to 1977, there remains a serious 

question of diagnostic reliability. A case review will be undertaken. 
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Figure 1. Age-adjusted Incidence Rates by Decade of Diagnosis, 

Pleural and Peritoneal Mesothelioma, Connecticut, 1935 - 1974 
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Table 1. 

Table 2. 

Table 3. 

Table 4 

CTR Reported Cases of Mesothelioma and Other Pleural 

Tumors Diagnosed Between 1935 and 1977 

Sources of Data and Variables 

Sex, Age and Diagnostic Characteristics of Malignant 

Mesothelioma Cases and Other Pleural Tumors Diagnosed 

in Connecticut, 1935 - 1977 

Diagnostic Evidence for Disease Groups 
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Table 1. 

Diagnosis Period 1935-77 Period 1955-77 

Primary Pleural Tumors (T63) 185 151 

Mesothelioma (M905) 147 131 

Other 38 "20 

Peritoneal Mesothelioma 

(758, M905) 33 29 

Mesothelioma Elsewhere 49 35 

Site not pleura or 

peritoneum 37 27 

Site unknown (1T99) 12 8 

267 267 215 215 
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, 

Diagnosis 

Peritoneal 
Mesothelioma 

Other mesothelioma 
(not pleural or 
peritoneal) 

Pleural tumors, 
not mesothelioma 

1. SEER, 1976, Code/Field 

Table 4. 

29 

35 

20 

"Positive Histology"?". Autopsy 

Number 19 

UCC 017554 

96% 

88% 

85% 

88% 

4OZ 

36% 
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