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Summary and Coxnciusions

Between 1949 and 1957, an industry-wide effort was made to
jescribe the occurrence of various kinds and sites of cancer in persons
employed in refineries and certain other installations of the petroleum
industry, in association with occupations concerned This epidemiological
study was undertaken as one phase of a la.rger project that included the
biological testing of many products of the industry, and the exploration and
further development of physical and chemical methods for detecting the presence
of carcinogenic substances in petroleum products and for the identification of

individual substances and classes of substances of this type in petroleum.

As the information received from the cooperating companies did
not permit the calculation of attack rates, reliance had to be placed upon
simple comparisons of the relative frequency of different kinds and primary
sites of tumors as reported. In this investigation, the variables included,
among others, were the major occupational assignments of employees, the
principal type or source of their contact with petroleum products, and theill-
geographic location. The experience of the populations of ten large U.S.
cities, as reported by the U.S. Public Health Service, was employed as the

"expected’” or '"normal'' occurrence.

No significant differences were found in the limited and very small
sample of cases available for study in this fashion. This finding must be
interpreted with unusual caution. The reports received were not only few
but there was very definite bias in their selection. However, the fact that
there was reasonable correspondence in the relative frequencies both as

to'primary site and kind of cancer seems noteworthy.
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In-roduciicn

Some twenty vears ago, various procedures for the catalytic
cracking and reforming of petroleum came into commercial use in certain
large units of the American oil industry. Out of these processes come side
streams and products of crude petroleum in which the reformed and original
hydrocarbons are so distributed as to create mixtures with new physical and
chemical characteristics Certain of these, parti-:ularly in the high boiling
ranges, proved capable of producing cancers of the skin of mice. Further,
these materials contain appreciable amounts of polycyclic hydrocarbons
identical or similar in their chemical structure to those incriminated
earlier as having a possible causal relationship to human skin cancers and

generally accepted today as potential carcinogens.

The recognition of these facts, suggesting that the hazard of skin
cancer in petroleum workers might assume significant proportions, led
the Medical Advisory Commuittee o the American Petroleum Institute to
recommend a comprehensive study of this problem. After the necessary
and appropriate negotiations, the Kettering Laboratory was authorized to
andertake this investigation. Chemical and biologica! testing of various

fractions began in 1948.

While these experimental studies were developing, it was "
reported irom England that '‘cuts' obtained from thermally cracked
petroleum had proved to be carcinogenic for both mice and rabbits. This
early observation was acted upon by the British Medical Research Council,

under whose sponsorship a ""Special Committee on the Carcinogenic Action
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o: Mineral Oils™ was formed in 1948. Under the direction and stimulation
of this Committee. several groups of investigators undertook coordinated
and integrated explorations of this problem. These well controlled studies
are still in progress, but, in general, the attack has been centefed on the

chemical and biclogical testing of crude petroleum samples and extracts

obtained without severe thermal cracking.

The British efforts are to be considered essentially as complement-
ing rather than duplicating the investigations authorized by the American
Petroleum Institute, since the latter were directed primarily at the hazard
of contact with catalytically cracked ocils. Furthermore, the British program
did not provide for epidemiological studies nor the recording of the incidence

or prevalence of cancer among petroleum workers.

In neither country was any great apprehension felt until the modern
catalytic processes began to replace thermal cracking. Reports of the
occurrence of cancer among refinery workers had not been noteworthy
save for those cases associated with exposure to crude waxes and oils in
pressing out paraffin. In limited reviews of their experience, two U.S.
companies had found rates of occurrence seemingly lower than those of the
general population. Itis evident, therefore, that these investigations
were directed toward the appraisal of a potential or future hazard than
they were to the elucidation of an actual or demonstrable incidence of

neoplastic disease.

At the inception and throughout the planning of the experimental

program sponsored by API, it was recognized that, beyond exhaustive
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niological and chemical investigations, it would be desirable to determine.
if possible, the prevalence apd incidence of ngoplastic disease among the
employees of the petroleum industry according to occupational class and
period of employment Industry-wide epidemiological investigations with
such goals are not entered into lightly, especially when directed at a
disease such as occupational cancer, for the inductior; of which a long
period of significant exposure to the eticlogical agent is required. New
techniques must be developed and special channels of reporting improvised.
Furthermore, there being no legal or other compulsion in these arrange-
ments, the success or failure of the mechanism: of reporting depends
upon the extent of the interest and cooperation of the various participating

groups.

Plannin&and'DeveloBment of the Investigation

The technical aspects of this attempt to estimate the hazard of
neoplastic disease of petroleumn workers were discussed repeatedly and
at length with the Medical Advisory Committee of the American Petroleum
Institute, its Subcommittee on Carcinogenicity, and individually with a
meajority of the medical directors of the companies that had sighified their‘
intention to support and participate in the investigation. It was thoroughly
explained and emphasized on many occasions that the securing of any
results whatsoever, either positive or negative, would demand prolonged

investigation and the complete cooperation of the participating companies.

The apparent lack of a readily demonstrable increased incidence

or prevalence of cancer in the industry seemed to indicate that any hazard
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would be of a low order of magnitude On the other hand, it was recognized
that the concentration of carcinogenic materials, both in amount and kind,
was usually low in the products of th.ermal cracking, and the contacts of
workmen with these products, even under the primitive condition said to

exist earlier in the petroleum industry, apparently were not sufficiently

severe to be actually hazardous.

Human skin cancers related to polycyclic hydrocarbons occurred
in the past only after long and close contact with soot, coal tar, shale waxes
and lubricating oils, and crude paraffin waxes and oils. The experience of
the workers with the catal}’r‘tically cracked extracts was, of necessity, recent
and of relatively short duzlation. Further, the fast moving developments in
modern petroleum technology could be relied upon to produce a constantly

changing situation.

It was recognized at the same time that the results obtained by
chemical methods in correlation with the reSponseé of experimental animals
could be used only guardedly to predict or explain human reactions. By
means of modern technological methods, complex mixtures, such as crude
petroleum, can be separated with varying degrees of completeness into
their major components and fractions. These can then be described as to
their composition, and their biological activity can be compared with that
of a known carcinogen under predetermined and uniform experimental con-
ditions. By combinations of such means, the potential hazards of petroleum
products, from the aspect of cutaneous cancer, may be explored and located

and, at leastin terms of relative severity, can be given a tentative or
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inferred rating. In this as in other fields of animal experimentation, great
caution is justified in any attempt to apply the results to human experience
either before or after the fact. Such interpretations become even more
difficult with the recognition that workers are subjected only rarely to the
stringent conditions which in the laboratory are purposely designed to

produce reactions within a limited period of time.

After careful consideration, the sponsors in 1949 established
certain desirable objectives. These were:
1. To ascertain the incidence and prevalence rates of neoplas.ic

disease in the employee population of the various participa.i.
petroleum companies;

2. To compare their experience with that observed in the general i
population and other industries, particularly those in the same g
geographical areas; "F,

3. To evaluate, insofar as possible, with available methods and 4
records, the present programs of hygiene control; and

4. To suggest improvements and changes in methods of environ-
mental control in accordance with the results of the field
investigations.

With the setting of these goals and with general agreement that
the experience of the participating companies in regard to cancer should
be q..s sembled in as precise and comprehensive a manner as could be
devised and supported by the Medical Advisory Committee, the first steps
were taken during 1950 to explore possible methods for the conduct of
epidemiological investigations. From the many ideas, varying concepts,

and special needs of the medical directors and the individual companies

advanced and discussed during the early months of this project, it was
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apparent that it would be necessary to scrutinize minutely and weigh
thoroughly all approaches. On the other hand, it was acknowledged that
only those objectives and procedures could be implemented that seemed

to offer at least a reasonable chance of success within a finite period of

time.

In this planning, The Kettering Laboratory sought advice and
guidance from many sources. Among these were the members of the API
Medical Advisory Committee, Governmental agencies such as the National
Cancer Institute and several State health departments, and finally other
epidemiologists who)had ur%ie rtaken a similar solution of one or another
of the complex problems of. chronic disease. These apparently prolonged
consultations and discussions were justified by the realization that this

| venture would require extraordinarily careful planning, if it were to be

brought to a satisfactory conclusion.

Seven possible apprqaches were submitted to the Medical Aavisory
Committee for their review, with the full realization that not all would be
acceptable or feasible within the limits of the financial support and the time
available for this aspect ot the API project. It was also recognized that
other limiting factors would also play a part in the decisions both from
short and long range points of view. The avenues offered for their consi-
deration are given below. The justification for these recommendations is
discussed in detail in Appendix I. It is obvious that the feasibility, value,
and priority of the several proposals vary widely. In this ordering, they
are listed, without reference to their desirability or practicability, in

the pattern established in earlier reports.
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Historical Survey

Current Registry

Insurance Records

Controlled Field
Studies

Contact Control

Programs

a c—-

To assemble and review the records of
known cases in the files of the partici-
pating companies.

To create by mutual agreement a central
file for receiving and tabulating cases

as they occur among the employees of the
0il companies.

To investigate and utilize insurance and
health benefit records for intra- and
extrarmural comparisons.

To repeat and expand investigations that
have indicated the existence of hazard
due to certain cutaneous contacts.

To survey and evaluate for the industry
as a whole the programs of persoral
hygiene that have been instituted.

To offer for the use of the participating
companies such services as may be
required to establish adequate medical
records, and to aid in planning individual
‘ investigations.

6. Consultation -
Service

~1

Literature Survey -~ To collect and review critically the
medical literature in the field of occupa-

tional and environmental carcinogens.

At the April 1950 meeting of the Medical Advisory Committee and
their technical advisors, general approval in principle was given to the
several approaches as outlined. For many cogent reasons, acceptance was
asked and granted at that time for only two of the suggested studies, namely
the '"Historical Review'' and ""Current Registry.' It was acknowledged that
both would be of little immediate value and that embarking on the latter
approach particularly implied a long range effort. The others were held

. for future consideration, pending better definition of the methods and techniques

to be employed and assurance that they would be acceptable to the cooperating

companies.

(See Appendix I.)
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With this limited authorization, clinical and occupational history
record forms were devised, based essentially upon the format and the
inclusion of items customarily required for notification of occupational
cancers to State health departments. Instruction books outlining the report-
ing mechanisms and the objectives were prepared and distributed in the late
fall 0of 1950. (See Appendix III.) The reports trickled in slowly during the
winter of 1950-1951, mainly because many of the companies found that their
records did not lend themselves readily to this reporting procedure. Others
had to arrange entirely new channels and systems in order to secure and
extract the necessary data. Several special field trips were made to further

explain the objectives and methods to be employed.

Taking advantage of this necessarily slow progress, and post-

! poning exploration of the femaining approaches, 1951 was used largely to
observe at first hand the work of the English investigators and to establish
working relationships that would insure ready access to their results. This
activity was carried on without reducing the fuﬂds available for the investi-
gation, as part of a fellowship program of the World Health Organization
project, thereby furnishing an unusual opportunity to bring to the Medical
Advisory Committee the findings and underlying philosophies of the British
workers in this restricted area of occupational cancer. Later events proved
the value of the relationships so cultivated, in keeping open channels for
additional information as to developments, particularly in England. The

details of the trip are described in the interim report submitted in the {all

of 1951.
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The historical and current case records came in slowly. By
March of 1952, 900 records had been forwarded from thirteen companies.
A year later, a total of 1239 cases ha'd been reported by fourteen partici-
pants. During 1952 and 1953, the information as received was coded and
transferred to McBee Key Sort cards. All of the records were lacking in
certain details, but most proved usable in the preparation of simple tabu-
lations. Much time and energy was expended in attempting to complete

the records, but in most instances this effort proved unproductive.

Liater in 1954, when it seemed likely that a reasonably large
segment of the industry would participate in at least the registration of
current cancer cases, a major alteration was made in the handling and

processing of the reports. The necessary manipulations of the key sort

/‘- cards had become cumbersome, and the number of analyses possible was

necessarily limited. It seemed wise therefore to shift to IBM equipment
and utilize electronic sorting for the preparation of more complex tabu-

lations.

Throughout 1955, the work was centered on the development
and testing of the new code. The greater flexibility of the IBM permitted
the inclusion of many more variables in much greater detail. On the other
hand, this change forced discarding of the earlier key sort code and reedit-
ing of all the records. With this maneuver, it became apparent that many
more reports were deficient, with particular reference to certain features
of the occupational history. Additional clerical assistance was assigned

to the project, but many of the coding problems finally proved insoluble.
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By September 1955, 1877 reports had been received from sixteen
companies. Geographical coverage of the industry was almost complete,
and an additional company had begun to send in records. Steps had been
taken (l) to improve the accuracy and completeness of the records, to
insure reporting of all known cases, and to stimulate greater effortin

individual companies to obtain information about cases; (2) to include a

A FEtY

larger number of employees (ten of the participating companies indicated
that their reports repfe sented the cases found among approximately 120,000
workers, but others were sending in reports from only a singie refinery);
and finally, (3) to secure reporting from all of the major companies repre-

sented on the Medical Advisor; Committee.

These efforts achieved some results and by April 1956, 2108
records were in the files of the central registry. Participation in the report-
ing seemed to be gradually widening, but it was evident likewise tha* many
of the companies still had little or no knowledge of the occurrence or non-
occurrence of cases of cancer within the bulk of their employees. This
deficiency was reporied to the members of the Subcommittee on Carcino-
genicity of the Medical Advisory Committee. It was indicated that although
the notification of cancer cases was not entirely satisfactory, the sample
of cases might still be studied in a limited manner if this error proved
| entirely random. Further, it was pointed out that in order to get a suffi-

ciently large group of cases a much longer collection period would be required.

During the winter of 1955-1956, all of the reports on file were

recoded. The transfer of the clinical abstracts, while time-consuming and
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1ab01'i°“s’ proved to be far simpler than the classification of the principal
occupation and the petroleum product with which contact occurred. Only
palf of the records could be readily separated by the clerks alone, accord-

ing to occupation. For this reason, a ''work assignment'' glossary was i

formulated for the possible use of the personnel departments of the companies,
utilizing the various job descriptions as listed on the reports. This was

planned jointly with representatives of one of the participating companies ‘
who had become interested in the development of a morbidity reporting -

mechanism and had discovered a similar need for better classification

of occupational assignments. It was believed that a carefully considered
‘ ordering of the occupati'bns would prove useful to the industry as a whole

and would be a significant additional benefit of this aspect of the project.

- ' Late in April 1956, the Medical Advisory Committee, upon the ‘
recommendation of the Subcommittee of Carcinogenicity, decided to terminate f !
the epidemiological investigations as of July 1, 1956. The justification for !
this action sternmed essentially from the failure of the Medical Advisory
Committee to secure complete cooperation and greater participation in the
reporting of cases. Since the sample would be limited, both in number and
kind and the results forthcoming would be of doubtful validity, the Committee
was unwilling to support the longer study period required to overcome the
reporting deficit. Inasmuch as the occupational coding and transference to
cards could not be completed in the two remaining months, it seemed wise

to stop all work immediately and reassign the statistical staff to other ongoing l
projects of The Kettering Laboratory. |
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Meanwhile, it seemed wise to determine whether the Medical
Advisory Committee could find means for supporting the tabulation of
reports received through 1956 and the preparation of final summary tables.
It was recognized that these comparisons would not be satisfactory, and
that little reliance could be placed on the findings. However, so much time
and effort had gone into this attempt to relate the site and kind of cancer to
specific occupations that it seemed desirable to reexamine the tumor cases,

employing the revised occupational classifications, if only to test the

capacity of the procedure to reveal suggestive trends.

Late in 1956, this further support was granted, but the final
recoding, punching, and preparation of summary tables had to be post-
poned until the spring of 1957, since the clerical staff of the statistical team
was not available immediately. Furthermore, all doubtful or questionable
records had to be reviewed individually by the professional staff of the
Laboratory before they could be included or excluded. These maneuvers
were finally completed late in 1957, with the assembling of the work tables

required for the preparation of this final report.

Results
Study Period. When the decision to discontinue the support of
the industry-wide registration of cancer cases and deaths was finally made
by the Medical Advisory Committee, Aprill, 1956, was selected as the closing
date for this phase of the API Cance‘r Project. The study pericd, therefore,
covered approximately six years, running from 1950 through 1955. Reports

have and still continue to filter in from some companies and physicians.
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These are filed but not processed and are not inciuded in the tabulations and
analyses herewith presented. The relative short period of collection and
the admittedly small sample of the cases and deaths which occurred during
this period also limited seriously the number of comparisons that could be

readily made.

Reporting. As indicated earlier, special clinical and occupational
record forms were devised for the use of the cooperating medical depart-
ments. The first forms were modified slightly after a short preliminary
trial, but the information requested was not altered essentially during the
study period. The forms were so arranged that the patients were identified
solely by number, thus preserving the employer-employee and the pro-
fessional relationships and protecting the legal responsibilities of the
participating companies. " The report blanks were modeled after the one
designed originally by the New York State Health Department, since this
form had been copied widely by other state cancer registries. It was

hoped that this similarity would reduce the clerical effort required 1o

assemble the needed data.

At the start of the project, the reports came in slowly, and the
response was not uniform for what appeared at that time to be good and
sufficient reasons. The first was that certain of the companies had no
centralized medical department, no files of earlier cases, and usually no
mechanism for notification of deaths or illnesses among their employees.

Even in full time medical departments, the central recording arrangements

API 06648
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were recent and there were no past histories, or the recording system

employed was not arranged to provide this type of information, or the infor-

mation was not readily accessible.

X Furthermore, this was a tradition-breaking venture. The companies
and physicians were required to report regularly and accurately to an un-
offiéial central agency. It has always been difficult to secure official reports
from busy physicians, but in this instance additional clerical help and super-

vision were frequently required of the cooperating company. This made it

almost impossible at times to secure the requested information. A few

companies remained wary to the end and never released their case histories

Agiahe.

to the industry pool. Others sent in the cases already in their files and

B

reported subsequently only a scattering or none of their current cases.
,/«. Some furnished only current records for a year or two. The inadequacies
of reporting are quite apparent even with only a superficial study of Table 1*

of the Appendix II.

et zensianbns, o Mgl Rt | 1 5 ABRBE i

For example, one large oil company with an excellent medical
department and an adequate followup among some 26,000 workers has
reported 516 new cases within the five-year period of 1951-1955 - an average
of 103.2 cases per year. In contrast, only 1367 cases were reported during
a six-year period (1950-1955) from seventeen companies from an employee

population of at least 100, 000. At best, therefore, one will believe that less

*In this tabulation, the 1964 individuals with single neoplasms are distributed
according to year of onset and reporting company. Those with multiple
tumors are excluded because in some of these individuals the onsets were
both before and after the starting date of the current registry.

= i e b i ¢ s
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than half of the cases were reported. Itis also noteworthy, although not
important to these analyses, that it proved impossible to determine the

exact year of onset - as contrasted to the year of report - of more than a

third of the cases.

Sex. In Appendix II, Table 2, the 2655 cases with both single
and multiple neoplasms recorded in the historical and cui'rent registries
are classified according to sex and race. Cancer among fermale employees
accounted for only 99 or approximately 5 percent of the total reported. This
disproportion obviously reflects the fact that males predominate among the
employees of this industry. However, without exact knowledge of the pro-

portion of females, one cannot draw any conclusion from these data.

The female cases both in the historical group and current registry
(onset before and after January 1, 1950) are.redistributed in Appendix II,
Table 3, according to primary site. There were only 19 in the former and

71 in the latter category. Since the samples are so very small, further

comparisons are not feasible. However, as one might expect, the distribu-
tion of primary sites of the tumors as reported in both classes do not differ

greatly from that obtained by the Public Health Service in their 1947 survey.

Race. This is another important variable in carcinogenesis, but
unfortunately the records from the petroleum industry as assembled do not
permit ready evaluation of its force. Only 31 of the cases were listed as
having occurred among negroes, but no information was available for 146.

This inability to separate out racial groups stems from the terms of the
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Fair Employment Practice Acts which prevent recording of this kind of in- i
formation on official or company forms. Itis particularly unfortunate that
while the selection for disease has always a genetic component, the force

of social and economic changes now hamper and probably in the future will

prevent general investigations of this variable in industrial populations.

Clinical History. This portion of the record was usually filled

in very well. Seldom was there need to seek additional information, but
some editing and professional interpretation were required for approximately
25 percent of the reports. The questions usually raised concerned the
primary site, histogenic type, stage of the disease, and the extent and
number of metastases. It became apparent early that the date of diagnosis
and the date and kind of treatment could not be readily confirmed or taiau-
lated. When available, this kind of information was coded and transferred

to the IBM cards, but acceptable answers were lacking in more than 50 per-

cent of the forms.

Primary Sites. The primary sites were separated according to

the classifications originally devised by Dr. Harold Dorn of the National
Institutes of Health for the Maryland State Cancer Program. This code
also indicates the stage of the disease, as well as the number and location
of metastatic sites. It was difficult at times to classify clearly some of the
cancers, particularly those of the skin and mucosal surfaces of the lip.
Otherwise, the categories proved reasonably sound and adequate, and the

cases were easily grouped.
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Appendix II, Table 3, rearranges the cases, both historical and
current, male and female, according to the primary site of the tumor as
reported. A similar distribution (at all ages) of the cancer cases reported !
from the ten cities included in the study of the National Cancer Institute,
is also provided for comparison. The major differences will be noted in
the number of tumors of the digestive system and peritoneum among males
with onset prior to 1950, and neoplasms of the skin and soft tissue with onset i
after that date. These variations have been noted in earlier reports. The
relative proportions of cases with other primary sites, on the other hand,

correspond reasonably well with the U.S. experience.

s~

Type of Tumor. The histogenic types of the tumors reported were

classified following the code devised and recommended by the American
Cancer Society. This numerical system also permits separation as to the
degree of malignancy. It proved very satisfactory for the purposes of the
study, and all of the acceptable records were finally coded without undue

difficulty.

The tumors reported were largely malignant. Among the cases
reported as having their onset prior to 1950, 53 of 668 (7.9 percent) were
benign, and of those occurring subsequently, 103 of 1367 (7.5 percent).
All subsequent tabulations are limited solely to the distribution of the
malignant neoplasms both as to site and kind. The number of benign
lesions is far too small to justify a similar study. Eight individuals were
reported with multiple neoplasms. Twenty-seven had multiple sites of the

same type of tumor.
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Occupational History. With the gquestions in this part of the

l

’ report form, an attempt was made to secure an orderly chronological list-

' ing of the patient's various occupations as well as his specific work assign-
' ments in the petroleum industry. This information was sought with the goal
oi assembling sufficient data to permit the classification, of the affected
persons, at the onset of the turnor, according to employment status and
work assignments in the petroleum industry, and also as to othér contacts
with possible irritants, and similar variables. It was recognized that only
very gross separations would be possible, and that the severity and duration
of exposure could only be approximated. However, it seemed desirable

to divide into a few broad categ‘gi‘ies the hazard patterns of the reportec

cases for correlation with the type and primary site of their tumors.

o The answers received proved most troublesome, both in coding
and in the preparation of work tables. As can be seen in the accompanying
summary (Table 1), a fairly sizeable proportion (35 percent) of the cases
could not be categorized even with the use of very broad occupational group-

ings. This was true of those having their onset either before or after 1950.

Geographic Location. As the reports were received and processed,

they were classified according to the geographic location of the refinery or
plant where the employee was working at the time of onset of the tumor. This

was done in order to ascertain if climatic factors influenced in any way the

relative frequencies either as to primary site or type of cancer among

petroleum workers. These data would also permit adjustment of the observed

differences that might be related in some way to residence. It has been
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MALES WITH MALIGNANT NEOPLASMS

TABLE 1
)

PETROLEUM BEFORE 1950 AFTER 1950
OCCUPATION

NO. % NO. %
KNOWN 367 62.7 744 64.2
UNKNOWN 218 37.3 415 35.8
TOTAL 585 100.0 1159 100.0

cl
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shown in many other studies that skin cancers are far more frequent in the

South.

In the table on the following page (Table 2), the geographical
distribution of the reported cases has been summarized. They have been
grouped into four large areas, North, Souti’x, Central, and West. Of the
1867 cases reported, 1448 could be so located. It will be noted that more
cases having their onset prior to 1950 came from the South, whereas the
West increased its proportion subsequent to that date. Cases among
marine workers, pipe line crews, and production workers, and those arising
outside of the U.S., accounted for 326 of the reports. Fifty-six had too
little information to permit classification. As a whole, however, the
records were sufficiently complete to permit distribution of the reported
cases into these broad geographic categ;:ries for comparison with the U.S.

experience.

Other Irritants. The record form included questions dealing with

exposure to irritants other than petroleum, either in or out of the oil
industry. These were phrased and arranged so as to give some informa-
tion both as to degree, kind, and duration of contact. Unfortunately,

most of these items proved too difficult to answer, and while the responses
as given were coded and transferred to the IBM cards, no tabulations were
prepared for this report. Without accurate knowledge of the work history
and, in many cases, without access to the patient, the participating medical
directors could not collect these data. It became evident early that only

general statements could be made, particularly since most of these hazardous

contacts do not occur in the plant environment.
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PERCENTILE DISTRIBUTION OF CANCER
REPORTED ACCORDING TO GEOGRAPHIC LOCATION

TABLE 2

YEAR OF NORTH SOUTH CENTRAL WEST TOTAL
ONSET -

NO. % NO. % NO. % NO. % NO. %

e
BEFORE

172 33.1 241 46.4 18 3.5 89 17 .1 520 100.0
1950

AFTER

338 36.4 223 24.0 38 4.1 329 35.4 928 100.0
1950

96990 IdV

B B R I s




- 21 -

Primary Site. In Appendix II, Table 3, the reported cases with

malignant neoplasms are distributed according to sex, date of onset, and
primary site of the tumor. The U.S. experience, as collected by the Public

Health Service, is included for comparison.

It will be noted that the proportion of tumors of the digestive
system and peritoneumn, having their onset among males prior to 1950,
was much larger than that found in the U.5. as a whole and among the
current cases reported after 1950. In the latter group, in turn, the relative
number of cancers of the skin and soft tissues was greater. The distribu-
tion of other tumors djiffe red_,only slightly from the U.S. values. No valid
comparisons are possible because of the small number of cases reported,
but it may be said that in general the U.S. pattern for sites of tumors was

paralleled.

In Appendix II, Table 4, the malignant neoplasms having their
onset prior to 1950 are redistributed both as to primary site and occupational
assignment The excess of neoplasms of the digestive system and peritoneum
carries on through most of the job classifications, even including the unknown
group. Thus it seemns unlikely that this difference is related to any special
occupational factor in the petroleum industry. This point of view is further
supported by the finding that there is no concentration of such sites in associ-

ation with any particular occupation among the cases reported after 1950.

Nearly all of the assembled cases, both historical and current,

are derived from a male working population between 20-69 years of age.

API 06657




| - 32
-

with the thought that this biased age grouping might explain, in part, some

of the differences in relative numbers of turnors‘of the digestive tract,
+he data concerned with U.S. experience were redistributed into the three
pertinent broad groups. The results are given in text Table 3. It will be
noted that there is much greater correspondence in the relative frequencies.
To reinforce further this assumption, the figures of one company that has
followed its tumor cases very carefully within recent years were also

' obtained. (These cases are not included in the API sample.) The pattern
of primary sites again was found to be quite similar to the values for the

older age groups in the U. 5. (See text Table 3.)

K L

The excessive proportion of tumors of the skin and soft tissues

in the cases having their onset after 1950 also required some explanation. i
= It will be noted again in Appendix II, Table 4, that there was no obvious
association with any given occupational classification. An accounting of the I
age groupings {(text Table 3) failed to explain the difference. Furthermore,
che experience of Company X paralleled closely the distribution of the
current cases reported by the petroleum industry as a whole. Accordingly,
consideration was given to the possible effect of climate and solar exposure.

Almost 25 percent of the API cases, as indicated in text Ta.'tfle 2, was
reported from oil installations in southern states. In the tabulation of the
U.S. experience, only four large southern cities were included. Of these,
the climatic conditions in New Orleans and Dallas are similar to those to
which the petroleum workers were exposed. These sub-tabulations are

given in Appendix 1I, Tables 9 through 12 inclusive.
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TABLE 3

U.S. MALES® APt MALE EMPLOTEES
| PREVALENT (N 1947 Wi iTE ' ’
PRIMAR " MALE
EMP.
S11E ALL ) “FFORE AFTER
AGES 20-69 20-39 40)-69 X CO.r¥ 1950 1950
BUCCAL. CAVIETY 6.9 7.3 6.3 7 3 3.3 3.3 4.1
DIGESTIVE 28.7 31.2 15.0 32 7° 30.1 35 .0 26.2
SSTEM . . ) . N )
RESPLRA'IORY ] ) r
SYSTEM 12.6 14 1 6.0 14.8- 15 2 11.5 15 .7
BREAST .2 .3 L2 2 3 0 .2
i
- { .
GENI'YAL. ORGANS 10 .4 8.2 8.6 8.1 7.0 8.6 7.9 ¢
URINARx S/?STEM 6.9 72 41.2 7.5 5.1 6 5 5.6
SKIN AND o - o 2y 5 :
SOFT TISSVES 19.3 16.6 21.7 16 © 29 .2 15 7 28.5
BONES .8 7 2.1 .5 .6 2.1 .8
BRAIN 2.7 2.1 8.1 1.8 2.1 1.7 1.8
>
& L-MPH ., AND 6.7 7.6 20.7 6.0 4.0 6.5 5.0
o HEMA . S ¢STEMS : : : . : ’ ‘
[
[
g OTHER S1U1ES 1.8 4.6 7.8 4.3 3.1 6.2 4.2

strom Morbidily from Cascer in the United States,” Public Healti Monograph, No. 29, PSS of DHEW (1947).
stpersonal Communication (Cases reported between 1950 - 1Y56) .




In Appendix II, Table 9, the U.S. experience for males aged

25-64 for the '"Ten City' study has been compared with the API group of

cases. It is obvious that there is a large difference between the southern

and northern cities.

In Appendix II, Table 10, the API tum'or cases are divided geo-
graphically, and the excess of tumors oi the skin in the South, in both the
"Historical'' and '"Current'' categories, becomes even more apparent. In
this tabulation it will be noted that the U.S. experience with skin tumors,
when examined according to broad age grouping as well as geographical

‘location, is essentially the same in all respects as that recorded in the

petroleum industry.

A more detailed breakdown of these observations is given in
Appendix II, Table 11. In this tabulation, the broad groups of tumors of
the skin and the digestive and respiratory systems are separated accord-

ing to the principal sites included within these categories and are arranged

according to the geographical location of the case. The number of tumors
that fell into each classification was not large and the differences found p
were not tested statistically. Itis noteworthy, however, that once again v
the pattern of principal sites follows essentially the U.S. experience as

adjusted for geographical distribution.

In Appendix II, Table 12, these same broad groups of tumors
have been rearranged according to the major occupational classes and the

date of onset of the tumor. Itis interesting to observe that the failure
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1o provide sufficient information to permit occupational grouping was not

limited to any particular primary site but was seemingly entirely random.

)

There are some differences in the distribution of the historical and current

cases. The tumors of the digestive system, especially those having their

! onset prior to 1950, stand out again. This phezomenon is smoothed out in

the current group of cases.

Without valid data as to the size of the populations concerned,

incidence rates cannot be calculated from the numbers of cases. Comparisons,
therefore, can only be considered as speculative. Nevertheless, itis interest-
ing to observe that approxim__a,tely the same number of tumors of the respiratory
system were reported among refinery workmen and executives. The very
slightly higher proportion of skin tumors in the production and refinery

o workers might, perhaps, be considered indicative of greater occupational

risk. All that can be said of these findings is that they are not remarkable

or contrary to what might be expected.

Histological Type. Appendix II, Tables 6 and 8, are tabulations

of the histological types of the malignant tumors reported according to sex,
date of onset, and occupation. The proportion of non-glandular epithelial
tumors is somewhat larger in the AP]I group as compared to the U.S.
values. This holds generally in all of the broad occupational classes and

with respect to the cases reported before and after 1950.

; In text Table 4 these data have been summarized and compared to

U.S. experience adjusted for age. The observed differences are increased
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PERCENTILE DISTRIBUTION OF CANCER
REPORTED ACCORDING TO HISTOLOGICAL TYPE

TABLE 4
U.S. MALES* AP1 MALE EMPLOYEES
TYPE OF
W 47
NEOPLASM ALL CASES NEW CASES 19 BEFORE AFTER
AND AGES 1950 1950
20-64 20-34 35-64
‘h* ‘T— —
GLANDULAR .
: ) 22, L ) .
EDITHELIUM 22.4 34.2 2.1 35.3 11.3 14.2
NON-GLANDULAR -
EPITHELLUM 60.1 51.7 43.0 y 52.5 66.5 69.9
\5 LEUKEMIA 2.9 2.5 4.8 2.2 2.2 1.2
LYMPHOMA 3.8 3.6 8.6 3.1 4.8 4.1
NERVOUS TISSUES 2.0 1.3 3.7 1.1 .7 1.5
VASCULAR TISSUES .2 .2 .6 .1 .0 1
MUSCLE .2 .4 .9 .4 .2 .2
B NON-EPITHELIAL 2.0 2.1 5.1 1.8 3.2 2.0
] TISSUES
[
EMBRY . -MIXED
o 2.1 ) 1.0 i.8
o TISSUES .5 8 3 6
[0)}
[0)}
[\S)
NOT CLASSIFIED 4.8 2.6 8.4 2.0 10.1 5.2

sFrom "Morbidity from Cancer in the United States,’ Public Healta Monograph, No. 29, PHS of DHEW (1947).
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by this comparison. If they are valid, the explanation again lies in the
biased geographic grouping of the API cases. As indicated in the discussion
of the primary sites, the apparently excessive proportion of tumors of the
skin could be accounted for by considering the geographic location. Although
a similar tabulation was not made for histological types, it may be assumed

reasonably that these differences would again disappear.
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Discussion

ey

From several points of view, this attempt to estimate by epidemio-
Jogical techniques the hazard of occupa:tional canﬁer from exposure to
petroleum and its fractions cannot be considered an entirely successiul
venture. Only two relatively simple approaches were implemented, and

neither was expected to do more than to indicate the presence of a possible

e R e § e R R b5 i AR L

hazard. Even though the limited objectives were selected, the number of
old and current cases assembled proved far too small to permit detailed or

elaborate analyses.

Accordingly; onlyvi few pertinent variables were examined,
although as many more were of equal interest and concern. On the other
hand, the similarities demonstrated in the patterns of distribution between
the U S. and the APl cases were noteworthy. The apparent differences
could generally be explained either because of the age group involved or
because of the geographic location of the cases. It is unfortunate that the

size of the sample so laboriously collected did not warrant employment of

standard significance tests.

The epidemiological work, however, was productive oi cextain
indirect benefits. The interest stimulated by this investigation of cancer
among employees of the oil companies carried over into other areas. It
pointed up the need for more and better medical supervision, coupled with
adequate records of the medical and occupational history of each employee.
As a matter of fact, in order to improve their reports, several companies

took steps during the study period to insure that such services and information
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would be provided. Impetus was given also to the movement for tke

creation and support of centralized medical departments. i

It was recognized almost at once that the reporting mechanisms

devised for the tumor studies dealt only with one occupational problem,

while there were many other important hygienic matters facing the medical

departments. As a consequence. impetus was given to the growing demand

5 2 g4 i tbies

for a practical and systematic means of gathering and recording in a

dRA

centralized agency the accessible data on morbidity and mortality. The
benefits to be derived. within a single industrial organization, among the
organized units of an industiy as a whole, and within a still larger segment
of our industrial population: are incalculable. No such data are available
now, nor, with few exceptions, will they be in the future, despite the
urgent need.; unless numerous problems of this type, coming to a social

or economic head. make a stern necessity of what is now an opportunity.

The inability to categorize occupational assignments also
demonstrated the desirability of clarifying in one way or another "job titles."
As indicated in the body of the report, marked differences were found in
the terminology emploved, as between installations of the same organiza-
tions as well as among the various companies. Since the definition of
occupational hazard will depend in large part upon an orderly. painstaking

recording of work assignments, the need for uniformity and specificity is

obvious.

B d ke b Bt e -

(PR

Adjustment for other hazards or stresses in the home, community,

or prior (as well as coincidental) occupations remains a vexing and possibly
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insoluble problem. It does not seem likely that any adequate mechanism

for recording and appraising such influences will be devised readily or soon.
It must be recognized that industry cannot demand or otherwise insure
reporting of such hazards by all employees despite their potentially
important role in the causation or aggravation of disease. The same is
equally true of other physical and climatic factors, such as solar radiation,

which in relation to the problem under investigation in this instance is of

unguestioned importance.

The most important product of this study, especially for the
investigators and for t?le medical and technical personnel of the petroleum
companies that have been intimately concerned with it, has been the sharpen-
ing of their appreciation of the many and varied problems of occupational
health which are amenable to attack by appropriate epidemioclogical methods
when coupled with adequate techniques for medical and environmental
appraisals. [t became apparent at once that the successful conduct of
these studies depends directly upon the industrial physician and his place
in the activities of his company. Such a physician must recognize that the
provision of the primary data of such investigations is an essential part of
his task. Routine procedures and records must be designed to permit
easy access to pertinent information for methodical compilation. ‘In so doing,
an active, resourceful industrial physician, with the wholehearted cooperation
of his management, can participate in fruitful studies far beyond the capa-
bilities of any outside agency. Finally, investigative and advisory organiza-
tions can help, but in no way supplant, the industrial medical department

in the appraisal of their special health hazards.
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" APPENDIX I

Selection of Study Methods
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In opening a discussion of the reasons for the selection of methods
gtilized in this study of cancer among employees of the petroleum industry,
it seems appropriate to point out that the investigation dealt essentially
with a pure problem in ''chronic disease' epidemiology. This usage of
the term ''chronic disease'' excludes such problems as:
a. Residual conditions that may follow acute infectious
diseases or accidental injuries;
b. Infectious diseases that may have a prolonged period
of clinical reaction or frequent relapses; and
c. Congenital lesions that may result from prenatal

« C—

factors or intrauterine infections.

The principal objective is to determine the relationship
between the occurrence of chronic or degenerative diseases and
repeated but, apparently, as they occur individually, insignificant
noxious insults. Among the major obstacles to be overcome are the
tremendous and possibly insoluble problems - first, of adjusting or
taking into account other '"competing causes, ' and second, the importance
of the single, versus the cumulative, effect of both ''reactive'’ and ''sub-
reactive’ stimuli. As for the former, consideration must be given to
the roles of other extrinsic as well as intrinsic variables. These may
be few or many, mild or severe, rare or frequent, depending upon the
individual, his occupation, his habits, and his environment. In the latter
instance, the repetition of minor infections, exposure to a variety of toxic
materials, and other insults over a lifetime may either promote suscepti-

bility or even finally produce the host reaction.
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‘contributing factors Since they will vary in degree, kind, and relative

L]
-2
To illustirate these points better. a crude theoretical diagram of
. L . 1
the potential chain of causes of one type or another that must be summated 4
d
in such analyses, is given on the next page. This demonstrates in a some-
what exaggerated way the problem of relating in some fashion all the possible :
1
4

importance at each point, adds only to the complexity of the problems of

chronic disease epidemioclogy facing the investigator.

Accordingly, the choice of proper indices and the devising of
means to secure the data required to describe and evaluate a particular
occupational hazard is neither simple nor quickly accomplished. However,
because epidemiological te;:hniques have proved so successful in the
elucidation of factors involved in the dynamics of infectious diseases and
in the measurement of the effectiveness of control procedures, this
approach is suggested more and more for use in the description and

identification of causal factors of noninfectious processes.

These attempts can be successiul only to the extent to which
the degree and kind of exposure required to produce the reaction of the
host can be defined accurately and distinguished {rom all the other possible
factors. This becomes then the major problem in the design of an investi-
gation. Some of the deficiencies and gaps commonly found in the medical
facilities and in the knowledge of the hazards associated with the work of
groups of employees include the following:

1. A lack of, and frequently an inability to provide, periodic,
uniform comprehensive medical examinations and/or

API 06670




POSSIBLE RELATIONSHIPS OF COMPETING CAUSAL AGENTS

DIAGRAM 1

CAUSAL AGENTS

YEARS OF LIFE

GROUP VARIETY

INFECTIOUS

®Z -1

TOXIC

PHYBICAL

et | [l [ T T € JT’“"““’““

TL990 IdVW




I-5

supervision for all of the widely scattered employees of
any given company, despite its maintenance of a full-time
centralized medical department. Many companies rely
entirely on local physicians answerable solely to the local
supervisors.

2. A great dearth of accurate and satisfactory medical records,
particularly of the type and detail that might be expected to
furnish information as to the incidence and prevalence of
cancer or any chronic disease, either past or present. This
is especially true where a modern medical service has been
formed only recently. In many instances, even companies
with good all-inclusive medical programs do not maintain
record systems by which the diseases that occur among
their employees can be enumerated readily.

3. The complete impracticability of describing and categorizing
the precise occupational hazards of the employees. This will
always be a barrier to the estimation of proper incidence
rates acgording.to occupational exposure not only for cancer
but any other chronic disease. This obstacle is due generally
to the lack of a practical mechanism for recording the
occupational assignments of all employees. Such data are
usually obtainable from the reported cases, but there is no
way to determine the number of individuals with a similar

o history in any given plant, large industrial company, or the

industry as a whole. This situation becomes even more

confused by the employment and seniority policies. Further-
more, the technological advances constantly made prove to
be equally important variables since they change markedly
the nature and the degree of hazard within very short time
periods.

Similar questions of equal or greater difficulty can be anticipated
in the effort to assemble cases for the numerators of the desired incidence
and prevalence rates. This proved particularly true in this special study g
of industrial carcinogenesis. Among those uncovered during the investi-

gation were:

1. The inability to secure the records of all cancer cases,
particularly those with skin neoplasms and/or precancerous
lesions. This stems from the customary methods employed !
by physicians in the treatment of such lesions. A large X
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of persons who leave rthe employ of a given industry.

majority of these rumors will be diagnosed and removed

as a simple office procedure. There will be no request for
a pathological study and the individual employee will not
think of reporring the incidents.

The availability of only a variable proportion of the cases of
cancer among employees that have left employment ot
retired Some information can be had if the company main-
tains or supports a retirement program. However, all too
frequently, these records are held by the insurance carrier
and are not readily accessible or available. Also, the infor-
mation gererally recorded, such as a death certificate, is
not verified. Moreover usually no feasible mechanism

can be urilized or developed for tracing any large numbes

The impossibility of adjusting or accounting in any reason-
able fashion for ''competing causes' and '"cumulative effects.’
In addition fo the occupational contacts, the employees have
prior and.even ceincidental work, community, and home
risks. Local climatic conditions, such as sunlight, may
play a large part Many of the employees have other
occupations or hobbies. They have significant contacts

with other known carcinogens. All these possible variables
must be taken into account. especially in relation to environ-
mental or occupational cancer with its long incubation period
and a great number of possible etiological agents acting
individually, conjointly, and possibly synergistically.

The lack of reliable and acceptable evidence as to the
relative importance of

a. the period and kind of exposure required to induce a
cancer The 'atter variabie will probably be given much .
more consideration in the future than in the past as T
knowledge and understanding of the biological activity
of carcinogens and particularly the role of accelerators
Brows;

b. the difference in reactivitv and responses of the individual
worker at various ages and situations:

¢ the possible differences in the genetic susceptibility of
certain worker groups, especially as related to skin
pigmentation: and

d. the possible variation in susceptibility that may arise ;
from the nutritional status. i
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These difficulties in the selection and collection of data for the

calculation of proper incidence and prevalence rates generally force the
investigators of chronic disease, particularly in industrial situationse, to
rely instead upon ''Relative Frequencies, ' that is the comparison of the
proportions of certain types, kinds, or sites of lesions in the various
groups. The decision is usually reached reluctantly, since this latter
statistic can only indicate and not evaluate the importance of any given
hazard. Furthermore, proper controls are not easily found. Ordinarily,
the experience of the general or some other industrial population in the
same area must be used. Furthermore, the validity of any conclusions

that are drawn depend definitely upon the size of the sample and this must

be accordingly quite large.

Epidemiologists concerned with the description of factors govern-
ing the spread of acute infectious diseases can easily calculate incidence

rates since the time and period of exposure in most instances may be dis-

regarded and there is usually no need to take into account other variables.
Likewise, while differences in susceptibility are also recognized as a factor,
it can be assumed to have an '"all or none' role. These lirnitations also
govern, to a large extent, the population groups and the period to be

studied. For chronic disease problems, three approaches usually are con-
sidered, namely, ''retrospective,'' '"prospective,' and ''closed population

or cohort' studies. All three can be carried out by following only a sample

of the total group involved.
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In a ''retrospective'' survey, the investigator customarily

initiates the observations with individuals or groups who are ill or have
died and works backward in time to determine if their habits, living places,
or other environmental conditions could have had any causal relationship
This method has great advantage in that, providing the patients or groups
involved can be easily defined, a search is not required for individuals
reacting clinically to the exposure or responding in a way that an objective
laboratory test can identify them. Further, since the study extends back
in time, the results are more quickly obtained, particularly if a long
incubation or latent period is involved. The great disadvantage is that
any conclusions that n:xay be ;grawn depend essentially upon the comparison
of the cases under study with the experience of a selected control. Thus,
much time must be spent in determining and providing a satisfactory un-
biased control group to be studied in a similar fashion. The proper choice

of this group all too frequently proves to be a major stumbling block.

In a "prospective' or forward epidemiological survey, selected
individuals or a group with common exposures with full prior definition
and knowledge of their characteristics and composition are followed for
predetermined periods of time accompanied by controlled observations of

the particular variables under study. The advantage of this method is that

the frequency or incidence as well as the prevalence of reactions, clinical

or subclinical, can be readily described in the experimental group. If a
sufficient number of workers or subjects can be followed, further and more

minute subdivisions and studies according to age, sex, race, and similar
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variables are possible. The major obstacle generally is the length of time
that may be required to obtain the desired answers. If a long latent or
incubation period is involved, observations must be planned for ten or
twenty years. Such experiments are not only costly, but the initial size

of the sample chosen is determined not only by the expected differences,
but must be large enough to allow for the unavoidable losses due to migra- : !
tion or deaths from other causes. Socio-economic variables may also
change greatly during the observation period, and in dealing with industrial
problems there is always the ever-present danger of great changes in the

exposure due to technological advances.

L~

The '"cohort'' type of study demands an entirely different approach.

In it, a group is arbitrarily selected by definition and the total experience
o is recorded, not only for those individuals who react, become ill, or die,

but also all others as well. Knowing when the period of observation begins,

the number and time of occurrence of the reaction, valid morbidity and '

mortality rates can be calculated and compared with those observed in the !

community. This approach requires access to records that furnish sufficient
information to enter and remove individuals from the time period of the

study in a reasonably accurate manner in order to calculate ''person years.'

f amemn —

This is not unreasonable for most industrial situations. Recognition of
cases is more of a problem unless the reaction is readily recognizable.
However, ''exposure'' can be described far better since it can be sharply

defined in the planning and implementation of the investigation.
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In considering definitions for use in industrial epidemiological

studies, it has been found that ''work contacts'' as described by an occupa-
tional history are influenced greatly by the customary company-union
relationships, in that the job assignments and length of such employment

depend primarily upon the seniority attained and the frequency with which '

vacancies occur. In other words, the individual progresses gradually up

the ladder, beginning usuélly as a laborer and mounting step by step to the

better positions. There usually is no order in this advancement and, H
furthermore, no marked specialization as one might expect in highly tech-

nical operations. !

It was quickly discovered as various industrial situations were
studied also that job titles differed greatly from company to company and
indicated little if any relationship to the degree and kind of hazard. Men
charged with the actual operation of the equipment, for example in the

petroleum industry, may have very little or no contact with either petroleum

o e s s k.

or the various refined products, but the samplers and maintenance personnel
may have frequent and heavy exposures. At the same time, maintenance

and labor classifications may work in all parts of the refinery or, equally {
common, be assigned for a significant period of time to a single area. In -’
reviewing the effect of technical changes in the refining processes on the

exposure factor, one is immediately impressed by the fact that this is an

extraordinarily fluid and dynamic industry. New processes evolve constantly,

and this has been particularly true in recent years as companies moved

rapidly from ''batch' type of operations to essentially ''assembly line'
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procedures. With this evolution, the degree and kind of contact change
markedly. Maintenance problems are reduced, and even the presently
widely-spaced ''turn arounds'' are being subcontracted by many companies. *
Consequently, even if accurate and reliable occupational records were
obtainable, the local situations are constantly changing and improving so
that the exposures of today are much less than those ten years past, and
it can be predicted confidently that they are probably much greater than

those of ten years hence.

These problems and other likely difficulties to be encountered
should long-range epédemiolggical studies be attempted in the petroleum
industry, were discussed b;-oadly and thoroughly. At the November 1949
meeting the ob,ectives were finally described by the Medical Advisory
Committee of the A.P.I. and their technical advisors. There was general
agreement then that the only way to achieve a uniform understanding of the
problems and to insure satisfactory working relationships would be through

individual interviews and discussions with the interested medical directors,

their scientific advisors, representatives of management, and the responsible
investigator. Only by complete cooperation in an over-all joint effort

could one be sure of successfully mobilizing their experience in and
knowledge of the industry and its medical problems in the organization and i

implementing logical and feasible studies.

*]t must be admitted that, although this development may diminish the exposure
hazard for the refinery worker, it may be concentrating and augmenting the
danger to the employees of companies specializing in this service-type
operation.
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During the remainder of 1949 and the next two years, field trips
were arranged so that all of the participating medical directors had an
opportunity to contribute not only to t};e basic planning but also to assist
in the development of satisfactory reporting mechanisms. It was found
desirable to spend much time on the clarification of the legal aspects of
the proposed studies to be conducted by The Kettering Laboratory as the
companies would be releasing their abstracted but private records to an

outside agency. At the same time, similar projects of private and govern-

mental agencies were reviewed such as the National Cancer Institute of

the Public Health Service; State and local Cancer Control Units; Medical
Centers; and other Research Institutions concerned with various aspects of
the cancer problem. Such contacts were directed primarily at determining .
their interest and participation, past, present, or future, in research on
occupational carcinogenesis; to establish working relationships with
investigators concerned with this possible health hazard,; and to insure i
that their observations were utilized to the fullest extent in the planning of

the A.P.I. project.

From this welter of discussions, meetings, and interviews, some

seven approaches were crystallized out for study and evaluation by the par-

ticipating companies. All had certain advantages and disadvantages, but
none could be expected to furnish final and definitive answers to the questions
posed by the petroleum industry. These are described briefly in the para-

graphs that follow:
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1. Historical Review

This required all of the cooperating companies to forward

to a central agency (in this instance, the University of

Cincinnati) the clinical and employment histories of all the

known proved or suspected cases of neoplastic disease that

had occurred among their employees in the past. It was con-

ceded that, due to the great differences in the availability and
accessibility of such records in the various Medical Depart-

ments, the number of cases reported and the period covered

could not be the same for all companies. '

It was acknowledged also that these reports would not be
sufficiently uniform, since they would be sent in from so many
sources and arise from an unknown population base, both as
to time and exposure, to permit even crude estimations of
past hazards. The principal returns expected from the com-
pletion and assembling of detailed clinical and occupational
forms for cases in the files of the companies would be primarily:
a. the indication of the kind and amount of information that
was readily available for inclusion in study, and an indi-
cation of additional items that might be required in the
future recording of such cases;

e b. the training of the staffs of the respective Medical Depart-
ments in the mechanics of handling and filing uniform
reports and participating in this unique industry-wide
recording system. It was hoped that this preliminary
''seasoning'' exercise would insure better records for

the proposed '"Current Registry;"

c. the testing of a standardized form as to content and format,
with particular attention directed at the development of
methods that would permit a reasonably accurate descrip-
tion of the occupational history, and a rough estimation
of the degree and kind of work contact not only to petroleum
and its products, but other possible ''competing'' irritants;
and

d. that although it could be predicted confidently that the
deficit in skin cancer reports would not permit any evalu-
ation of the risk in work exposures under refinery conditions,
the relative frequencies of cancer of other types and sites
might point to other problems or, in turn, demonstrate
that future efforts should be focused alone on skin contact.

vowe
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2. Current Registry

This second approach envisioned the expansion of the central
registration of the historical cases (at the University of
Cincinnati) to include reports and occupational histories of
cancer patients as they are discovered by and/or reported
by physicians to the Medical Departments or any similar
responsible and designated office of the participating
companies. The pretested standardized and corrected
record form would be used, and it was believed that the
information obtained in this manner would be much more
reliable since the gquestions would be answered immediately
upon notification of the occurrence of a case.

The absolute risk of an individual or a particular population
group for a given disease is best measured always by a
morbidity or attack rate. The assembling of current cases
still would not permit the calculation of such incidence or
even crude prevalence rates. Even if all of the companies
reported all of their cases and if satisfactory mean popula-
tions by broad occupational grouping could be sketchily
estimated, the values thus obtained could not be considered
accurate descriptions of the actual exposure risk. As indi-
cated earlier, this situation arises from the inability to
describe the ''worker exposure'' in any workable terms for
these refinery populations.

However, particularly for chronic and degenerative diseases
such as cancer, the ''relative frequency'' of different types
and sites for the lesions in individuals with some common
characteristic such as age, sex, race, nutritional status,

or occupational history can be expected to give some indica-
tion of the presence or absence of some unusual cuasal factor,
even though such statistics are known not to be near as
sensitive as incidence rates. t

It was believed, therefore, that if satisfactory channels for i
sending and receiving the reports could be arranged with the

individual companies through their medical departinents, then

the comparisons of the relative frequencies of types and sites

of cancer occurring in the workers' refineries with similar

values for the general population and/or other industrial

groups in the same geographical area might indicate unusual

hazards. The inherent dangers and difficulties in this approach

were fully appreciated, but the proposal merited very serious
consideration.
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The crux of the problem would be the number of cases that
could be assembled and the completeness of the coverage of
the industry. To secure a reasonable and worthwhile

sample meant that a majority of the participating companies
had to report all of their known cases for a significant period
of time. At least 10,000 records had to be assembled if the
analyses were to be valid, and it was estimated that this
would require at least ten years at the rate cases were being
seen in a reasonably large segment of the industry.

The only practical solution to the problem of securing adequate
reporting would seem to be a slow, persistent, patient approach,
gathering what can be assembled from time to time and gain-
ing the trust and cooperation of the groups involved. This is
acceptable when long range support is assured and the immedi-
ate attainment of a definite and final objective is not essential.

It must be reemphasized that the validity of epidemiological
observations depends entirely upon the accuracy and complete-
ness of the available medical supervision and records. It
follows, then that there can be no sound appraisals of occupa-
tional hazards until facilities and methods are made available

in industry not only for the detection of clinical reactions but

for the recording of them in an orderly manner. Occupational
assignments and hazardous contacts must be similarly noted

for possible future correlations. Even in enlightened interested
medical departments, entirely satisfactory mechanisms and
procedures have not yet been devised or perfected. Unfortunately
for medical science, the acceptance of this need is likely to be
slow for some time to come. However, some acceleration may
be expected from the impact of health insurance programs and
the widening recognition of the importance of industrial ex- .
posures for certain chronic diseases.

As a supplementary activity of the central registry, it seemed
wise for several reasons to plan the provision of a pathological
service. First, because the availability of and easy access

to this assistance would insure uniformity in the tissue
diagnosis. Second, because of the definite need to stimulate
the interest and cooperation not only of the various Medical
Departments, but also the local part-time plant and private
physicians. Finally, because this action would emphasize the
desirability of microscopic examination of all suspicious
lesions no matter when or where they occur, as well as serve
to standardize the nomenclature used to report their cccurrence.

i

Health Benefit and Insurance Records

e S L BB DAL

Most of the participating petroleum companies had health
benefit and retirement insurance programs of one kind or
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another. One maintained a complete medical care program

not only for the employee but also his family as well, supported
by joint contributions. All of the medical claims of employees
of this company, regardiess of kind or degree, were recorded.
Like arrangements can be found in other industries operating
in the same geographical area and drawing from the common
labor pool. Furthermore, a wide variety of industries and
different work exposures will carry their insurance coverage
with a single company.

Utilization of these records seemed to offer a real opportunity
for comparisons of the effect and force of ''competing causes."
These would include such factors as usual or unusual geo-
graphical and cormmunity risks, outside plant exposures, and
personal habits. However. before an experimental design

for this approach could be drawn, ready access had to be
assured not only to the health benefit and insurance records

of the participating companies but also those of at least one

or two other major industries or plants operating in the same
geographical area. It was thought that this might be arranged
either directly by using the records in the company files or
indirectly with their permission, obtaining the required infor-
mation from the insurance files. The success of this approach
would depend essentially upon company policies, the types of
medical programs, management interest, and employee-employer :
relationships.‘ If it proved workable in the petroleum industry, '
it would result in an exceptional "‘cohort' type of study with

unusual controls. An investigation of such records could be

far more extensive and cover more occupational assignments

than the ''prospective'' type of field studies under consideration.

Several major obstacles immediately arose. The first was
the need to assemble far more informartion than customarily
required for an ordinary insurance claim. Most insurance
carriers do not verify the cause of death since this introduces
a serious error and further search for death certificates
would be necessary. A second bias, and one always inherent
in this problem, arises because skin carcinomas, due to early
detection and minor local treatment, will not result in lost
time or a medical claim, and so would be undercounted. The
third point worthy of emphasis is that in all likelihood only
crude mortality rates can be calculated if this approach is
applied industry-wide since some of the companies have death
but not health programs. Finally, it would still be very diffi-
cult to take into account those employees who have left or
leave the company rolls for any reason other than retirement.
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4. Controlled Field Studies

Two types of field studies had to be considered sericusly as
possible avenues to be, explored in an attempt to ascertain
directly the hazard of various degrees of skin exposures.
Both require periodic field observations of selected groups
of employees with proper controls over a significant period
of time. These would be essentially '"prospective't investiga-

tions and would require support for a significant period of
time. :

a. Slack Wax Workers

The first of these was the proposal for a repetition of the
studies that had demonstrated the increased risk of
scrotal cancer among employees inveolved in processing
slack wax. These could be redesigned to take into
account process variations as well as climatic differences
and answer certain criticisms that had been brought
forward in regard to the earlier observations. Racial
susceptibility as well as skin pigmentation would also be
taken into account. The approach contemplated was a
joint effort of The Kettering Laboratory staff, including
competent dermatologists, and the clinicians of the
Medical Departments of the interested companies.

Insofar as the employees are concerned, these studies
could be justified as part of the routine periodic physical
examination, and the Laboratory participation would be
confined essentially at insuring a standard procedure for
the identification and recording of the skin and scrotal
lesions. It has been found that the various medical depart-
ments were not at all consistent or uniform in their
diagnosis and handling of such cases. It was also known
that one or two companies had undertaken independent
investigations of the probability and risk of skin contact
not only in slack wax processes but alsoc other refinery
procedures, and it seemed not only desirable but wise

to bring together this information from many different
sources for the benefit of the industry as a whole.

v SlBEL . RiEed . -

i SRR, B4

S

The principal obstacles, granting that management interest
and cooperation was forthcoming, were the technological
advances that have been made in this process by the
installation of solvent extraction. Itis apparent that any
prospective study would be too limited to give valid rates
for the older methods. Furthermore, the evidence already
gathered amply demonstrates the hazard that was present
in the past and had already indicated the need for changes
in plant and personal hygiene practices.

ddde
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b. Exposures to Catalytic Cracked Residuals

The second ''prospective'' field investigation warranting
consideration was observation of those individuals
exposed to skin contact with petroleum fractions known
through the chemical and biological tests to have a high
concentration of possible carcinogens and/or accelerators
or to be comparatively potent in the production of skin
tumors in mice. This method would require careful
periodic examinations and notation of the appearance of
retrograde, hyperkeratotic or malignant lesions. Again,
it would be necessary to take into account variations in
processes, as well as climatic conditions, racial
susceptibility, and personal hygiene.

As in the instance of the slack wax investigations, the
dynamic, almost fluid, state of modern petroleum
refining technology would seriously interfere with any
attempt to define accurately, for any significant period
of time, the degree and kind of work exposure save in
the broadest of terms. When this variable is weighed

in the light of the relatively long and severe exposure

to carcinogenic materials that was required to produce
neoplastic disease in man in the past, then process
changes become quite important and are difficult to
evaluate. Furthermore, this situation is even more
complicated by the long interval that may elapse between
the termination of exposure and the appearance of a tumor.

It is obvious, therefore, as in the investigation of the
slack-wax problem, that the observation of the test and
control groups in the refineries would have to be continued
and maintained for a long period if one wished to measure
the risk of the newer processes. It was to be hoped that
the evaluation of the older refinery method could be
terminated much earlier, provided adequate occupational
histories could be obtained from the workers as they were
examined and accepted into the study groups.

Survey of Personal Hygiene and Contact Control Programs

Each company differed widely in refinery practices, and it
was proposed that arrangements be made for The Kettering
Laboratory to assemble, collect, and summarize this infor-
mation for the industry as a whole. Several reasons were
offered in justification of this activity. First and probably
most important was the need for a compilation of the contact
control programs. A second is the value of classifying in an
orderly fashion the probable work exposures that would be

API 06685
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recorded in the occupational histories. The results of such
a survey would also be valuable in the planning of special
studies such as have been proposed. These data would guide
and assist in the selection of plants and/or processes to be
studied. Further, the bringing together of this information
in a usable form would be helpful in raising the refinery and
personal hygiene standards of the industry as a whole.

The items suggested for inclusion in this study were:

a. Manufacturing Activities - i.e., a list of the various
processes at that particular plant or refinery;

b. Employee Population - i.e., race, sex, occupational
classification, etc.;

c. Employee Facilities - i.e., number of showers, locker
rooms, toilet facilities, eating areas, etc.;

d. Hygiene Program - i.e., degree and type of supervision
regarding personal hygiene, changing of clothing, etc.;

e. Contact Control - i.e., provision of protective clothing,
special equipment or procedures, etc.;

f. Health Education - i.e., objectives, methods employved,
degree and type of supervision, etc.;

g. Medical Care - i.e., personnel, equipment and resources,
therapeutic and preventive programs; and

h. Insurance Programs - i.e., accessibility of records;
extent and type of Medical Care, Hospital Care, Sick
Benefit, Retirement Benefit, and Death Benefit Programs.

Medical Record Consultation Service

As soon as epidemiological techniques are considered for an
attack on medical problems in industry, the clinical and
occupational records of the employees as made and maintained
by the medical and personnel departments become all important.
Yet even a very superficial survey of the situation in this
instance uncovered the fact that there were great gaps and
serious deficiencies not only in the records themselves but
also the mechanisms for tabulating, summarizing, and
analyzing the observations. Even though the petroleum
industry as a whole is much further advanced in the provision
of medical services than industry in the USA in general, itis
obvious that a great deal more remains to be accomplished,
particularly in relating the medical problems of the employees
to occupational factors. :
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The importance of this point was repeatedly emphasized in

the discussion of the various approaches. Accordingly, it
appeared wise to provide in some fashion advice or assistance
in the devising of medical records and the planning of facilities
for their proper analysis. The interest and concern of the '
industry as a whole with the possible cancer hazard had ‘
pointed up the desirability of maintaining adequate medical | '
departments with proper clinical records and occupational i
histories. This, in turn, had generated a demand for com- i
petent assistance in the planning of such facilities, particularly '
in the preparation and tabulation of medical records. ‘

Moreover, there are other needs of the medical departments
to be satisfied with such records beyond the simple question
of occupational carcinogenesis. These include the causes of
absenteeism and injuries, the incidence of acute and chronic
disease as related to the employee, the plant environment,
and job requirements. There is no question that the value and
many applications of standardized recording methods, uniform
tabulations, and evaluation of various indices were generally 1
recognized by the medical directors and their companies.

Consequently, it was proposed in this approach that the !
University of Cincinnati furnish guidance and advice upon ' ‘B
request to any of the participating companies. This could {8
include suggestions as to contents and format of the medical :
records, first as they concern the cancer problem and later

to take in other medical problems. It was believed that

the channels developed for the current reporting of cancer

cases to a central agency could be utilized in the future for

expansion intc other areas.

Literature Survey 1

As the importance of occupational carcinogenesis grew and

the varied sources of information on this subject were tapped,
it seemed desirable to collect and critically abstract scientific
articles as they appeared in the medical literature. Abstracts i
were to be prepared, duplicated, and circulated periodically
to the members of the Advisory Committee. i

Consideration of this activity could be justified although there ‘8
are at least two major compilations of this material available. :
Most of the published information had never been interpreted !
critically and put in the proper perspective. It would be worth- 'K
while, therefore, as one aspect of the API project, to provide .
the Medical Directors of the participating companies with
current summations and critical reviews of the various investi-
gations in the field of occupational carcinogenesis.
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As indicated in the report, these proposed attacks, while con- "

sidered generally acceptable, were never completely implemented. Only _
|

two, namely the Historical Review and Current Registry, were selected '
finally for exploration. Between 1952 and 1955 the remaining suggested
approaches were reviewed many times. Methods and applications were
discussed freely and minutely not only at the meetings of the Medical Advisory
Committee but with individual medical directors. Active steps could not be
taken for two principal reasons. First, all outside or unusual investigations
were postponed because of the high priority of technological changes in
[ refining operations brought about by the Korean emergency. Consequently,
it proved impossible to secﬁ;e serious consideration of simple requests
for access either to records or workers. Secondly, between 1950 and
1953 there were many innovations in the medical programs of the partici-
pating companies, including major shifts in personnel and policies. All in
all, it seemed desirable not to insist on expansion of the epidemiological

investigations until the entire situation stabilized.

As the project progressed during the later years, the exploration

of the possible use of health benefit and insurance records was postponed
also time and again because of the cost of this type of review and the great
differences in the type and kind of insurance coverage offered by the

companies.

During 1954 the medical and occupational records of two major

oil companies were carefully reviewed with their medical directors. It
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was hoped that at this time an opportunity had been presented to develop
feasible methods for the utilization of routine medical and insurance
records. Unfortunately, it was foz.md that they did not contain sufficient
information nor were they in a form that would permit valid or useful

studies.

All thought of ''prospective’’ field studies among refinery popu-
lations was dropped almost at once because it became apparent early that
investigations of this kind can only be carried out by the individual companies

with their own staffs and could not be undertaken readily as a group effort.

Until the discontinuance of the epidemiological phases of the
project, advice and help was solicited and provided for the planning of
records and record keeping systems in various situations. The literature

review proposal was rejected early by the Medical Advisory Committee.

The failure to employ all of the proposed avenues in this
essentially exploratory investigation should not preclude trials with
such methods in other fields in the future. It was recognized that the
selection t.ha.t was made would not permit the calculation of rates and at
best only permit the comparison of ''Relative Frequencies.' It seemed
wiser and far more practical, however, to begin with the records immedi-

ately at hand and proceed to the more complex approaches as they

appeared feasible.
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NUMBER OF INDIVIDUALS WITH SINGLE TUMORS AND SITES
ACCORDING TO THE YEAR OF ONSET

AS REPORTED
\pPENDIX 1T - 1
AFTER 1950
BEFORE ALL
rPANY| 1950 CASES
p 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 [UNEKNOWY| TOTAL |RepoRm
= iﬁm
1 NO REPORTS
2 3 2 2 5
3 NO REPORTS
4 4 5 3 12 12
5 NO REPORTS
6 w7 | 74 48 1 20 | 143 | 250
/— .
7 34 4 9 9 9 13 7 27 78 | 112
| T
8 80 4 6 . 4 14 94
.
9 24 1 ~ i 4 29 38 62
o
10 2 2 3 5 3 3 18 18
B
1 15 2 2 6 10 25
Bl
12 3 2 1 10 10 15 23 13 74 77
— P . X
13 NO REPORTS
14 6 10 8 16 18 18 3 79 79
15 2 2 2 5 4 12 1 26 28
16 NO REPORTS
17 49 8 13 11 29 30 31 1 48 | 111 | 220
18 31 3 2 3 8 8 3 190 | 217 | 248
4
19 14 11 18 16 13 10 4 10 82 96
]
120 “ NO REPORTS .
2 NO *xpon'rs 0
Iﬂl o Yerors o
MI 232 15 14 5 9 8 12 1 a8 | 112 | 344
l 27 5 5 16 10 26 9 15 86 | 113
ml 24 9 12 7 19 16 18 76 | 157 | 181
— |
ml 645 150 | 140 99 | 134 165 | 134 | 2 | 495 | 1319 | 1976 {i
o 3
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APPENDIX II - 2

NUMBER OF NEOPLASMS ACCORDING TO

SEX, RACE, MALIGNANCY, AND REGISTRY STATUS
AS REPORTED FROM 17 COMPANIES

ONSET PRIOR TO 1950 ONSET SUBSEQUENT TO 1950 TOTAL NEOPLASMS REPORTED
SEX RACE . ‘
MALIGN | BENIGN TOTAL || MALIGN | BENIGN | TOTAL || MALIGN | BENIGN | TOTAL
WHITE 558 48 606 1100 | -, 68 1168 1658 116 1774
COLORED 20 0 20 11 0 11 31 0 31
MALE NOT GIVEN 37 4 41 75 30 105 112 34 146
OTHER 0 0 0 5 0 5 5 o 5
r_' A
TOTAL 615 52 667 u 1191 8 1289 1806 150 1956
WHITE 20 1 21 67 1 68 87 2 89
COLORED
FEMALE
NOT GIVEN 0 0 0 6 4 10 6 4 10
TOTAL 20 1 21 73 5 78 93 6 99
TOTAL BOTH SEXES 635 53 688 1264 103 1367 1899 156 2055




= L WRTWN W2 DI WMBOFLABRWME SIiVMOLE B1TR)

PIX 1l - 3
’ MALE FEMALE \
SITE | SUBSEQUENT TO SUBSEQ o
USA * { PRIOR TO 1950 1950 USA * PRIOR TO 1950 1950
' 1947 NO. % % | NO, g wxfl 1947 NO. % | NO. % *¥
BUCCAL 6.9 19 3.3 48 4.1 2.2 0 0.0 ] 0.0
CAVITY 00-0X
DIGEST. 3Y8. 28.7 205 35.0 304 26.2 19.8 5 26.3 8 11.3
AND PERIT. 10-1X
RES ? TRATORY _ 12.6 85 14.5 182 15.7 2.3 2 10.5 (] 0.0
SYSTEM 202X %
30 0.2 0 0.0 2 0.2 N 430 5 26.3 26 36.6
| 10.4 50 8.6 91 7.9 255 | 3 15.8 21 29.6
40-4X ]
Pl
URIFARY 6.9 38 6.5 65 5.6 3.1 0 0.0 2 2.8
N\ SYSTEM 50-55
7
7. lsxxu AND 19.3 92 15.7 330 28.5 13.1 1 5.3 8 11.3
: SOFT TIBSUES _ 60-6X
0.8 12 2.1 9 0.8 0.5 1 5.3 ] 0.0
BONES 70-75
1.9
2.7 10 1.7 21 1.8 0 0.0 1 1.4
| BRAIN 76-78
4.2
LywPi . AND 6.7 38 6.5 58 5.0 1 5.3 2 2.8
| HEM. SYSTEM 80-8Y
5
I OTHER 4.8 36 6.2 49 4.2 5.4 1 5.3 3 4.2
SITES 90-9X
o B
o))
3 TOTAL 100.0 585 100.0 1159 100.0 100.0 19 100.0 71 100.0
W

* From "Morbidity from Cancer in the United States", Public Health Monograph No. 29, U.S.P.H.S..
*% Columnar percentage totals may vary slightly from 100% due to .5 adjustment in each computation.




PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS BEFORE
TO JANUARY 1, 1950, ACCORDING TO SITE OF TUMOR AND PETROLEUM OCCUPATION
(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGLE SITE ONLY)

APPENDIX II - 4

PRINCIPAL PET. 1T
RE
OCCUPATION FINING XEC.
UN- inonucr~ CRACK- [LUB. AND STR. SPEC.  MAINTENY TRANS- AND
SITE KNOWN ON ING GREASE PARAFFIN| RUN PROD. |ANCE OTHERS | PORT RKET | OTHERS
00 01-09 20-29 30-35 |36-39 40-49 ]150-59 | 60-69 |} 70-79 =  90-98 a9
BUCCAL 9) (0) (0) 0) (0) (0) (0) (3) 2) (1) (3) (1)
CAVITY 00-0X 4.1 0.0 0.0 0.0 0.0 0.0 0.0 2.7 3.2 2.2 3.1 5.9
DIGEST. SYS. (81) 3) (0) 0) 2 0) ? 0) (37) (26) (20) (31) (5)
pPERIT. 10-1x|| 37.2 15.8 0.0 0.0 40.0 0.0 0.0 33.0 41.9 43.5 31.6 29.4
RESPIRATORY (32) (9) (0) (3) (0) (0) 1) (10) (4) (6) (15) (5)
SYSTEM _20-2x 1] 14,7 47 4 0,0 50.0 0.0 Q.0 100.0 8.9 6.5 13.0 15.3 29,4
(0) (0) (0) (0) (0) (0) (0) (0) (0) 0) 0) (0)
BREAST 30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0
GENITAL (22) (1) (0) (0) (2) (0) (0) (8) 4) (5) (8) (0)
ORGANS _40-4x || 10.1 5,3 0.0 0,0 40,0 0.0 0.0 7.1 6.5 10.9 | 8.2 Q.0
URINARY (12) ) (0) (1) 0) 0) 0) (5) 4) (2) (12) (1)
| SYSTEM _50-55 5,5 5,3 0.0 16,7 0.0 0.0 0.0 4.5 6.5 4.3 12.2 5.9 |
SKIN AND SOFT (37) 1 (1) (1) (0) 0) ) 27) ¢h) (3) (8) (4)
TISSUE 60-6X || 17.0 21.1 100,0 16.7 0.0 0.0 0.0 24,1 }11.3 6.5 8.2 23.5
4) (0) (0) (0) (0) (0) (0) (5) (2) (0) (1) (0)
BONES  70-75 1.8 0.0 0.0 0.0 0.0 0.0 0.0 4.5 3,2 0.0 1.0 9.0
(5) (0) (0) 0) 1) 0) (0) (0) (0) (2) (2) 0)
BRAIN  76-78 2.3 0.0 0.0 0.0 20.0 0.0 0.0 0.0 0.0 4.3 2.0 0.0
LYMPH. AND HEM 7) ) (0) ) (0) (0) (0) (11) (8) (4) (7) (1)
% SYSTEM B80-8Y 3.2 0.0 0.0 0.0 0.0 0.0 0.0 5.8 12.9 8.7 7.1 5.9
H OTHER (9) (1) (0) 1) (0) G} (0) (6) (5) (3) 11) 0)
= SITES  90-9X 4.1 5.3 0.0 16,7 0.0 0.0 0,0 5.4 8.1 6.5 11.2 0.0
o (218) (19) (1) (6) (5) 10) m (112) | (62) (46) (98) an
© * TOTAL 100.0 100.0 100.0 100.0 100.0 |100.0 100 0 |100.0 }00.0 100.0 loo.o0 hoo.o

¥ Columnar percentage totals may vary slightly from 100% due to .5 adjustment in each computation.
Note: Items in parentheses sare actual count totals.
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PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS AFTER
JANUARY 1, 1950, ACCORDING TO SITE OF TUMOR AND PETROLEUM OCCUPATION
(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGLE SITE ONLY)

APPENDIX II - 5

PRINCIPAL PETROLEUM
OCCUPATION . EXEC.
UN RODUCT-| CRACK- . AND STR. SPEC. MAINTEN} TRANS- | AND
SITE KNOWN [JON ING GREASE PARAFFIN| RUN PROD. |ANCE OTHERS |PORT MARKET | OTHERS
00 01-09 |20-29 |30-35 |36-39 40-49 | 50-59| 60-69 | 70-79 | 80-89 | 90-98 29
BUCCAL (15) 1) (0) (0) (0) 1) (0) (9) (1) (8) (11) (1)
CAVITY 00-0X 3.6 5.5 0.0 0.0 0.0 14.3 0.0 5.0 1.5 4.8 4.7 2.8
DIGEST. S¥8. (109) (14) (3) (1) 3) M) 1 @ (55) a3) (32) (68) (4)
PERIT. 10-1X |[l26.3 19.2 50.0 20.0 42.9 14.3 '|50.0 30.4 19.4 25.8 28.8 11.1
RESPIRATORY (62) (11) (2) (2) (0) (1) (0) (28) (9 - (20) (40) (7)
SYSTEM 20-2X fl14.9 15.1 33.3 40.0 0.0 14.3 | 0.0 15.5 13.4 16.1 16.9 19.4
(2) (0) (0) (0) (0) (0) (0) (0) (0) (0) 0) 0)
BREAST 30 0.5 0.u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GENITAL (27) (4) (0) (0) (1) (0) (0) (13) (¥ (18) (17) 4)
ORGANS 40-4X 6.5 5.5 0.0 0.0 14.3 0.0 0.0 7.2 10.4 14.5 7.2 11.1
URINARY (25) (5) (0) (0) (1) (0) (0) (9) (3) (7) (1) (4)
SYSTIM 50-55 6.0 6.8 0.0 0.0 14.3 0.0 0.0 5.0 4.4 5.6 4.7 11.1
SKIN AND SOFT (124) (25) (0) - (2) (1) (4) 0) (51) (27) (30) (56) (10)
TISSUE 60-6X |29.9 34.2 0.0 40.0 14.3 57.1 0.0 28.2 40.3 24.2 23.7 27.8
(3) (§ )] (0) (0) (0) (0) (0) (2) (0) 2) (1) (0)
BONES 70-75 0.7 1.4 0.0 0.0 0.0 0.0 0.0 1.1 0.0 1.6 0.4 0.0
(9) (0 (0) (0) (1)) (0) (0) (4) (0) (0) (6) (1)
BRAIN 76-78 2.2 1.4 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 2.5 2.8
LYMPH. AND HEM. (24) (5) 0) (0) (¢} (1)) () (5) (5) (3) (10) 1)
SYSTEM 80-8Y 5.8 6.8 0.0 ¢.0 i4.3 0.0 50.0 2.8 ?;ﬁm_ 2.4 4.2 11.1
% [over (15) (3) (1) (0) (0) (0 (0) (5 (2 (6) (1e) |
H S CCES 90-9X 3.6 4.1 16.7 0.0 0.0 0.0 0.0 2.8 3.0 4.8 6.8 2.8
Y . 1 | a» | @ (5) (7) ) (2) (181) | (67) (124) | (236) | (36
o TOTAL 100,0 100,0 | 100,0 | 100,0 | 100.0 ! 100.0 i 100,0 | 100.0 | 100.0 | 100.0 |} 100.0 | 100.9
[64]

* Columnar percentage totals may vary slightly from 100% due to .5 adjustment in each computation.
Note: JItems in parentheses are actual count totals.
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——
SMA L. ATIFEA T FOEOISTE A MAMD

ACCORD ANG TO BRR , DATE OF GRBELT , ARL CUVE OF TUROW
(INDIVIDUALS WILITH SINGLE NHEOPIASMS , SLINGLE BSITE ONIN)

[ MALE FEMALE -
SUBSE T SUBSEQUERT TO
TYPE OF NEOPLASM USA * PRIOR T0 1850 e USA * PRIOR 10 1950 1950
1947 NO. % **| wNo. % ** | 1047 NO. % **| wo. % **
GLAND
EPITH- 00-09 22.4 66 11.3 164 14.2 31.1 3 15.8 27 38,0
NON-GLAND
.FEPITH- 11-19 60.1 38y 66.5 810 69.9 54.7 12 63,2 38 53.5
| LEUKEMIA 20-29 2.9 13 2.2 14 1.2 1.7 1 5.3 (1] Q.0
LYMPHOMA 30-39 3.8 28 4.8 47 4.1 2.4 0 0.0 2 2.8
NERVOUS
TLSSUES 40-49 2.0 4 0.7 17 1.5 1.4 0 0.0 1 1.4
VASCULAR
TISSUES 50-59 0.2 0 0.0 1 0.1 0.2 0 0.0 Q 0.0
MUSCLE 66-69 0,2 1 0,2 2 0,2 0.4 Q 0.0 Q 0.0
NON EPITH.
TISSUES 70-79 2.0 19 3.2 23 2.0 1.6 0 0.0 1 1.4
EMBRY. AND MIXED
|| TISSUES 80-89 1.5 6 1.0 21 1.8 1.3 V] 0.0 0 0.0
l NOT
CLASS. 97-99 4.8 59 10.1 60 5.2 5.0 2 10.5 2 2.8
h TOTAL 100.0 585 100.0 1159 100.0 100.0 19 100.0 71 100.0

* Fron"Morbidity from Cancer in the United States: public Health Monograph No. 29, U.S.P.H.S.

*% Columnar percentage totals may vary slightly from 100% due to .5 adjustment in each computation.
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PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS PRIOR TO
JANUARY 1, 1950, ACCORDING TO TYPE OF NEOPLASM AND PETROLEUM OCCUPATION
(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGLE SITE ONLY)

APPENDIX II - 7

PRINCIPAL PET.

REP INING

OCCUPATION EXEC.
UK- RODUCT-| CRACK- [LUB. A STR. |{SPEC. |MAINTEN} TRANS- | AND
TYPE OF KNOWN 10N ING GREASE |[PARAFFIN| RUN | PROD. |ANCE |OTHERS | PORT MARKET | OTHERS
NEOPLASM 00 01-09 20-29 | 30-35 | 36-39 40-49 | 50-59 60-69 | 70-79 | 80-89 | 90-98 99 ‘
GLAND (24) (2) (0) 1) (0) (0) (0) (18) (5) (4) (10) 2)
EPITH. 00-01“ 11.0 10.5 0.0 25,0 0.0 - 0.0 0.0 16.0 8.1 8.7 10.3 11.1
NON-GLAND (150) Qa7 (1) ) (4) (0) (1) (62) (35) (33) (71) (12)
EPITH. 11-1d| 68.8 89.5 |100.0 75.0 | 57.1 0.0 }oo.o 55.4 [56.5 71.7 73.2 66.7
2) (0) (0) (0) (0) (1)} (0) 1) (2) (1) 4) 0
ILEUKEMIA 20-34| 0.9 0.0 0.0 0.0 0.0 0.0 0.0 3.6 3.2 2.2 4.1 0.0
7 (0) (0) (0) (0) (0) (0) (7) (7) ) (3) (1)
LYMPHOMA 30-3%} 3.2 0.0 0.0 0.0 0.0 0.0 0.0 6.3 11.3 6.5 3.1 5.6
NERVOUS (0) (0) (0) ) (1) (0) (0) 1) (0) 1) (0) 1)
TISSUES 40-49‘! 0.0 0.0 0.0 0.0 14.3 0.0 0.0 0.9 0.0 2.2 0.0 5.6
VASCULAR (0) (0) 0) (0) (0) (0) 0) (0) 0) (0) (0) (0)
TISSUES 30-58 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o) ) () (0) (0) (0) 0) (0) (0) (0) (¢)) (0)
MUSCIE 66-68| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0
NON-EPITH . 7 Q) Q) o) (0) (0) (0) 2) (3) 4) 3) ()
TISSUES 70-79| 3.2 0.0 0.0 0.0 0.0 0.0 0.0 1.8 4.8 8.7 3.1 0.0
EMBRY. AND (3) (0) (0) 0) (0) (0) (1)) (1) 0) 0 (2) (0)
MIXED TISSUES || 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 2.1 0.0
NOT (25) @) (0) (0) (2) ) (0) Qa7) (10) ({1)) (3) (2)
CLASS. 97-99|[11.5 0.0 0.0 0.0 28.6 0.0 0.0 15.2 16.1 0.0 3.1 11.1
(218) (19) (1) 4) (7) (0) (1) (112) (62) (46) (97) (18)
* TOTAL 00.0 100.0 {100.0 100.0 00,0 100.0 100.0 100.0 1mo 100.0 100.0 |} 100.0

* Columnar percentage totals

Note:

L TR R BT e R T T el e

may vary slightly from 100% dus to .5 adjustment in each computation,
Items in parentheses sre actual count totals.



PERCENTILE DISTRIBUTION OF MALIGNANT NEOPLASMS IN MALES WITH ONSETS SUBSEQUENT
TO JANUARY 1, 1850, ACCORDING TO TYPE OF NEOPLASM AND PETROLEUM OCCUPATION
(INDIVIDUALS WITH SINGLE NEOPLASMS, SINGLE SITE ONLY)

APPENDIX II - 8

PRINCIPAL PET. “ REFINING ExEC
OCCUPATION UN RODUCT .
- P “ICRACK- |LUB, AN STH. | SPEC. |WAINTERT TRANS- | AND
TYPE OF ENOWN FON ING GREASE |PARAFFIN| RUN PROD. |ANCE OTHERS PORT MARKET | OTHERS
NEOPLASM 00 01-09 |20-29 30-35 36-39 40-49 50-59 60-69 70-79 80-89 90-98 99
GLAND (56) (8) o) (1) (1) (0) (1) (25) (5) (26) (35) (6)
EPITH. 00-09{] 13.5 11.1 0.0 16.7 16.7 0.0 50.0 13.8 7.5 21.0 14.8 16.7
NON-GLAND (288) (54) 4) (4) . (3) (6) o) (125) (50) (87) (167) (22)
EPITH. 11-19]] 69.4 74.0 66.7 66.7 50.0 85.7 0.0 69.1 74.6 70.2 70,8 61,1
7 0) (0) 0) 0) 10 1) ) 1) (0) (2) (2)
1EUKEMIA 20-29 1.7 0.0 0.0 0.0 0.0 0.0 50.0 0.6 1.5 0.0 0.8 5.6
(18) (5) (0 (0) (1) (0) (0) 4) é4) %) (8) (2)
LYMPHOMA 30-3%9 4.3 6.8 0.0 0.0 16.7 0.0 0.0 2.2 .0 4.0 3.4 5.6
NERVOUS (6) (1) (0) 0) ) 0) (0) (3) 0) (0) (6) (1)
ITISSUES _ 40-49 1.4 1.4 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 2.5 2.8
VASCULAR (0) (0) (V) 0) 0) (0) (0) (1) (0) (0) (0) (0)
ITISSUES 50-09 0.0 0.0 0,0 0,0 0,0 0,0 0.0 0.6 0.0 0.0 0.0 0,0
(1) ) (0) 0) (0) (0) (0) (1) (0) (0) 0) - )
MUSCLE 66-69 0.2 0.0 0.0 0.0 0.0 0.0 0.0 016_"_ 0.0 0.0 0.0 0.0
NON-EPITH. (%) (1) (0) 0) (o) .} @ (0) 1)) 2) (1) 5) (2)
TISSUES 70-79 1.2 1.4 0.0 0.0 0.0 0.0 0.0 3.9 3.0 0.9 2.1 5.6
EMBRY. AND (4) - (2) (0) (0) 0) (0) (0) (3) (2) 2) ) (1)
MIXED TIS§B§§9 1.0 2.7 0.0 0.0 0.0 0.0 0.0 1.7 3.0 1.6 3.0 2.8
& |NOT. (30) (2) (2) (1) (1) ) (0) an (3) (3) (6) o)
] CLASS. 97-99 7.2 2.4 33.3 16.7 16.7 14.3 0.0 6.1 4.5 2.4 2,5 0.0
o (415) (73) (6) (6) (6) (7 (2) (181 (67) (124) (236) (36)
g = TOTAL 100.0 100.0 100.0 100.0 100.0 }00.0 100.0 100.0 }00.0 '100.0 100.0 100.0
8 » Columnar percentage totals may vary slightly from 100% due to ;5 ad justment in each coamputation.

Note: Items in parentheses are actual count totals.
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APPENDIX II - 9

ot

COMPARISON OF PERCENTILE DISTRIBUTIONS OF CANCER
REPORTED WITH TEN REPRESENTATIVE CITIES*

API
MALE EMPLOYEES U.S. MALES 25-64
PRIMARY
BEFORE AFTER SAN NEW PITTS - BIRMING - PHILA-
SITE
1950 1950 ATLANTA FFRANCISCOJ ORLEANS DENVER BURGH CHICAGO DALLA$ HAM DETROIT DELPHIA
S e ===t=n=--===-u=-qh=======T====-==d==-=-u===h=n======F=-=-=-#--B==-=;
BUCCAL CAVITY 3.3 4.1 7.1 10.4 5.0 6.5 6.4 8.4 5.4 6.6 6.7 6.7
DIGESTIVE
SYSTEM 35.0 26.2 18.9 25.7 23.4 24.8 31.6 36.8 15.8 21.3 32.5 34.3
m
RESPIRATORY 14.5 | 15.7 | 10.1 12.4 | 20.0 | 10.2 14.6 | 15.2 11.2 | 11.9 [17.7 16.2
SYSTEM
BREAST .0 .2 .3 .4 .1 .8 .1 .2 .3 .0 .3 .2
GENITAL ORGANS 8.6 7.9 7.8 5.9 5.5 2.8 7.5 6.1 7.3 5.4 6.6 6.2
URINARY SYSTEM 6.5 5.6 4.8 6.2 7.2 6.5 7.6 7.8 4.5 3.5 7.9 7.8
SKIN AND o
SOFT TISSUES 15.7 28.5 35.6 22.9 25.8 26.5 14.7 9.2 40. 33.1 11.0 11.5
BONE “ 2.1 .8 .5 .8 .9 .8 .9 .7 .7 .8 7 .7
BFRAIN 1.7 1.8 3.3 2.1 2.0 4.9 2.9 3.2 3.3 4.4 2.4 2.0
LiMPH. AND
HEMA . SYSTEMS 6.5 5.0 7.0 8.0 5.5 8.1 7.3 7.5 6.7 8.6 10.5 8.6
OJHER SITES 6.2 4.2 3.9 4.6 4.0 3.3 5.8 4.1 6.5 3.6 4.6 5.2
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APPENDIX II - 10

SKIN, DIGESTIVE, AND RESPIRATORY CANCERS AS REPORTED
COMPARED WITH U.S. EXPERIENCE AS TO AGE AND GEOGRAPHIC LOCATION

U.S. MALES* API MALE EMPLOYEES
PRIMARY
AGE NEW CASES ALL REGIONS BEFORE 1950 AFTER 1950
SITE
ALL 1 wormH |sourn | wesT ALL EATHS | NORTH | SOUTH [CENTRA.| WEST | NORTH | SOUTH [CENTRAL{
REG IONS CASES WEST
w
20-69 || 16.4 13.0 32,0} 24,9 | 15.9 1.5
!
SKIN 20-39 | 15.3 11.7 | 37.4 | 28.2 | 18.4 2.2 6.9] 20.7 5.5 | 16.8 | 14.2 37.2 | 18.4 | 26.4
40-69 | 15.6 13.2 [-31.3 | 24.6 | 15.7 1.5
20-69 | 33.0 47.8 | 18.1 | 27.0 | 31.7 | 44.6
DIGESTIVE
20-39 | 11.6 17.6 9.9 ] 11.6 {15.0 |25.7 ras.e 33.6 | 27.7 | 22.4 | 33.7 21.9 | 28.9 | 23.1
SYSTEM
40-69 | 20.5 51.2 | 19.2 | 28.3 | 33.4 |45.9
20-69 | 14.4 19.8 | 12.7 | 11.2 | 11.2 ]19.8
RESP IRATORY
v 20-39 4.7 7.4 4.8 2.0 6.0 |10.0 8.7} 12.4 | 16.6 | 10.1 | 17.7 10.3 | 23.6 | 14.2
SYSTEM
40-69 J 15.1 | 21.2 | 13.7 | 12.0 | 11.7 |20.5
*From "Morbidity frow Cancer in the United States,” Public Health Monograph, No. 29, PHS of DHEW (1847).
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PERCENTILE DISTRIBUTION OF BKIN, DIGESTIVE, AND RESPIRATORY CANCRRS

REPORTED BY GEOGRAPHIC LOCATION

U.S. MALES 20-69+ VHITE API MALE EMPLOYEES
' PRIMARY MALE
NEW CASES ALL REGIONS | MAL BEFORE 1950 AFTER 1930
SITR ALL ALL X-CO +#
bxGuoNg [NORTH | SOUTH | WEST | cagpg |DEATHS “**| NORTH | SOUTH {ENTRAL| WEST | NoRTH | SoUTH {ENTRAL| WRST
KIN 16.4 | 13.0 | 32.0] 24.8| 15.9| 1.5 29.2 6.9| 20.7| 5.5| 16.8 | 14.2] 37.2| 18.4 | 26.4
LIP 8.9 | 7.2 | 1nn.6| 11.3| 9.4 2.5| 17.0 | 16.6] 22.0 0| 26,6 12.5| 15.6| 42.8 | 10.3
FACE, HEAD,
AND NECK 70.8 | 72.7 | 70.8] 73.6| 72.6 | 54.6 | 64.6 | €6.6| 38.0 (100.0 [ 46.6 | 62.3| 63.0 | 57.1 | 75.8
OTMER 17.6 | 20,0 | 17.5| 15.6| 18.0 | 42.8 | 18.4 | 16.6] 20.0 0| 26.5 | 24.8| 19.2 .0} 13.s
o 33.0 | 47.8 | 18.1) 27.0| 31.7 | 44.6 | 30.1 | 36.6| 33.6| 27.7| 22.4 | 33.7| 21.0| 28.9] 33.1
i AR —
ESOPHAGUS 80| 8.8 6.6/ 5.8/ 7.6/| 10.0 7.8 3.7 0| 100 43| 2.0 0 7.8
STOMACH 31.4 | 31.0 | 37.8| 31.5| 30.4 | 28.1 19.0{ 32.0| 0.0 35.0 | 26.3| 28.5| 27.2 | 14.4
SMALL INT. 1.0 1.0 4| 1.8} 1.0] 1.0 .0 .0 .0 .0 .o 2.0 0| 1.3
LARGE INT. || 21.6 | 44.6 | 23.1| 21.2| 22.4 | 23.3 3¢.9| 23.4 0| 3s.0| 27.1) 16.3] 27.2 | 30.2
RECTUM 20.0 | 20’8 | 18.2| 22.1| 22.3 | 16.0 22.2| 18.5 0 s.0| 18.2] 16.3| 9.0/ 13.1
BILE PASS. 4.8 | 4.6 8.3 45| 4.2| 6.0 1.5 1.3 0] s.0 1.7] 2.0 0] 3.8
LIVER 20| 2.8 2.4 1.6] 1.8] 2.5 .7| 4.9 0| s.o0 5.2/ 14.3] 8.0 s.2
PANCREAS 8.7 | 8.1 | 14.0| 9.8| 8.0 10.5 1.5| 7.4 | 200 s.0] 11.4f 12.2] 18.1 ] 21.0
OTHER 1.9 | 2.5 28| 1.6|] 1.7]| 1.9 7.9| 8.6 20.0 .0 4.3 e61] so0| a.s
TR TORY 14.4 [19.8 | 12.7| 11.2| 11.3 | 1.8 | 15.2 8.7| 12.4 | 16.6 | 10.1 | 17.7| 10.3 | 23.6 | 14.2
LARYNX 18.6 | 18.3 | 20.1| 18.8 | 27.0 | 12.4 4.7| 30.0 | 33.3 .0 | 13.3]| 17.3 .0] 8.5
LUNG AND i 78.2 |100.0 | 78.7
BRONCHI 77.8 | 78.1 | 76.1| 76.9 | 67.3 | 84.3 76.1| 63.3 | 33.3 |100.0 | 75.0| 78.
OTHER 3.3 | 3.5 3.7| 41| s.e] 3.2 19.0| 6.6 | 33.3 0| 11.8] 4.3 .0 | 12.7

*From "Morbidity from Cancer in the United States,

*#Personal Communication (Cases reported between 1850 - 1956).

" Public Health Monograph, No. 29, PHS of DHEW (19847).




MALIGNANT NEOPLASMS OF SKIN, DIGESTIVE, AND RESPIRATORY SYSTEMS
AS REPORTED ACCORDING TO OCCUPATION IN THE PETROLEUM INDUSTRY

APPENDIX II - 12

PETROLEUM OCCUPATION
CANCER EXECUTIVE
TOTAL PRODUCTION REFINING  |TRANSPORTATEN AND OTHERS TOTAL TOTAL
UNKNOWN MARKETING KNOWN
CASES
% % % % %
NO. TOTAL | NO. | kNowN | NO. [gkNown | NO. KNOWN | NO. | KNOWN
B
SKIN AND .
f- sorr Trssuesll 37 40.2 4 7.3 36 65.5 3 5.4 8 14.5 4 7.3 55 59.8 92
\ (o]
A R DIGESTIVE
N E 81 39.5 3 2.4 65 52.4 20 16.1 31 25.0 5 4.0 124 60.5 | 205
SYSTEM
.. 1
9 )
5 |RESPIRATORY 32 37.6 9 17.0 18 34.0 6 11.3 15 28.3 5 9.4 53 62.4 85
o |sYsTEM
A {SKIN AND 124 37.6 | 25 12.1{ 8 | 41.3 | 30 14.6 | 56 | 27.2 10 | 4.9 | 206 | 62.4 | 330
F |SOFT TISSUES : ’ ‘ . ) ' ‘
T
E
| |F |DIGESTIVE 109 35.9 14 7.8 17 39.5 32 16.4 68 34.9 4 2.1 195 64.1 | 304
SYSTEM :
1
9
5 B TRAT
o |RESPIRATORY 62 34.1 11 9.2 42 35.0 20 16.7 40 33.3 7 5.8 120 65.9 | 182
SYSTEM

Y
g
H
o
o
~
o
0
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CONFIDENTIAL CLINICAL ABSTRACT
AND OCCUPATIONAL HISTORY

OBJECTIVES AND INSTRUCTIONS

Epidermniological Survey
Kettering Laboratory
University of Cincinnati o
Eden and Bethesda Aves. ' b
Cincinnati 19, Chio '
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The Epidemiological Studies as suggested by the Kettering Laboratory
recommended two approaches, namely (I) the Retrospective or Historical
Study and (II) the Current Registry, insofar as possible and/or feasible, with
due consideration and understanding of the wide variation in company policies,
medical care programs, management interest and labor relations. These two
approaches eavision centralizing, by an independent agency (Kettering
Laboratory under contract), the assemblage of the clinical records and employ-
ment histories of all proved cases of neoplastic disease known to have occurred
or as they occur among employees of the cooperating companies, regardless of:

a, sex

b, site

c. type of tumor

d. status and kind of employment at the time of the report

e. degree of exposure to various carginocenic agents or
substances in or out of the interested industry.

Periodic tabulations and axalyses are provided with the understanding that all
tables, statements and summations will be arranged to protect the identity of
the participating companies and/or individual patients.

Standard Reports

The completed final reports should be filed without resorting to the
preliminary notification of the Survey Group. Two records, a brief clinical
abstract.and a detailed occupational history, have been devised and are distri-
buted to permit standardized reporting and description of the known cases by
the various Medical Departments. They are used for both old and new cases
even though in many instances the information available for the old cases may
be meager, . However, even if an inadequate or partial abstract or history can
sent, it will prove useful,

The abstracts and histories when completed should be sent promptly and
directly to the Epidemiolggica.l Survey Group of the University of Cincinnati
where the ascessary clerical mechanisms have been arranged to receive,
process, tahylate and file the records. Even if a significant delay is envisioned
due to the need of ,conucti.ng a privite phylician. hospital, clinic or laboratory.
send in the partially completed r Jort at once, The missing items can be
supplied later, either through corrupondence or by the subsequent submission
of a duplicate report.

Both of the records, clinical abstracts and occupational histories, are
to be completed in the oiﬁcu of the participating Medical Directors, All
correspondence, lupplementary reports and/or requests will be directed only
to the Medical Director of the interested company unless, by prior mutual
agreement between him apd the Survey Group, other channels are authorized
or arranged. It ohould ‘be noted, however. that thc details oi the clinical
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records will probably have to be augmented, supplemented and/or verified,
insofar as possible, by the various Medical Departments through their own !
channels with their subordinate offices, private physicians, hospitals, clinics ‘
and laboratories.

It is hoped also that the Medical Departments can persuade their
Personnel Departments to furnish, insofar as their records cover and/or .
permit, a relatively complete and adequate occupational history, including ]
pot only information {job description and period so occupied) regarding the |
employment of the patient in the reporting company, but also any other work
in other oil companies and/or other industries, i

It should be noted here that the printed and padded forms provide for a 5
Medical Department copy of the clinical record and occupational history and '
a Personnel Department copy of the occupational history. If more copies are
required for the information of other departments or offices, use additional '
sets of the forms. When more pads are required, send the request to the
Kettering Survey Group in Cincinnati,

I
{
Special Instructions and Definitions !
4!
]

The occupational history differs from the clinical record in that a
chronological listing of the patient's various occupations and jobs has been
— substituted for the record of his clinical experience. The duplication of the
questions in the first and last sections, such as those dealing with occupation
or trade at the time of the report, employment status, exposure to possible
irritants, will permit the gathering of information recorded by the Personnel
Department, The latter answers may not agree entirely with the clinical
abstract but, on the other hand, additional important items may be added
which would benefit the total record,

Since (1) the total number of cases reported by any single Medical Depart- ‘
ment will not be large, (2) this is the first effort to produce a report which 1
will serve to satisfy the objectives of the investigation, and (3) many additional
items may be proved useful, it is boped that the various Medical Directors
will feel free, by adding a page or by a separate letter, to supplement or
modify this basic report. It is very essential that the experimental exploratory ;
nature of this ipvestigation be emphasized and recognized by the participating ' ]
directors. Otherwise, it will be impossible to maintain the required flexibility r
in the approach to the problem and to make, from time to time, the necessary
changes in techniques and methods, '

Most of the answers required for the objectives of the investigatioa are
obvious and customayy. There are several points in the forms which may need
explanation., On the sample copies, the doubtful items or those questions where
there may be some confusion are distinguished by a number corresponding to
the numbered special instructions given on the following page.

APTI 06706
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#1. The section above the perforated line of both the clinical and
occupational records should be detached and discardad before
forwarding to the Survey Group in Cincinnati, This will
permit the entry of certain useful data, such as the npame and
address of the patient, Social Security and job number, on the
company copies but will prevent disclosure of his identity to
the survey personnel, This method satisfies any legal obliga-
tion of the reporting company.

#2, Since the patient's name will not be available, the case number
will be an extremely important item because all correspondence, !
enquiries, etc, between the survey personnel, the various
Medical Directors and other company departments will depend ;
upon this number for identification of the individual cases. i

Each Medical Director can devise a code best suited for his own .
particular requirements; however, a simple number will suffice ;
if the reports or records are filed or listed according to year,
division and/or plant. -For example, employing the sample
illustration of the completed form, if this were listed as #6,
1950, Pineville Refinery, there would be little prodability of
losing or misfiling the record since ample identification would

remain,

- #3. The patient's age when he began his working lifs shonld be given
in completed years. This item is needed to verify the accuracy
and extent of the employment history. It will serve also to
check on the reliability of the birth year,

#4. The entry under occupation or trade relates solely to the occupa- !
tion of the patient at the time of the report or as of the last record i
in or out of the company. Only the broad job descriptions as listed N
on the back of the form should be employed to describe the various i
occupations commonly found, As indicated, the type of work .
requiring 2/3 to 3/4 of the individual's assignments determines (A
the ct‘q’ry 50 be reported.

It is mle that the job classifications that have been listed
for use wader this question are far too broad and future modifica- - !
tions may become necessary, For instance, one or two questions ‘
have been raised regarding the need to differentiate further the
Marketing and Executive group. Howsver, this is oms function
of the detailed occupational history, If the patieat bas had a
significant field record or exposure, this will come to light as
individual assignments are listed, Furthermore, amy additionsl
qualifying comments can be easily added if the Medical or ,
o Personmel Director feels that the occupational classification as '
_recorded is deficient or inadequate.
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#5. The dates in this section of the clinical record can be approximate,
Month and year should suffice for all possible useful tabulations,

#6. It should be noted that the Survey Group recognize and accept the
fact that in many instances, particularly with patients who have
only small skin lesions, slides or tissues will not be available
for study. They also know that the provision of pathological
services varies widely in various geographical areas. However,
it is hoped that as the investigation proceeds and as medical
programs develop, more and more attention will be paid to the
need for confirming, whenever possible, the clinical diagnosis
by an adequate pathological examination. It was thought also that
through the centralized agency, a collection can be built up and
maintained which would permit uniform classification of the
various neoplasms that are discovered by the interested partici-
pating companies,

#7. Description of treatment may be expanded at length on the reverse ‘1
sido under "Additional Comments" or im a separate letter if the
available information warrants further detailing. Again the dates g
may be approximate, These data will not be important for the :
objectives of this survey but will be found on most of the reports
required by the various State Health Department Cancer
Registries, Therefore, im order to have all the information
assembled that may be required by official agencies now or in the
future, these questions were included on the Survey Record.

#8, The more important agents and irritating substances have been
listed, This group are those generally accepted by most workers
but exposure to other materials or agents may be considered
significant by the Medical Directors. If so, list them and give
the reasons if necessary under '"Additional Comments' on the
back of the report,

The description of the degree and type of the unusual exposure
is not easy and yet is important if an adequate record is to be
filed, A hsavy exposure would mean that the worker has an
experisuts that is totally \muoual for the average person, For
example, if his occup.tion is outdoors without protection for
the enfire working period, it could be considered as heavy in
regard to solar radiation if the plant or work were located in
the southern United States. If the patient worked in the North
or only occasionally in the sun, it must be classified as light.
Under type, an additional description is possible. If the worker
was continuously engaged in an outdoor occupation, his '
exposure would be greuar than if the dut:en were only
occasional.,

.
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8,

The individual Medical Directors in completing the form will be

(Cont. ) required to make these decisions, If additional information or

#9.

#10.

#11,

descriptions of the exposure are necessary and/or available, the
space under "Additional Comments'' may be used to call atteation
to the unusual degree and type of exposure.

Space for the names and addresses of the private physician and
hospital has been provided on the back of the report, The

various Medical Directors may find that this will be useful to
their offices in the collection of the necessary information for this
report and in the future follow-up of the patient, Since these
entries are above the perforated line, they will be detached when
the report is forwarded to the Survey Group in Cincinnati, thus
maintaining the required secrecy regarding the identity of the .
patient, j

This space under ''Additional Comments'' is available, as indicated
earlier, for the modification and supplementation of various ;
questions in the body of the report. It can be used also to add ’
extraordinary items that were not included, Since this is the

first edition of the two records, additional desirable material

will be certain to turn up.

This is particularly true with the occupational history record,
Only a crude classification of job descriptions has been suggested,
In all probability, a much more elaborate description will prove
desirable, In the interim, however, the additional entries will
serve to delineate future modifications,

In the listing of various occupations and jobs, begin with the last
or present employment. The dates for the period can be
approximate by years, When the type of industry is known, e.g.,
wall paper factory, but the exact occupation or job cannot be
given, simply report "wall paper factory - job unknown'',

Additional information will be furnished if the products handled
can be described in some detail, Here again it may be necessary
to expand the desc ription of the product or materials in question
under "Additional Comments' on the reverse side of the form,
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SAMPLE COPY

CONFIDENTIAL

:"‘,,,:ﬁdyl;ﬁ OCCUPATIONAL HISTORY
To be prepared in triplicate
i ' A, White original copy - Sent it av report to the
= Kettaring Laboratory
* B. Yesllow duplicate - Retained by the medical
department as record of
case reported
C. Blue tr'iplicato‘ - Retained by the personnel
department or elsewhere
as a company record
3
L
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(9 = ,/' OCCUPATIONAL _ECORD

mowco"nbomlmduh
company Medical Department Record

At COPY to be retcined as the
company Personnel Department Record

DR. JOHN J. PHAIR
KETTERING LABORATORY
EDEN AND BETHESDA AVES,
CINCINNATI 19, OHIO

_wﬂ_mm« J., DOE Appress. 037 __ 46TH smffr

gl Py

%3639-14-6139 m'mb" 365 PINEVILLE OKLA.,
City Shote

PSS e .~ = — = ——
2 - DATE of coMPANYrmST CLASS OIL CO,
L h:&' %) Revorr____ 418750 FINEVILLE MAINTE-

OCC. or*
1896 ]AGEJO 20 N ) oape. PIPE FITTER ( Qz ,.zz?z,Q
st
pORN ( Yeor POLAND WORK Active [] Leave £]
( STATUS  Retired [ Other [J

Country

——

”———— ——

OCCUPATIONAL HISTORY (List Occupations Chronologically, Beginning with the LAST or PRESENT JOB)

o™ 1o o o sooness (7 7777 ) SONIESITIN, v
e - PLIRKULLUM
1936 1950 FIRST CLASS OlIL CO. PIPE FITTER PRODUCTS

1934 1936 " FETHERT TERS n

1933 1934 " LABORER "

- gg'r BREAD BAKERY gﬁl{?

1922 1933 W YORK CITY BAKER ODUCTS

PISTO ELING co,

1921 1922 N'ESYEA.g y» NoJe PORTER gfgﬁé‘c’rs

- ON

1918 1921 BURG, W. VA, LABORER SISU TING
FARM

1916 1918 ? FARM LABORER PRODUCTS

UNUSUAL EXPOSURES TO POSSIBLE IRRITANTS* (From Personnel Records) ( %O&a’? )

TND FROM  TO DEGREE TYPe
~glzsoxv INSULATING MATERIALS 192F 1922 XXX 1t Cont. X
_SUNLIGHT 1916 1913 Hw. Mk XX O
HEAT 1922 1933i7 Hvy. X . Cont. XBe
;’ETROLEUM PRODUCTS 1933  1950-.: M- 1y MOEM Oce

M) FOR LISTS OF JOB DESCRIPTIONS, PETROLEUM PRODUCTS AND IRIITANTS TO B2 REPORTED

API 06716
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JOB DESCRIPTIONS

To be based upon 2/3 to 3/4 OF WORK
ASSIGNMENTS. DISTINGUISH BE-
TWEEN AND ALWAYS INDICATE if
the worker was an opentor, laborer, still
cleaner, or “other” duty.
PRODUCTION
Rigger and driller
Well puller
Others  with frequent exposure to
crudes
Others with infrequent exposure to
crudes
REFINING
Catalytic cracking (includes t.hermal
cracking of catalytic feeds)
Thermal cracking
Coking operations
Blending of heavy fuel oils (No. 3-6)
Blending of heating oil No. 2
Others on cracking operations
Refining and blending of lubricants
Packaging of lubricants

Manufacture and packsging of greases
Others—Lubricants and greases

Refining and fltration (pressing or
centrifugation) of paraffin

Packaging of

Others—P

Distillation of crude oil
Production of asphalt
Straight run distillations—Others

White oil manufacturing
Petro-chemical operations
Special products—Others
Maintenance—Pipe fitters
Maintenance—Boilermakers
Maintenance—Mechanics
Maintenance—Tank Cleaners
Mamtenance—-Others
. f department
Contro laboratory
Others not otherwise specified—General
Refining Operations
TRANSPORTATION
Pipe line workers
Marine division — Transportation of
light and medium distillates
(end boiling point less than 850°F.)
Marine division—Fuel oil carriers
Fuel oil carriers—Others (Tank cars,

etc.)
Transportation—Qthers

MARKETING AND EXECUTIVE ” )
Service stations s
Others—Office workers, etc. Q!
OTHERS (Not included in four main
divisions)
Job to be described in detail

PETROLEUM PRODUCTS
TO BE REPORTED

This is a broad grouping of petroleum
products. INDICATE FOR EACH JOB the
principal material the worker encounters.

If there is an to another product
ua] or less uent). note this fact
er “Additiona)

Crude petroleum, reduced crude, as-

phalts

Gnsohne. light ends and solvent naph-
thas (less than or equal to 400°F.)

Medium distillates (400-650°F.)

Lube distillates and related uncracked
mte!'medmtes (600-1000°F.)

Refined products

Products derived from thermal crack-
ing units in refineries before or
without catalytic cracking (600-
1000°F.)

Products derived from coking opera-
tions (greater than or equal to 600°F)

Products derived from catalytic crack-
ing and reforming processeaor from
thermal units in refineries
with catalytic crackers (600-1000°F.)

Chemical additives

Petro-chemicals

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants.

If a history is given of unusual exposure
to any of them, either during the workers
employment in the petroleum industry or -
in some other occupation, indicate in the
appropriate columns the period. degree
and kind of exposure.

PHYSICAL AGENTS

Trauma

Radiant heat

Solar rays

Ultraviolet rays

Radioactive substances or roentgen rays
INORGANIC SUBSTANCES

Arsenic

Chromates

Others (Specify in detail)
ORGANIC SUBSTANCES

Aromatic amines

Tar or pitch

Soot

Creosote and anthracene oils

Others (Specify in detail)

(37 2 )
ADDITIONAL COMMENTS { OE / or
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v OCCUPATIONAL A ECORD

((‘)Lo-fo &1/
NAMLJDHN 1. DOE ADDRESS__639 46TH STREET
saﬂa' Pu)i Number Stroet
— unfy Rol
wmbormn.li_ﬁ.lﬂg____Number 365 _PINEVILLE OKI.A
City Sare
= | wm ORGINAL f?,’,*,'f,,".:)""' o0 — DR. JOHN J. PHAIR
— femoY identityin,
,;Low COPY 1o be retained os the KETTERING LABORATORY
Company Medical Department Racord EDEN AND BETHESDA AVES
ye COPY to be retained as the )
company Personnel Department Record CINCINNATI 19, OHIO
/——
DATE of COMPANY_EIRST CILASS OIL. CO,
NUMBER REPORT_____4/8/50 PINEVILLE MAINTE-
PLANT__REFINERY  DEPR
RACE OCC. or* f ,
1896 ?GEJOB_J_O_@'@) TRAD l L {7
| st
JORN Year 3 WORK Active [] Leave %
{ POLAND STATUS  Retired [ Other

OCCUPATIONAL HISTORY (List Occupations Chronologically, Beginning with the LAST or PRESENT JOB)

won ™ 10 ot 0 ASDRES (), 0 3, ) X e o WOk e
- 7
PETROLEUM
1936 1950 _ FIRSTCLASSOILCO., =~ _ PIPEFITTER __ PRODUCTS
" PiPE FITTERS \
—_ HOT BREAD BAKERY BAKERY
1922 1933 W YORK CITY BAKER
P£STON RING CO, METAL
19211922 - — PORTER———————— PRODUGTS—
ARBON CCMPANY GARBON
_1918 1921 _ELA.RKSEMJ.JLA._ _ LABORER INSULATING —
| MATERIALS
FARM
~1916 1918 2 . —FARM LABORER——— PRODUCTS—

| UNUSUAL EXPOSURES TO POSSIBLE IRRITANTS* (From Personnel Records) {Qjﬂ&‘#z)

KIND FROM 10 DEGREE TYPE
. Cont.

CARBON INSULATING MATERIALS 1921 1922 Xy Lo ont. 0=

Hvy. . Qcc.

— | _SUNLIGHT 1916 1918 v X 0.0 9 _
Hvy. . Cont.

—— | HEAT _ 1922 1933 vy. gt :égﬁ

o Lgt. ee.
— § ~-PETROLEUM PRODUCTS 1933 1950 Kok Lo £8a3t

‘OVER FOR LISTS OF JOB DESCRIPTIONS, PETROLEUM PRODUCTS AND IRRITANTS TO BE REPORTED
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JOB DESCRIPTIONS

To be based upon 2/3 to 3/4 OF WORK
ASSIGNMENTS. DISTINGUISH BE-
TWEEN AND ALWAYS INDICATE if
the worker was an operator, laborer, still
cleaner, or “other” duty.

PRODUCTION
Rigger and driller
Well puller
Others with frequent exposure to
crudes
Others with infrequent exposure to
crudes

REFINING

Catalytic cracking (inciludes thermal
cracking of catalytic feqé<)

Thermal cracking

Coking operations

Blending of heavy fuel oils (No. 3-6)

Blending of heating oil No. 2

Others on cracking operations

Refining and blending of lubricants
Packaging of lubricants

Manufacture and packaging of greases
Others—Lubricants and greases

Refining and filtration (pressing or
centrifugation) of paraffin

Packaging of

Others—]

Distillation of crude oil
Production of asphalt

Straight run distillations~—Others

White oil manufacturing
Petro-chemical operations
Special products—Others
Maintenance—Pipe fitters
Maintenance—Boilermakers
Maintenance—Mechanics
Maintenance~Tank Cleaners
Maintenance—Others
Loading department
Control laboratory
Others not otherwise specified—General
Refining Operations
TRANSPORTATION
Pipe line workers
Marine division — Transportation of
light and medium distillates
(end boiling point less than 650°F.)
Marine division—Fue! oil carriers
Fuel oil carriers—Others (Tank cars.

etc.)
Transportation—Others
MARKETING AND EXECUTIVE

Service stations ” ‘y‘)
Others—Office workers, etc. (qt'a' .

OTHERS (Not included in four main
divisions)

Job to be described in detail

PETROLEUM PRODUCTS
TO BE REPORTED

This is a broad grouping of petroleum
products. INDICATE FOR EACH JOB the
ffmcxpa] material the worker encounters.
there is an exposure to another product
(equal or less uent), note this fact
under “Additional Comments”.
Crude petroleum, reduced crude, as-

Gasoline, light ends and solvent naph-
thas (less than or equal to 400*F.)

Medium distillates (400-850°F.)

Lube distillates and related uncracked
intermediates (600-1000°F.)

Refined products

Products denved from thermal crack-
ing units in refineries before or
without catalytic cracking (600-
1000°F.)

Products derived from coking opera-
tions (greater than or equal to 600°F)

Products derived from catalytic crack-
ing and reforming processes or from
thermal cracking units in refineries
with catalytic crackers (600-1000°F.)

Chemical additives

Petro-chemicals

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants.
If a history is given of unusual exposure
to any of them, either during the workers
employment in the petroleurm industry or
in some other occupation. indicate in the
apprupnate columns the period. degree
and kind of exposure.
PHYSICAL AGENTS

Trauma

Radiant heat

Solar rays

Ultraviolet rays

Radioactive substances or roentgen rays
INORGANIC SUBSTANCES

Arsenic

Chromates

Others (Specify in detail)
ORGANIC SUBSTANCES

Aromatic amines

Tar or pitch

Soot

Creosote and anthracene oils
Others (Specify in detail)

ADDITIONAL COMMENTS

API 06719

G}()@ = /Q)
HAS WORKED ON THE.CATALYTIC EQUIPMENT PERICDICALLY -

LAST SEVEN YEARS - ALSO HAS SMALL FARM NEAR TOWN WHICH

HE WORKS,

A® I 3Im_s £3)—4?

e

5 2% || Eadald

I

L]




((‘k@" ’) occ-"s" -l _._
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— Pay
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= o COPY 1o be st 1 ey DR. JORN J, PHAIR C
o o:v?m )- the KETTERING LABORATORY .
ompery Modies! Deporimens Reseed EDEN AND BETHESDA AVES. '
;;"., Parsonnel Department Record CINCINNATI 19, OHIO A
‘e Q—ﬁ"&)‘,’;‘:&‘;‘ 4/8/s0  company FIRST CLASS OLL CO,
M w PLANT REFINERY oepNANCE
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OCC. or* T
AGE ﬁrﬁa pieE niTTER | (O cy)
1896 -~ 20 (U5 )moi -
™ - POLAND WORK  Active [ teave
STATUS Retired [] Other []

e — — —
OCCUPATIONAL HISTORY (List Ocrupations Chronologicaily, Beginning with the LAST or PRESENT JOB)

YEAR JOB DESCHPTION PRODUCTS
oM 10 wvafvnmo:a: (Q”\&#/Q OR TYPE OF WORK® HANDLED*
/—f N
1936 1950 FIRST CLASS OIL CO, PIPE FITTER PRODUC%E
/‘_—i 3
1934 1936 " ﬂm _ » .

-

1933 1934 " LABORER : "

1933 NEW YORK CITY BAKER ‘ CTS

T1921 1922 ﬁE&R&,&%‘:’fQ : PORTER --%u%crs
1918 1921 Wvu LABORER -
1916 1918 ? FARM LABORER PRODUCTS

UNUSUAL EXPOSURES TO POSSIBLE IRRITANTS® (From Personnel Records) - ( Q{.&/’e)

KND ‘ FROM 70 .- DEGRER TYrE
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JOB DESCRIPTIONS

PETROLEUM PRODUCTS

1-
To bn b e 23 1o 44 0F WORK e
THEEN AND ALWAYS INDICATE # - This'is a of petroleum
the wocker was an operator, laborer, still 4W°d“°"~ mDICA R FACH JOB the
_cleaner, or “other” duty. hn:lnte!hl v:rh-v mbﬂft
PRODUCTION - . - - (equal or less uent), note this fact
Rigpger and driller under “Additional A
Well puller Crude :el:mleum. reduced crude, as- 4

Others with Irequent exposure to
Others with infrequent exposure to
crudes :

REFINING
.. Catalytic cracking (includes thermal

cracking of catal cfeeds —
'Thermn]mcking v

Blgndmg of heavy fuel oxls (No 3-6)
-Blending of heating oil 2
Others on cracking opernﬁom

Beﬁmng and bkndmg of lubnants
mexn and p-chzm: of puses
Others—Lubricants and

Refining and filtration (pre-hxg
cenifugation) of paret -

Production of asphalt
Straight run disﬁnnﬁm—-Othm

Whlteoﬂmnuﬁct\u'bz
Petro-chemical opera

Special producb—-Ot.hm
Maintenance-Pipe fitters

Gaaoline, light ends and solvent naph-

Products derived from coking opera
tions (greater than or equal to GOO'F\
Nmuﬁmm from catalytic mfrc:-
orming processes or from
thermal cracking units in refineries
with catalytic crackers (600-1000°F'.)
additives

Petro-chemicals

SKIN IRRITANTS TO BE REPORTED

Th:.snsnbroadmupmgof:hnu-r!unts
If a history is given of unusual exposure
to any of them, either during the workers
employment in the petroleum industry or
in some other occupation, indicate in the
appropriate columns the period, degree
and kind of exposure.

PHYSICAL AGENTS

TRANSPORTATION Trauma
P&pe line workers Radiant heat
divigion — Transportation of Solar ra

h;.htmdmediumdnulh

Marine
Fuel oil carriers—Others (Tank cars,

ete.)
Transportation—-Others
MARKETING AND EXECUTIVE

Ultraviolet rays

Radioactive substances or roentgen rays
INORGANIC SUBSTANCES

Arsenic

Chromates

Others (Specify in detail)

Servioe stations » 4) OBGANIC SUBSTANCES
Others—Office workers, etc. (Q!'n %:rmﬁci v:hm

OTHERS (Not included in four main Soot P

divisiens) Creosote and anthracene oils

Job to be described in detail

Others (Specify in detail)

o ——
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IBM Card Code
API Project

February 1, 1955

Case Number - Punch directly
Column 1 = Hundreds 001
Column 2 - Tens
Column 3 - Digets

Year of Report
X - Prior to 1950
Y - As a double punch - 1960 and over
0 - 1950
1 - 1951
2 - 1852
3 - 1953
4 - 1954
5 - 19585
6 - 1956
7 - 1957
8 - 1958
9 -

1959
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olumn Page 2
7 (Note double Geographic lLocation (Residence or place of
* punching) employment at time of report)
0 - Not Specified - Unknown
1 - North Eastern States:
Connecticut New Jersey
Delaware New York
Illinois Ohio
Indiana Pennsylvania
Kentucky Rhode Island
Maine Vermont :
Maryland Virginia ‘.
Massachusetts West Virginia
Michigan Wisconsin
New Hampshire
2 - South Eastern States:
Alabama North Carolina
Florida Scuth Carolina
Gesrgia Tennessee
Mississippi
3 - North Central States:
Colorado North Dakota
Idaho South Dakota
Kansas Utah
Montana . Wyoming
y Nebraska
#¥3 . North Eastern - Central States:
Iowa Missouri
Minnesota
4 - South Central States:
Arizona QOklahoma
New Mexico Texas
*iéy- South Eastern -~ Central States:
- = Arkansas Louisiana
i'i_ ; 5 - South Pacific States:
' California Nevada
*xé - North Pacific States:
= ; Oregon Washington

o IR I g )
]

- Marine Workers (Crews and Terminal Employwes)
Pipe Line Crew and Production Workers
- Outside USA

-
»i
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Page 3

and Race

w
R

Unknown or not given
Male, white

Male, colored

Male, other races
Male, race unknown
Female, white
Female, colored
Female, other races
Female, race unknown

O ~IDN LN O
LI I B R B B I I |

9 Work Status at Time of Report

- Unknown or not given
Active

- Leave

Retired

- Other

_#QMHO

—
o
x

:

onh Date of Report

Under 30 years
Dead

Unknown or not given
30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70 and over

WD U N O D]
[ T T TR T I RO B T T T |

11 Age at Onset (First definitive diagnosis of a
neoplasm)

Follow the code of Column 10, except for Y
which can be disregarded.

12 Survival Period (From onset to date of report
or death)

Unknown or not given
0-5 months

6-11 months -
12-17 months ?
18-23 months .
24-29 months e
30-35 mcnths _
36-47 months -
48-59 months ’
60 and over months

WO~k WNdH-O
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Column Page 4

— 13-14 of Tumor - Histogenic Classification
erican Cancer Soclety Code)

Column 13 - Tens
Column 14 - Digits

Tumors of Glandular Epithelium (00-09)

00 - Ductal tumor

0l - Tumor of mucinous secreting epithelium

02 - Papillary tumor, not elsewhere classified

03 - Neoplastic cyst, not elsewhere classified

04,05 - Functionally active tumors

06,08 - Other specific glandular tumors

09 - Unspecified tumors of glandular
epithelial origin

Tumors of Nonglandular Epithelium (11-14)

11 - Tumor of transitional epithelium
12 - Tumor of basal epithelium

13, - Tumor of baso-squamous epithelium
14 = Tumor of squamous epithelium

15'16- 9008053850000 8080088002200

Tumors of Melanin Forming Tissue (17)
17 - Tumor of melancblast

Tumors of Epithelium, not elsewhere classified

18 - Specific tumors of epithelium, not
elsewhere classified
19 - Unspecified tumors of epithelial origin

Leukemias (20-29)

20 - Lymphocytic leukemia

21 - Monocytic leukemia

22 - Granulocytic leukemia
23'25- 9 8 0 56 6879 008 28 % ST s eV Se seN

26 - Compound leukemias

27 - Leukemia and lymphoma

28 - Other specific leukemias

29 - Leukemia, type not specified

Lymphomas (30-39)

30 - Lymphosarcoma

31 - Reticulum cell sarcoma

32 - Hodgkin’s disease

33 - Plasma cell myeloma

34 - Giant follicular lymphoma

35 - 060998080 0000 PIEROSNCTIDIPNVS




Column Page 5

13-14 (Cont.) Type of Tumor - Histogenic Classification

Lymphomas (Cont.)
36 -~ Compound lymphomas

37 - 8 B PN GO R POAABIB EEIS ESEOaneVEe
38 - Other specific lymphomas
39 - Lymphoma, type not specified

Tumors of Nervous Tissues and Associated Structures

40 ~ Tumor of ganglion

41 -~ Tumor of sympathicoblast

42 - Tumor of neurcepithelium

43 - Tumor of paraganglion

44 - Argentaffinoma

45 ~ Tumor of peripheral nerve sheath

46 - Tumor of meninges

47 - Tumor of glia

48 - Other specific tumors of nervous tissue
. and structures

49 - Unspecified tumors of nervous tissue

origin .
Tumors of Vascular Tissue (50-59)

S0 - Tumor of blood vessel
- Sl - Hemangiomatosis
52 - Multiple hemorrhagic hemangioma of kaposi
53 - Tumors of specialized vascular structures
54 -~ Tumor of lymph vessel
55,57 T sessgesacssBEVIINEIVVETISLS .
o8 - Other specific tumors of vascular tissue i
59 - Unspecified tumors of vascular tissue '
origin
Tumors of Muscle (66-69)
66 - Tumor of smooth muscle
67 - Tumor of striated muscle
68 - Other specific tumors of muscle
69 - Unspecified tumors of muscle origin

Tumors of Connective Tissue (70-77)

70 « Tumor of fibrous tissue

71 - Tumor of mucinous connective tissue

72 - Tumor of lipoid tissue

73 - Tumor of cartilage

74 - Giant cell tumor

75 -~ Ewings sarcoma

76 - Tumors of oaseous tissue, not elsewhere
classified

77 - Tumors of serous and synovial surfaces

API 06726




Column

s

18-14 (Conto)

15

Page ©
Iype of Tumor - Histogenic Classification

Tumors of Nonepithelial Tissues, not elsewhere
classified (78-79)

78 - Specific tumors of nonepithelial tissue,
not elsewhere classified

79 - Unspecified tumors of nonepithelial
tissue origin

Tumors of Embryonal and Mixed Tissues (80-89)

80 - Tumor of trophoblast

- 81 - Tumor of embryonal gonadal tissue
82 - Tumor of teratoid tissue
83 - Tumor of epithelial and mesodermal tissues
84 - Tumor of epithelial and lymphoid tissues
85 - Eunor of mixed tissues, salivary gland

ype

86 - Tumor of dental tissues

87 - Tumor of mesenchyme

88 - Other specific tumors of embryonal and

’ - mixed tissues

89 - Unspecified tumors of embryonal and
mixed tissue origin

Tumors, not elsewhere classified (97-99)

97 - Tumors of uncertain histologic type-no
agreement as to classification

98 - Tumors of specific tissues, not elsewhere
classified

99 - Tumor, cancer, neoplasm, and other general
and nonspecific terms

Other Conditions (XX, X8 and X9)
D.0 ¢ - No information

X8 - Not a neoplasm
X9 - Diagnosis not completed, possibly a
neoplasm

Type of Tumor - Degree of Malignancy

General Malignancy Code (Used with all Histogenic
Code Numbers except Code

Numbers 20-39)

- Not a neoplasm, no premalignant

X
significance

0 - Not a neoplasm, but having premalignant
significance

1 - Benign neoplasm, no premalignant ;
significance a

2 - Benign neoplasm, but having premalignant :
significance

API 06727




16-17 .
(Note double
punching for
melanomas
60-65)

Page 7
Type of Tumor - Degree of Malignancy

General Malignancy Code (Cont.)

3 - Diagnosis not completed, suspected
malignancy

<« Neoplasm, malignancy not determined

- Malignant neoplasm, non-infiltrating
(including carcinoma in situ)

- Malignant neoplasm, differentiated

- Malignant neoplasm, undifferentiated
(anaplastic)

- Malignant neoplasm, differentiation not
determined

S - Malignant neoplasm, metastatic site

® N b

Leukemia Malignancy Code (Used with Histogenic Code

Numbers 20-29)

S - Aleukemic, not otherwise specified g
6 - Chronic R
g - Acute

Not determined
Lymphoma Malignancy Code (Used with Histogenic Code

Numbers 30-39)

1 - Specified as benign (except the term
"benign lymphoma”)

8 - Single

g - Multiple

Multiplicity not stated

Primary Site (Based on Maryland State

Cancer Program Code)

Column 16 - Tens
Column 17 - Digits

International
Classification
Buccal Cavity and Pharynx Number
00 - Lip, upper 1404
01 - Lip, lower 140B
02 - Lip, unspecified 140C
03 - Tongue 141
04 - Floor of mouth 143
05 ~ Salivary Gland 142
06 - Other and unspecified i
parts of mouth 144 .
07 - Oral nasopharynx 145 i
08 - Nasopharynx 146 ;
09 - Hypopharynx 147 !
0X - Pharynx, other and unspecified i
parts 148

API 06728
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16-17 (Cont.)  Primary Site International
Classgification
Digestive System and Peritoneum Number
10 - Esophagus 150
11 - Stomach 181
12 - Duodenum 152A
13 - Small intestine 152B
14 - Large intestine, except 1538
rectun
15 - Rectunm 154
16 - Biliary passages 155A
17 - Liver 158B
18 - Pancreas 157
19 - Peritoneum 158
1X - Unspecifiad digestive 159
organs
Respiratory Svstea
20 - Nose, nasal cavities, 160A
. and middle ear
21 - Accessory sinuses 160B
22 - lLarynx 161
23 - Trachea 162A
24 - Bronchus and lung 162B
25 - Media stinum 164
' P 2X - Other and unspecified 165
T Tt thoracic organs
o Ze —eASd —>30 - Breast 170
Genital Organs
40 - Cervix uteri 171
4] - Corrus uteri 172
42 - Other specified parts 173 1
of uterus
43 -~ Uterus, unspecified 174
parts
44 - Ovary and oviduct 175A,175B
45 - External and 176
unepecified female
genital organs
47 - Prostate 177
48 - Testis 178
49 - Penis 179A
4X - Other and 179B
unspecified male
geni*al organs
(scretum)
" Urinary System
50 - Kidney 180
51 - Bladder 1814
55 « Other and unspecified 181B

parts of urinary system

API 06729

7o



Column

16-17 (Cont.) Prima

ry Site

yelanoma N Skin
e c

Types

pigit column Y Other

60 60
61

Other

Mglanoﬁa Types

ce, e/, 4=

- Skin of 1ip Casls 2o

- Skin of face,
neck

62 - Skin of upper
extremities

63 « Skin of trunk

64 - Skin of lower
extremities

65 - Skin, unquali

Soft Tissue

66 - Soft tissues
head, neck

67 - Soft tissues
.extrezities

68 - Soft tissues

69 - Soft tissues
extremities

6X - Other and uns

(Note

Bones

70
71
72
73
74
75

soft tissues

head,

fied

of face,

of upper

of trunk
of lower

pecified

190A
190B

190C

190D
190E

190F

191A
191B

191C

191D
191E

181F

197A
197B

197C
197D

197E

: This group will include neoplasm
of peripheral nerves which are coded to
193 of the International List.)

- Jaw bone

- Bones of head and face

- Bones of upper extremities
- Bones of trunk

Bones of lower extremities

- Bones, unspecified sites

Brain and Other Parts of Central
ervous sten

76
77

- Eye
- Brain

78 - Other central nervous

system and intracranial

nerves

Lymphatic and Hematopoietic System

80 - Reticulum cell sarcoma

8l

- Lymphosarcoma

82 - Other malignant neoplasam
of lymphoid t

issue

196A
196B
196C
196D
196E
196F

192
193A
133B

200.0
200.1
200.2

Page 9
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. 16-17 (Cont.) International
Classification
Primary Site Number
Lymphatic and Hematopoietic
stgem
83 - Hodgkin’s disease 201
84 - Giant follicular lymphoma 202.0
85 - Other forms of lymphoma 202.1
86 - Multiple myeloma 203
87 - Lymphatic leukemia 204.0
88 - Myeloid leukemia 204.1
89 - Monocytic leukeria 204.2
8X -~ Other and unspecified 204,3,204.4
leukemia
8Y - Mycosis fungoides 205

Malignant Neoplasm of Other Sites

90 - Thyroid 194 4
91 - Adrenal 185A %
92 - Pituttary 195B
93 - Thymus 195C é
94 - Pineal 195D -
95 - Other and unspecified 195E i |
endocrine glands .
96 - Other specified sites 13994 ¢
' 9X - Unspecified sites or unknown 1938B "
18 Stage of Disease
o
0 - Unknown, not given, or "
pre-cancerous ‘
1 - Early local, confined to primary site X
with no evidence of metastases and no 1
extension i

2 - Advanced local, no evidence of distant
metastases but extension to adjacent
anatomical sites

- Regional nodes and/or extension to
adjacent anatomical sites

- Distant metastases, including extensive
spread to adjacent anatomical sites

- Recurrence, original site

- Recurrence, metastatic site

19 Metastatic Sites

D > W

s e, e e,

L rmuma

Regional nodes

Local extension

Unknown, not given, or none

Remote metastases, bones upper extremities
Remote metastases, bones lower extremities
Remote metastases, bones spine

Remote metastases, bones skull

0o B O 4 D
| D R SN IR T |

P o o e
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olumn Page 11
- 19 (Cont.) Metastatic Sites

S - Remote metastases, mediastinum
6 - Remote metastases, lungs
7 - Remote metastases, liver
8 - Remote metastases, brain
9 - Remote metastases, generalized

20 Original Diagnosis

0 - Unknown or not given

1 - Medical department of the company
2 -« Private physician

3 - Public clinic

4 - Self or other

21 Method of Diagnosis
0 - Unknown or not given
1 - Periodic examination :
2 - Special study il
3 - Symptoms 1
4 - Other - 1
22 Treatment i'
Hormone )
Chemotherapy §
No treatment or unknown
Surgery ’“‘

Surgery with X-Ray

Surgery with radium f
Surgery with radicactive isotope :
X-Ray only (Radiation)

Radium only

Radioactive isotope only

X-Ray and radium or isotope

@D U WO NI O D
RN

23-24 Present or lLast Occupation in Petroleum Industry

Column 23 - tens
Column 24 - digits

00 - Unknown, not given, or none

Preoduction

01 - Rigger and driller
02 - Well puller

1 -

Others with frequent exposure to crude
petroleum

o
[,
]

(=
~
[ I I |

Others with infrequent exposure to crude ;
petroleum |

API 06732
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— 93-24 (Cont.)  Present or Last Occupation in Petroleum Industry

Refining

20 - Catalytic cracking (includes thermal
cracking of catalytic feeds) - Operators

21 - Catalytic cracking (includes thermal
cracking of catalytic feeds) - Laborers,
still cleaners, etc.

22 - Thermal cracking - Operators

23 - Thermal cracking - Laborers, still cleaners,
etc.

24 - Coking operations - Operators

25 - Coking operations - Laborers, still
cleaners, etc. .

26 - Blending of heavy fuel oils (#3-6)

gg - Blending of heating oil (#2)

29 - Others on cracking operations

30 - Refining and blending of lubricants -
Operators

31 - Refining and blending of lubricants -
Laborers, still cleaners, etc.

32 - Packaging of lubricants

33 - Manufacture and packaging of greases

34 -

35 - Others - lubricants and greases

36 - Refining and filtration (pressing or

— centrifugation) of paraffin - Operators

37 - Refining and filtration (pressing or
centrifugation) of paraffin - Laborers,
still cleaners, etc.

38 - Pacxaging of paraffin

39 - Others - paraffin

40 - Distillation of crude oil - Operators

4] - Distillation of crude oil - Laborers, still

cleansrs, etec.
42 - Production of asphalt « Operators
43 - Production of asphalt - Laborers, still
44 clearers, etc.

45
46
47
48
19
S0
Sl

52
53
54
S5
56
57

Straight run distillations - Others
White oil manufacturing - Operators

White oil manufacturing - Laborers, still
- cleaners, etc,

LI U B R B B B )

Petro-chemical operations - Operators
Petro-chemical operations - Labsrers, still
cleaners, etc.

API 06733
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Page 13

23-24 (Cont.)  Present or lLast Occupation in Petroleum Industry

Refining (Cont.)

58 -
59 - Special products - Others
gg - Maintenance - Pipe Fitters
62 - Maintenance -~ Boilermakers
63 - Maintenance - Mechanics
gg - Maintenance - Tank Cleaners
66 -
67 -
68 -
69 - Maintenance - Others
70 -
71 - Loading department .
72 - .
73 - o
74 - H
75 . -~ :
;6 ~ Control laboratory
7 -

78 -
79 - Others not otherwise specified -

General Refining Operations

Transportation

80 -
81 - :
82 -
83 - t
84 -
85 -~ Pipe line workers
86 - Marine division - Transportation of light

and medium distillates (end boiling point

<. 650°) ;
87 - Marine division - Fuel oil carriers »
88 - Fuel o0il carriers - Others :
89 - Transportation - Others

Marketing and Executive

90 - Service stations

91
92
93
94
95
96
97
98

Others - Distribution
Others - Office workers, etc.

API 06734
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—_ 23-24 (Cont.) Present or Last Occupation in Petroleum Industry

Others (Not included in the four main divisions)

99 - Job to be described in detail on card

25 Approximate Number of Years Employed in the
PegroIeum Industry Prior to oOnset

Unknown, not given, or none

0-1 year

2-4 years

S5-9 years

10-14 years

-« 15-19 years

20 and over years

26-27 Principal Occupational Assignments in the
. Petroleun Inaus%ry (2/3-9/%)

Follow the code of Column 23-24

DU LI O

4 28 Approximate Number of Years so Engaged in
| Principal Kssignments

Follow the code of Column 25

29-30 Secondary Occupational Assignments in the
- Petroleum Industry

Follow the code of Column 23-24

31 Approximate Number of Years so Engaged in
Secondary Assignments

! Follow the code of Column 25

32 Principal Petroleum Product Contact

The information will be punched as a
secondary petroleum contact if only

one product is listed and if the

exposure is described as rare, infrequent,
or light. :

No contact ;
Not given or unspecified petroleum products :
Crude petroleum, reduced crude, asphalts

Gasoline, light ends, and solvent

naphthas (<« 400° P.)

Medium distillates (400-650° F.)

Lube distillates and re&ated uncracked

intermediates (600-1000° F.)

- Refined products

~ o (4,008 LN O

- Products derived from thermal cracking units
in refineries before or without catalytic
cracking (600-1000° F.)

API 06735




T 32 (Cont- )

33

34

- 39

’ 36-37

Page 15

Principal Petroleum Product Contact

8 « Products derived from coking operations
(> 600° F.)

9 - Products derived from catalytic cracking
and reforming processes or from thermal
cracking units in refineries with catalytic
crackers (600-1000° F.)

X - Chemical additives

Y - Petro-chemicals

Approximate Number of Years so Exposed

No exposure

gnfnown or not given
2-4

5-9

10-14

15-19

20 and over

L I )
4§ 5 0V 3 5 8 0

Secondary Petroleum Contact

Follow the ¢ode of Column 32

0 - No exposure in any degree
Approximate Number of Years so Exposed
Follow the code of Column 33

X - No exposure

Principal Other Occupation - Punch as Coded

Column 36 - Tens
Column 37 - Digits

00 - Unknown. not given, or none |

Professional and Semi-Professional

01 - Doctors, lawyers, clergymen, dentists,
pharmacists, chemists, chiropractors,
veterinarians, optometrists

Midwives

Nurses

Students

Teachers

Auditors, clerical workers, bookkeepers,
secretaries, draftsmen, tellers, steno-
graphers, telephone and telegraph operators,
cashiers, librarians, accountants, pay-
masters

[ow )
preg
|
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Column Page 16
— 36-37 (Cont.) Principal Other Occupation

Professional and Semi-Professional (Cont.)

07 - Technicians, photographers, musicians,
artists, assayers

08 - Other professional and semi-professional
theatrical people, reporters, publishers,
undertakers, opticians, managers of
theaters, civil and mechanical engineers,
dieticians

09 - Housewives

Proprietors

(10-19 inclusive apply only to people who
own their own business)

10 - Store owners (sellers of merchandise, not
food). jewelers, furriers, clothing stores,
hardwood, art stores, florists, ete.

11 - Store owners (of food). grocers, stalls in

' market, produce dealers. bakers, oyster
business, ice business, huckster

12 - Cafe and restaurant owners, saloon keepers

13 - Barbers, cleaners, laundry hairdressers

14 - Turners. plumbers, paper hangers, con-
tractors, cabinet makers, shoemakers,

- tailors, stone cutters, blacksmiths, sheet
metal, printers, upholsterers, carpenters

15 - Painters

16 - Garages

17 - Manufacturers (small) (not foed) (food
uncer 11) .

18 - Jurk dealers

19 - Other business (owner), funeral directors,
owner of business (business urnknown), organ
builder, taxi proprietor, farmer, hauling,
pool room, coal and wood, real estate

Skilled Labor

20 - Craftsmen (men with epecific trades demand-
ing a certain amount of specialized skill).
Wheelwright, millwright, glaziers, copper-
smiths, glass blowers, tool makers, car-
penters, plumbers, electricians, machinists,
cabinet makers, pattern makers, surveyors,
siiver engravers, paper hangers, tinners,
printers, wood-workers, mechanics, lineman,
slaters ,

21 - Blacksmiths, pipe fitters, boiler makers,
brass molders, riveters, welders, sheet
metal workers

22 - Stone masons, cement workers, bricklayers,
plasterers, pottery makers, brickmakers

@
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Page 17

— 36-37 (Cont.)  Principal Other Occupation
Skilled Labor (Cont.)

23 - Marine and stationary engineers and firemen,

24

25
26
27
28
29

s

railroad engineers and firemen

Railway men (steam and street), dispatchers,
motormen, conductors, signalmen, brakemen
Painters

Taxi drivers, truck drivers, chauffeurs
Mechanics (garage) '

Tailors, dressmakers, shoemakers, milliners
Others. Jockeys, ship fitters, crane
operators, lumber inspectors, simplex
operators, watchmakers, tiremakers, riggers,
jewelers, car repairmen, tractor drivers,
tar men (Trade apprentices are in their
specific fraaes.fp

Sales and Service

30 .

31

32

34

35
36

37

38
39

Interior decorators, window dressers, sales-
men ‘and clerks in stores (not food handlers)
Workers in food trades, salesmen, hucksters,
milkmen, brewers, millers in food stores,
ice handlers, bakers, sugar testers, meat
dealers, canning, pickling, oyster shuckers

- Workers in slaughter houses, meat packers
- Waiters, waitresses, stewards, bartenders,

butlers, chefs
Barbers, hair dressers, manicurists,
matrons, masseurs

- Cleaners, laundry workers
- Commercial travelers, insurance agents,

insurance collectors, tax collectors, real
estate agents, insurance adjusters, credit
investigators

Policemen, firemen, mail carriers, city
inspectors and guards

Other miscellaneous sales and services,

U. S. Army and Navy, Marine pilot, gas
station attendants, manager of paper routes,
weather bureau observer, manager hotel store
room, foreman coal company, meter readers,
carpet and linoleum layers, sea captains,
salesmen (business unknown), paker (business
unknown), bill-poster

Factory Workers and General Laborers

40 - Factory workers, clothing, shoes

41 - Factory workers (others), machine operators,
upholsterers, still men, furniture finishers,
awning makers, bookbinders, cigar makers,
nickel platers, brass polishers, brush
makers, coopers, grain handlers

—r
]
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=== |
— 36-37 (Cont.) Principal Other Occupation i
Factory Workers and General Laborers (Cont.) g
42 - Janitors, watchmen, orderlies, porters, d
sextons, parlor car porters, elevator Q
tenders, window washers, dish washers i@
43 - Domestics, cooks, housemaids. maids, 5
laundresses, charwomen, housework by day, I
nursemaids ‘ i
44 - Day laborers, street cleaners, stevedores,
Jarbage collectors, farm hands, hostlers,
.5 (wood workers, if colored)
46 -
47 -
48 -
49 - Factory worker (factory unknown)
Miscellaneous
50 - Newsboy, messenger boys, errand boys, l
ushers, bootblacks, movie operators,
bundle wrappers ,
51 - :
52 - |
53 - !
54 - '
— 55 - '
56 -
57 -

Ragmen, light housekeepers, miscellaneous '
odd jobs, car parkers, lamp lighters, pin :
setters, pugilists, gardeners, attendants

at public baths, grave diggers

58 - Invalids

59 - Mentally deficient

SX - Reform school

38 Approximate Number of Years Employed at Principal B
U%Eer Occupation - Punch as cogza g

Unknown or not given 1B
0-1 year

2-4 years

5-9 years

10-14 years

15-19 years ;
20 and over years ' ]

PN DO
L O D R DR B ]

39 Exposure to Irritants Other Than Petroleum - /fi¢,1¢,4 :
" 7 ‘Prineipad Phgsical Agents |
1 -~ Trauma '
2 - Radiant Heat
3 - Solar or Ultraviolet Rays
4 - Radiocactive Substances or Roentgen Rays
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Column Page 19
. 39 (Cont.) Exposure to Irritants Other Than Petroleum (Cont.)

Inorganic Substances

S5 - Arsenic
6 - Chromates

Organic Substances

7 - Aromatic Amines
8 - gari Pitch, Creosote and Anthracene Oils
- Soo
) aca Céa. oK = Others (3pecified in detail)
b o = (0 - Unknown, not given, or none

40 Approximate Number of Years Exposed to Principal
Irritants Other Than Petroleum

Unknown, not given, or none
0-1 year

2-4 years

5-9 years

10-14 years

15-19 years

20 and over years

41 Degree of Exposure to Principal Irritant
U?ger Than Pe%ro[eum

Unknown, not given, or none
Heavy and continuous

Heavy and occassional
Heavy, amount not indicated
Light but continuous

Light but occassional
Light, amount not indicated

ONd WO
(IR R |

OO
[ T I D N B B |

42 Secondary Irritant Other Than Petroleum Products %

Follow the code of Column 39
43 Approximate Number of Years Exposed to Secondary ?
Irritant Other Than Petroleum Products h
‘ Follow the code of Column 40 )
44 Degree of Exposure to Secondary Irritant Other
Than Pe:roleum Products
Follow the code of Column 41

\GE*GL N* cp”i!* (4444; v Prise A (450
51*Q1eu1 s W QoL ig LF

. ' No powet — oty ks

4<

API 06740




SAMPLE COPY

CONFIDENTIAL
CLINICAL ABSTRACT

To be prepared in duplicate

—_ A, White original copy - Sent in as report to the .
Kettering Laboratory “

B. Yellow duplicate - R etained by the medical
department as record of .
case reported "

;?
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PERSONAL
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PATIENT 1S NOW CCNVALESCENT AMBULATORY - PROGNOSIS GRAVE

[hd IBal S)md?

pHYsiclANDR, PAUL SMITH (QA “"Q ) ADDRESS. DOCTORS BLDG,, PINEVILLE
} CLINIC OR ) NAME
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i
Securi
‘ Numb
. WHITE
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the worker was an operator, laborer, still principal material the worker encounters. TERMS USUALLY USED. WHEN THERE \
cleaner, or “other” duty. If there is an exposure to another product IS DOUBT CONCERNING THE Ma. CASE
PRODUCTION (eq dual S5 dlless mfreqcz;em), note this fact ~ LIGNANT NATURE OF A TUMOR IT NUME
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Blggdmg %f }-ne::tymg %ﬂoN (No- 3-8 Produets derived from coking opera- Chloroma DIAGH
' Others on cracking operau'ons tions (greater than or equal to 800°F.) Cholesteatoma
: Refining and blending of lubricants Products genved from catalytic crack- Embryoma
' Packaging of lubricants ing and reforming nrocesses or from  Ependymoma
l! Manufacture and packaging of greases -with catalytic crackers (600-1000°F.) Ganglioneuroma
Others—Lubricants and greases Chemical additives ’ Glioma
- Reﬁningifuancii ﬁ;trs;tion éipresing or Petro-chemicals Granulosa Cell
centrifugation) of parathn
‘ giﬁkaging oégnu gypei ml. ezhlr)(;sr::se DISCO
ers—-—tar
_' Distillation of crude oil Leukemia
Production of asphalt Lymphoma
Straight run distillations—Others Lymphosarcoma D
White oil manufacturing Linitis Plastica ATES
etro-chemical operations Melan
: Special products—Others SKIN IRRITANTS TO BE REPORTED M:nm;;‘jn .
! %aimenance—gi;:]e ﬁttaekrs Myeloma
aintenance—Boilermakers This is a broad grouping of skin irritants.
Maintenance—Mechanics If a history is given of unusual exposure Medul]ob_lastoma
Maintenance—Tank Cleaners to any of them, either during the workers Mesothelioma TREAT
Maintenance—Others employment in the petroleum industry or Mixed Tumor ’
aad'mlg fl%%arttment in some other lcu:z:up:-xtxgn, mdxc«zte cll:‘ the Neurocytoma
ntroi iaboratory propriate columns t 10! ee 3 3
Others not otherwise specified—General 3:1 kfnd of exposure. e pe gr gil:,ggendmghom
Refining Operations ealoma
PHYSICAL AGENTS Syncytioma
TRANSPORTATION Trauma Seminoma
Pipe line workers Radiant heat S mine 1
Marine  div: lslon—Transportanon of Solar rays ympa‘t.hob astoma
light and medium distillates Ultraviolet rays Spongioblastoma
Maf' end dt;oi.lirtg pori‘f‘:t llesil than 650°) Radioactive substances or roentgen rays Teratoma
ine division—Fue! oil carriers
Fuel oil carriers—Others (Tank cars. INORGANC SUBSTANCES Thym’oma. PATHL
ete.) Arsenic Paget’s Disease
Transportation—Others Chromates Wilms' Tumor
. Others (Specify in detail) Ewing's Tumor
MARKETING AND EXECUTIVE
e ; ORGANIC SUBSTANCES Grawitz’' Tumor
Service stations L')I . 5 —
Others—Office workers, ._?:omatm_ t‘z::hxmnes ——
OTHERS (Not included in four main Soot | © UNUsy
divisions) Creosote and anthracene oils —
Job to be described in detail Others (Specify in detail) KIND
—— —_—
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PERSONAL
pHYsICIANDR. PAUL SMITH

CLINIC OR

hospiiaL PINEVILLE HOSPITAL

ADDRESS

(qn ,,?Lfyl) Appress. POCTORS BLDG,, PINEVILLE

15TH ST,, PINEVILLE, OKLA,

—
——

JOB DESCRIPTIONS

To be based upon 2/3 to 3/4 OF WORK
ASSIGNMENTS. DISTINGUISH BE-
TWEEN AND ALWAYS INDICATE if
the worker was an operator, laborer, still
cleaner, or “other” duty.
PRODUCTION
Rigger and driller
Well pulier
Others with frequent exposure to
erudes
Others with infrequent exposure to
crudes
REFINING
Catalytic cracking (includes thermal
cracking of catalytic feeds)
Thermal cracking
Coking operations
Blending of heavy fue! oils (No. 3-6)
Blending of heating oil No. 2
Others on cracking operations
Refining and blending of lubricants
Packaging of lubricants
Manufacture and packaging of greases
Others—Lubricants and greases
Refining and filtration (pressing or
centrifugation) of paraffin
Packaging of
Others—Paraffin
Distillation of crude oil
Production of asphalt
Straight run distillations—Others
White oil manufacturing
Petro-chemical operations
Special products—Others
Maintenance—Pipe fitters
Maintenance—Bollermakers
Maintenance—Mechanics
Maintenance—Tank Cleaners
Maintenance—Others
Loading department
Control laboratory
Others not otherwise specified—General
Refining Operations
TRANSPORTATION
Pipe line workers
Marine division — Transportation of
light and medium distillates
(end boiling point less than 850°)
Marine division—Fuel oil carriers
Fuel oil carriers—Others (Tank cars,

ete.)
Transportation—Others

MARKETING AND EXECUTIVE
Service stations D% P
Others—Office workers, (en *)

OTHERS (Not included in four main
divisions)
Job to be described in detail

PETROLEUM PRODUCTS
TO BE REPORTED

This is a broad grouping of petroleum
products. INDICATE FOR EACH JOB the
principal materia] the worker encounters.
If there is an exposure to another product
(equal or less frequent), note this fact
under “Additional Comments”.

Crude petroleumn, reduced crude, as-

phalts

Gasoline, light ends and solvent naph-
thas (less than or equal to 400°F.)

Medium distillates (400-650°F.)

Lube distillates and related uncracked
intermediates (600-1000°F.)

. Refined products
Products derived from thermal crack-

ing units in refineries before or
;Bi‘%o;t catalytic cracking (600-
° ‘)

Products derived from coking opera-
tions (greater than or equal to 600°F.)

Products derived from catalytic crack-
ing and reforming nrocesses or from
thermal cracking units in refineries
with catalytic crackers (600-1000*F.)

Chemical additives

Petro-chemicals

SKIN IRRITANTS TO BE REPORTED

This is a broad grouping of skin irritants.
If a history is given of unusual exposure
to any of them, either during the workers
employment in the petroleum industry or
in some other occupation, indicate in the
appropriate columns the period. degree
and kind of exposure.

PHYSICAL AGENTS

Trauma

Radiant heat

Solar rays

Ultraviolet rays

Radioactive substances or roentgen rays

INORGANIC SUBSTANCES
Arsenic
Chromates
Others (Specify in detail)
ORGANIC SUBSTANCES
Aromatic amines
Tar or pitch
Soot

Creosote and anthracene oils
Others (Specify in detail)

- TUMORS TO BE REPORTED

——

LIST IS NOT EXHAUSTIVE BUT CQM.
PRISES THE GREAT MAJORITY oy
TERMS USUALLY USED. WHEN THERY
IS DOUBT CONCERNING THE MNa.
LIGNANT NATURE OF A TUMOR. It
SHOULD BE REPORTED.

Carcinoma (and any term of whict

m;?iima one of these words is 1
Endothelioma ‘ part

Acanthoma
Astrocytoma
Brain Tumors
Chorioma
Chloroma
Cholesteatoma
Embryoma
Ependymoma
Ganglioneuroma
Gliorna
Granulosa Cell
Hypernephroma
Hodgkin's Disease
Leukemia
Lymphoma
Lymphosarcoma
Linitis Plastica
Melanoma
Meningioma
Myeloma
Medulloblastoma
Mesothelioma
Mixed Tumor
Neurocytoma
Oligodendroglioma
Pinealoma
Syncytioma
Seminoma
Sympathoblastoma
Spongioblastoma
Teratoma
Thymoma
Paget's Disease
Wilms' Tumor
Ewing’s Tumor
Grawitz’ Tumor

ADDITIONAL COMMENTSM ;
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