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Epldemlological studies of a group of flfteen thousand petroleum

workers for a period of twenty-one years revesl a lesser lncidence of

cancer deathy than the general population in the same ares,

The relationship of tion to th types

p p g Incidence of certaln of
cancer has been gnized by the medleal profession for many yean.
Among the first such reports was in 1775, when Percival Pott described
scrots] carcinoma In men constantly expoted to soot. In 1915 Yomagiwd
and Ichikowa reported that continuous painting of rabbits ears with tar
led to the appearance of carcinoma.

The aimilrity of the physical properties of crude oll and creasots oll,
(s coal tar product) has led many Investigators to carefully study

petroleum crude oil for the p of ‘carct The
results of thess Investigators have been fnconcluslve, or with
of bl ‘ e, or without evidence

New techniques In refining processes in; the early 140's produced new
campounds which have been shown to. have carcinogenic properties
when applied experimentslly to laboratory animals, 1This makes it de-
sirable to study the Ineidence of tumor mortallty In petroleum warkers
as conipared to the general population,

Epidemiological studies of emplo

yee groups offer one of the best
methods of evalusting the relationship of a glven occupation to the
development of cancer? There are limitati in the y of

AN AMALYSIS OF CAKCIA MOATALITY i LMPLOYILS, ANNUITANTS 6F AH OIL COMPANY

studles based on Information taken from death certificates generally.®
The Unlted States Public Health Service has studied ihs problem in
selocted metropolitan ¢ and rural arems! This information is amplified
by the experience accumulated by life insurance companles. Research
by Industrial medical groups may augment thesa epidemiological snslyses
by studles on specific segments of the working population.

Wo present, at this time, an analysls of tha tumor moriality experience
in a representative unlt of the petroleum Industry for a 2l-year period
ending In 1053,

At present, Humble Oll & Refining Company -and its subsidinry,
Humble Pipe Line Company, have a combined employee population of
over 10,000 workers who have been engaged fn the xploration, pro-
duction, refining, transportation, and marketing of petroleum cruds and
fts products In the Southwest pastion of the United States. Tha death

certificates for annuitants as well as employees . of this group were
tinely subjected to medical review and verification. While no claim

)

of 100% disgnostic accuracy is made over thiy 21-year period, it Is felt
that the procedures used to insure accurscy are efther compansble to or
better than thoss included In similar analyses ahawbcm.

Woe belleve the At question of significance In an wnialysls of this type
is whether the group of employees and annultants studied shows an
overall tumor mortallty experience significantly different ‘from that of
the general population in the nates from which the group was drawn,
Because the employees under study In this analysls have gradually In-
creased in number during the period of observation, for the purpose at
hand, the average yearly number of employees and annultants Is used.
In the 21.year period extending from January 1, 1835 through December
81, 1855, there were 170 cancer deaths reported in a population which
averaged 15,257 annually. This is equivalent to ax overall cancer death
rate of 85.0 per hundred thousand per year. (Table 1) Since this
represents an integrated mto for the 21-year period, it is best compared
with public population fgures reported mround the midpolnt of the
period, Le, 1045, This is a valid comparison s can be seen by examin-
Ing the Increass in United States cancer mortality rates during the period
under review. This increase s approximately a linear one.
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COMPARISON OF CERTAIN TUMOR MORTALITY RATESY

Rate ' Frequency
Death rate for canoer, all forms,
for U, S.. 1943 1817, per 100,000 per year

Arkansas 787
Louisians 912
Oklahoma 102.1
Texas 68.0
H, R} "‘ p 1, rl y 'nd { Y 55‘9

TABLE I
°Flgures for U. §. and 4 states reduced by 2% to comrect for tumor

mortality 0+ 20 year age group. s

The comparison Iy further supported by taking into account the fact
that the employee population is over 18-20 years of age. The traditional
method of applylng a correction would be to wse age specific death
rates.  However, with only 179 cases distributed into five or slx age
decades, the groups would bocome 30 small as to reduce the statistical
significance of comparisons. For this reason we have corrected for that
percentage of the total tumor mostality which is experienced by the age
group 0-20 years,

The best information for this corvection is provided by Public Health
Service Monograph #29%, which shows:the percentage distribution of
cancer by age groups for the year 1947.; From these fgures, we calcu-
late that spproximately 2% of the tumor: mortality In the genonal popu.
Iation way experienced by ths age group 0-20 years,

Another significant feature In this overall comparson is the geo-
graphicsl distribution of cancer deaths. In thia connection, the area
of Humble Campanles’ aperations Is. that portion of the United States
identified by the National Offics of Vital Statistics as West South Central,
comprising the states of Arkansss, Loulsiana, Oklahoma aud Texss,

The fact that the cancer death rate in the employee and annuitant
population studied is well within “normal llmits” suggesty that the mag-
nitude of any potential csrcinogenicity probl which may be present
Is not sufficlent to aflect the oversll rates. Another very general type
of comparison that may be useful is the proportion of the total deaths
that are due to , lLe., the ly used fgure of relative fre-
quency. It Is again apparent that by a d g Wy pted
yardstick, Humble Companles’ overall tumor moriality experience does

o

not signifcantly differ from that of control groups. These figures are
presented (o Table II. In sddition, the "length of servics” for the group
as a whole sveraged 19 years, & perfod which may eocompass at Jeast
s propoction of the latent poriod of any cccupational associated lealons.

RELATIVE FREQUENCY OF CANCER DEATHS

Ares Total Deaths® Tumor Deathst Percent
U.8., 1045 1,258,744 173,015 ° 13.8%
Arkansas, 1943 13,203 1,457 11.0%
Loubslana, 1945 18,863 2,333 11.7%
Oklaboma, 1645 18,891 2171 . 128%
Texays, 1045 52,850 5,801 1%
Humble Companies 1,481 mo. 12.1%

TABLE Il Yo
*Reduced by 10.2% to correct for the mortality occurring in the age

group 0- 20 years,
tReduced by 2% to correct for the tumor cocurring in the age group
0-20 years.

If & positive correlation existed between occupation and tumor mortal-
ity, one might expect it to appear in organ systems most directly exposed
to environmental agents, Thess would include the skin and the respira-
tory tract.  With reference to skin cancer, the data on mortslity rates
and relative frequency are summarized {n Table 11, ‘

The resplratory truct would apposr to be a logical target tissue for
hypothetical carcinogenic factors related to ocoupstion. . 1t will be useful,
therefore, to compare the Humble Companles’ resplratory tract tumer
mortality with other experlences. 'This is done in Table IV.

MORTALITY EXPERIENCE DUE TO SKIN CANCER AMONG MALES

Group Skin Cancer Deaths/100,000/Yx.
Humble C pani B ‘v yoos and
Annuitants (1935-55) 3.75
Atkansas (1845) 5.40
Louisiana (1045) 400
Oklahoma (1845) 8.6
Texas (1845) 740
Above States Combined 6.83
United States (1845) 5.08
! TABLE 1II .
o
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MORTAUTY EXPERIENCE DUE TO RESPIRATORY TRACT CANCER AMONG

MALES
Group Respiratory Tract Deaths/100,000/Yr,

+ Humble Comnpanies Employces and |
Annultants (1835-55) 3 13.1
Arkansas (1045) 1 149
Loulsiana (1645) ; 252
Oklehoma (1945) H 147
Taxas (1845) ¥ 165
Above States Combined 17.0
United States (1845) 308

TABLE 1V

Having looked st oversll rates and. relative frequencies of tumor
deatbs, and having followed this with an examination of these lndices
ax they relate to neoplastic lesions of the skin and respiratory tract, let’s
exmnine the effect of occupational grouping on these Indices. Table V
shows the overall mortality rates and relative froquencles for cancer
deaths amanged by Humble Companies! major departments. Inspection
of Table V shows that, in general, departmentsl grouping was not as-
socisted with significunt increases in tumor mortality mates nor with in-
cresses in the relative froquency fgures, One group, exploration, de-
serves mention however. The cancer death rate for this group s not
remarkable but it appears that, as judged by the relative frequency
value, about twice as high a proportion of the deaths were due to-cancer

. than In sny of the other departmental giuups. Note, however, that the

TUMOR MORTALITY EXPERIENCE BY MAJOR DEPARTMENTS OF
HUMBLE COMPANIES

o s

CEE MR BRI o e e A,
Humble Pipe Line o e

Company 2373 38 367 736 763 104%
Humble Oil & Re-

Bning Company: '
Production 4502 61 454 473 63.3 13.4%
Refinery 6230 60 531 405 458 11.3%
Sales 743 g 82 528 57.7 10.8%
Explorstion 1050 11 45 204 499 UA%
Totsl 15257 179 1481 462 559 12.1%

TABLE V

total death rate for this depastment Is about half that of the other de-
partments, A relatively small number of pon-cancer deaths appears
to hava pushed the relative frequency higher than would be expected on
the basis of the cancer death mte,

Further iight on the effect of departmental gmuplng on‘-lhm mortality
fgures i3 shed by some other charscteristics of the de ntsl groups
which are shown in Table V1. Hers, note that certaiil idepartmental seg-
meaty have a leas seasoned group of employees than athers)iwith « spread
around the 18-year avenage length of service rangiog from 13 years in
exploration to 23 years [u Humble Pipe Line. Ia this conuecticn, it Is
Interesting and expected to note that the highest cancer death rate, 7¢.3,
was In the Humple Pipe Lins employees, the group with the longest
service. This is also the group with the oldest sverage age, by approxd-
mately 7 years. While the exploration group had & relatively Jow total
death rate, the mortality experienced appears to bave occumed at a
younger age although In smaller numberz. )

ADDITIONAL CHARACTERISTICS OF GCCUPATIONAL GROUPS

Occupational Avenage Length Average Age

Croup of Service at Death
Pips Line Company 23 yn, 55 yrs.
Production 2L ya. ' 58 ye.
Refinery 20 yrs, 55 yrs.
Sales 18 yis. 54 yrs.
Esploration 13 yn, 43 yrs,
Total 18 yrs, 52 yrs.

TABLE VI

In locking at this 21-year experlence, certain questions suggest them-
selves. Fint, do oll company employees differ significantly from com-
parable segments of the general population and vversll tumor mortality
experlence? The data says “no”; in fact, the group undér study ap-
peared to show & favorsble tumor mortallty experience ss compared
with that of the public In areas from which they were drawn,

In view of potential skin contacts with certaln pclmlcum dedvatlves
knawn to be ble of producl in tal animaly, how
does the death rate from skin cancer compare with that of mmplmble
wegments of the general populstion? Hers again our employes and
annuitant population expetience a rate at least as good or better than
that of the population from which they were drawn,
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In view of lhe pounml inhalation of vapors and fumes that mey be
facturing operations, how does the desth mie from

mphntofy tract cancer compare with that of .the general population?
The resplratory tract tumor mortality rate comperes favorably with con-
trol groups. Although the relative frequency figure for this group of
3 is hat higher than that of the geneml popula.

4!100:‘““' 1 snalysls indlcated that this differencs was Insignificant.

In addition to mortality mtes, certal typaol,‘ fal pational
exposures may result in the eariler d P of pooplastio lesions in
!bopuuy,-llboughtheovmllﬂmlngumybolhem 1s thete any

that to dl ocauwlluln&hpwpthmlncom-

parsble segx “oflho '?optdluauf Agulo, the answer Is “no.”
lnﬂwo(thodlﬂ'mttypelof ial exp thnm J"h
reflning, marketing, produciog, iand transpostd

mlh«sslgnlﬁumdlﬂuawulntbeupaimoﬂhmbmﬂddepm
emental categories of Lhe employed population? Humble C fe’ dats
showed these were no significant correlations between brosd oocupa-
tional groups and higher tumor mortality experlence, Because of thelr
greater exposure, It Is noteworthy that the refining group had the lowest
cancer death rate and the next to the lowest relative frequency mte of
any of ths occupational groups observed,
ln lhe petmleum industry, as 'in the chemical and other related In-
ble attention has been devoted to possible relationships
belween occupational exporute and neopluuc disceses, The Introduc-
tions (n 1042 of catalytio g in the p Industry, stimulated
continuing research and pnvenﬂvo effort. Tho dats pmunled above
suggests that this effort may have been & successful one.
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FORMS, INTERVALS BETWEEN EXAMINATIONS,
WHAT SHOULD 3E INCLUDED

'DR. RUSSELL G. BIRRELL
Imperial Oil Limiied
Toronto, Canads

When developlng the forms and procedures for the medical i
ton of prospective and regular employee, a great deal of time and
effort was spent In reviewing forms In use by r=our own and other ccm-
panies, Consideration had to be glven to th !
in concentration of Compasy population, and

vatlability of well-trained,

Interested Internlsts. Finally, our. forms and;a:"Guidn for Modlcal Ex-

aminers” were approved. The forms have ‘Baon revised onee, and &
revision of the “Guide for Medical Examiners” ix under consideration.

The completed forms are kept in our Health Centres. 'Where examina-
tons are being armanged outside the Company: Health Centres, the zp-
plicant or employes ts glven fonns, with certuln portions cumpleted by
mansgement, as well as a self-addressed stamped envelope. The classi-
Beation oo preplacement examination it sent to mansgement; the other
forms come, to the Medical Diroctor or to the: Reglunal Health Centre
concerned.

Al lppllmnu Im‘ employ‘ment. except short-term temporary help, are
ly. We pplicants for: or %
pl n Tbey for much of our tumover., We have scen
serlous conditons, requiring immnodiate modical care or restricted work,
even It college students who have regulss examinations at the beginning
of the school year. During one summer season, we found two cases of
active tuberculosls smong sous of our own employees, one of whom had
been brought o great distance but who had:not beea examined untit
after he made the trip.

Our Medlcal Examination Record (form Med. 17) hes parts, F, I, HI,
1V, snd V. In addition, a famlly and personsl history sheet, und a sum-
mary sheet, are used In our Health Centres. Physiclans' Examination
Summary cards (LB.M. card 88133) are used to record the results of
the examinstions and for statistical work,
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