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Update of a Mortality
Pefroleum Refineries

Samuel D. Kaplan, MD, SM Hyg

A large cohort of pearolenm rvfisery workars with oag
duriten of employment loag latency, and relatively young
age ot Riry had fis vital ntasas updated Lhreagh Dee 31, 1960,
The standardised wortslity ratic (SMR) for all cuasme was
78. Bach aanpeopisastic onvss hed ua AMR belew 100, (naind-
(ag 8MRs of 82 lor ecaphypena wad foc all disesses of the
seattourinary sysiem sod of T3 lor chrosio sepbrith. The
MR low o} cascars wns §7. SMRs for Weaifls secplesme
naladed digestive rysiecs. 90: lang, $8; Kdaey, 86; braia, 83;
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Dec 31, 1980. Deta wers asalyzed by s modified .fe
table program sdapted from ihe one descrmbed by
Monsoo' and & somputer program frow the Natoow
Instituts for Oocupational Salety tnd Health (NIOSH) *
For study cobort members lowt to fallow-up perscs-
sears were socumulsted undl time of loes The stasd
ardised mortaiity retio (SMR) for wultiple myeoma
(which wea not svudlabie Lo either the Mogswn ar NIGSH

prog ) wea caleuiated from data provided by Dr Gary

(01; muittpis =y 193,
LN poljuythemls vars (fowr deaids), 453. mpelsbresis
{three desthe), BO1; and bealgn and unspecified drais see-
plasws. 108. Thary swre ine deaths trom mesethslowa: oll
e smployees bad mere thas SO pears of employment. with
an SME o 841.

In January {978, Tabersha w-Cooper Associstss, Incor-
poratad (TCA). under the sponsorship of the Amer~
{can Petrolenm lostituta {AP]), begun 2 retrospective
cobort mortality study of worksrs i3 & semple of United
States petroleum reflneries. The original report wes
wideiy distributed by APL Becauss the cobort ls pot
oaly iarge but (s 4lso one mith long istescy and duration
of exposure with sarly sge st hire. this study (s iikely
to be & particulsrly valusble addition to the Utersturs.
Therefors, the cobort's vital status das been updated.
snd & detailed snslysls was carned out.

Methods

The nial status of the cobort wes updated through

Prog SKI [atarnaticnst 333 Rarecawvod dve. Mesla Put CA
4004 (Dr Eaplan, Senior Bpidentsologis).

Addres corres v Departmesi of Hetilh Sarvice. Adwit
Beatd Section. T14 P B Boom K. Sacrameass Ca S6d14 (Dr
Kapias)
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Marsh. SMBs for masothetioma were calculsted from
sxpectad nuwbers geosrsted by age-vpecilic ratee for
whits maies (or the years 1999 o 1971 trom the Thrd
Naticoal Cancer Survey (M. Myers. persousl scommum-
cation. 1984) and annusi age-specific rates lor Taca
trom the SEER Program for the years 1973 10 1978 "

In al) the sbove analyses. black males wurs sosiysed
in compariscc with e moriality sxperiencs of soowhite
males. All otber study cobort members bad e aor
tality sxperisncs compared with that of whitd aes
a5d the resuite wers comdtaed. Based op the distnbutias
by plant of those cobort members with known rece »e
wilmats that 99.9% of thoss whose mortallty sxpeneoce
was compared with that of whita zales were whits

TCA collacted 90,100 todividual cecords for this study
Of thess, 178 (0.9%) were sliminated from the ansyus
for the following reascna:

1. Seventy-nine warkars from one refinery wars euz-
nated becaces the records for men who bad .uit or
ware discharged were kapt for caly 1 year cnies tde
ecapioyes bad died on the job.

% Forty-ous bad worked less then } year at=sez
1963 wnd 1971,

3. Oue wus female.

4. Pifty-saven wers duplicate records, wnclualoy 0
of employess who qualified In more than one parucipui-
\ng refiaery.

With the siimination oi those recorda. the tuts. muart
size for follow-up and aoalysis bocaus 13501
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e
Drsesses of gervosnary k5] 5252 63 4388
System
3 1793 71 39124
Oxscases of (e sket anG S E) 215 95 19-278
SRMERS L3
Drsasses of 1 MUSCOOIXG- 3 754 4 &6
fota Tys1em and con-
nectve WH
Symotoms anc 4-osfned 54 6378 85 84110
conarone
ACDoeNts PORCIINGS. i v 260 852 & 61-T7%
ohence
Al noCIOents 184 23798 68 5340
MGIOr vece scocernTty 7 10632 72 57-3%
§7 819 70 5390
M other causas 12 1914 63 32-110
UnKnOwn LY

“NO of workers 19 391 No of penson-ysers 297 591 8

specific causes of death. The B8.6% follow-up rate com-
pares favorsbly sth follow-up rsies usually schisved in
retrospective cobsrt mortallty studies and fewer than
2 5% af the dests certificates wers Dot obtaised.

Part of the sxpikoation for these low SMAs appesrs
10 ba the well-kmows heaithy worker effacs. Anscdotally,
peopls (amiliar with patroleuss reflnerios have Doted
thatl haavy xmoksrs are 1ot Likely to work L2ere because
of the smakng restncucns (Or salety purposes that are
unposed at work. {n combination with the usus! bealthy
worker effect. the anecdotally noted low making prev-
alence among refinery workars may expisis thees fad-
ngs.

The socurscy of the diagnoses and the appropriate-
ness of the comperasca data ocowld have affected the
results far mesctbelioma The probeble ass result is that
the expectad numbser of desths from this cause is alightly
oversstimated, which meens that the SMR is. U say-
thing, underestimated.

Thers were nioe cbeerved desths and 7 93 expected
deaths (rom ICD Code 202.8 in the Fighth BRevimoo
{other prumery maligoant neopiasms of iymphoid tUssue)
for an SMR of 113 with s 96% confidencs wisrval of 58
to $18. For the remaunder of Cods 208 (other than
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208 2) in tbe Eighth Revisioo (aad fer Codes 2n2 14
206 10 Lhe Seventh Revision. which equate 1o Code 202
la the Eighth Ravision) thers were oas ovsarveq fe,.-
and | 03 expocted deaths. for a0 SMR af 37 Fur o,
cytbemia vers thers ware four obesrvad dealhs 2na ) 3g
sxpected desths from this cause for an SMR of 443 irg
96% confidence wtarval of 120 to 1,164

The 88 observed destha {rom necplasms of |, zgry; .
and bsmatopoistic tissue are thret more thag ‘re -7'
served destbs from each of the campounents (1 :pnos,,
coms apd reticulum cell sarcoma. Hodglns iiseas
loukeaus. acd cancer aof other iymphstic tiasue) T-,
difference 15 tbe thres desths from myeiolbrous 7T,
sxpectod sumber of desths was 1 49, WFch jivey ,-
SMRB for that cause of 90} with & 9% coniiaenc,
ntervai of 41 to 588.

it would sppowr Lhat the concern about geopiaszrs
the [ymphstic saod hemstopoiesic rystem srises ;rizar
Uy from poiycytbemis veérs, sad pertape from .
bross. There 1 some questioa as g whether 'lesy
really ceoplasns. and the Sevesth Revisioq pusces - -
bath under diseasss of the biced wsd biocog . :
organs. However. the pumbers wre 00 smay 'or
cythemia vers sod myeiofibrosis o warrez: .r .-
wnvestigation At present.
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