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An Investigariorn of Brain
and Lyophopoistic Cancer

at a Uniaon Carbide Plant in Seadritfcr, Texas

SIMMARY

A series of epidemiclogle studies was conducted to investigate
possible éxcess brain and lymphopoietic cancer mortality among
employees of a petrochemical plant in Texas. Regional case
ascertainment did not identify any brain or lymphopeietie cancer
&eaths other than those initially repofted: one brain and 5
lymphopoietic cancer deaths. A proportionate mortality study and a
preliminary sample—based cohort mortality study indicated exeesses of
lymphopolietic cancer mortality among the employee population at the
plant. The PMR for lymphopoietic cancer was 666, and the preliminary

estimate of the SMR was 291. A case—con:rol study of plant employe#s

indicated associations between lymphoie:ic cancer mortality,
specifically Hodgkin's disease, and assignment to low~density
pelyethylene production areas. However, the long~term employment of
one case at a diffeéent chemical plant, the limited number of cases
and the calendar distribution of Hodgkin's Disease deaths (last
occurrencemsh 1966) substantially weakened any conclusions that the
excess of lymphopoie:i;_deachs may be causally linked to employment at

the plant or in the low-density polyethylene area.






INTROZUCT ION

While investigating a cluster cof brain tumor deaths at a Union Carbide
chemical plant in Texas City, Texas,(l) NIOSH was inform=d of a

brain cancer death and a pessible cluster of lyﬁphopoietic cancer
deaths at a Union Carbide chemical plant located in Seadrift, Texas.
Because 18 brain tumers deaths had already been documented at the

Texas City plant,(l)

which is similar to but older than the Seadrift
plant, there was concern that this newly reported brain cancer death

might be the first of many at Seadrift.

Plant Description

The facility at Seadrift, Texas is a diversified chemical production
plant. It is located on the Gulf Coast approximately 150 miles
southwest of Houston. In its curreant configuraticen, productioﬁ unics
and related structures cover 1,450 acres of the 2,500 acre compound.
As of October 1978, there were 1,303 company employees and an
estiﬁated 250 contract laborers at the facility. Following the-
plant's start-up, the number of company employees bas grown steadily
from 126 in 1954, to approrimately 800 in the 1960's, and exceeded

1,000 in 1974.

When the facility began operaticns in 1954, its producticn was limited
to ethylena ¢xide, olefins aﬁ& low-density polyethylene, An ethylene
oxide derivative unit cawe into production in 1956 and a high-dens;ty
polyathylene unit in 1957. Expansion in the 1960's included the |

addition cf an aleohol unit 1h 1960, a styrene unit in 1964, and



expansion of the olefins and ethylere oxide units, in 1961 and 1953,
respectively. In the mid-1970's, production facilities of both
high-and low-density polysthylene were expanded, but styrene

production was curtailed in 1978 (See Flgures 1-3).

Objectives

Confronted with a small number of cases arising from a population of
modest size, the NIOSH investigators limited the scope of their
initial investigation to the following activities:

* Verifying reported brain cancer and lymphopoierie cancer
deaths;
Ascertaining‘additional deaths;
Computing prelimiuafy estigates of risk; and

Investigating associations of selected causes of death and

particular chemical processes.

The results of these activities were only expected to serve as a basis

\4

for future investigations at this or other chemical plants.
METHODS

Case Ascertairment and Verification

Information concerning all deaths of S=2adrift employess known to the
company was made available by the plant medical directors The precise

mechanism for the company knowing of these deaths was not deterzined..



ascertainmant of additiunal deaths 2ue to braiﬁ er lymohepeoletie
cancer was based on a computer search of state vital statisiics
records §f all Texas cancer deaths from 1949 chreugh 1977. This
search was conducted by the University of Texas System Cancer Center
using computer data tap?s provided thsm by the Texas Department of
Health Resources. All §eaths meeting the following criteria were
selected and printed on listingék

*  Death occurred during the perioa from January 1, 1954 through
December 31, 1977;

Age at death was greater than 19 years

Decedent was a white male;

ICDA Seventh Revisica Code for underlying cause of death was
193, 200~203,205 ot revision equivalents; and

County of residence at time of death was Calhoun, Jackson,

Refugio ar Victoria.

These listings were then manually matched by NIOSH investigators

against personnel records at the Seadrift plant.

Preliminary Risk Estimation

Addi{tional activities were focused on the lymphopoietiec cancer deaths
because the brain cancer death initially reperted was the only
confirmed case. The protocél consisted of three short-teru
epldemiologic studies to be conducted using only readily availadble
information. The designs chosen wvere a proportionate mertality study,

a prelinminary sample-based cohort study, and a case-control study.



Prosoriicnate Mertality 5Study:  The stuuy was conducted to Jdaternina

whather or not the propertions of ceaths due to lymaphopoietic cancers
amerz theoss deaths known to the company ﬁere unusual, Separate
proportionate mortality ratios (PMR's) were calculated for Hodgkin's
Disease (ICDA Seventh Revision, Code 201) and other selected
lymphopoieric malignancies (ICDA Sevenih Revision, Code 200-203,205,
leukemia excluded), Certificates for all reported deaths known to the
company were obtained by NIOSH and coded by a nosologist. The five
year agei.and calendar-Specific distributions of deaths by cause for

the U.S5., white male population were used to generate expected

(2)

deaths. The PMRs are reported in terms of observed deaths

divided by expected deaths and multiplied by 100.

Staristical significance of the PMRs was determined by computing p
values assuming the observed deaths followed a Poisson distribution
with the mean equal to the expectad number of deaths. The level of

statistical significance was set at the 0.05 level, two-tailed,

Preliminary Samplé—Based Cohort Study: This study was conducted to

determine whether or not the number of deaths due to lymphcma appeared

to be in excess.

This study was called a sample-based cohurt study primarily because a
sarple of the total study population was used to estinate the nunber
of expected lymphcopcletic cancer deaths, Turther, the vbserved deaths

censisted of these ascertainad by the previously describzd methods



used to ascertain the lyanphopoietic deaths. 7These deaths included
those kﬁown Lo the company and ascertained among fermer workars who
died while a resident of the 4—county area prozimate to the plant.
Hencé, the observed deaths of the study constituted 2 sample of the
total number of lymphoma deaths of the study population. This study
design is also referred to as "preliminary” because the design of the
sample-based c¢cohort study has subsequeﬁtly been expanded and

(2,4)

improved.

A ten percent sample of all former and current employees was collected
using a random process éo select one of the first 10 records in the
alphabetically-ordered persounel file; then every tenth folder
thereafter was selected for the sample. Selected informatien (name,
social security number, sex, race, birthdate, first and last date
employed and death date.rif reported to be deczazsed by the company)
wags collected from company personnel records for each member of the
sample. All employees whose vital status was ucknown te the company
were assumed alive until the end of the study period, December 31,
1979. }emales and nonwhites were subsequently excluded from the

sample because they constituted a small percentage of the employee

population.

Each white male sample member was allewed to accumulate person years
at risk (PYARs) from his date of hire through thz erd of the study
period (December 31, 1977) or his date of death, if prior to the end

of the study period. The accumulated age- and calendar-specific PYARs
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were opultiplied by the ccrresponding U.S. death rates for the selected
lymphopoietie maliguancies 1in order to cbtain the expeccad number of

(2) These expected deathts ¢of the 10% sample

deaths of the sample.
were then mulciplied by 10 (the reciprocal of ‘the sampling fraction)
to obtain an estimate of the total number of expected lyzphopoletic

cancer deaths of all white males of the total plant populaticm,

A sample-based standardized mortalicy ratio (SMR) was computed by
diﬁiding fhe observed lymphopoietic cancer deaths known te the company
and/or among employee residents in the four-county area by the total
number of expected deaths derived from the sample and then multiplying

that ratio by 100.

As noted in a previous report in which the sample-based metbod vas
used,(3) significance testing of the sample-~based S!Rs was

considered inappropriate due to the developmental nature of the
method. One problem involves the variability incorporated in the
expected deaths by periving then from a sample of the total population
at risk. This variabllity could §roduce an estimate of the expected
deaths which is eithgf,nore or less than the actual number of expected
deaths :hué pessibly producing an infeccurate estimate of the actual
SMR. In addition, an underascertainment bias for the cbserved deaths
should be anticipated. Theéé deaths were limiced to these kneown to
the company ér ascertained in the four—-county aresa when the expiécted .
deaths should have approximated sll lympheopoiestic carcer deaths of the

entire plant populativn. Therefore, these prelirinary sample-based



SH4Rs shuuld underestizate the actual Sik. Sample-bis:d SURe less raaa
or equal to 100 would be difficull to interpret since vre could not be
certain whether the result was due to underascertaiznent of observed
deaths or due to an actual deficit or lack of an excess in mortality.
However, 1f a sample-based SMR was greatly elevated in spite of the
underascertainment bias, the primary problem of interpretatiocn would
be to what extent might the actual SMR be higher than the sample-based

SMR. To provide a degree of perspective, the observed and expected

deaths of each sample-based SMR are reported.

Casé—Con:rol Study: A matched case—control study was conducted teo

determine if any associations existed betrween specific work area
assignments and the lymphopoletic canmcer cases. Six matched controls
were chosen for each cage. Uging a compan& hiring leg orderesd by hire
date, a pool of potenmtial controls was identified from individuals
hired within five mﬁn:hs of each case. Potential coatrols were

randomly chosen from this pool and the first six persons were selacted

as contreols if they met cthe following criteria:

* Birth date was withic seven years of case;

* Sex and race same as case; and

* Duracien of work at least as long as the caze.
Detailed work histery informatien and interpretatisas were provided by
Union Carbide. These work history summaries were such that each job

assignnent of a case or contrel could be characierized by imvolvenent

Reproduced from
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in ore or 2 limited nunber of prodection processes ar2:s of the
plant. If an {ndividual jcb assignment involv:d ~¢r=2 than onc
production procsss arza, the time spent in the assigimant was divided
and equally allocated to each production process. For example, if an
employee was assigned as a pipefitter to Area I from January, 1955 te
January, 1956, he would have had an opportunity to be involved in both
the low—density polyethylene and olefins areas (See Fizure 1). Since
more detailed information was unavailabfé, 6 mouths of employment in
the olefins area and 6 months iIn the low-density polyethylene area
would be allocated to cthat particular employee's work history. The
various configurétions of the plant by production areas used for such

determinations are presented as Figures 1 - 3,

Only the work area assignments of the cases prior to the date of
diagnosis of the malignancy were counsidered in the case-control
analysis. Similarly, only the assignments of the matched controls
were considered in the analysis if the assignments were held during
the period from the first day of plant employment to the date of

disgnosis of the respective case.

Assoéiations berveen particular job assignments and death due to
lyaphopoietic-cancers were quantified by computing the zazimum
likelihood estimate of the o&ds-ratio.(s) The statistical
significancebgf the odds-ratios were det=rained by cowputing the

associated ifantel-llsenszel Xzs and was also presenred in terms of

95% confidence inrervals. An odds-ratio was considured statistically

’Reprodu:ed f
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significant if the X% (1 d.t.) exceeded 3.84, f.e. p 0.05,

two-railed.

RESULTS

Case Ascertalinment and Verification

The 4-county virtal statistics search did not identify any braim or
lycphopoigtic cancer deaths not already known to the company medical
department. The one worker who died of a brain tumor had worked for
the company 25 years and died at the age of 46. The pertinent
characteristics of the five workers who died of hematopoietic
malignancies are summarized in Table 1. All had worked at least 6
years in the industry and 3 yeérs at the plant, and died before age
50. All but one of the Hodgkin's Disease deaths occurred while the
decedent had residgd ip the same county in which the plant was
located, Viecteoria County. The mast recent lymphaébietic cancer death

occurred in 1977, and of the three Hodgkin's Disease deaths, the last

occurred in 1966,

'Review of medical records of the thtée cases reported to have died of
Hodgkin's Disease documented that the diagnosis was based upon tissue
examiration. The medical reccrds of the other two cases also
suppertad the cause of death repcrted on the respective deatn
certificares, ramely, lymphoma (not otherwise specitied) and mmlriple

uyeluma.
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Praliminary 2islh Fstination

Proportionate lortalicy Study: Tue PMR for all lymphopoietic cancer,

excluding leukemia, of 666 (based om 5 observed deaths and 0.75
expected) was statistically significant, p = 0.012, The PMR for
Hodgkin's Disease of 1200 (based on 3 observed deaths and 0.25
gxpected) was statistically significanf. p = 0.006. A PMR for death

due to brain tumors was not calculated for the single confirmed case.

Preliminary Sample~Based Cohort Study: The sample~based SMR for all

lymphopoietic cancer, excluding leukemia, was 291, based on 5 observed
deaths and 1.72 expected. The greatest contribution to this exzcess
was attributable to the Hodgkin's Disease deaths. For Hodgkin's
Disease, the SMR was 484, based on 3 obser;;d deaths and 0.62
expected. The sample-based SMR for other lynphopoietic malignancies,
excluding leukemia, was 182, based on 2 observed deaths and l.;O

expected,

Despite the limited number of observed deaths, trends by duration of
enployzent and time: since first employment at the plant, and by
calendar period o§ death were examined for all five lymphopoietic
cancer deaths éndffoﬁfthe three Hodgkin's Disease dearths (Tables, 2,
3,4). For the evaluations o;~duration and time since first plant
employzent, several excesses wera seen, These excesses, which ranged

froa twlce to more than five times the expected, did not demonsirata2

any marked trends. The excesses were scmevhat similar in magnituce
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for che 0 through 9 year and 10 thradéh 19 year strata, bul nu deaths
ware observed feor the 20 or more yeAr strata for aither duratien or
time since first employm2nt. For the evaluation by calendar peried ot
death, there was an apparent decrease in risk of lymphopoietic cancery
excluding leukemia, over time although the observed deaths exzceeded
the expected in four of the five calendar periods examined. For
Hodgkin's Disease, no deaths occurred after 1966.

Case Control Study: The case~control study demonstrated assoclatioans

between deaths due to lymphopoietic cancer and 2 of the 10 particular
work area assignments examined. See Table 5 for details of analyses
where 3 or more of the cases were exposed, On the basis of all five
deaths, a strong association was demonstrated for assigoment to either
the high—- or low-demsity poneﬁhylene areas and lymphopoietic cancer,
Since all five cases had at one time been assigned to eithar of the
areas, the odds-ratio was infinite. Despite the limited number of
casgg, the KZ of 6.06 was statistically significant. Associations,
though no:‘s:aciscicaly significant, were seen for assignments to the
oxide deriéatives, alcohol, amines area (odds-ratio = 4.86, x2 -
3.27), the ethylene oxides area (odds-rario = 3.69, X2 = 2.07), and

the low-density polyethylene area (odds-ratio = 2.83, x2 = 1.23).

Further analyses (Table 6), ccunting vwork experisnce of cne ye:r or
more in an area prier to diagnosis of the.case, further substantiated
assoclations of lymphepoietic cancer with esmployment in the

pclyethylena areas. The odds-ratio £or assignmant 1o eitner high or
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low-density polye;hylene vas 7.06 and was statistically siznificanet,
X2 = 4.00. For low=density polyethylene assignmants only, the
odds-ratio was 4,01, but was not statistically significant

(XZ = 2.53). The odds-ratios for other work area assignments were
not reported because no more than 2 of the 5 cases were assigned to
any of the other areas for a sufficlent time o be allocated one or

more years of exposure to the given production processes.

When the work area assignments were evaluated on the basis of the
three Hodgkin's Disease deaths, ﬁhere was a strong assoclation between
the cases and assignment to the low-density polyethylene area. All
three of the cases had been assigned to areas which included
low-density polyethylene production and stayed long enough to be
allocated a year or more of exposure. The association was |
statistically significant, X% = 7,00. No more than 1 of the 3
Hodgkin's Disease deaths had ever been assigned to any of the other

areas prior to date of diagnosis.

DISCUSSION AND CONCLUSIONS

The report of a potential brain cancer cluster was not substantiaced.
Although the reported death due to brain tumer was confirmed, no
additicnal casecs were identifled. The studies which comprised the
investigation of the lymphopoletic cancer deathé documented an EuCzsS

ty proportional and cohort mortality analys2s. More specifically,
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these excesses ware primarily attribdutable ro Hod kin's Disaase daaths
among this pupulaticn, The ?HR for lycphopoietic cancer was
significantly elevated at 666 and for the subsat of Hodgxin's Discase
deaths it was significantly elevated at 1200. The samplz-tased SMRs
were also.elevated. For lymphopoietie cancer, excluding leukemia, the
sanple-based SMR was 291 and for the subset of Hodgkin's Disease
deaths, 1t was 484, Although the set of deaths on which the
proportionateahortality study was based may not h;ve been
representative of all employee deaths and the observed deaths of the'
sample-based SMR probably did not ineclude all lymphopoietic deaths of
the empleoyee populatiom, oﬁe must conclude that five lymphopoiletic
cancer deaths, three of which wer2 due to Hodgkin's Disease,

coustituted an excess,

The case-control study linked the lymphopbietic cancer excess Lo
assignments in the polyethylene areas of the plant. For the
heterogeneous case definitioﬁ which included all 5 lymphopeietic
cancersg, assignment for a year or more to a polyechylene area was
significanély associated with a 7 fold risk of lymphoma. Feor a
comparable acsignment to one of the low—density polyethylene areas,
there was a 4 fold risk, This latter risk assoclation was not

statistically significant.

For the more specific case definition of Hodgkin's Disease, thare was
a significant association between the dism2se and an assigrnent of a

year or more to a low-density polysthylenc area, The cdds-ratio was

i
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infinire because all thrze of the cases had baan sssigned Lu

low=density polyethylene areas.

Despite the resultis of the aforementioned studiss, a conclusion that '
polyethylene exposure cgused or contributed to the observed excesses
would be very tenuous, given the limitations of the case-control
studles., They were based on an extremely small number of cases,

five, When the case definition was resg}icteé to Hodgkin's Disease,

only three cases remained.

The definition of exposure was based on two assumptions. First, if
not otherwise specified by the company, it was assumed that the time
an employee was assigned to an area where séveral diffarent production
units were coperated was equéll} divided among all producticn units.
Second, it was assumed trhat time spent (or assumed to be spent) in a
particular production unit entailed exposure to the primary production
product of the unit, Although these are reasonable assumptions and
were equally applied to both cases and controls, they cpuld lead to

erroneous results for such a limited number of study subjects .

It should be noted that one of the Hodgkin's Disease deaths of the
investigation spent most of his 18 year tenure with the company, not
at Seadrift, but at another Union Carbide plant. Although he actually
worked in a iow-density polyathylene area at the other location, his
inclusicn in the Seadrift investigation served ro coatuse the

{nterpretations of the case-control studies, espacially in terms of



durativn and time since first exposure, and in ths appreonriateress of

his matched controls.

Of particular interest i{s the fact that the last lHodgkin's Disease
death occﬁrred in 1966. Since polyeﬁhylene production at the plant
has continued and has even been expanded since the last of these cases
was first exposed, one would have expected additional Hodgkin's
Disease deaths, The lack of additicnal deaths weakens an argument of
a causal aésociation between polyethylene exposure and Hodgkin's

Disease.

Examination of potential chemical exposu;es in the low-density
polyethylene production area failed to produce any support for a
causal associ#:ion. From starg-up in 1954 through the present, the
plant produced low-density polyethylene. From published descriptions
of this process, ethylene is charged into the reactor at high
pressures, 15,000 - 50,000 psi. Polymerization i{s initlated by
molecular oxygen or other free radical generators, such as caprylyl

peroxide or lauroyl perozide.(6) Ethylene is regulated as a siaple

asphyxiant.(7) The corganic peroxides used as initilators are

conside;ed~mild’skin irritants by the NIOSH Registry of Toxic Effects
without any indication of ecarcincgenic potential from either human or
animal studtes.(a) Furtherﬁdre, an extanded walk-through survey of
the production areas found them well ventilated with ne noticable
odors. Although the end product, polyethylene, is considered

carcinogenic in animals, this conclusion is based entirzly on ioplant
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Studi:s,(g) which are hardly compcrable to the routes of enposure

encountered by ceccupaticnally exposed individuals.(lu>

The findings of this investigation alsc lack consistercy with
comparable reports In the literature. Other epidemiologic studies of
Hodgkin's Disease do suggest an occupational associlation, but the
implicated exposure is to wood dust, not chemical exposures.(ll)
%inally, the results of a recently completed cohort mortality study of
the Union Carbide plant in Texas City, Iexas(lZ) were compared to

:@e Seadrift resulcs, The Texas City plant had been in operation
longer and had producéd poiyethylene four years before Seadrift. The
SMR for Hodgkin's Disease for msle hourly workers was 30, based on one

observed death; the individual who transferred te the Seadrift plant.

On the basis of the information presented here, an excess of
lyophopoietic cancer deaths did occur among this plant population.
This informationm, however, does not support a conclusion of a causal
assoclation between these deaths and employment at the plant or any

specific production area.
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LYMPHOMA DEATHS AMONG THE WORKERS

Table 1

OF A PETROCHEMICAL PLANT IN SEADRIFT, TEXAS

Time Since
Month & Time from Duration of First

ICD Cause of Year of Age at  Diagnosis Employment Employment Usual
Code  Death Death Death to DeathP  at Plant to Death Job Title
201 Hodgkin's 01/59 46 0:9 3:0¢ 3:1 Process Operator
201  Hodgkin's 01/65 34 2:9 10:2 10:7 Pipe Fitter
201 Hodgkin's 02/66 K11 3:4 6:6 6:6 Process Operator
202.2 HMalignant 04/72 49 11.10 16:8 17:10 Pipe Fitter

Lymphoma
203 Multiple 12/77 47 1:9 11.1 11:7 Rigger

Nyelona

]

a) Seventh Revislon of the International Classificatlion of Disease

b)

9

Reported as years; months

The case worked 18 years with the company; his last 3 years were
at the Seadrift plant



Table 2

DISTUIBUTING GF GRSERVEND AND DH2ECTED JZATHS
LY DUGALLIC OF SopooviclT AL FLl

Hodgkin's Discase (ICD-7 201)

Duration of

Employment :
in Years Observed Expected
0-9 22 0.40
10 - 19 . 1 0.18
20+ 0 0.04
Total oy 0.62

All Diseases of the lympharic and Hematopoistic Systems
Excluding Leukemia (ICD-/ 20U=2U3.Zu3)

Duration of

Employment
in Years QObserved Expected
0 -9 22 0.84
10 - 19 3 | . 0.63
20+ 0 0.25
Total 5 1.72

a) Cne of these cases weried 18 years wilh the company, but
only 3 years at the Seadrift plant.

‘R oduced frem
‘ be»’ available copy.

ale



Table 3

DISTRIDUTION Np OQ3SERVLD ATD ZWPLCTID “RATHS

BY TLiIE ST..22 Do sl LRILOY b A7 108 2,000

Hodgkin's Disease (ICD-7 201)

Time Since
First Employment

in Years Obzerved Expected
0-9 T 28 0.35
10 - 19 1 - 0-21
20+ . 0 0.06
Total 3 0.62

All Diseases of the Lymphatic and ﬁematopoiecic Systems
Excluding Leukemia (ICD-7 2Q0-203,2G5)

Time Since
First Employment
in Years Observed Expected
0-~-9 22 0.61
10 - 19 3 0.69
204 0 0442
Total 5 | 1.72

a) One of these cases ‘worked 18 years with the coapany, but
only 3 years at the. Seadrift plant,




Calendar Period

Table 4

DISTRIDUTTION OF OnSmpVED

NIY EXDECTRDY DoaTis MY CAavt Dol !

All Lymphatlc and

Hodgkin's Disease

1955-1959
1960-1964
1965-1969
1970-1974
1975-1979

Total

(201 only)

Qbs. Exp. Obs.

1 0.08 1

0 0.12 0

2 0.14 2

0 0.14 1
S Q.14 1

3 0.62 5

atal

Hemopoietic Cancer
(200-203,205)

EXp.
0.12

0.23
0.33
0.43
0.61

1.72



Table 5

RESULTS OF CASE-CONTROL ANALYSES BY PROCESS AREA
IF EVER ASSIGNED TO AREA PRIOR TO DATE OF DIAGNOSIS OF CASE

Process - No. of Cases 0dds chi Statistically 95 Per Cent CI
Area Exposed Ratio Squared Significant* for 0dds Ratio
Low or High .
Density Polyethylene 5/5 6.06 Yes Not CalculatedP
Alcohol ,Amine and
Oxide Derivatives 3/5 4.86 3.27 No _ 0.88 tu 26.93
Oxides (Ethylene) 3/5 3.69 T 2407 No 0.63 to 21.72

Low-Density ' '
Polyetliylene 3/5 2.83 " 1.23 No 0.45 to 17.72

a %2 (1 d.f.) exceeded 3.84, therefore, p 0.05, two-tailed.
b All of the cases were exposed producing an infinite odds-ratio, therefore, 1t was not
nossible to calculate 95X confidence intervals.



Table 6

RESULTS OF CASE-CONTROL ANALYSES
BY PRODUCTION AKREA

Duration of Work in Area 1 Year or More and
Prior to Date of Diagnosis of Case

Production No. of Cases 0Odds thi Statistically
Process Assigned to Area Ratlo Squared Significant*

95 Per Cent of
for 0dds Ratlo

Low or High
Density Polyethylene 4/5 7.06 4,00 Yes

Low Density
Polyethylené 3b/5 4.01 2.53 No

1.04 to 47.68

0.72 to 23.32

a) X2 (1d.f.) exceeded 3.84, therefore, p 0.05, two-tailed.

b) The exposed cases consisted of the 3 liodgkins Disease deaths.
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