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i ABSTRACT  Mortality was updated to the end of 1922 for 594 employees ¢xposed to benzene who
o had been studied previously and for an additional 362 exposed workers not studied previously.

; Cause specific mortality comparisons were made using United States white male, age, and calendar
year adjusted rates. Total mortality was observed t0 have heen significantly below expectation, and
this was particularly evident for deaths from accidental causes, Mortality from skin cancer was
significantly raised, although thers were N0 unusual Or common characteristics among the affecied
individuals which would suggest a link with exposure to benzene. A non-significant excess of total
deaths from leukaemia was noted based on four observed cases; however, all four were myelogenous
leukaemias and this represented a significant excess in that subcategory. These and other deaths of
possible interest are reviewed in detail. Analyses by Work area, duration of exposure, and cumulative
dose index did not show patterns suggestive of a causal association tetwsen exposure to cenzene

and any particular cause of death.

There is a large amount of evidence to support the
hyposisais that acute myelocytic leukaemia may be a
latent effect of overexposureto benzene' (B D Gold-
stein, unpublished data). Data to support increased
risks of other types of leukaemia or other @aneers have
been rported, but arc in need of further evaluation' ?
(OWong, unpublished data). The exact shape of the
dose response curve for the seazens kukaemia associ-
ation is unknown and has ken the souree for specu-
lation and coniroversy.' ** One of the few studies
which has been relied on for risk assessmeni was
reported by Ott er af in 1978.% They followed 594
Dow, Michigan Division. ¢mployses potentially
exposed in any of three production areas using ben-
zene. Two deaths from leukaemia were doserved com-
pared with one sxpecied to the end of 1973. After
excluding cohort members with other hazardous
exposure, they observed oM death from leukacmia
against 0.9 ¢xpesied. A third subject died of bdilateral
bronchopneumonia but had myeloblastic kukaemia
listed on the death ¢zrtificate under "*other significant
conditions." This death was coded to pneumonia con-
sistent with the rules followed by the World Heshih
Organisation. The present study updai«s the mortality
experience Of that cohort of 594 with an additional
nine years of follow up to the end of 1982, and
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includes 362 exposed employes not studied origi-
nally.

Methods and materials

A detailed description of the chlorobcnzol, alkyl >¢n-
zene, and ethyl allulose operations in which thess
employees had potential exposure to benzene was
given by Ott er al.® That report also should be consul-
ted for summariesof industrial hygiene measurements
ysed in exposurc classification, and the methods by
which the cohort was identified.

In brief, 594 employas were identified from annual
¢ensus lists & having worked for one month or longer
eiwesn 1938 and 1970 atjob, of interest in the three
oroduction areas, For the present study, the census
lists wers consuited again. This included a review of
monthly census fists availabk =eginning in 1965,
These had not been used for the original study. An
additional 228 employees who met the cohort
definition of Ott er /® were identified by this review
and are included in the present investigation. Monthly
census lists from 1970to 1978 wer= consulted to ascer-
tain another 134 employees potentially exposed after
the closing dste of the original study. Thus the present
study reports mortality among 956 employas.

Alljob assignmentsiavolving potential exposure to
Benzene to the end of 1978 were coded and considerzd
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for exposure classification. Each job entry was
assigned one of four exposure intensity levels (very
low, low, moderate, and high) sased on available
industrial hygiene monitoring data. All jobsheld after
1972 were classified as either low or very low
exposure.

A cumulative dose index was calculated for each
cohort member by multiplying the rsprasentative
TWA value for each intensity level by the number of
days exposed at each level, and dividing by 30-41
days/manth to yield ppm months. As in the original
?aper of Ott ¢/ af, the T A value of | ppm was used

orthe very low level, 5 ppm for low level. 17 ppm for
moderate kvel, and 30 ppm for high level.

Follow up of the cohort for vital status deter-
mination was done ruing company rsnds, the earm.
ings and benefits records of the Social Security
Administration to the end of 1979, and the National
Death Index to the end of 1982. Death czrtificaies
were obtained and were coded according to the Inter-
national Classification of Disswes (ICD) rules in
¢ffect at the time of death by a nosologist experienced
in multiple revision ¢oding. Deaths were then tabu-
lated by cause for analysis using the categories of the
8th 1CD revision,

Analyses were «armied out by production ares,
duration of exposure, a d by cumulative dose index.
Employes may have contributed penon-years ard
deathsto several categories, Allowance was made for
a possidle latency peried by ligging exposwrss IS
years, Expexied deaths were cakulated by the indirect
method ruing United Sisles white male mortality
rates via an updaied version Of the Monson pro-
#amme (USDR $8). Standardised mortality ratios
(SMR3) were calculated as the ratio of observed to
sxpeeiad deaths multiplied by 100, and Fisher's exact
95% confidence Limitsabou! the point sstimates! were
computed using the programmer of Rothman and
Boice.” Examination Of trends across SMRs was done
using a g% trend test with one degs= of freedom as
outlined by Breslow ¢r al.®

Previous studies at this plant had identified em-
ployess With cast exposure to arwenic,'! asbestos,'t or
high levels of vinyl chloride!® as possibly &eing at
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inersasad risk for seve-al malignancies. Analyses were
made both including and ¢xcluding those employees
from the present cohort.

¥

Results

Table 1 shows the vital and employmentstatus distri-
bution of the cohort on 31 Cecemier 1982. Follow up
was 98.4% complete; the If employees lost to follow
up were withdrawn from the life table on the date they
ware last known to have teen alive. A total of 225
deathr was identified, 25 of which were among the 68
employes who also had been exposed to asbestos,
arsenic or vinyl chloride. Death certificates were
obtained for all but one (0.4%) of the decedents; this
death of unknown cause was included in the totals for
analysis but was not allocated to any cause specific
category.

The distribution of employees by period of first
exposure and duration of exposure is presentad in
table 2. The median year of first exposure was 1948,
and 78-6% of cohort members were first exposed at
least |5 years before the closing date of the study. The
mean duration of exposure was 7.0 years (median =
2:6). The 936 employees contributed a total of 24571
peryon years, for an average follow up of 25-7 years.
Theaverage age atentry into follow up was 310 years,

Table 3presents the distribution of cohort members
by exposure intensity level, and within each level by
year of first exposure and duration of exposure.
mprovemnentis in exposure conditions over time and
job mobility by employas resulted in most having
been ¢xp0%d at more than one intensity level. Nearly
a quarter (229 subjects) of the cohort members were
exposed in jobs<categorised as 30 ppm TWA benzene
exposure, and nearly a third (311) were exposed in
Jobs categorised as 17 ppm TWA,

Table 4 shows the overall mortality comparisons
for welected causes of death. The all causes SMR for
this cohort was &4 (or 83 if the srwnic, asbestos, and
vinyl chloride sxposad subset is excluded). This repre-
sented a significantdeficit comnared with expectation
but was consistent with *.e general pattern of lower
mortality among emvidoyees from this plant.”"" A

¢

Table | Vital and employment s1atus distribution of benzene cohort on 31 December 1982

Viial and employmen: status Total cokort (% of iotad) Less exclusions® (% of 1otal)

Total population 9% {100:0) 33 {100-0)

Sull ing 197 (20-6) 12 (21-6)

Retired n (28-6) 246 277

Dead {(company records) 155 (16-2) 138 (15-2)

Left company: 331 (34-6) s (35:9)
Desd m (13) 65 ('}
Living 246 257 233 (26:9)
Unknown 18 (1-6) 12 an

*Less those exposed to arenic, asbestos, or high levels of vinyl chloride (see text).
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Table 2 Distriburion of benzene cokort by year of first
exposure and duration of exposure

Calendar Duration of expasure ( years)®

period of

fiset avmneura -, ! 1_4.0 e_r4s.0 - It Taral
< 1940 6 D 37 53 137
194049 106 122 1 76 B} |
1950-59 35 45 it} 3 141
1960-69 72 53 60 4 189
1970-73 46 74 18 0 133
Total 265 333 0 158 95

* Adjusted for breaks in service and accumuiated 10 the end of 1978.

significant excess wzs observed for skin cancer based
on four o4 rved deaths. A substantial and significant
deficit was observed for the category Of accidental
deaths. No other significant resulis were found for the
other 44 =use Of death evaluated,

Four deaths were observed from leukaemis;
resulling in a nonssignificant excess for this category.
Tre 2« summaries for these four deaths and for &
ANh case slassified 0 pneumonia ¢ given in table 5.
Cae numbers 1-3 were orignally reported by Ott ef
al.® Case number ¢ died in [5%0 after (e original
follow up ended. This man egan work at the com-
S0y IN 1943 4 an operaior IN Saran (adrication,
shortly thereafter he moved (o alky| cenz=re where he
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Neld wveral opertior assignments With potential high
level benzene exposure until he retired in 1962, His
Slimated career dosage was 4211 ppm mpntht. He
died 33=d %0 of myelomonocytic leukiaemie; no nec-
ropsy wis performad. The interval teiwen the onset
of disease and death was reported i0 have teen two
months.

Case number $ was not included in the origaal Ott
cohort. HB = @n work with thecompany in 1928 and
worked for one month in an 1= Of potential irwnic
s1poture before moving to chlorobenzol where he
worked first s am operaior then as 8 shifl foreman in
jobs classified as low or very low menzzre expoturs
until his retirement in 1952. FIS estimated career dos-
age was 343 pom months. He did in 1967 ag=d 80 of
acute myelognovs eukaemia,

As wu true for the three deaths from kukaemis
observed by Ott et al, both the new %ukaemias had
the potential for unquantifted brief. but potentally
relatively high, expotures t0 benzene. In thealkyl sen-
zene area, berizene levels were measured as high as 283
oM insome wmoks, in ethyl czllulose, 1 high as 937
pom. Therefore, aution must ™ s32mimd when
Interpreting the cumulative dose indica.

Toers wu & roa-signifeant sxeew Of deatns
observed in (be iegory Of other and upspecifead an.
OM .A review Of the death =rtificats disgnows for the
sven affected individuals did not show a common
tumour type nor say that were Of lymphatc tissue.

Table 3 Distribution of benzene cohorr® by exposure intensity level and within by year of first exposure and duration

Dwration (years)t
Intensity level and yewr of first exponere <1 - 2- S 10- Totel
T 261 54 53 43 49 465
very low < lgg 2 4 3 6 16 st
1940-9 85 13 10 1 1S 134
1950-9 48 | 24 6 1] 10 %4
1960-9 3 S a2 s 8 3
> 1990 7 2 12 $ - 13
L] " 50 54 733
Low < T::' 4%!6 2 8 7 IS 0
1940-9 165 16 Y. o) ¥l z 25
1950-9 b 6 b 12 -9 1#1'
1960-9 17 pil n 9 3
> 190 108 10 pil - - 1»
odera 203 b’ 37 15 k¥ m
M € < .lrg 19 3 17 ) 5 47
1940-9 102 7 11} 6 28 151
1930-9 28 ] s s 2 38
1960-9 "% 3 4 1 - %
> 190 ] - - - - 19
i 133 » n L) 10 29
High < :T&‘S' 13 4 S 4 4 »
1940-9 % 2 3 15 5 158
1950-9 1t s 6 1 g _
1960-9 13 — —_ — — i
> 9N - - - - -
i bie.
*Em ma Mwh“-umhmhﬂ-&myummdmm”mmtu
Mdj‘:s“for blul' 3 in servioe snd accemulated 10 the end of 1978.
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Table4 Observed and expected deaths by cause, SM Rs, and 95% confidence limits.® Mortality among benzene cohort, 1940-82

Total cohort . . Cohort less exclusionst,
Cause of death (ICD-3th) Obs Exp SMR % Cr Obs Exp SMR 9% CI*
All causes (including | unknown) 25 2686 34 1398 200 2423 a3 72-9$
All malignant neoplasms (140-209) J9 &7 108 32-130 49 482 100 74-132
Buccal cavity of pharynx : 140-149) 2 -8 I 13-40] 2 |-6 124 15452
Digestive orgns and pentoneum
(150-159) 13 15-1 86 =147 12 13-6 a9 46-154
Oesophagus (150) 0 1-3 —_— 0-284 0 |-2 - 307
Stomach (151) 3 2.8 106 2-313 3 25 118 25-351
Large intestine (153) 7 43 14S 59-300 6 44 |38 $0=297
Rectum (154) 0 |>7 — 0-217 0 1-§ -_ 0-246
Liver (155-136) 0 18] - 0-335 0 10 — 0-369
Pancreas (157) 2 30 67 8241 2 27 75 9-268
Respirstory srlﬂn (160~163) 0 19-1 104 el 14 172 81 4 137
Larynx (161) 0 0.8 — 0461 0 08 - 0461
Lun‘ (162-163) 18 13-4 99 59-157 13 16-3 %0 42-136
Bone (170) 0 03 - 0-1230 0 02 — 0-1845
Skin (172-173) 4 1 400 109-1024 4 0.9 441 121-1138
Prostste (185) 3 32 95 |9=174 2 28 70 9-258
Testis (136) 0 03 - 0-1230 0 0.3 - 0-1230
Bladder (132) | 1-5 66 2-371 0 |-4 - 0-264
Kidney (189) | 14 7 2-398 | 1-3 80 21429
Eye (190) 0 0.1 - 0~ 49 0 00 - -
Brain and other nervous systems
(191-192) | 17 58 1-328 i |-6 64 1-348
Thyroid (193) 0 0-1 - 0-3689 0 01 - 0-3689
Lymphosarcoms and
reticulosarcoma (200) 2 11 180 02657 2 |-0 199 =122
Hodgkin's discase (201) 0 0-7 — =527 0 0.6 - 0-615
Leukaemia and sieukaemia
(204~ ) 4 2 194 52-438 3 |9 162 33461
Other lymphatic tissue (208) | 1-3 76 2-429 | 1-2 a4 1464
and unspecified ntes (199) 7 38 184 74-3830 7 34 206 83-424
Disbetes (150) . 4 3-8 108 29-210 4 34 118 32-301
Diseases blood and blood-forming
organs (280-239) 3 07 4“4 31252 | 06 164 4929
Diseases of circulatory sysiem
(190-458) Hs 1347 8s T0-102 106 1214 a7 7-108
Non-maligunl respirstory discases
(460-51 [} ] 15-5 84 45143 1 139 el «-142
Gasiric duodenal ulcer (531-534) 2 i-9 106 13-390 2 117 118 14-435
Cirrhosis of the liver (S71) § 73 [} a-160 5 66 o 8- 177
All sccidents (ES00-~ ) 4 188 2 6-54 4 172 23 6-60
Suicide (E950-E959) $ 64 128 54-246 7 $8 120 43249
*Fisher's exact limits when observed less than 20, spproximate limits otherwise.
tLess those exposed 10 arsenic, ssbestos, or high of vinyi chloride (see lext).
Table § Swmmary of myelogenous leukaemias
Year of Year of Yeors of Cumulative exposure estimate®
Case No Year of death  Age ot death first exposure last exposure expasure {ppm months)
1 1971 43 1960 1971 107 6483
2 1963 L] 1950 1952 1-§ 13
it 0 n 198§ 1962 50 308
4 1990 0 1943 1962 . 19-§ Q-
s 1967 %0 1928 1952 33 : k3 ) ¢

*Peak for employess

:sv’mmn and forty five ppm moaths accumulated defore 197!
3 .

In addition to the desths {rom aplastic and perni-
cious anaemia (one each) obeerved hy Ott er al,* OM
other death occurred from diseases of blood or blood
forming tissue. This man was hired in 1923 and
workd in many different o+ including an area of
potential arsenic exposure until 1930 wiwn e witied
into various operator jobs in alkyl benzene. Ho was

exposures were messured in excess of 230 ppm in some samples. o
tUnderlying cause of death was classified as pneumonia, acute mzdomm leukaemia listed under other significant conditions.
as reportad by Ott ¢f o/,* and 103 ppm months accumulated during 1970

classified as potentially exposed to svsral different
levels Of benzene including high until his retirement in
1965. His stmated =t dose was &027 ppm
months, H2 died in 1980 aged 80 of myelofibrosis.
The analysis Of mortality in the total cohort was
carried out allowing for a 15 year minimum latency
period. This ¢ffectively removed the = st exposed




after 1967 from the analysis. The mortality pattems
described above were NOt altered, although some of
the Gavv specific SMRs Were increased slightly.
Mortality results by work ares are presented in
table 6. Some employees worked In multipie areas,
therefore they may be counted more than once I the
table. Total mortality was consistently below expected
levels across the three work areas. Although there
Were no statistically significant rises by work area,
marginal excesses Of skin cancer were observed only
for the alkyl benzene and ethyl ceilulose areas, and
excess [ymphopoieticcancer was observed only for the
alkyl benzene area. A slight excess Of lung cancer was
observed among those who worked I ethy| cellulose,
whereas deficits Of this cancer were observed for the
other two production areas. Small excesses in the cat-
egory Of cancer Of other and unspecified sites were
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observed for the chlorobenzol and ethyl celiulose
afcas

Table 7 presents observed and expected deaths from
all cancers combined hy years of exposure and‘interval
since first exposure, Mortality was somewhat raised in
the period from 15 to 19 years after first exposure;
however, it was largely independent of duration of
exposure.

Table 8 shows the resuits Of dose response analyses
for selected cause Of death categories. Analyses were
made by first lagging exposure zero years, and then 1§
years D allow for the possibie expression of a latency
period. Duration Of exposure is an important com-
ponent Of My cumulative dose index and is strongly
correlated With survival. Failure {0 lag exposures to
compensate for this may result in missing 8 doe
response relation. There were no significant mortality

Table 6 Mortality sammary by production area, excluding employees with competing exposurest

Production ares
Chierebenzol Alkyl bemzone Ethyl celluiose
Couse of death Obs Exp Obs Exp Obs Exp
AR causes “ 4“6 66 749 93¢ 22 -
A rgemtve 3 '\ " bt 3 e
Lung fyiem | 39 2 4+ 1l $3
Skia 0 02 2 03 2 (3]
Lot o 2o ez
Other and unspecified sites 3 ot ] 10 ¢ -7
Disssses blood and blood forming
organs 0 01 0 0-2 | 03
Diseases of circulatory system Pl ] 79 » 0 4 -3
Respirstory disesers 2 3! 4 &4 s &9
Gastric and duodenal uicer } 04 | (13 ] 0 (14 ]
Cirrhosis of tiver 3 8] 0 19 2 35
Accidents 1 39 2 46 13 93
Suicide 2 I3 2 14 3 3

*Significant at ¢ « 003, two-tai

iled.
tlem those exposed (0 arsenic, ssbestos, or bigh levels of vieyl chioride (soe text).

{Significant st ¢ = 00, two-tailed.

Table 7 Observed and expected mortelity from ail malignant neoplasms ( 140-209) by years of exposure and interval since

entry. Benzene cohort less exclusions®

Years of Intervel since entry

exposere 0~ S~ - 5~ - - 0- 8- 9- Toed
- -3 - 9 4 79 434 4 5/44 4/3-5 " 108 211287
g-— 3 mi %‘I 2%-1 oﬁ1 OMM 008 /10 1/0-§ §/ 66
10- ”nN-s o9 099 109 308 107 0/0-3 7 60
15— 212 107 08 1106 0/0-3 4 42
20- it 305 102 [ d] 000 s/ 290
28~ 10 0/0-$ 0/0-S 0/0-2 o 22
- 007 0/04 0/ 30
35—~ 004 002 0/ 06
0- 110} 184!
0/2-3 33 b/ 2] 1487 S/e7 917 9/8-5 6/1-5 27 »/6-2

*Less those expo.d 10 arsenic, asbestos, or high levels of vinyl chloride (soe text).
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Table 8 Morrallty summary by estimated cumulative dose d benzene expaswre, excluding employees with competing

exposurest
Exposure lagged by
Cause of death and 9 13 years
cumulative dose level Obs Exp SMR Obs GpP SMR
Al 2uss (001-999)
0499 ppm moaths 115.7 151-4 76 108 [17-8 ®
S00-999 ppm months 43 382 122 3 5.7 129
¢ 1000 ppm months 2 §5-6 76 17 37-4 72
Toul 200 2423 83° 165 180-5 a
Al cancer {140~ 209)
0499 27 00 90 17 50 [(05]
500-999 1l 73 150 9 s-7 159
> 1000 1 -9 92 7 34 34
Total 49 492 100 43 39-| 110
Lung cancer (162-163)
0499 6 9-7 62 8 86 94
500-999 5 S 204 4 20 203
3 1000 b L4 L) | 30 X
Total 13 16-3 80 13 13§ 9%
Skin cancer (172-173)
0499 4 06 6763 4 04 FAL)S
500-999 0 01 - 0 Q| —
» 1000 0 .02 - 0 0 —
Tow 4 0.9 e 4 06 6222
medbfmn cancers (200-209) )
99 4 30 133 3 23 132
500-999 0 07 - 0 05 -
» 1000 2 Il 133 2 0-7 214
Toal 6 +8 125 s ¥ o@ 142
Leukaemia (204-207) N\
0499 2 -2 167 2 0.9 22
500-999 Q a3 - 0 02 —
» 1000 1 04 250 0-3 333
. Toul 3 19 158 3 |-4 214
Diseases of circulstory system (390-453)
0-499 o 146 30 53 62.6 15
500-999 2 179 123 2l 137 154
» 1000 4 n9 33 N 204 75
Towl 106 1214 87 89 963 92

*Significant st & = 008,
tles

thoss exposed 10 arsenic, asbestos, or high levels of vinyl chloride (ses text).

$Significant st & = 0-01.

trends for my cause Of desth sviluaiad, Oddly
enough, mortality from several causes W U somewhat
Rised among these wpowed fran 00 to 999 ppm
months, All four skin cancers w#7¥ observed to have
e in the lowest dose cateory.

Discassion

Mortality was updated to the end of 1982 for 594
benzene exposed employees studied originally by Ott
et al,* and for an additional 362 exposed workers not
studied previously. Total mortality was observed to
have been significantly below the comparable United
States population but was consistent with the general
pattern for other employees at this compeny
location.!? Presumably this is due to initial selection
for work based on good health, the benefits which
accrue from continued employment, and the absence
of a major occupational hazard. Two additional
deaths from leukaemia were observed in the cohort,
vhereas one additional death {rom this cause was

#xeesiad, Taken together with the two deaths from
teukaemia previously reported for this cohort, the
total d1ll do not rrprsens a statistically significant
ez Of total ukaemnia, |t does represent, however,
a d¢gniteani excess of mortality from myelogenous
leukaemia (4 observed versus 0-9 expected; p = 0-011)
when mortality data compiked from the Surveillance,
Epidemiology and End Results programme ¢+ used
as & comparison.'* ‘

Tre deatnh fron myelofibrosis is interesting since
this conditionis tli¢v=d to represent a primary over-
growth of a native fibroblastic all line, analogous to
myelogenous leuksemia.!$ Thers have been severs)
reoonts Of myslodbresis among smoloyess with alleg-
edly heavy benzeme wxpcsur (B D Goldstein.
unpublished cHig). Among the 24ths from other lym-
phoreticular =y w1y one multiple myeloma. This
did not represent an excess over xpectation and is
nolatre only because Decoufle ¢/ o/ suzg=isd a link
between this condition and enzzre.’

An unezgected finding was a dgniicant cacess of
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mortality from skin cancer, dawed on four observed
cases. A review Of the death c2rtificates showed thiat
three of the four were malignaat melanomas, the
fourth was described as @ squamousall arcinoma,
There were n0 unusual Or COMmMoON characteristics
among the affected individual's work histores that
would suggesta link with senzene or any other work-
place exposures, All four were classified into the low-
at cumulative dose ¢at¢gory. Previous reports Of
mortality among m¢nzene exposed workers have not
noted excess skin cancer, or more specifically mela-
noma, and thus its finding here may represent an
isolated or chance ecsurrence! = ¢ (BD Goldstein and
O Wong. unpublished data).

Mortality from accidental <zuses of death was
observed to have e=n substantially below
expectation. even by indirect comparison with other
employees from this location.'? There is no available
explanation for this deficit but again it may represent
a chance ocgurtence,

Analysis by work area duration of exposure, and
cumulative dose index did not show patisrns sug-
gestive Of a causal association Beisen @xpoww 10
tenzzne and any particular category of dath. Three
of the four patients with leuksemia, one WIth multiple
mysloma,.and one with myelofidrosis worked In alkyl
benzeme, This may indiate that some additional -
factor may be important in the astiology of Lhese
deaths. Other materials present in thiS work ares
included ¢thyltbenzene, divinylbenzzne, toluene,
xylene, isopropyl tenzzm<, styrene, diisopropyl ten.
zne, and dlpha-methyl styTene,

Askoy receatly suzgssiad a link between exposure
to benzene and lung<an<zr,’ We found no evidence to
support such an assecialion In our study. Lung cancer
was not found to be excsssive in the tota) cokort or in
the cohort == exclusions (13 observed against 16-3
expected), nor was there a trend Of is=tsdag lung
@neer risk with increasing exposure. Toe sudy had
95% power {0 detect a (wofold risk of lung cancer
with a one tiled tat and alphs = 0408, and 57%
power to detect a OM and a half-fold sk

Although this study provides mupmom for the asso-
clation ®miwezn exposure t0 benzae and acute
myelogenous #ukasmia reported by «en! (B D
Goldstein), several factors complicate use Of these
data for risk sssessment, Tr==2 include the problem of
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a imall number of events, competing exposures to
other potentially hazardous materials, and the unar-
tain contribution of unquantified brief exposurss,
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