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RETROSPECTIVE COHORT STUDY OF REFINERY WORKERS

Several épid&médlogicai studies have examined the association of
cancer risk and employment in oil re?inerieé. Results from these studies,
especially the positive findings, have been inconsistent with each other
and different conclusions have been made based on relatively small
samples of workers. on limited lengths of observation and on different
£ethadologies; This study is undertaken to examine the mortality exper-
ience of workers from a single refinery for a perivd of over 40 years
with a total of 402,554 person-years of observation. The sample size of
this study should be capable of providing sufficient statistical power
to detect a moderate increase {or de:fease) of mortality risk associated

with work exposure.

Methodoiogy
The study cohort includes employees at this Texas refinery who were

gver employed between January 1, 1937 and dJanuary 1, 1978. Thé incep-
tion and operation of the social secuéity system, which began in 1937,
was taken into consideration fof'determining the starting date of this
study. Demographic and work history information of each cohort member
were reconstructed from review of personnsl records and verified by
gther company records, such as annuitant records, insurance benefit

records, seniority 1ists, medical records and mortality records. The



pay status of each study subject was determined from the work history

and then classified accorﬁfng t0 the duration of employment (expressed

as percentage of total employment) that was spent on an hourly or s&iaried
basis. Two subgroups, 100% héur?y {blue collar workers) and 75% or more
salaried (white collar workers) are subjects for further analysis in

this study. The vital status. of the cohort as of January 1, 1978 was
determined from company records, the Social Security Administration,

motor vehicle bureaus and local follow-up sources.

Déath certificates were collected and the underlying cégse of death
was classified by a tréineﬁ hoso?sgist according to the rules of the ICD
revision in effect at the time of death and then recoded to the ICDA 8th
revision. N '

Parson ysars Qére ca%tu%ated for each cohort member during the
observation period. For those Jost o follow-up, person-years were
ca?cuiaé%é up to the last known date, usua1l&‘the date of separation
from employment. Uti?izingzthe computer program developed by Monson,
standardized mortality ratios (SHRs) were calculated by compaé%ng age-
5ex;ra¢e~year~Cause specific mortality rates with comparable U.S.
general population rates. Mortality rates that were not available from
Monson's program.w&ra generated from NCHS and NIOSH data.. Confidence
intervals for each SR were calculated and significance testing was
based on the assumption of & Poisson distribution for the observed

deaths, using 2 two-sided test of significance.



Results

The characteristics of the cohort are described in Table 1. A
total of 16,710 workers were inciuﬁed in the study, with 74% white male,
15% nonwhite male and 11% femafe. A grand total of 402,554 person-years
were observed and 77% of these were contributed by white males. The
average age a study subject entered into the thQrt {not necessarily the
age at hire) was 2B.9 years, and subjects were followed for an averaée
of 24 years. The vital status was ascertained for 93.8%, of the male
cohort and 6.2% (923) of them were Tost to follow-up. Death certificates
were unavailable for 7.2% of the male deaths (304). These deaths were
included in the analysis of overall statistics and in the SMR for a1
causes but not in the cause-specific analysis.

The follow-up of the females in the cohort was less sugcessfu?,
with vital status identified for 68%. More women were lost to follow-up,
probably because they usually changed their last name after marriage.
Furthermore, 54% of the females left work between 1942 and 1947 and
nearly half (45%) of all females worked less than one year. Iﬁ view of
these characteristics of the fTemales in the cohort and the relatively
small sample size (females only contributed Qi.deaths and 8% of the
total person-years), the following results and discussion will be
Timited‘anly to the males in the cohort.

Tables 2-6 show additional characteristics of the cohort. Approxi-

mately one-third (33%) of the cohort was hired before 1840 and another



one-third {37%) hired between 1940-1949. On the other hand, 80% of
those with vital status unknown were hired before 1950. Over one~half
(55%) were hired before age 25. One-quarter each of the cohort had
gither worked Tess than 1 year or more than 30 years. According to pay
status, 84%-of the cohort were hourly workers and 11.5% were salaried
workers with 75% or more of their time being salaried. It is inter-
esting to note that the percent lost to follow-up is highest among those
born between 1910-1929 and whose employment status mighit have been
interrupted and affected by World War II (i.e. the highest concentration
of short timers and turnovers).

Tables 7-9 show the SHRs and their confidence intervals for hourly,
. 75%+ salaried, and total males from the cohort. fhe SMRs for white males
and nonwhite males are calculated separately and then combined as total
male in each table. Among the hourly, 706 cancer deaths werd observed
and 743.30 expected with a resultant SMR of 0.95. Of some 50 causes of
death examined, only bone cancer showed statistically significant in-
crease, with.XZ cases observed and 4.51 expected (SMR = 2.66). A sig-
nificant deficit was observed in all causes, cancer of digestive organs
and peritoneum, cancer of esophagus, cancer of rectum, cancer of bladder,
lymphosarcoma and reticulosarcoma, nonmalignant respiratory diseases,
cirrhosis of liver, arteriosclerotic heart diseases, cerebrovascular
diseases, accidents and suicide.

Several cancer sites showed a nonsignificant increase of SMR.



Notable among them were Hodgkin's disease (SMR = 1.42), kidney cancer
(SMR = 1.21), leukemia {SHMR = 1.15) and skin cancer (SMR = 1.17). {Note
£hat observed cancer cases less than 5 or SMR less than 1.10 and p »
0.20 were not mentioned in the increased SMR.) No increase was seen in
Tung cancer (SHMR = 0.99) and brain cancer (SMR = 0.97).

Among the salaried, 62 cases of cancer were obsérved and 76.88
expected with an SMR of 0.81. Of those tauses of death examined, none
showed significantlfncrease while several causes showed significant
decrease. These included all.causes, circulatory system diseasas,
nommalignant respiratory diseases, tuberculosis and other infectious
diseases, cirrhosis of Tiver, accidents aﬁé suicide.

Several cancer sites, including pancreas and lymphatic and hemato~

poietic tissue, showed nonsignificant excesses (SMR = 2.14 and 1.48

respectively}.

Among the total male population, 4,239 deaths were observed with a
significantly decreased SMR of 0.84. The SWR for all cancer was 0.94
with 818 céses observed. Examination of the cause-specific SMRs showed
that the pattern was very similar to that of the hourly male. The only
significant increase was bone iancer, Those -showing the significant de-
creases were the same as those seen in the hourly male. This is not um=
expected because the latter contributed 84% of the study subjetts to the
total.
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Discussion

“There have been several published papers studying the mortality
experiences of refinery workers. Blot et al. surveyed the cancer mor=-
ﬁality from 1950 to 1963 in U;S, counties with petroleum industries.
Significant increases were found for cancers of the lung, stomach,
rectum, testis, nasal aa?ity'énd sinuses and skin, while brain cancer
showed a significant decréa§e. From the same data, Hoover and Fraumeni
¢escribed an increased pattern of bladder, lung and liver cancer among
U.S. counties with a concentration of chemical industries.

Tabershaw/Cooper found in & study of workers at 17 oil refineries
in the United States that‘theserwé}kers experienced significantly less
overall and cancer mortality ihan a comparable U.S. #aie~popuiation%
Although mortality from jymphomas was greater than expected (24‘0bserved
vs 19,26 expected), the SMR {1.25) was not statistically signigicant.
Hanis et al. found that employees exposed on a daily basis to crude
petroleum or its by-products had a three fold risk of esophageal and
stomach cancer (28 cases observed) and about a two fold risk éf Tung
cancer (69 cases observed). A study by‘Theriant and Goulet of employees
at a Canadian oil refinery showad a significant increasa in brain tumor
mortality for those workers employed less than 20 yéars (3 cases observed),
yet 1ung cancer mortality was less than expected (3 cases observed).
Thomas et al. found increased PMR of cancer of the brain, stomach,

pancreas, liver, lung, Teukemia and multiple myeloma, in the Texas Gulf



coast regions, and yet a study by Rushton and Alderson of eight il
refineries in the United Kingdom reported a deficit of lymphoma, lung,
brain, and genital cancer mor;a1ity, Wen et al. reported no increased
brain cancer risk among workers in a Texas refinery. In regard to the
possibilities of increased cancer risk, no definite conclusion can be
made because these mortality results have been inconsistent and some-
times contradictory among refinery workers. Methodological differences
such as SMR vs PMR, differing sample sizes and lengths of‘observatién as
well as lack of control of confounding variables,,may‘accaunt for most
of the discrepancies. The data presented in this study represent the
largest and longest study of refinery workers ever reported in North
America. '

Df some 50 causes of death examined, bone cancer is the only site
showing a statistically significant increase. None of the literature
has reported such an increase. These bone cancer cases are currently
under review to verify their diagnostic validity. There are, however,
somg indications that not all of these bone cancers are bonafide primary

bone cancer. Two out of the three cases in this study were reviewed

previously and this review reflected that the cause of these deaths was .

misclassified due to either ‘inaccurate entry on the death certifﬁ;ate or
coding artifacts of the 8th revision of ICDA classification. This has
pecurrved in previous cancer surveys as well as in the present study.

Percy et al. reviewed a large set of cancer deaths collected from the



Third Natfonal Cancer Survey. Of 252 bone cancers stated on death cer-
tificates as the underlying cause of death, more than half (127) were
not confirmed in the hospital records. Bone was actually a secondary
site of these cases and the authors concluded that bone cancer was prone
to be misclassified and overreported. Nevertheless, further efforts in-
cluding c¢linico-pathological verification of these cases ars in progress.

Of great interest is the lack of a significent increase of lung
cancer which is the number one cause of cancer and which has been {m-
plicated in many study reports as increased among petrochemical workers.
The negative finding in this study is also augmented by a statistically
significant decrease in nonmalignant respiratory diseases (200 cases
observed and 295.29 expected with SMR = 0.68}.

It is also of interest to note from this study significant decreases
of SMR in several cancer sites. Significant decreases are seen in cancer
of esophagus, rectum, bladder, lymphosarcoma and reticu?cﬂsarcom&s and
digestive organs and peritoneum in contrast to some previous reports.
These findings could be interpreted to mean that being a ra?ﬁﬁery worker
is associated with decreased risk of dying from these cancers. Further
study is needed, however, to elucidate the validity of such an association.

This study also failed to show a significantly increased cancer
risk‘of brain., Tung, Teukemia, stomach and pantreas as reported in other
studies. Varying amounts of nonsignificant cancer excesses, have been

observed in this study in Hodgkin®s disease, leukemia, skin, pancreas,



and kidney. However, given the TYpe I error (a) = 0.05 and Type II
error (8) = 0.2 the sample Qize of this study is sufficiently large to
detect at Teast a two fold risk of each of these cancers, if such a risk
did indeed egist. It is worth noting that salaried Qorkers accounted
for more of such excesses than hourly workers in the cases of pancreas,
skin cancer and Hodgkin's dissgase. This may not be tonsistent with the
propssition that these-excesses'are work exposure related. Further re-
%inement of the data and their implications are underway, and are being
prepared for publication.

In summary, a 41 year follow-up study of employees from a large
Texas refinery revealed no significant increase of cancer risk, except
for bone cancer. Significant decreases were fougd in bladder, rectal

and esophageal cancer. Implications of these findings have been discussed.
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TABLE 1

COHORT STATISTICS )
1937-1878 B
Male
White * Nonwhite Total Female TOTAL

Number studied 12,397 2,547 - 14,944 1,766 16,710

(%) (74.2%)  (15.2%) (89.4%)  (10.6%)
Person~years observed 310,037 55,260 369,207 33,257 402,554

(%) (77.0%)  (14.7%)  (21.7%)  (B.3%)-
Average years of follow-up 25.0 23.3 24.7 18.8 24.0
Average age of entry 29.2 30.4 29.4 24.2 28.9
Number alive 8,288 1,494 8,782 1,112 9,804
Number dead 3,417 822 4,23 9 5,330
Cause known 3,176 759 3,035 81 4,016
Cause unknown 241 63 304 10 314
(%) {7.08)  {7.7%) (7.2%)  (11.0%) (7.23)
Number lost to follow-up 692 231 923 563 1,486
(%) (5.6%)  (9.1%) (6.2%) . {31.9%) (8.9)

* Male emplovees whose race is unknown (1.8%) are included in the "white"

category
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TABLE 3

1937-1978 .
vear Alive Dead Unknown © TOTAL
of Hire No. (%) No. (%) No. ( %) No. (%)
1900-1919 132 ( 1.3) 754 (17.7) 27 { 2.9) 913 { 6.1)
1920-1929 017 { 9.4) 1493 (35.2) 70 { 7.8) 2480 (16.6)

. 80%

1930-1939 915 { 9.4) 492 (11.6): 138 (15.0) 1545 (10.3)
1940-1949 3619 (37.0) 1332 (31.4) 503 (54.5) 5454 (36.5)
1950-1955 2061 (21.1) 160 { w.mv. 120 298 2341 (15.7)
1960-1969 601 { 6.1) 2 { 6.0) 28 ( 3.0) £31 { 4.2)
1970-1978 1537 {15.7) 6(0.1) 37 (4.0) 1580 {10.6)
TOTAL 9782 (100.0) 4239 (99.8) 923 (100.0) 14,944 (100.0)




TABLE 4

DISTRIBUTION OF THE MALE COHORT BY VITAL STATUS AND AGE AT HIRE

1937-1978

Age at Hire Alive Dead Unknown TOTAL
{Years) No. (%) No. (_% ) No. { %) No. (%)
<24 5147 (62.8) 1584 {37.4) 561 (60.8) 8292 {55,5)
25-79 2166 (22.7) 938 (22.1) 204 (22.1) 3308 (22.1)
30-34 927 { 9.5) 711 {16.8) 70 { 7.8) 1708 {11.4)
35-39 328 { 3.4) 431 (10.2) 50 { 5.4) 809 { 5.4)
40-44 131 { 1.3) 280 ( 6.6} 20 ( 2.2) 431 { 2.9)
45+ 83 { 0.8) 285 { 7.0} 18 { 1.9) 534 ( 3.6)
TOTAL 4239 (100.0). 923 (100.0). 14,944 (100.0)

9782 (100.0)




TABLE 5

DISTRIBUTION OF THE MALE COHORT BY PAY STATUS AND RACE

1937-1978
Percentage of Employment* _ White “Nonwhite otAaL
Salaried Hourly No. (%) No. {%) | No. (%)
0% 1003 10,088 (81.4) 2882 (97.4) | 12,571 ‘ (84.1)
- 25% 75% 294 ( 2.4) 7 0.3). 301 ( 2.0)
505 50% 219 ( 2.2) 7 (0.3 286 ( 1.9)
75% 25% 196 ( ‘i.s) 3 (0.1) 199 ( 1.3)
203 108 254 ‘A("“z,o) , 3 (0.) 257 {1.7)
100% 0% 1,235 (10.0) 33 ( 1.3) 1,268 ( 8.5)
Unkno&n 50 ( 0.4) a gé' ( 0.5) . 62 [ 0.4)
TOTAL 12,397 (wo;oi 2547 (100.0) ° 14,944  (99.9)

* Based on the percentage

of employment rounded to the nearest percentage category.



TABLE &

VITAL STATUS BY YEAR OF BIRTH FOR MALE COHORT

Vear of Alive _Deceased Unknown
Birth No. (%) No. (%) Ho. (%)
< 1890 39 ( 5) 727 (92) 24 (3)
1890-1899 - 370 (22) 1231 (75) 44 (3)
1900-1909 1227 (50) 1094 (42) 143 {6)
1910-1919 2290 (69) 772 (23) 269 (8)
19201529 2627 (80) 354 (11) 307 (9)
1930-1939 1291 (91) 54 { &) 75 (5)
1940-1959 1938 (97) 7 (0) 61 (3)
TOTAL 9782 (65) - 4239 (28) 523 (6)




TABLE 7

STANDARDIZED HORTALITY RATIOS FOR SELECTED CAUSES DF DEATH
© HOWRLY MALES?

1837-1978
255 ¢ 1.

Cause of Death {ICDA Bth Revision) Observed Expected ST ‘Eggf‘; veper
AYY Causes {0D0-999) 3748 4305.158 0.B7% (.84 8.89
ATl Malignant teoplasms (140~209) 708 743.30 0.85 c.88  1.02
Cancer of Buceal Cavity & Pharynx (140-14%) 17 75.03 0.68 ¢.40 1.08

Cancer of Bigestive Drgans and ) ) )
Peritoneum {140-159) 198 240.44 D83 072 0,55
Cancer of Esophagus (15D} 1 23,67 D.4B*= .23 Q.83
tancer of Stomach {1513 63 59.8% 1.05 e.87 .34
Cancer of Lerge Intestine {153) 55 64.5% 0.87 T0.85 1.2
Cancer of Rectum {154) 12 26.48 Q.45%= .23 0.78
Cancer of Liver (185156} 10 14,33 0.52% B.25 0.3
Cancey of Pancreas (157) 42 4114 1.02 0.74 1.3
Cancer of Respiratory System (160-1863) 21z 219,27 0.97 g8 11
Cancer of Lung {162-163) 203 204.86 0.99 6.8 1.13
Cancer of Bone {170) 12 4,581 g.ge%  1.37 4,85
Czncer of Skin (172-173) 32 1878 1.1 087 1.94
Cancer of Prostzte {(185) 63 61.99 1.02 578 1,30
Cancar of Testis (186) 5 4.84 1.03 0.33 2.41
Cancer of Rladder (138) . 1 23.44 0.47% 0,23 0.8
tancer of Kidney {189) . 20 15.51 1.2 0,76 1,87
Cancer of £ye {182} 1 0.58 1.72 0.02 8,59
Cancer of Srain & other ONS {191-152,225,238) 2% 25.68 0.97 063 1.4
Cancar of Thyroid (193) 1 1.43 0.7¢ .01 3.89
Lymphatic and Hematopoietic Lancer (200-203) 63 65.36 0.96 0,73 Lz
Lymohosarsoms & Reticulosarcome (200) 2 13.66 0.5 0.02  0.53
Hodgkin's Disease (201): 13 $.17 1.42 075 2.42
Leukemia & Aleukemia (Z04-207} 32 27.7% 1.15 079 1.53
Lencer of other Lymphatie Tissue {208} 14 14.86 0.95 ¢,51 1.58
fizbesas HMellitus {250) 54 62.18 0.87 &85 1.3
Infective & Paragitit Dissases 51 152.20 0.34% (.28 G404
TJubsrculosis 28 95.02 0.30% 0.20 Q.44
Arteriosclerotic Haart Disease (410-413) 1145 1328.81  0.86% £.81 4.9
Cerebrovascular Dissase [£30-438) 267 360.05 0.747  U.65  0.84
sornmalignans Resodrarory Diseases {260.518) 185 252.39 G.73*= 0.63 0.85
fmphysena. (492} 46 48.79 (.92 g.67 1.23
Gastrit & Duozenal Ulger {331~338) 13 35.43 0.37% .20 0.62
Cirrhosis of Liver (571} 37 B6.¥6 0.43%  0.30  0.59
Disexses of Genito-Urinary System {380-629) 87 T00.02 0.61% 0,47 0.7
Accidents (BOD-549) 234 285,31 0,81% 0.n .92
Suicida {BE0.958) 80 74.05 0.8% D.62 1.64

® ‘p»: 0.08
= p < 0.01

t white and nonwhite combinad



TRELE 8
STANDARDIZED MORTALITY RATIOS FOR SELECTED CAUSES OF DEATH

SALARIED nALEsY

1937-1878
EE MR
) ) Lower  {ipser
Cause of Death {ICDA 8th Revision} Obterved Expettsd SMR Vimit Limit
A17 Causes (D00-999) 300 454,78 Q.67  0.BD .76
A11 Malignant Neoplasms (140-209) 62 76.88 0.8  0.62 1,03

Cancar of Buccal Cavity and Pharyne [140-149) b 2,88 0.35 .00 1,53

Cancar of Digestive Organs &

Poritoneum {150-153} 16 24.468 0.8 - 0,37 T.08
Lancer of Stomash (151) . H 5,78  0.17% 0.00 .96
Cancer of Large Intestine (153) 3 7.2 0.42 0.08  1.22
Cancer of Rectum (154) 3 z.97 1.0 0.20 2.95
tancer of Pancrezas {157) ] 4.1 214 0.98 4.0

Lancer of Respiratory System {180-183) 18 22.08  0.88 0.52 1.38
Cancer of Lung (162-163) 17 20.64  0.82 0.48 1,32

Cancer of Bone (170) . e 0.50  0.00 0.00 Q.00

Cancer of Skin (172-173) i 1.2 1.41 0.18 5.09

Cancer of Prostate {185) 4 6.01 0,67 0.8 1.70

Lymphatic & Hematopotetric Lzncer (200-208) 1% 7.43  1.48 U7 2.63

Lymphosarcoms & Reticulosarcoma {200) Z 1.57  1.22 6.14 4,60
hpgokints Disesse [201) 3 1.13  2.8% 053 7.76
Leukemiz & Alevkemia [204-207) 3 3.23  0.83 g.19  2.71
Cencer of bther Lymphatic Tissue {208) 3 1,45  2.07 ¢4z 504

Dizbetes Mellitus (250} 3 .41 0.47 .09 1.37

8
3

Infective & Paresitic Diseases 10.72 0.47 015 1.09

A11 Dispases of Circulatory System {380-488) 16 23180 G71* (LBY 0.83
Artgrjostierptic Heart Dissass {416-413) 125 147.62 0.8% 0.70  1.00
Cerebrovascular Dissase {£30-438) 23 35.22  0.65* 0.4 0,98

Neamalignant Respirstory Disezses (460-518) 5 25.20  0.24% 0.09  0.52

Empnysame (492) 1 549 08 0.00 1.0
Gastric & Coodenmal Uteer [531-534) 1 3.76  0.27 £.00 1.48
Cirrhosis of Liver {571) 1 2.3%  0.17%*  0.00  0.60
Dissases of Genito-Urinary System {230-8208)} E 8.7% 0.5 0.6 1.1%
feridents (B00-649) 14 32.85 0.4 0.23 0.1

Suicide (950-259) 3 9,98 O.30*  0.06  0.88
*® < 0.0%
s« 001

t  white and nonwhite combined.



TABLE 8

STARDARDIZED MORTALITY RATIOS FOR SELECTED CAUSES OF DEAT

TotaL maest
1437-1578
85y 6T,
Caust of Death (ICDA 8th Revision) Observed Expscted SR tgﬁg gffﬁi;
11 Causes {0DD-999) 4238 5046.15 0.86%¢  0.81  0.87
A11 Halignant Neoplasms {140-209) Big B72.75 0.%4 .87 1.00
fancer of Buccal Cavity & Pharynx {140-149) 18 29.36 0.61* - (.36  0.97
Cancer of Digestive Organs and , _

Peritoneun {}40-159} 22% Z81.80 0.81= 0.7 0.8¢
Cancer of Esophagus (150} 12 26.54 0.45** 0.23 .78
Cancer of Stomach (151) 66 68.52 0.%% 0.73 1.20
Cancer of Large Intestine [153) 65- 76.77 0.85  0.55  1.08
Cancer of Rectum {154} 18 31.45 (.57 0.3 0.%0
Cancer of Liver (155-158) ~ 18 22.54 G.44= 0,21 0.81
Lancer of Pancrzas {157) 52 48.28 1.08 Q.80 1.41

Cancer of Respiratory System {160-163) 244 257.26 Q.95 0.83 1.07
Cancer of Lung {16Z~163) 233 240.40 0.97 0.84 150
tancer of Bone (170) 12 £.32 2.26* 1,16 3,84
Cancer of Skin (172-173) 15 3.0 _],TS 0.64 .90
Cancer of Prostate (185) 78 7211 1.08 0.83 1.3t
Cancer of Testis (186} 5 .. 5,75 0.87 0.28 2.0
Cancer of Bladder (188) 12 27.8% 0437  0.22  0.75
Cancer of Kidney (1889} 22 18.58 1.12 0.76 1.7
Lancer of Eye {190) 4 B8 2,80 0.33° 10.47
cancer of Bradn & other CHS (191-192,228,238} 28 30.43 0.92 0,61 1.33%
Cancer of Thyroid {18%) 1 .58 0.80 .01 331
Lyachatic and Hemataﬂpoivetix:: fancar (200-208} 78 74.26 .0.97 0.77 1,21
{ynphosarcome & Reticulosarcoma (200} 4 15.27 0.25+* 0.07 0.63
Hodgkin's Disease (201} 16 10.94 1.46 0.83  2.38
Levkemia & Aleukemis {204-207) 3% 33,09 1.08 0.76 1.5
Cancer of other Lymphatic Tissve (208) 18 17.34 1.04 6.61 1.84
Habetes Mellitus {2500 5% 72.93 0.81 0.81° 1.04
Infective & Parasitic Diseases 57 170.89 0.33x  0.25  0.43
Tuberculosis 28 106.76 D27 0,18 0.3%
Arzeripstclerotic Heart Disezse (410313} 1328 1B76.33 (.84%= .80 (.89
Ceredrovascular Disease (<30-438) 506 £18.67 B.73%* 0,63 .82
kormalignant Respiratory Diseases [460-518) 200 295.29  G.EB@ 0.5 0.78
Emohysema (452) 43 59,42 0.82 0.61 " 1.09
Gastric & Ducdenal Ulcer {531-534} 17 41.80 0,41+ 0.23 .65
Cirrhosis of Liver {571) 40 101.45 0, 39w 0.28 .54
Diseases of Benito-Urinary System {580.828} 75 126.11 0.60*  $.47 D75
Aceicents {800-849) 256 338,30 Q.76  p.87  0.86
64 89,58 Q.71% 0.55 0.81

Swicide (959955}

*  p<0.05
*= 5 < (1,01
+ white and nonwhite combined



