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ABSTRACT

The occupational and cause-of-death information on 588,090 Washington State male deaths for 1950-
1989 and 88,071 female deaths for 1974-1989 was analyzed using an age and year-of-death standardized
proportionate mortality ratio program. A detailed cause-of-death analysis (161 causes) is published for each of 219
occupational categories for males and for each of 68 occupational categories for females.

The occupational mortality findings are compared with those of the Registrar General and with the
published occupational mortality literature. The Washington State mortality pattern is, in general, consistent with
both the Registrar General's results and with the published literature. Some of the new occupational mortality
findings published in the 1950-1971 report and in the updated version have been confirmed.

The previous finding of aleukemiaincrease in workers exposed to electric and magnetic fieldsis
confirmed in this report.
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Introduction

This study is the second update of Occupational Mortality in Washington State, 1950-1971, originally
published by NIOSH in 1976 (1). The first update published in 1983 covered the years 1950-1979 (2). This study
covers 588,090 white male deaths 1950-1989 and 88,071 white female deaths 1974-1989, exclusive of 134,569
housewives.

One new table (Table 4) has been added to thisreport. It isatable of female mortality by causein the
same format as male mortality by cause (Table 3). These tables rank occupations by Proportionate Mortality Ratio
(PMR) for each cause of death. Table 4 in the 1950-1979 update which listed significant causes of death within
each occupation has been eliminated, since the same information is availablein Table 1.

This study had its beginnings in a case control study (3) of Hodgkin's disease which used the upstate New
Y ork death record file for occupational and cause of death information. The study showed an excess of
woodworking occupations in the Hodgkin's disease group as compared to matched controls. When an interview
study (4) and a population-based study (5) confirmed this finding, | decided to examine the occupational patternin
other selected cause of death groupings. An unpublished case-control study of male bladder cancer death
certificates in Washington State was able to identify the same occupations with increased risk as previous clinical
and interview studies (6-9). Also, astudy (10) of leukemia death certificates in Washington State and Oregon was
able to confirm and extend a previously reported (11) association of leukemia with farming occupations.

The accuracy and completeness of the death certificate occupational statement on the Washington State
death certificate was seen to be quite good. The occupational item on the death certificate asks for "Usual
occupation during most of lifetime" (Exhibit 1, item 13a). Over 97% of adult male death certificates contained a
usable occupation statement, i.e., only 3% had a blank or "retired" or "unknown" in the item 13a space. The death
record industrial statement was too poorly reported for use.

The accuracy of death certificate occupational statements was examined for three different cancers. For
men dying of Hodgkin's disease (4) and urinary bladder cancer, interviews with next of kin indicated that the death
certificate occupational statement was identical to that obtained by interview in 75% of cases, gave arelated
occupation in 10% of cases, and was completely different in only 15% of cases. An example of "related"
occupational statementsis"plywood mill worker” vs "millworker."

In astudy of community arsenic exposure near a copper smelter (12), county desth records alone were
able to identify 24 of 25 smelter workers dying of bronchogenic carcinoma. Ascertainment of bronchogenic
carcinoma records yielded only one more death, an out of county resident. Of 100 Boeing engineers deaths
ascertained through union records, 98 were coded to the Boeing engineer category.

With this experience and confidence in the occupational information on the Washington State death
record, | thought it appropriate to examine the mortality pattern for all occupational groups. The rationale behind
this approach was that new occupational/cause of death associations would be revealed and could be followed up in
cohort studies. The great appeal of identifying specific occupational causes of mortality is that, technicaly, all are
preventable by environmental manipulation.

The decision to update the file now was based on a number of facts:

1 Desth records for all male deaths had been routinely coded to occupation in this office, starting
with 1972 deaths. Female deaths had also been coded to occupation starting with 1974 deaths.



A number of findings of the 1950-1971 study had been substantiated in population based studies
(13-15).

The 1950-1971 and 1950-1979 tables had proven useful in a number of areas, but were not as
current as was possible.

NIOSH was working with various states to promote this sort of analysis and expressed an interest
in supporting a second update of this study.

Since 40 consecutive years of data were present, | hoped that time trends in occupational
mortality would now be discernable. The large increase (158,000 male dezaths) in file size had
also made it possible to check on earlier findings based on small numbers of deaths.

| wanted to do afinal update and analysis before | retired.



This report is made up of four sets of tables:

Table1 Male mortality by occupation

Table 2 Female mortality by occupation

Table 3 Male occupations ranked by PMR within selected causes of death
Table 4 Female occupations ranked by PMR within selected causes of death

The tabular format has been changed in that mortality is now shown for two 13 year periods and one 14
year period: 1950-1962, 1963-1975, and 1976-1989.



Method

Punch cards containing death record information were available for the years 1950-1971. Death certificate
numbers of all male resident deaths in Washington State, age 20+, for the years 1950-1971 were listed in
certificate number order within year of death. The death record occupation statements were abstracted and coded
using a modification of the 1960 U.S. Census Bureau code (Exhibit 2). The death certificate numbers and the
occupation codes were keyed into a deck of cards and these cards were then matched to the original death cards on
year and desath certificate number. For matching cards, the occupation code was punched into the initial death
card. Non-matches were resolved clerically. The completed cards were read onto magnetic tape.

For male deaths 1972-1986 and femal e deaths 1974-1986, occupation was manually coded routinely on a
monthly basis and added to the ordinarily prepared computer record of death. These records were added to the
existing 1950-1971 file. Occupational and industry literals were keyed in the death records from 1987-1989 and
were computer coded since then with a manual backup.

Since the study period included two International Classification of Diseases code changes, ninth and
eighth revision codes were translated to seventh revision codes with a translation table. The causes of death given
in this study are according to the seventh revision ICD codes with one exception; Acquired Immune Deficiency
Syndrome (AIDs) is 9th ICD numbers 042-044 starting with 1987 deaths. In the years 1983-1986, AlDs was
coded to 9th ICD 279.1, deficiency of cell-mediated immunity

Since non-white deaths made up less than 3% of the total file, they were omitted from the basic tables of
this study, for the sake of homogeneity. All tables presented are for white deaths only. Out of state resident deaths
were also eliminated from the file.

A computer program which performed an age and year of death standardized PMR analysis was written
and run (see Exhibit 3). For each occupation, observed and expected deaths and a PMR are presented by detailed
cause of death, grouped years of death, and age. Expected deaths are generated for each year of the study based on
that year's mortality experience. Expectations are then summed over years of death into the appropriate cells of the
table. Expected deaths are, therefore, specific for five-year age classes as well as year of death.

Expected death frequencies are rounded to the nearest whole number before printing; however, exact
fractional expected frequencies are totaled into grouped years and grouped ages, so that these totals may be slightly
different than the sum of the expected frequencies by five-year age classes. A minussign (-) is printed for PMR
values generated by division by an expected value less than one (to avoid large meaningless PMRs). An asterisk
(*) after aPMR value indicates that the observed and expected values for that PMR are significantly different at the
5% level (> 3.84;p .05). A double asterisk (**) indicates that the observed and expected deaths are
significantly different at the 1% level (> 6.64; p .01). PMRs are calculated using exact expected values.
Statistical testing was done only on observed values of six or greater and in the grouped years of death and age 20-
64 columns. Cause of death lines are printed only if there is an observed or expected death.

The occupation code used in the 1950-1971 study was refined to eliminate as much misclassification as
possible. For example, telephone installers and repairmen were separated from telephone linemen, and body and
fender repairmen were separated from automaobile mechanics and repairmen.

For the years 1988-1989, a smoking question has been asked on the Washington state death certificate.
The question asks whether the decedent smoked in the 15 years prior to death. It is answered with ayes or no.
Thisinformation is used in the interpretation of the results, to help sort out the contribution of smoking to
mortality by occupation. For comparison figures, the all male smoking prevalence is 46.3%, while the all female
smoking prevalence is 29.7%.



In generating the female mortality tables, female specific causes of death were added. Since the
housewives rubric (908) is so large (134,569 deaths), female PMRs were run without the housewives rubric. A
mortality table for housewivesis available on request.

The major flaw of the PMR isthat it says nothing about total force of mortality for a given occupation (see
Exhibit 3 for PMR calculation). All occupations have atotal PMR of 100. Also, since the cause of death specific
PMRs must sum to 100, a very high or low PMR in a common cause of death group will affect the other PMRs for
that occupation. Although the method has had numerous critics, | know of no body of data which has been able to
discredit the PMR method by systematic comparison with denominator-based statistics. 1n one case in which such
testing was done (16), the PMR seemed to accurately reflect the mortality pattern derived using a popul ation-based
statistic [standardized mortality ratio (SMR)].



Results

The basic occupational mortality data are found in the accompanying four sets of tables: Table 1, Mae
Mortality; Table 2, Female Mortality; Table 3, Occupations Ranked by PMR within each Cause of Death for males,
and Table 4, Occupations Ranked by PMR within each Cause of Death for females.

The male and female mortality tables (Tables 1 and 2) are presented in occupation code number order (see
Exhibit 2) and the commentary isin the same order. The listing in Exhibit 4 indicates how individual occupations
are grouped for analysis. The commentary for Tables 3 and 4 isin cause of death order (7th ICD).

It isreassuring that all the intuitive or well-known occupational mortality associations show up in this
study: airplane pilots die in plane crashes, loggers are struck by falling objects, roofers fall, telephone and power
linemen are electrocuted, etc.

The associations between cause of death and occupation seen in this study are statistical associations.
Some will, of course, be chance associations, but many will be real. These associations are clues or starting points
for more definitive studies.

The commentary reflects the author's biases, and it is possible that different inferences may be drawn from
the same data by others.



Commentary on Table 1 (Male Mortality, 1950-1989)

This commentary consists of a description of the mortality pattern seen in each of the occupation
groupings and compares this pattern to what has been published by the Registrar General (17) for the same
occupation group. Frequently, comparison isimpossible because of lack of occupation code comparahility or
because of difference in cause of death groupings. Where other published work is applicable it is cited. Occupation
groups with less than 200 deaths are not described unless an interesting mortality pattern or known occupational
hazard exists. A few groups with more than 200 deaths are not described, if the mortality pattern is not unusual
and no known occupationa hazard exists. Unless specified, the PMRs described are for the entire study period
(1950-1989).

Accountants, Auditors, and Assessors
Occupation Code 000
Total Deaths 5,461

AlDs has aPMR of 304 based on 16 deaths since 1987. Cancers of the esophagus, large intestine,
gallbladder, and liver show significant mortality increases as does malignant melanoma. Asthma, diseases of other
endocrine glands, avitaminoses, diseases of blood forming organs, cerebral embolism and thrombosis, multiple
sclerosis, amyotrophic lateral sclerosis (ALS), chronic rheumatic heart disease, bronchiectasis and nephritis also
show significant excess deaths.

Airplane Pilots and Navigators
Occupation Code 012
Total Deaths 762

Significant excess deaths are seen for cancers of the rectum and kidney. The kidney cancer excessis
supported by a study of Canadian airline pilots (18). Death due to aircraft accidents (239 observed to 9 expected)
had a PMR of over 2600. A similar excessis seen in the Registrar General's data. Connective tissue cancers and
leukemia also show nonsignificant PMR increases. Pilots and plane crews are exposed to cosmic radiation,
especially at high altitudes in the northern hemisphere (19).

Architects
Occupation Code 013
Total Deaths 625

AlDs, multiple myeloma, chronic rheumatic heart disease, paralysis agitans, and accidental falls show
mortality increases based on small numbers of deaths.

Artists and Art Teachers
Occupation Code 014
Total Deaths 636

Elevated PMRs are seen for AlDs, lymphosarcoma, multiple sclerosis, cirrhosis of the liver, and suicide.
A 1985 study of artistic artists (20) does not closely match this mortality pattern.



Commentary on Table 1 (Male Mortality, 1950-1989)

Chemists
Occupation Code 021
Total Deaths 396

The mortality increase due to pancreatic cancer seen in deaths before 1975 is not seen in 1976-1989.
Cancer of the colon has a significant increase in men age 20-64. The other lymphoma, myeloma and leukemia
rubrics show small number nonsignificant PMR increases. Deaths due to accidental falls are increased.

The American Chemical Society study (21) showed increased mortality from cancer of the pancreas and
malignant lymphoma. A study of Swedish chemistry graduates (22) showed excess mortality due to lymphatic and
hematopoietic cancers and malignant brain tumors. A study of Dupont chemists (23) showed an SMR of 50 for all
malignant neoplasms, but cancer of the intestine, Hodgkin's disease, and leukemia had SMRs >100.

Chiropractors
Occupation Code 022
Total Deaths 245

Rectal cancer and hypertensive disease have excess deaths.

Clergymen
Occupation Code 023
Total deaths 2,926

Very low PMRs are seen for lung cancer, respiratory diseases and cirrhosis of the liver, reflecting
abstinence from alcohol and tobacco. Significant excess deaths are seen for cancer of the large intestine, malignant
melanoma of skin, malignant brain tumors, lymphosarcoma and reticul osarcoma, Hodgkin's disease, the other
lymphomas, and multiple myeloma, Diabetes mellitus, diseases of the blood forming organs; diseases of the
circulatory system, diseases of veins, pulmonary embolism and bronchiectasis, all show significantly elevated
PMRs.

A cohort study of Lutheran ministers (24) and studies of Catholic priests (25, 26) support this pattern.
The Catholic priests also show an SMR increase for malignant melanoma.

Professors and Instructors
Occupation Code 060
Total Deaths 1,221

Malignant neoplasms of large intestine, malignant melanoma, reticulosarcoma, other lymphomas,
multiple myeloma, tumors of brain, cerebral embolisms and thrombosis, paralysis agitans, chronic rheumatic heart
disease, infections of the kidney and suicide have elevated PMRs. Lung cancer has alow PMR of 53.



Commentary on Table 1 (Male Mortality, 1950-1989)

Dentists
Occupation Code 071
Total Deaths 1,264

Significant PMR elevations are seen for cancer of the pancreas, lymphomas, aircraft accidents, and
suicide. The suicide excess has been reported elsewhere (27), and is seen in the Registrar General's data.

Draftsmen
Occupation Code 074
Total Deaths 502

Increased mortality is seen for diabetes mellitus and multiple sclerosis.

Newspaper Owners, Publishers, and Managers
Occupation Code 076
Total Deaths 584

Lymphosarcoma has a significantly elevated PMR based on 6 deaths.

Aeronautical Engineers
Occupation Code 080
Total Deaths 2,051

Most of these men are employed by the Boeing Company in Seattle. There are significant PMR excesses
for the following cancers. large intestine, prostate, testis, brain, the other lymphomas, multiple myeloma, and
acute leukemia. Subarachnoid hemorrhage, ALS, and aircraft accidents also show significant PMR elevations.
The ALS excessis particularly interesting in that the two other Boeing occupationa groups

[Boeing workers, occupation code 557 and Aircraft Mechanics and Repairmen, occupation code 471] have
significantly elevated ALS PMRs.

Lung cancer, cirrhosis of the liver and non-malignant respiratory diseases have low PMRs.

Chemical Engineers
Occupation Code 081
Total Deaths 203

Cancer of the pancreas has a PMR of 281 based on 7 deaths. Chemical company workers (occupational
code 985) also show a pancreatic cancer increase (PMR=208 based on 17 deaths). Chemists (occupational code
021) showed a pancreas cancer excess in deaths 1950-1975. Brain cancer has a PMR of 308 based on 4 deaths.

Civil Engineers
Occupation Code 082
Total Deaths 2,010

Cancer of the large intestine and the other lymphomas have elevated PMRs. The
lymphosarcomalreticulosarcoma rubric also has a significant PMR elevation for men age 20-64.



Commentary on Table 1 (Male Mortality, 1950-1989)

Electrical Engineers
Occupation Code 083
Total Deaths 1,312

Malignant neoplasms of prostate, malignant melanoma, the other lymphomas (age 20-64), multiple
myeloma, asthma and aircraft accidents have significantly elevated PMRs.

Mechanical Engineers
Occupation Code 085
Total Deaths 621

Cancer of the pancreas has a PMR of 241 based on 17 deaths. Malignant tumors of the brain and aircraft
accidents also show increased mortality.

Marine Engineers
Occupation Code 086
Total Deaths 846

Cancers of esophagus, liver (secondary and unspecified) and lung have PMR increases. Cirrhosis of the
liver (age 20-64) has aPMR of 258 based on 6 deaths. Asbestosis has a very high PMR based on 4 deaths,
suggesting that some of these men were employed at Puget Sound Naval Shipyard.

Mining Engineers
Occupation Code 091
Total Deaths 323

Cancer of the large intestine has an elevated PMR, while lung cancer has alow PMR. Nonmalignant
respiratory diseases, including emphysema without bronchitis, and pneumonia have excess deaths suggesting that
occupational exposures, not cigarette smoking are responsible for respiratory diseasesin these men. Thisis
supported by the fact that mining engineers smoking prevalence from 1988-1990 was 37.5%, compared to a
smoking prevalence of 46.7% for al men.

Engineers NEC
Occupation Code 093
Total Deaths 4,609

Cancers of oral mesopharynx, esophagus (age 20-64), large intestine, and brain have elevated PMRs.
Malignant melanoma, lymphosarcoma (age 20-64), benign neoplasms, ulcer of duodenum, and aircraft accidents
also have excess deaths.

Construction Engineers
Occupation Code 094
Total Deaths 526

Chronic rheumatic heart disease and construction accidents have increased deaths.
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Commentary on Table 1 (Male Mortality, 1950-1989)

Operating Engineers
Occupation Code 096
Total Deaths 1,437

Lung cancer, the other lymphomas, and motor vehicle accidents have excess deaths.

Foresters and Conservationists
Occupation Code 103
Total Deaths

The total malignant neoplasm excess seen in deaths 1950-1975 is not seen in deaths since 1976. Cancer
of the prostate (1976-1989), reticulum cell sarcoma and acute leukemia have PMR increases based on small
numbers of deaths. The reticulum cell sarcoma increase is supported by a non-Hodgkin's lymphoma increasein
forest and soil conservationists (28).

Funeral Directors and Embalmers
Occupation Code 104
Total Deaths 449

These men have aleukemia PMR of 305 based on 11 deaths. Thisis supported by a study of mortality in
Ontario undertakers (29) and California embalmers (30). The PMR for deaths due to psychosesis 458 based on 5
deaths. No PMR increase is seen for malignant or non-malignant respiratory diseases, suggesting that the high
concentrations of formaldehyde that these men inhale do not cause cancers of or damage to the respiratory tract.

Lawyers and Judges
Occupation Code 105
Total Deaths 2,349

AlDs hasaPMR of 217 based on 9 deaths since 1987. Cancers of the pharynx, malignant melanoma
(1976-1989), brain cancer, Hodgkin's disease and myeloid leukemia have significantly elevated PMRs. Paralysis
agitans, chronic rheumatic heart disease, hyperplasia of the prostate and aircraft accidents also show significant
PMR increases.

Musicians and Music Teachers
Occupation Code 120
Total Deaths 1,283

Cancers of the buccal cavity and pharynx, cirrhosis of the liver and diseases of the pancreas, diseases
associated with alcohol ingestion have elevated PMRs. Homicide aso shows significant PMR increase.

Pharmacists and Druggists
Occupation Code 160
Total Deaths 1,504

AlDs has aPMR of 361 based on 4 deaths. The other lymphoma category, leukemia (age 20-64) and

acute pancreatitis have PMR increases. The acute pancreatitis is probably not due to alcohol ingestion since the
cirrhosisPMR is low.

11



Commentary on Table 1 (Male Mortality, 1950-1989)

Photographers
Occupation Code 161
Total Deaths 748

Multiple myeloma and diseases of the blood forming organs have significantly elevated PMRs.

Physicians
Occupation Code 162
Total Deaths 2,195

The mortality pattern for physicians is changing over time. Colon cancer which had an elevated PMR
before 1976 has a normal PMR since then. Cancers of the liver, lymphatic and hematopoietic tissues, the other
lymphomas, myeloid and acute leukemias all have PMR increases in deaths since 1976. Diseases of the blood
forming organs, paralysis agitans, aircraft accidents and suicide have PMR increases. The Registrar General's
study supports the PMR increase for the lymphatic and hematopoietic tissue cancers and the suicide increase.
Other studies support the suicide increase (31, 32).

Statisticians, Actuaries, Analysts, and Computer Programmers
Occupation Code 174
Total Deaths 480

The makeup of this group has shifted to a higher proportion of computer programmers among recent
deaths. AIDs has a significant PMR increase based on 10 deaths. Malignant melanoma, the lymphatic and
hematopoietic tissues, lymphosarcoma and reticul osarcoma, leukemia and acute leukemia have significant PMR
increases.

Surveyors
Occupation Code 181
Total Deaths 502

Malignant neoplasms of the buccal cavity, pharynx, and pancreas (age 20-64) have elevated PMRs.

School Teachers
Occupation Code 184
Total Deaths 4,600

AlIDs has a PMR of 296 based on 20 deaths. Malignant neoplasms of large intestine, pleura, prostate,
malignant melanoma, brain tumors, and lymphatic and hematopoietic tissues malignancies have elevated PMRs.
Lymphosarcoma, Hodgkin's disease, other lymphomas, multiple myeloma and leukemia all have significantly
elevated PMRs. Benign neoplasms, vascular lesions of CNS, paralysis agitans, ASHD, and chronic nephritis (age
20-64) have excess deaths. Malignant and nonmalignant respiratory diseases and accidents have very low PMRs.
The leukemia and melanoma increases are supported in the Registrar General's data.

Medical and Dental Technicians
Occupation Code 185
Total Deaths 488

Infective and parasitic diseases, cancer of the pancreas and cirrhosis of the liver without alcoholism have
PMR elevations.
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Commentary on Table 1 (Male Mortality, 1950-1989)

Electrical and Electronic Technicians
Occupation Code 190
Total Deaths 905

Malignant melanoma, brain cancer (age 20-64), ASHD and suicide (age 20-64) have significantly
elevated PMRs.

Veterinarians
Occupation Code 194
Total Deaths 289

Malignant neoplasms of the large intestine, leukemia and suicide have excess deaths. A PMR study of US
veterinarians supports this pattern (33).

Students (20 and over)
Occupation Code 196
Total Deaths 1,868

Tuberculosis, cancers of the testis, brain, bone connective tissue, Hodgkin's disease, acute leukemia,
multiple sclerosis, accidental falls, and suicide have PMR increases. Clusters of Hodgkin's disease have been
reported in high school students (34).

Farmers NEC
Occupation Code 200
Total Deaths 37,168

Very low PMRs are seen for respiratory cancers and cirrhosis of the liver. Stomach cancer, multiple
myeloma, lymphatic leukemia, and diabetes mellitus have PMR increases. Rheumatoid arthritis, motor vehicle and
machinery accidents at work have elevated PMRs. Electrocution deaths are in excess due to metal irrigation pipes
coming in contact with overhead power lines while being moved (35). The other mortality findings in farmers are
supported by US studies (10, 36, 37).

Orchardists
Occupation Code 201
Total Deaths 4,301

Cancers of the lung, urinary bladder and lymphosarcoma (age 20-64) have increased PMRs. The lung
cancer increase is interesting, since the other farming rubrics show low PMRs. The non-malignant respiratory
disease PMRs are low, suggesting that cigarette smoking is not the cause of the lung cancer increase. Until 1940,
lead arsenate insecticides were used heavily in orchards. Lung cancer isincreased in workers who manufacture
arsenical-based pesticides (38, 39). Orchardists have a smoking prevalence of 36.7%, as compared to a prevalence
of 46.3% for al men.

Cerebral embolism and thrombosis, ASHD, diseases of the skin, aircraft and machinery accidents also
show mortality increases.

13



Commentary on Table 1 (Male Mortality, 1950-1989)

Nurserymen
Occupation Code 202
Total Deaths 691

Pancreatic cancers show amortality increase. Tuberculosis PMRs are elevated, but there have been no TB
deaths since 1975.

Ranchers (cattle, sheep, etc.)
Occupation Code 203
Total Deaths 5,128

Prostate and kidney cancer have increased PMRs, but mortality due to these causes has not been increased
since 1976.

Leukemia and acute leukemia (age 20-64), chronic bronchitis, motor vehicle and work related accidents
also have PMR increases.

Dairy Farmers
Occupation Code 204
Total Deaths 3,704

Stomach cancer, multiple myeloma, ASHD, and machinery related accidents have elevated PMRs.

Wheat and Grain Farmers
Occupation Code 205
Total Deaths 4,985

A number of causes of death with mortality increases have had no deaths or low PMRs since 1976,
suggesting that these mortality patterns have changed. These causes are: cancers of the testis and kidney,
ulcerative colitis and hyperplasia of prostate. Lymphatic leukemia, cerebral hemorrhage, motor vehicle, aircraft,
and machinery accidents have elevated PMRs.

Egg and Poultry Farmers and Distributors
Occupation Code 206
Total Deaths 906
The leukemia PMR elevations seen in earlier years are not present since 1975.
Florists
Occupation Code 249
Total Deaths 494

These men have an AIDs PMR of 664 based on 8 deaths since 1987. Malignant neoplasms of rectum and
acute leukemia also have PMR elevations.

14



Commentary on Table 1 (Male Mortality, 1950-1989)

Store Buyers and Department Heads
Occupation Code 250
Total Deaths 597

Leukemia and paralysis agitans have increased deaths.

Railroad Conductors
Occupation Code 252
Total Deaths 1,338

Tumors of the buccal cavity and pharynx, large intestine (age 20-64), lung (age 20-64), prostate and
kidney have high PMRs. The kidney cancer PMR is reduced in the time period 1976-1989. Railroad accidents are
also increased, as expected.

Credit Men
Occupation Code 253
Total Deaths 488

Brain cancer, malignant lymphoma, leukemia, and cerebral embolism and thrombosis have elevated
PMRs.

City and Civil Service Employees
Occupation Code 255
Total Deaths 3,911

Cancer of the large intestine, cancer of the pancreas, diabetes mellitus, and appendicitis have elevated
PMRs.

Ships' Officers, Pilots, Pursers, and Engineers
Occupation Code 265
Total Deaths 1,607

Cancers of the stomach and prostate have elevated PMRs. In the time period 1976-1989, the
lymphosarcoma/reticul osarcoma PMR is 400 based on 7 deaths. Hypertensive disease and intestinal obstruction
show excess deaths, but the hypertensive disease PMR has not been increased since 1975.

Public Administrators and Officials NEC
Occupation Code 270
Total Deaths 1,346

Malignant neoplasms of rectum and pancreas, malignant melanoma of skin and coronary heart disease
have elevated mortality.

Lodge/Society/Union Officials
Occupation Code 275
Total Deaths 1,011

Myeloid leukemia has a PMR of 355 based on 6 deaths, but there have been no deaths since 1975.
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Commentary on Table 1 (Male Mortality, 1950-1989)

Postmasters
Occupation Code 280
Total Deaths 701

PMRs are elevated for malignant neoplasm of prostate, lymphosarcoma and myeloid leukemia.

Purchasing Agents and Buyers NEC, Sales Managers
Occupation Code 285
Total Deaths 1,796

Cancers of the large intestine, malignant melanoma, connective tissue cancers, leukemia, diseases of the
blood forming organs, ASHD, diseases of the pancreas and aircraft accidents show increased deaths.

Managers, Officials, and Proprietors NEC
Occupation Code 290
Total Deaths 12,638

Cancers of the large intestine, rectum, pancresas, testis, and brain have significantly elevated PMRs.
Lymphatic, myeloid and acute leukemia as well as diseases of blood forming organs, amyotrophic lateral sclerosis
and aircraft accidents all have elevated mortality.

Gas Station/Garage Owners and Attendants
Occupation Code 291
Total Deaths 3,742

The diabetes and duodenal ulcer PMR increases seen previously are not present in the 1976-1989 time
period. Monocytic leukemia has a PMR of 308 based on 5 deaths. ASHD has a significant PMR increase.

Lumber Company Managers, Owners, and Workers
Occupation Code 292
Total Deaths 1,661

Elevated PMRs are seen for malignant neoplasms of buccal cavity and pharynx, myeloid leukemia,
cerebral hemorrhage, and ASHD.

Boeing Officials, Managers, and Supervisors
Occupation Code 294
Total Deaths 1,450

Urinary bladder cancer, lymphosarcoma, myeloid and acute leukemia and aircraft accidents have PMR
increases.

Fuel Oil Dealers and Workers
Occupation Code 295
Total Deaths 2,171

The other lymphoma rubric, paralysis agitans, and silicosis have high PMRs.
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Furniture Store Owners, Managers, and Clerks
Occupation Code 297
Total Deaths 1,077

Cancers of biliary passages and liver, leukemia, diabetes mellitus, and chronic rheumatic heart disease
(before 1976) have elevated PMRs.

Grocers and Grocery Clerks
Occupation Code 298
Total Deaths 5,562

Cancer of the bone (before 1976), cerebral hemorrhage, and coronary heart disease have dlightly elevated
PMRs. Homicide shows no mortality excess after 1975.

Bankers, Bank Clerks, and Managers
Occupation Code 305
Total Deaths 2,170

AlDs has a PMR of 303 based on 9 deaths. Cancers of esophagus, large intestine, prostate, testis, brain,
malignant melanoma, connective tissue cancer, Hodgkin's disease, lymphatic and acute leukemia all have high
PMRs.

Bookkeepers, Cashiers, and Payroll Clerks
Occupation Code 310
Total Deaths 1,612

Cancers of buccal cavity and pharynx, lymphosarcoma, avitaminoses and metabolic diseases, diseases of
the respiratory system, and suicide have increased mortality. There are excess deaths ascribed to tubercul oses and
old poliomyelitis, and to non-malignant respiratory diseases, suggesting self-selection into this occupation of
chronically ill men.

Vehicle Dispatchers and Starters and Traffic Managers
Occupation Code 314
Total Deaths 1,128

Cancer of the stomach (age 20-64), cerebral embolism and thrombosis and coronary heart disease have
increased deaths.

Mail Carriers
Occupation Code 323
Total Deaths 1,904

Cancer of the prostate, urinary bladder (age 20-64), and hypertensive disease (age 20-64) have elevated
PMRs.
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Postal Clerks
Occupation Code 340
Total Deaths 2,123

Cancer of the small intestine, lymphosarcoma and reticul osarcoma, and multiple myeloma have elevated
PMRs. Disease of blood forming organs (aplastic anemia) and hyperplasia of the prostate (before 1976) also have
increased PMRSs.

Shipping and Receiving Clerks
Occupation Code 343
Total Deaths 1,182

Intestinal obstruction, duodenal ulcer, and chronic interstitial pneumonia had PMR elevations before
1976, but not afterwards.

Stock Clerks and Storekeepers
Occupation Code 350
Total Deaths 1,609

Cancer of the large intestine, lung (age 20-64) malignant melanoma and asthma have increased PMRs.

Telegraph and Radio Operators
Occupation Code 352
Total Deaths 805

Cancers of the buccal cavity and pharynx and cirrhosis of the liver, diseases associated with alcoholism,
have increased PMRs. Hodgkin's disease and the other lymphomas have PMR increases al so.

Ticket, Station, Express, and Travel Agents
Occupation Code 354
Total Deaths 1,102

Hypertensive disease (before 1976), chronic bronchitis and bronchitis with emphysema have elevated
PMRs.

Railroad Clerks
Occupation Code 361
Total Deaths 1,198

The brain cancer PMR is quite high, but there have been no deaths since 1971. Other diseases of the lung
have an increased PMR.

Boeing Clerks
Occupation Code 362
Total Deaths 320

Cerebra embolism and thrombosis have a PMR increase.
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Public Utility Workers
Occupation Code 363
Total Deaths 2,164

The unspecified leukemia category and accidental electrocution have PMRs over 250 based on 4 deaths in
each group.

Public Utility Supervisors and Officials
Occupation Code 364
Total Deaths 1,438

Cancers of large intestine, brain, leukemia, and acute leukemia, ASHD, and accidental electrocution have
significantly elevated PMRs.

Clerks NEC
Occupation Code 370
Total Deaths 1,619

AlIDs, malignant neoplasms of buccal cavity and pharynx, malignant neoplasm of lymphatic and
hematopoietic tissues; diabetes (age 20-64), psychoses and emphysema without bronchitis show increased
mortality.

Traveling Salesmen and Sales Representatives
Occupation Code 380
Total Deaths 6,732

Malignant neoplasms of the floor of the mouth, testis, kidney, urinary bladder, connective tissue,
reticulum cell sarcoma, Hodgkin's disease, the other lymphomas, ulcerative calitis, and falls from ladders have
elevated mortality.

Lumber Salesmen
Occupation Code 384
Total Deaths 585

Cancer of the large intestine has an increased PMR.

Insurance Agents, Brokers, Underwriters, Appraisers
Occupation Code 385
Total Deaths 3,966

Malignant neoplasms of small intestine, rectum, prostate, brain, and bone have PMR elevations.
Malignant melanoma, multiple sclerosis, duodenal ulcer, cholelithiasis and falls on the same level also show excess
deaths.

Car Salesmen
Occupation Code 386
Total Deaths 2,880

Cancer of testis, reticulum cell sarcoma, diabetes mellitus, ASHD, and aircraft accidents have raised
PMRs.
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Newsboys
Occupation Code 390
Total Deaths 271

Hypertensive disease (1950-1975) and motor vehicle accidents have increased deaths.

Real Estate Agents, Brokers, Developers, Appraisers
Occupation Code 393
Total Deaths 5,319

Cancer of the tongue and kidney, lymphosarcoma, multiple myeloma, diabetes mellitus, ASHD, and
aircraft accidents have high PMRs.

Stocks and Bonds Salesmen
Occupation Code 395
Total Deaths 592

Paralysis agitans has a high PMR (456 based on 9 deaths), as does aircraft accidents.

Sales Clerks NEC
Occupation Code 396
Total Deaths 6,946

AlDs has a PMR of 245 based on 13 deaths. Cancers of the buccal cavity and pharynx, biliary passages
and liver, larynx, acute leukemia, chronic rheumatic heart disease and cirrhosis of the liver have excess mortality.

Carpet Makers and Layers
Occupation Code 400
Total Deaths 277

Suicide (age 20-64) and aircraft accidents have elevated mortality ratios.

Bakers
Occupation Code 401
Total Deaths 1,881

Cancers of buccal cavity and pharynx, diabetes mellitus, psychoses, hernia of abdominal cavity, and
senility and ill defined diseases have elevated PMRs.

Blacksmiths
Occupation Code 402
Total Deaths 1,412

Only 182 of 1412 (12.8%) of deaths occurred in the 1976-1989 time period and nearly half of the

blacksmiths were age 80+ at death. Elevated PMRs are seen for cancers of esophagus, large intestine, other
diseases of heart, hypertensive disease and suicide.
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Boilermakers
Occupation Code 403
Total Deaths 1,963

Pulmonary tuberculosis, lung cancer, pulmonary emphysema, cirrhosis of the liver, asbestosis, and
silicosis have increased PMRs. Accidental falls also have increased deaths. A cohort mortality study of a
boilermakers union in this state supports these findings (40).

Brickmasons, Stonemasons, and Tile Setters
Occupation Code 405
Total Deaths 2,079

Cancer of the stomach, lung, bone, avitaminoses and metabolic diseases, non-malignant respiratory
diseases, motor vehicle accidents and accidental falls have increased deaths. The lung cancer excessis seenin the
Registrar General's data.

Building and Construction Contractors and Foremen
Occupation Code 406
Total Deaths 6,407

Cancers of stomach, small intestine, pleura, multiple myeloma, lymphatic leukemia (age 20-64), myeloid
leukemia, aircraft accidents, falls, machinery accidents, and electrocution all have high PMRs.

Boatbuilders
Occupation Code 407
Total Deaths 565

Stomach cancer has ahigh PMR.
Cabinetmakers
Occupation Code 410
Total Deaths 1,734
Stomach cancer, malignant melanoma, and AL S have PMR elevations.
Carpenters
Occupation Code 411
Total Deaths 21,861
Cancer of the floor of the mouth, stomach, Hodgkin's disease (before 1976), monocytic leukemia (age 20-
64), emphysema, accidental falls and suicide have significantly elevated PMRs. Accidental falls are increased in
the Registrar General's data.
Fabric Workers
Occupation Code 412
Total Deaths 489

Chronic rheumatic heart disease (before 1976) showed increased deaths.
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Cement and Concrete Finishers
Occupation Code 413
Total Deaths 1,813

Rectal cancer, accidental falls, machinery accidents, electrocution and homicide have PMR elevations.
The electrocutions are caused when concrete pumping equipment contacts overhead power lines.

Cranemen, Derrickmen, and Hoistmen
Occupation Code 415
Total Deaths 930

Asthma, falls, machinery accidents and electrocution have high PMRs.
Oil Well Drillers
Occupation Code 416
Total Deaths 272

Infectious diseases and pulmonary emphysema have mortality increases.
Decorators and Window Dressers
Occupation Code 420
Total Deaths 270

Cancers of buccal cavity and pharynx and accidental falls have elevated PMRs.
Electricians
Occupation Code 421
Total Deaths 6,704

Brain Cancer, Hodgkin's disease, acute leukemia, pulmonary emphysema, falls from ladders and
electrocutions have increased mortality.

Road Graders, Pavers, Machine Operators and Excavators
Occupation Code 425
Total Deaths 7,266

Lung cancer, subarachnoid hemorrhage, silicosis, and accidents due to motor vehicles, machinery, faling
objects, and electrocution show high PMRs.

Water Well Drillers
Occupation Code 426
Total Deaths 385

Malignant brain tumors and work-related accidents have increased deaths.
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Railroad Foremen
Occupation Code 427
Total Deaths 1,198

Multiple myeloma and railway accidents have elevated PMRs.

Foremen NEC
Occupation Code 430
Total Deaths 956

Cancer of the large intestine, lung, and prostate show mortality increases.

Glaziers
Occupation Code 434
Total Deaths 518

Malignant diseases of the digestive organs has a significant PMR increase, because stomach, large
intestine, rectum, liver, and pancreas malignancies all have PMR elevations. Multiple myeloma and acute
leukemia also have increased degths.

Smelter Workers
Occupation Code 435
Total Deaths 1,686

Most of these men were employed at the American Smelting and Refining Company copper smelter in
Tacoma, Washington. This smelter specialized in refining arsenic rich copper ores. A population based study (41)
in this group of workers corroborates the lung cancer increase seen in these workers and relates it to inhaled
arsenic trioxide.

Railroad Inspectors
Occupation Code 447
Total Deaths 459

Asthma, nephritis, and railway accidents have increased mortality.
Inspectors NEC
Occupation Code 450
Total Deaths 875

Cancers of the biliary passages and liver, brain and nervous system and diabetes mellitus have increased
deaths.

Jewelers, Watchmakers, Gold and Silversmiths, Locksmiths
Occupation Code 451
Total Deaths 1,381

Cancer of the stomach (1976-1989) intestinal obstruction and accidental falls on the same level have
significantly elevated PMRs.
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Telegraph/Telephone/Power Linemen
Occupation Code 453
Total Deaths 1,594

Cancer of the larynx, the other lymphomas, leukemia, ALS, duodenal ulcer, accidental falls and
electrocution have more deaths than expected.

Locomotive Engineers
Occupation Code 454
Total Deaths 2,430

Cancer of the large intestine, ASHD, and railway accidents have elevated PMRs.

Telephone Installers and Repairers
Occupation Code 459
Total Deaths 721

Cancer of large intestine, brain cancer, acute leukemia, and subarachnoid hemorrhage have more deaths
than expected.

Locomotive Firemen
Occupation Code 460
Total Deaths 395

Infective and parasitic diseases and paralysis agitans have increased PMRs based on small numbers. With
only 85 deaths after 1975, this occupation is being phased out with the disappearance of the steam locomotive.

Manufacturing Workers
Occupation Code 462
Total Deaths 609
Cancer of the large intestine has an increased PMR.
Machinists NEC
Occupation Code 465
Total Deaths 7,708
Primary lung cancer and myeloid leukemia (age 20-64) have more deaths than expected.
Railroad Workers NEC
Occupation Code 469
Total Deaths 6,636

Respiratory tuberculosis, disorders of character, behavior, and intelligence, pneumonia, cirrhosis of the
liver, railway accidents caused by fire and explosion have elevated PMRs.
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Air Conditioning/Heating/Refrigeration Mechanics and Repairmen
Occupation Code 470
Total Deaths 1,058

Suicide has a significantly elevated PMR.

Airplane Mechanics and Repairmen
Occupation Code 471
Total Deaths 1,478

Cancers of the kidney, urinary bladder and brain, as well as Hodgkin's disease show significant PMR
excesses. ALS, chronic enteritis, and aircraft accidents also have high PMRs.

Auto Mechanics and Repairmen
Occupation Code 472
Total Deaths 6,417

Lung cancer, diabetes mellitus (age 20-64), subarachnoid hemorrhage, paralysis agitans (age 20-64),
emphysema, hyperplasia of prostate, and motor vehicle accidents have increased mortality.

Office Machine Mechanics and Repairmen
Occupation Code 473
Total Deaths 259

Kidney cancer, diseases of veins, and cirrhosis of the liver have excess deaths.
Radio/Television Mechanics and Repairmen
Occupation Code 474
Total Deaths 520

Acute leukemia has a PMR of 268 based on 6 deaths. Pulmonary emphysema and suicide also have high
PMRs.

Railroad/Car Shop Mechanics and Repairmen
Occupation Code 475
Total Deaths 1,092

Cancers of stomach, rectum, cerebral embolism and thrombosis, paralysis agitans, ulcer of the stomach
and railway accidents have increased mortality.

Tire Recappers and Repairers, and Rubber Welders
Occupation Code 477
Total Deaths 506

Lung cancer and pulmonary emphysema have increased deaths.
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Body and Fender Repairmen and Auto Painters
Occupation Code 479
Total Deaths 912

Laryngeal cancer, lung cancer, paralysis agitans, diseases of arteries and motor vehicle accidents have
elevated PMRs.

Mechanics and Repairmen NEC
Occupation Code 480
Total Deaths 5,798

Lung cancer, myeloid leukemia, subarachnoid hemorrhage, non-malignant respiratory diseases, ulcer of
stomach, appendicitis, acute pancreatitis, and machinery related accidents have high PMRs.

Grain/Flour/Feed Mill Workers
Occupation Code 490
Total Deaths 766

Cancer of the rectum and kidney, paralysis agitans, chronic rheumatic heart disease, other diseases of the
heart, and accidental falls have excess mortality.

Millwrights
Occupation Code 491
Total Deaths 1,792

Hodgkin's disease, accidental falls, and machinery-related accidents have elevated PMRs.

Metal Molders
Occupation Code 492
Total Deaths 546

Tuberculosis of the respiratory system, non-malignant respiratory diseases, silicosis and cirrhosis of the
liver have extra deaths.

Motion Picture Projectionists
Occupation Code 493
Total Deaths 263

Cancer of the pancreas and other diseases of intestine have significant mortality increases.
Paper/Pulp Mill Workers
Occupation Code 500
Total Deaths 5,675
Cancer of gallbladder (age 20-64), prostate (age 20-64), Hodgkin's disease, multiple myeloma, neoplasms

of unspecified nature, diseases of the blood forming organs, arteriosclerosis, heart disease and machinery accidents
all show increased mortality. This pattern is supported by other studies (42, 43).
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Paper Hangers and Decorators (Painters)
Occupation Code 501
Total Deaths 947

AlDs has a high PMR based on 8 deaths observed to less than 1 expected. Lung cancer, lymphosarcoma
and reticulosarcoma, and ulcer of stomach have elevated PMRs.

Plasterers and Lathers
Occupation Code 505
Total Deaths 1,071

Stomach, lung and pleural cancer have elevated PMRs. Subarachnoid hemorrhage, and emphysema also
have excess deaths. The lung and pleural cancer increase may be due to asbestos exposure.

Shipyard Workers, Shipwrights, and Shipfitters
Occupation Code 507
Total Deaths 8,802

Peritoneal, lung, and pleural cancers all have PMR increases due to asbestos exposures. Interestingly, 31
of 34 pleural and 6 of 7 peritoneal cancer deaths occurred after 1975, suggesting that the long latency period since
the World War 11 shipbuilding boom has been spanned. The benign neoplasm increase is due to mesothelioma
deaths not specified as being malignant. Asbestosis, as expected, has a very high PMR. Accidental falls also show
excess deaths. Asbestosis has been studied in other shipyards (44).

Plumbers and Pipefitters
Occupation Code 510
Total Deaths 5,871

Cancers of esophagus, lung, and pleura have increased PMRs. The pleural cancer excessis due to
asbestos exposure. Pulmonary emphysema and death due to fire and explosion also have high PMRs. The lung
and esophageal cancer excesses are supported in a U.S. plumbers union study (45). The pleural cancer excessis
supported in a study of California plumbers and pipefitters (46).

Printing Pressmen, Plate Printers, and Typesetters
Occupation Code 512
Total Deaths 2,775

Cancers of the tongue, oral mesopharynx, rectum, and lung have high PMRs. A cohort study (47) of
newspaper pressmen supports the lung cancer increase, and a PMR study of printing pressmen (48) supports the
rectal cancer increase. Unspecified falls also are in excess.

Roofers and Slaters
Occupation Code 514
Total Deaths 1,057

Respiratory tuberculosis, cancer of the tongue, and lung, asthma (before 1976), pulmonary emphysema,

cirrhosis of the liver, accidental falls, and homicide all have increased mortality. Hot tar roofing exposes these
men to inhaled carcinogens.
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Shoemakers, Shoe Repairers, and Leather Workers
Occupation Code 515
Total Deaths 1,201

Cancer of the esophagus has a PMR of 233 based on 10 deaths.

Stationary Engineers and Firemen
Occupation Code 520
Total Deaths 1,922

Lung cancer has a significant PMR increase.

Stonecutters, Stonecarvers, and Sandblasters
Occupation Code 521
Total Deaths 320

Respiratory tuberculosis, cancer of the pancreas, silicosis and homicide have elevated PMRs.

Structural Metal Workers
Occupation Code 523
Total Deaths 3,200

Cancers of the tongue, lung, disease of the blood forming organs, cerebral embolism, motor vehicle
accidents, accidental fals, and blows from falling objects have elevated PMRs.

Tailors
Occupation Code 524
Total Deaths 808

Elevated PMRs are seen for urinary bladder cancer, hypertensive disease, intestinal obstruction, and
hyperplasia of prostate.

Tinsmiths, Coppersmiths, and Sheet Metal Workers
Occupation Code 525
Total Deaths 3,010

Lung cancer, pleural cancer, cerebral embolism, and thrombosis, and other chronic interstitial pneumonia
have excess deaths.

Aluminum Workers
Occupation Code 526
Total Deaths 2,300

Lung cancer, kidney cancer (age 20-64), the other lymphomas, acute leukemia, ASHD, and machinery-

related accidents at work have elevated PMRs. These findings are supported by a cohort mortality study in a
Spokane aluminum reduction plant (14), and by a multiplant U.S. study of aluminum reduction plants (49).
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Cannery and Food Processing Workers
Occupation Code 527
Total Deaths 2,070

Cancer of the esophagus, liver, the other lymphomas, and motor vehicle accidents have high PMRs.

Floor Workers (Covering, Hardwood, Linoleum, etc.)
Occupation Code 528
Total Deaths 397

The other lymphomas and hypertensive disease have high PMRs.

Tool and Die Makers and Setters
Occupation Code 530
Total Deaths 699

Suicide has a high PMR.

Upholsterers
Occupation Code 535
Total Deaths 659

AIDs, urinary bladder cancer, brain cancer, and chronic rheumatic heart disease (before 1976) have
elevated PMRs.

Armed Forces
Occupation Code 551
Total Deaths 11,846

PMRs are probably artificially elevated for a number of causes of death (including lung cancer and
cirrhosis of the liver) because of referral of ill servicemen to the large military medical centersin this state. Also,
men retired for medical reasons are more likely to take up residence near the military medical facilities in the state.
These populations have a high risk of dying and inflate the PMR for this occupational class.

Aircraft accidents are elevated because of flight training and flight activities associated with air bases in
the state.

Brain cancer (1976-1989), cancer of bone, and ASHD have significant PMR elevations. The myeloma
increases seen in previous analyses is not seen.

Boeing Workers NEC
Occupation Code 557
Total Deaths 6,931

Thisisaresidua group for Boeing workers who do not fit a more specific category. Kidney cancer,
Hodgkin's disease, benign neoplasms, ALS, ASHD, and kidney infections have high PMRs.
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Atomic Energy Workers NEC
Occupation Code 558
Total Deaths 2,583

Cancers of stomach, pancreas, and kidney each have a significantly elevated PMR in the 20-64 age group.
Asbestos and Insulation Workers
Occupation Code 630
Total Deaths 325

Respiratory tuberculosis, cancer of the liver, lung and other and unspecified sites have very high PMRs.
Asbestosis has 17 deaths observed to less than 5 expected.

Blasters and Powdermen
Occupation Code 634
Total Deaths 273
Explosion related deaths have high PMRs.
Railroad Brakemen
Occupation Code 640
Total Deaths 1,865
Diseases of arteries, pulmonary emphysema and railway accidents have PMR elevations.
Bus Drivers
Occupation Code 641
Total Deaths 2,189
Diseases of blood forming organs, fatal anemias, and AL S have significant PMR elevations.
Deliverymen and Routemen
Occupation Code 650
Total Deaths 1,352
Cancer of the esophagus and pancreas have elevated PMRs.
Dairy Workers, Ice Cream and Cheesemakers
Occupation Code 655
Total Deaths 1,175

Cancers of the kidney and urinary bladder, lymphatic and hematopoietic tissues, leukemia, myeloid
leukemia, chronic rheumatic heart disease and chronic enteritis have elevated PMRs.

Milk Route Deliverymen
Occupation Code 656
Total Deaths 490

Hypertensive disease has an elevated PMR.
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Laundry/Dry Cleaning Operatives
Occupation Code 674
Total Deaths 1,652

Cancers of buccal cavity and pharynx and connective tissues have elevated PMRs. Subarachnoid
hemorrhage also has an elevated PMR.

Meatcutters and Butchers
Occupation Code 675
Total Deaths 3,979

Cancer of the pharynx and esophagus, asthma (1976-1989), and interstitial pneumonia have elevated
PMRs. Theinterstitial pneumonia and asthma PMRs may be related to meat wrappers asthma. The pharyngeal
cancer excess is aso seen in a Baltimore, Maryland meatcutters union (50).

Mine Operators and Laborers
Occupation Code 685
Total Deaths 4,729

Respiratory tuberculosis has a very high PMR as has silicosis and anthrasilicosis. Stomach and lung
cancer, aplastic anemia, the non-malignant respiratory diseases and work related accidents also have elevated
PMRs. This pattern agrees well with the published literature on miners mortality (51-53).

Oilers and Greasers, except Auto
Occupation Code 692
Total Deaths 410

Lung cancer, machinery related accidents and electrocution have elevation PMRs.

Painters
Occupation Code 694
Total Deaths 6,944

Cancers of buccal cavity and pharynx, lung cancer, pulmonary emphysema, cirrhosis of the liver,
cholelithiasis (before 1976) and accidental falls, especially from ladders, have high PMRs. The lung cancer excess
is seen in a painters union study (54).

Power Station Operators
Occupation Code 701
Total Deaths 596

Lymphosarcoma, reticulosarcoma and the other lymphomas al have elevated PMRs. Fatal anemias and
ASHD also have elevated PMRs.
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Sailors, Deckhands, and Seamen NEC
Occupation Code 703
Total Deaths 4,251

Respiratory tuberculosis, cancer of the esophagus, liver and lung, disorders of character, cirrhosis of the
liver, acute pancreatitis, accidental falls, and homicide have excess deaths.

Plywood Workers
Occupation Code 706
Total Deaths 3,193

Cancer of the stomach, other and unspecified sites, myeloid and acute leukemia, psychoneurotic disorders,
multiple sclerosis, paralysis agitans, and suicide have increased mortality.

Railroad Switchmen
Occupation Code 713
Total Deaths 820

Cancer of thelung. Diseases of arteries, cirrhosis of the liver and railway accidents have increased
mortality.

Taxicab Drivers and Chauffeurs
Occupation Code 714
Total Deaths 1,349

Cancer of the larynx, urinary bladder, hypertensive disease, pulmonary emphysema, duodenal ulcer,
cirrhosis of the liver, and homicide have elevated PMRs.

Truck and Tractor Drivers
Occupation Code 715
Total Deaths 12,710

Cancers of tongue and lung, chronic bronchitis, pulmonary emphysema, cirrhosis of the liver and motor
vehicle accidents have elevated PMRs. The lung cancer excess is supported by a teamster's union study (55).

Fuel Oil Truck Drivers
Occupation Code 716
Total Deaths 516

Cancers of esophagus, stomach and large intestine, diseases of arteries and motor vehicle accidents have
increased deaths.

Lumber/Log/Sawmill Truck Drivers
Occupation Code 718
Total Deaths 1275

Asthma, motor vehicle accidents, and blows from falling objects (logs) show excess deaths.
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Welders and Flame Cutters
Occupation Code 721
Total Deaths 3,168

Cancers of the lung and kidney, hypertensive disease, chronic bronchitis, chronic interstitial pneumonitis
and deaths due to fire and explosion have increased mortality.

Tree Farmers, Forest Service and Parks Department Workers
Occupation Code 724
Total Deaths 1,541

Lymphatic leukemia, accidental falls, deaths caused by fire and explosion and machinery related accidents
have increased PMRs.

Hospital/Institution Attendants
Occupation Code 810
Total Deaths 710

Tuberculosis, diabetes mellitus, chronic rheumatic heart disease, and pulmonary emphysema have extra
deaths.

Recreation/Amusement Attendants (Cardroom, Poolhall, Carnival)
Occupation Code 812
Total Deaths 723

Tuberculosis, AIDs, cancer of urinary bladder (before 1976), multiple myeloma, cirrhosis of the liver and
infections of the kidney have elevated PMRs.

Barbers
Occupation Code 814
Total Deaths 3,705

The multiple myeloma, asthma, and nephritis excess seen in deaths before 1976 has disappeared.
Cirrhosis of the liver, chronic enteritis, and suicide have increased deaths throughout the study.

Bartenders
Occupation Code 815
Total Deaths 3,419

Alcohol related causes have high PMRs: i.e., cancer of the buccal cavity and pharynx, biliary passages

and liver, larynx, and cirrhosis of the liver. Other causes with PMR elevations are AlDs, diabetes mellitus (before
1976), other diseases of the lung, duodenal ulcer, intestinal obstruction and homicide.
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Restaurant Owners, Managers, and Workers
Occupation Code 817
Total Deaths 2,854

Like the bartenders, these men show increased deaths due to AIDs, cancer of the larynx, cirrhosis of the
liver, diabetes mellitus, and homicide. Other causes with increased deaths are cancer of oral mesopharynx, and
cholelithiasis.

Brewery Workers
Occupation Code 818
Total Deaths 630

Cancer of the liver has a PMR of 471 based on 6 deaths. Cancer of the urinary bladder and suicide (after
1962) also have excess deaths. The liver cancer excess is supported in a Danish brewery worker study (56).

Hotel/Motel Owners and Managers
Occupation Code 819
Total Deaths 3,931

Respiratory tuberculosis had high PMRs 1950-1962, but not since. AlDs, multiple myeloma,
avitaminoses and metabolic diseases, cirrhosis of the liver, cholelithiasis and homicide have elevated PMRs.

Cooks, Candymakers, and Chefs
Occupation Code 825
Total Deaths 6,707

Respiratory tuberculosis (before 1976), AlDs, cancer of buccal cavity and pharynx, esophagus,
avitaminosis and metabolic diseases, disorders of character, pneumonia, chronic bronchitis, emphysema, cirrhosis
of the liver, accidental falls and homicide have high PMRs. This mortality pattern is reflected in the Registrar
General's data.

Window Cleaners and Wall Washers
Occupation Code 833
Total Deaths 251

Cancers of buccal cavity and pharynx, cerebral embolism and thrombosis, pneumonia, and accidental falls
have high PMRs.

Janitors, Maintenance Men, and Sextons
Occupation Code 834
Total Deaths 8,748

Lymphosarcoma, diseases of other endocrine glands, and pneumonia have increased mortality.
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School Custodians
Occupation Code 836
Total Deaths 2,885

Cancer of the rectum, prostate, urinary bladder, the other lymphomas and circulatory diseases have excess
deaths.

Hairdressers and Cosmetologists
Occupation Code 843
Total Deaths 203

AlDs hasaPMR of 798 based on 17 deaths. Cancer of the large intestine, avitaminoses and metabolic
diseases, and homicide have elevated PMRs.

Firemen and Fire Protection Workers
Occupation Code 850
Total Deaths 2,266

Malignant melanoma, cancer of the brain (age 20-64), lymphosarcoma, acute leukemia, bronchiectasis,
and deaths due to fire and explosion have increased PMRs. The leukemia excess has been reported elsewhere (57,
58). The Registrar General's data support this mortality pattern.
Guards, Watchmen, and Doorkeepers
Occupation Code 851
Total Deaths 3,252
Diabetes mellitus and suicide have high PMRs.
Policemen, Sheriffs, and Marshals
Occupation Code 853
Total Deaths 3,199
Cancer of the large intestine, ASHD, and homicide have increased PMRs.
Waiters
Occupation Code 875
Total Deaths 414
Respiratory tuberculosis, AlDs, and cancer of the esophagus show high PMRs.
Garbage Collectors
Occupation Code 891
Total Deaths 408

Cirrhosis of the liver and homicide have high PMRs.
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Commentary on Table 1 (Male Mortality, 1950-1989)

Junk Dealers, Secondhand Store and Salvage Workers
Occupation Code 892
Total Deaths 644

Cirrhosis of the liver and homicide have high PMRs.

Farm Laborers, Wage Workers
Occupation Code 902
Total Deaths 5,630

Respiratory tuberculosis, disorders of character, other diseases of the heart, pneumonia, other diseases of
the lung, gastric ulcer, senility and ill-defined diseases, motor vehicle accidents, machinery accidents, deaths due
to fire and explosion and homicide al have significantly elevated PMRs. Poor medical certification of cause of
death, dangerous work and low social classis probably responsible for most of the mortality pattern seen here.

Fishermen and Oystermen
Occupation Code 962
Total Deaths 6,134

Cancer of the stomach, disorders of character, cirrhosis of the liver, accidental drowning, and death due to
fire and explosion have increased deaths.

Landscape Gardeners, Groundskeepers, and Greenskeepers
Occupation Code 964
Total Deaths 3,594

AlDs, avitaminosis and metabolic diseases, subarachnoid hemorrhage (before 1976), pneumonia, and
accidental falls (1976-1989) have elevated PMRs.

Longshoremen and Stevedores
Occupation Code 965
Total Deaths 4,732

Psychoneuratic disorders, disorders of character, cirrhosis of the liver and accidental falls (age 20-64)
have PMR elevations.

Produce/Seed/Feed/Grain Company Workers
Occupation Code 966
Total Deaths 935
Cancer of prostate, other and unspecified sites and ASHD have increased PMRs.
Loggers
Occupation Code 970
Total Deaths 20,915

Cancer of the prostate, disorders of character, motor vehicle and logging accidents have high PMRs.
Accidents related to falling objects, machinery, fire, and explosion all are increased.
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Warehousemen
Occupation Code 973
Total Deaths 3,131

Intestinal obstruction and accidental falls have raised PMRs.

Wood/Lumber/Sawmill Workers
Occupation Code 974
Total Deaths 19,395

Cancer of the lip, testis (before 1976), asthma, circulatory and hypertensive disease, motor vehicle
accidents and work related accidents have high PMRs.

Fruit Warehousemen
Occupation Code 975
Total Deaths 844

Lung cancer, hypertension (before 1976), and unspecified falls have elevated PMRs.

Laborers NEC
Occupation Code 980
Total Deaths 20,327

Respiratory tuberculosis, cancers of buccal cavity and pharynx, psychoses, disorders of character, other
heart diseases, pneumonia, emphysema, cirrhosis of the liver, railway accidents, accidental falls, deaths due to fire,
explosion, and homicide all have PMR increases.

Construction Laborers NEC
Occupation Code 982
Total Deaths 7,094

Respiratory tuberculosis, cancer of hypopharynx, liver, larynx, lung, urinary bladder, disorders of
character; emphysema, cirrhosis of the liver, motor vehicle accidents, work-related accidents, and homicide have
PMR increases.

Orchard Laborers
Occupation Code 983
Total Deaths 1,432

Cancer of larynx, psychoses, disorders of character, ulcer of stomach, railway, motor vehicle, other
accidents and homicide have high PMRs.

Chemical Company Workers
Occupation Code 985
Total Deaths 735

Cancer of pancreas, lymphomas (after 1976-1989), asthma, ALS, and motor vehicle accidents have high
PMRs. The lymphoma excess has been reported in chemical manufacturing workers (59).
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Disabled, Retarded, Institutionalized, Unemployable Persons
Occupation Code 997
Total Deaths 2,288

Tuberculosis, psychoses, disorders of character, behavior and intelligence, cerebral hemorrhage, multiple
sclerosis, pneumonia, other diseases of respiratory system, ulcer of the stomach, intestinal obstruction, urinary
disease, and infections of the kidney have high PMRs. Very low PMRs are seen for motor vehicle and work-
related accidents, presumably because these men do not drive or work.

The pattern of mortality reflects causes of death common in bedridden men and the diseases which cause
institutionalization.

Not Stated or Unknown
Occupation Code 999
Total Deaths 10,945

Respiratory tuberculosis, diabetes mellitus, avitaminosis and metabolic diseases, psychoses, disorders of
character, behavior and intelligence, other diseases of heart, pneumonia, silicosis, rheumatoid arthritis, other
diseases of intestine, cirrhosis of the liver, infections of kidney, senility, railway accidents, unspecified falls, and
deaths due to fire and explosion have increased PMRs. This pattern of mortality is similar to that of laborers (code
980)
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Commentary on Table 2 (Female Mortality, 1974-1989)

Accountants, Auditors, and Assessors
Occupation Code 000
Total Deaths 1,229

Cancer of the digestive organs (grouped) has an elevated PMR due to elevated PMRs for esophagesl,
stomach and pancreatic cancers. Breast cancer, corpus uteri, brain cancers and Hodgkin's disease a'so have PMR
elevations.

Artists and Art Teachers
Occupation Code 014
Total Deaths 343

Cancer of the breast has a significantly elevated PMR.
Authors
Occupation Code 020
Total Deaths 111

Cancer of the breast and suicide have increased mortality.
Clergy
Occupation Code 023
Total Deaths 137

Cancer of the breast and other heart diseases have PMR elevations. Nearly 60% of the deaths in this
group occurred at age 80+.

Professors and Instructors
Occupation Code 060
Total Deaths 273
Breast cancer and brain cancer have elevated PMRs.
Dietitians and Nutritionists
Occupation Code 073
Total Deaths 349

Rectal cancer has a PMR of 407 based on 7 deaths. PMRs over 200 are seen for cancer of the cervix and
the other lymphoma category.

Editors and Reporters
Occupation Code 075
Total Deaths 169

Elevated PMRs are seen for cerebral hemorrhage, hypertensive disease and suicide.
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Librarians
Occupation Code 111
Total Deaths 698

The total cancer group has increased deaths due to an excess of breast and ovarian cancers. Diseases of
veins also has an elevated PMR.

Musicians and Music Teachers
Occupation Code 120
Total Deaths 805

Breast cancer, disorders of character, and ALS have high PMRs.

Nurses
Occupation Code 150
Total Deaths 5,167

Breast and ovarian cancer, lymphatic and acute leukemia, ALS, motor vehicle accidents, aircraft
accidents, and suicide have significant PMR increases.

Religious Workers
Occupation Code 170
Total Deaths 191

Breast cancer and diseases of veins have excess desths.
Social and Welfare Workers
Occupation Code 171
Total Deaths 640
Esophageal cancer and acute |leukemia have increased PMRs.
School Teachers
Occupation Code 184
Total Deaths 8,574
Lung cancer and cirrhosis of the liver have very low PMRs, but cancers of the breast, corpus uteri, ovary,
brain, bone, malignant melanoma, lymphosarcoma, other lymphomas, multiple sclerosis, paralysis agitans, other
chronic interstitial pneumonia, bronchiectasis, motor vehicle accidents and accidental falls all have elevated PMRs.
Medical and Dental Technicians
Occupation Code 185
Total Deaths 457

Breast Cancer, ovarian cancer, cancer of other and unspecified sites, and suicide have PMR increases.
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Electrical/Electronic Technicians
Occupation Code 190
Total Deaths 136

Lung cancer, other diseases of lung, and suicide have elevated PMRs.

Students
Occupation Code 196
Total Deaths 391

Hodgkin's disease, avitaminosis and metabolic diseases, and suicide have raised PMRs.

Farmers
Occupation Code 200
Total Deaths 730

The other accidental death category and homicide have PMR increases.

Florists
Occupation Code 249
Total Deaths 282

Lung cancer (age 20-64), and breast cancer have high PMRs.

Store Buyers and Department Heads
Occupation Code 250
Total Deaths 591

Breast cancer (age 20-64), ovarian cancer (age 20-64), lymphosarcoma, and chronic enteritis have PMR
elevations.

City/Civil Service Employees
Occupation Code 255
Total Deaths 998

Breast cancer, cancer of the lymphatic and hematopoietic tissues, fatal anemias, and stomach ulcers have
high PMRs.

Managers, Officials, and Proprietors NEC
Occupation Code 290
Total Deaths 1,698

Lung cancer, urinary bladder cancer, leukemia and acute leukemia, subarachnoid hemorrhage, and
aircraft accidents and accidental falls have more deaths than expected.
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Grocers and Grocery Clerks
Occupation Code 298
Total Deaths 1,314

Urinary bladder cancer, and lymphosarcoma have high PMRs.

Attendants, Physicians' and Dentists’ Offices
Occupation Code 303
Total Deaths 576

Cancer of pancreas and breast have excess deaths.

Bankers, Bank Clerks, and Managers
Occupation Code 305
Total Deaths 949

Cancers of buccal cavity, rectum, breast, corpus uteri, and ovary al have elevated PMRs.

Bookkeepers, Cashiers, and Payroll Clerks
Occupation Code 310
Total Deaths 3,877

Cancers of lung, breast, and urinary bladder and inflammatory diseases of the central nervous system have
increased deaths.

Postal Workers
Occupation Code 340
Total Deaths 657

Cancers of buccal cavity and pharynx, breast, brain, and other diseases of lung and pleural cavity have
elevated PMRs.

Secretaries
Occupation Code 342
Total Deaths 5,838

Cancer of the breast, corpus uteri, ovary, and brain, fatal anemias, multiple sclerosis, and motor vehicle
accidents have increased deaths.

Shipping and Receiving Clerks
Occupation Code 343
Total Deaths 427

Cancer of the breast, malignant melanoma, and motor vehicle accidents have high PMRs.
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Telephone Operators
Occupation Code 353
Total Deaths 1358

Cancer of the esophagus and large intestine and pneumonia have increased PMRs.
Boeing Clerks
Occupation Code 362
Total Deaths 551
Lung cancer and brain cancer have increased PMRs.
Public Utility Workers
Occupation Code 363
Total Deaths 431

Cancer of the breast (age 20-64) and lymphatic and hematopoietic cancers (age 20-64) have elevated
PMRs.

Clerks NEC
Occupation Code 370
Total Deaths 3,522
Cancers of breast, ovary and other and unspecified sites have raised PMRs as do deaths due to psychoses.
Traveling Sales Representatives
Occupation Code 380
Total Deaths 342
Significant excess deaths are seen for the other lymphomas, the leukemias, and motor vehicle accidents.
Insurance Agents, Brokers, Underwriters and Appraisers
Occupation Code 385
Total Deaths 772
Cancer of the lung, urinary bladder and pulmonary emphysema have elevated PMRs.
Real Estate Agents, Brokers, Developers, and Appraisers
Occupation Code 393
Total Deaths 843
Cancers of lung, breast