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ultiple myeloma is a malignant
plasma cell proliferauon rare in peo-
ple under age 335. Rates are higher
among men than women, with the
highest worldwide incidence rates oc-
cumng among black African descend-
ants. Although its etiology is largely
unknown. epidemiologic efforts sug-
gest several occupational associations.
including agricultural. metal, rubber.
benzene, wood, leather, textile. and
petroleum occupations.® It is difficult.
however. to assemble populations of
men and women that are sufficiently
large to evaluate occupation and rare
disease associations. We used death
certificates for black and whte resi-
dents from 24 states for the vears
1984-1989to generate clues to occu-
pational associations with multiple
myeloma.

Methods

The National Cancer Institute
(NCI). National Institute for Occupa-
tional Safety and Health. and the Na-
tional Center for Health Statistics de-
veloped the death certificate data basz
used in this study. Participating states
(Colorado. Georgia. Idaho. Indiana.
Kansas. Kentucky. .Maine. Missour:.
Nebraska. Nevada. New Hampshirz.
New Jersey. New Mexico. North Car-
olina. Ohio. Oklahoma. Rhode Is-
land, South Carolina. Tennessee.
Utah. Washington. West Virginiz.
Wisconsin. Vermont) began coding
occupation and industry titles or
death certificates in 1984. Not all
states contributed in 1983. Occupa-
tion and industry codes correspond 1<
1980 US Census Bureau classification
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of 231 industries (IC) and 309 occu-
pations (OC).-

From 3.139.417 total deaths.
12.148 multiple myeloma deaths (In-
ternational Classification of Diseases.
Ninth Revision (ICD)) among white
(87.9%) and black (11.3%) men and
women were selected. Five controls.
dying of diseases other than cancer,
were frequency matched to the cases
by age (3-vear age groups). gender.
and race. A subgroup ofcontrols. con-
sisting entirely of individuals dying
from cardiovascular disease. was also
used for specific analyses.

Associations  between  IC/OC
code(s) and multiple myeloma were
derived from case-control design'
using standard logistic regression
methods." Proportional mortality ra-
tios (PMRs) were derived using meth-
ods developed by Monson® and soft-
ware developed at NCI° to identify
eligiblecontrols with an unrelated dis-
gase and no proportional mortality
excess related to their occupation.
Race-specific and  gender-specific
analyses of black female. black male.
white female. and white male mortal-
ity odds ratios (ORs)were adjusted for
age. autopsy status. and urban/rural
residence. except where noted. For re-
gion-specific analyses. cases and con-
trols were selected only from that re-
gion. with ORs adjusted for individual
state contributions.

Three-digit OC or IC classification
codes were evaluated. Tvpically. de-
cedents with specific OC or IC codes
were compared to “all others™ codes.
Occasionally. if socioeconomic status
(SES) was thought to confound a re-
sult. the unexposed were a restricted
group of occupations. Military, retired
with no occupation reported. home-
maker. student. volunteer. and never
worked or disabled OC codes were
added to the original 303 occupation
codes of the 1980 census list. In all.
509 OC codes and 231 IC codes were
screened. Where appropriate. separate
three-digit codes such as secretaries
{OC 313) and stenographers (OC 3 14)
were analyzed together. ORs are pre-
sented if there were five or more
deaths among cases and the estimate
was 22.0, or statistically significant.
except where noted in table footnotes.

Results

Cases and controls displayed simi-
lar distributions in rural/urban resi-
dence. autopsy status. and geographic
region (Table 1). Whites represented
nearly five times as many total mul-
tiple myeloma deaths as blacks. Ac-
cordingly, more multiple myeloma/
occupation associations were exam-
ined for whites.

Occupation

Of the 301 occurrences of five or
more exposed cases, 23 statistically
significant (lower limit of 95% confi-
dence interval (CI) = 1.05) elevated
ORs occurred. when only 7.5 would
have been expected by chance alone.
Women who were managers and ad-
ministrators. post-secondary teachers,
elementary teachers, social workers.
other sales workers, waitresses. or hos-
pital maids showed significantly in-
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creased risks. Men who were corr
puter system scientists. veterinariarn:
elementary teachers. authors, eng:
neering technicians. general officer su
pervisors. insurance adjusters, bar
bers. electronic repairers, supervisor
of extracting industries. productior
supervisors.  photoengravers. 0
grader/dozer operators also showec
significantly increased risks. Womer
who were homemakers or had neve:
been employed showed significantl.
reduced ORs, whereas men who were
painters. construction laborers, or la-
borers or had never been emplovec
showed significant decreased associa-
tion. OCs with ORs = 2.0 but nor
statistically significant are also shown
in Table 2.

Across race/gender groups, teachers
demonstrated rhe strongest associa-
tion with ORs, ranging from 26.8 for
black female secondary school teach-
ers to 1.3 for black male elementary

TABLE 1
Population Parameter Distribution for Multiple Myeloma Cases and Controls
Cases Controls
Parameter n (%) n (%)
Age group
<45 187 {01) 935 (01)
45-64 3,020 (25) 15,100 (25)
255 8,941 (74) 44,705 (74)
Race/gender
Black female 997 (8) 4.985 (8)
White female 5,056 (42) 25.280 (42)
Black male 946 (8) 4.730 (8)
White male 5,149 (42) 25,745 (42)
Rural/urban
Metropolitan 7,720 (64) 37,817 (62)
Nonrnetropolitan 4,426 (36) 22.385 (38)
Cther 2(0) 38 (0)
Autopsy
Yes 465 (04) 5.580 (09)
NO 9.363(77) 45,900 (76)
Unkown 2,320 (19) 9.260 (15)
Region-
Northeast 1,242(10) 6,107 (10)
Southeast 4,217 (35) 22.149 (36)
Central 5,416 (45) 26,771 (44)
West 1,273(10) 5.713 (09)

* Northeast = Maine, New Hampshire, New Jersey, Rhode Island, Vermont: Southeast =

Georgia, Kentucky. North Carolina. South Carolina, Tennessee, West Virginia; Central =

Indiana. Kansas. Missouri. Nebraska. Ohio. Oklahoma, Wisconsin: West = Colorado. Nevada.

New Mexico, Utah. Washington, Idaho.



1212 Occupations Associated with Multiple Myeloma* Figgs et al

TABLE 2
Mortality Odds Ratios, 35% Confidence Interval, and Cases Exposed for Multiple
Mveloma. According to Occupation Code

%
Cases Mortality Consfisdence
Occupation Exposed’ Odds Ratio
Interval
Manager and professional
specialty occupation
[003-198]t
Black females 93 1.5 1220
White females 655 13 1.11.3
Black males al 1.6 1.2-2.1
White males 1,109 14 1.3-1.5
Management and administration
(019
White females 120 1.3 1.1-1.6
- Black males 20 18 1131
¢ White males 416 14 1.2-1.5
t:
i Chemical engineer
‘ White males 10 2.0 0.9-4.1
Computer system analyst and
scientist (064)
White males 5 7.9 1.8-33.8
veterinarian (086)
White males 6 3.2 1.1-9.0
Post-secondary teacher (154)
Black females 5 2.8 31-233.3
Elementary teacher (56)
. Black females 38 1.6 1.124
White females 224 15 1.3-1.8
4 White males 64 1.8 1.4-25
;l Social worker (174)
5» Black females 7 28 1.1-7.4
Author (183)
‘5 White males 6 34 1.2-9.9
; Technical. sales, and administra-
i tion support occupation
! [203-389]
Ig Black females 58 1.3 1.0-1.8
! White females 838 12 1.1-1.3
b Black males 58 1.2 0.91.7
ki White males 758 1.0 1.0-1.1
' Engineer technician (216)
g White males 12 2.7 1.3-5.4
; Other sales worker (274)
Black females 8 2.6 1.1-8.3
General office supervisor {303)
White males 11 2.2 2.1-4.4
Payrollclerk (338)
White females 8 2.0 0.9-45
Postal clerk (354)
White females 8 21 0.9-4.8

school teachers. Elementary school
teachers' risks were consistently in-
creased.

industry

Among all industries, of the 327
occurrenceswith five or more exposed
cases (Table 3), 29 demonstrated sta-
tistically significant increased associ-
ations with multiple myeloma deaths.
when only 8.2 would have been ex-
pected by chance alone. Women in-
volved in blast furnace industries.
hardware retailing, grocer) businesses.
jewelry industries. and insurance
showed significantassociations. Other
industries showing significant associ-
ations among women included per-
sons working in physicians' offices.
health services. elementary and sec-
ondary schools, and religious organi-
zations.

Men. in contrast. demonstrated sig-
nificant associations in industries in-
volved in the production of dairy
products. plastic footwear, iron and
steel. crdnance. electronic computer
equipment.  unspecified electrical
equipment. water transportation.
wire-mho-telephone  communica-
tions equipment. and urban transpor-
tation vehicles (buses). Men. but not
women. zmploved in collegesand uni-
versities also had elevated ORS.

Both men and women showed sig-
nificant associations with businesses
involved in real estate. finance and
securities industries. church organi-
zations. and educational institu-
tions such as elementary/secondary
schools.

Statistically significant decreased
associations occurred among black
males in agriculture. white females in
eating and drinking retail trades. and
white males in dwelling building re-
pair and general government indus-
tries.

Other ICs with ORs = 2.0 that were
not statistically significant are also in-
cluded in Table 3.

Elementary School
Teachers Analysis

Region-specific analyses indicate<
that multiple myeloma was elevated

among elementary school teachers 7
all geographic regions (Table -

& 'K .
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TABLE 2—Continued

Mortality Odds Ratios, 95% Confidence Interval, and Cases Exposed for Multiple

Myeloma, According to Occupation Code

. 95%
. Cases Mortality :
Occupation Exposed’ 0dds Ratio Confidence
Interval
Traffic. shipping clerk (364)
White females 7 2.1 0.9-5.2
Insurance adjuster (375)
White males 10 33 1.5-7.3
Service occupations {403-469}
Black females 329 11 10-1.3
White females 377 0.9 0.8-1.0
Black males 124 10 0.8-1.2
White males 285 0.9 0.8-1.1
Waiter (435)
Black females 5 4.9 1.4-17.0
Miscellaneous food preparation
(444)
Black females 7 2.5 1.0-8.3
Hospital. maid (449)
Black females 32 1.8 1.2-2.7
Barber (457)
White males 26 1.7 11-27
Child care worker (468)
Black females 7 2.6 10-6.6
Farming. forestry, & fishing occu-
pation(473-4389]
Black females 20 0.7 0.5-1.2
White females 17 1.1 0.6-1.d
Black males 89 Q0.7 0.5-0.9
White males 589 1.0 0.9-1.1
Supervisor, farm worker (477)
White males 5 2.5 0.8-7.3
Precision production, craft. and
repair occupation {503-899)
Black females 15 1.3 0.7-2.3
White females 88 1.2 0.9-1.5
Black males 138 11 0.9-14
White males 1,114 0.8 0.9-1.0
Farm equipment mechanic (517)
White males 5 2.1 0.7-86.0
Eiectronic repair (523)
White males 12 21 1.1-4.1
Carpet installer (566)
White males 5 2.4 0.8-6.9
Painter (579)
White males 23 05 0.4-0.8
Plumber (585)
Black males 5 2.2 0.8-8.3
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White elementary school teachers
showed statistically significant in-
creased associations when circulatory
diseases were used as the control
group or when the unexposed were
limited to managers and professionals
(OC = 001-199). ORs for multiple
myeloma among elementary school
teachers were reduced from the pre-
vious analysis. but remained elevated
above 1.0. When the unexposed were
restricted to secondary school teachers
(OC = 113-154), ORs were elevated
only among white females.

Discussion

Death certificate use in cancer
surveillance studies has a long his-
tory.'-" Although cause of death
and occupation/industry reponing
errors occur.'*"¥ death certificate
studies provide sufficiently large
populations to evaluate rare occupa-
tions and/or cancers and inexpen-
sively identify changes in associations
over time.** Multiple myeloma case
ascertainment is reliable. with 96%
detection and 98% confirmation
rates, respectively.'* although agree-
ment appears to be poorer for women
and nonwhites."

We caution that nonparticipating
states with large. urban. and black
population centers—such as New
York, Pennsylvania. lllinois. Michi-
gan. Texas. and California—ledto less
stable estimates of association among
African Americans and other minori-
ties." Also. death certificate occupa-
tion and industry reponing varies
widely among population subgroups
when compared to lifetime work his-
tones.'® In addition. occupational his-
tones were unavailable for this study.
which may have led to nonaditferentual
misclassification and biased risk esti-
mates toward the nuil.*”

Because many comparisons were
made and chance associations may
have occurred, our findings should be
viewed with a healthy dose of skepti-
cism. The purpose of this analysis was
to generate clues to possible multiple
myeloma-associated industries and/
or occupations. which can be further
evaluated in analytic investigations.
By restricting OR reporting to occu-
pations and industries with five or
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more deaths and ORs = 2.0. or which
were statistically  significant. we
adopted a conservative approach that
should help focus on the associations

TABLE 2—Continued
Mortality Odds Ratios, 95% Confidence Interval, and Cases Exposed for Multiple
Myeloma, According to Occupation Code

o . Cases Mortality 95% that are more likely to represent neu
ccupation Ex d 0dds Ratio Confidence .
pose Interval leads or confirm previous reports. It
is also important to remember that
Supervisor. extractive (613) because these analyses were limited to
White males a 2.7 1.1-6.3 decedent cases and controls. compa-
. . rabiifty may present special limita-
Prs\?h“if:%”als:ﬁew'sor (633) 1% 13 L 1-LE tions.™®->* While we lacked important
) B lifestyle information such as alcohol
Parternmaker (676) and tobacco use, these factors may nor
White males 5 2.3 0.8-6.7 be strongly associated with multiple
myeloma and should not confound
Operator,_fabncator. 8 repair oc- risk estimates.”-"
Blgé‘lf?gr?];gsoa'asgl - L 0.8.1.4 Teachers were the most consistently
White females 405 10 0.9-1.2 elevated group. particularly elemen-
Black males 371 0.9 0.8-1.1 tary teachers. This association. which
White males 1.0a18 09 0.8-0.9 persisted across gender, race. and geo-
graphic region, has been reported else-
Photoengraver (735) whlere: '35> put not for women sepa-
White males 6 4.0 14117 rately. It does not appear to be stricty
Miscellaneous machine operator a socioeconomic _phenomenon. be-
777) cause excesses still occurred when
Black females 7 25 1.0-64 manager and professional codes (OC
= 001-199) were specifically selected
Product inspector (769) as unexposed occupations. Compari-
i Black females 5 3.7 1.0-13.9 sons with post-secondary teachers.
‘ Bus driver (808) however. eliminated the excess for all
k Black males 8 24 1.0-56 but whte females. .
K Additional caution regarding ex-
!; Supervisor, moving equipment cesses among teachers is necessary.
i (843) however. Since the population at risk
i White males 5 25 0.9-7.6 is unknown. appropriate control se-
H lection becomes very " important.
i Grader, dozer operator (855) Good health is a selec}[/ion fa?:tor re-
H White males 12 2.7 1.2-6.1 o .
i lated to initial and continued empio: -
i Construction laborer (869) ment.:s':g SteWart and HuntingJO dem'
§ White males 6l 0.7 0.50.9 onstrated that both the PMR and OR
i may overestimate cause-specific mor-
i Stevedore (876) tality in working populations with
i Black males 9 23 1.0-5.1 strong healthy worker effects: teachers
Stock handler (877) are generally healthier than other
i White females 14 15 0.8-27 workers.” When teachers were com-
! pared with managers and other profes-
fi Laborer (889) 0.6.0.9 sionals (OC = 001-199) in an effor:
: Black males % 0.7 -0 to control for SES. ORs were reduced.
‘ Homemaker (314) but excesses remained. A comparisor
: Black females 364 0.8 0.7-0.9 of elementary teachers (OC = 12¢
i White females 2.562 0.9 with post-secondary teachers (OC
: Never employed (917) 113-134) found deficits for all race
White females 20 0.4 0.3-0.7 gender groups. except white wome:=
White males 3 0.4 0.2-0.6 (OR = 1.4). This suggested that thz
~ *Cases exposed = number of cases with that usual occupation aSSOCIatI-On IS more IIk(_EIy to be re_la °
' to teaching than to simply having =2

$ [] = 1980 census 3-digit industry code.
t () = 1930 census 3-digit occupation code.
All estimates of grouped job categories are reported regardless of statistical significance or

number of deaths.

white-collar job.
Excesses were observed among s*-

eral occupations that used electrice.
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appliances. Combined gender associ-
ations with computer system scientists
were reported previously by Demers
et al.’* Barbers operate small. hand-
held. electric appliances that may con-
tribute electromagnetic field (EMF)
exposures. Wire, radio. and telephone
communications workers are also ex-
posed to EMFYf. Clerks.'* repairers.
and grocerv emplovees operate instru-
ments that generate EMFf. Previous
studies designed to investigate EMF
associations have focused on leuke-
mia.’*** with little attention given to
multiple mveloma®* or gender. Er-
iksson and Karisson®' saw no associ-
ation. -

Several studies have associated var-
ious chemical agents with muitiple
myeloma.”***  including  plas-
tics.>8-3+%39 byt only Pottern et al*®
report results for women.

White men who were painters dem-
onstrated a significantly decreased
association in this study but not in
others.***** [n addition. white men
demonstrated significant risk among
repair occupations that may use sol-
vents. including electrical repairing,
pattern making, and photoengraving.

Others have reported pesticide asso-
ciations. but none reported their find-
ings for women separately.” 7=
We found an association among white
male veterinarians (OR = 3.2.1.15-
9.0). an occupation where pesticide
exposure may occur. Despite in-
creased likelihood of exposure to pes-
ticides. we did not see a significantly
increased risk among men or women
emploved in agriculture. except for
men who were farm supervisors.

Bus drver. stevedore. moving
equipment supervisor. and grader/
dozer operator excesses suggest that
exhaust exposures may be associated
with multiple myeloma. an exposure
previously reported by Flodin and
colleagues for men and women
combined®” and by Heineman et al®
for men alone. Metal industry associ-
ations may indicate hazards from
metal exposure. Volatile gases from
metal production demonstrated an in-
creased risk for women emploved in
these industries. Hansen™ showed
similar results for men.

These data also suggest that occu-
pational exposures may explain a por-
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TABLE 3

Mortality Ccds Ratios, 95% Confidence Interval. and Cases Exposed for Multiple

Myeioma. According to Industry Cade

Industry Category . 95%
[Group] Cases Mortallty‘ Confidence
. Exposed” Odds Ratio
(Industry specific) Interval
Agriculture, forestry, and fisheries
[010-031]t
Black females 20 0.7 0.4-11
White females 21 1.0 0.6-1.6
Black males 83 0.7 0.6-1.0
White males 567 1.0 0.9-1.1
Agricuiture products, Crops
(010)t
Black males 74 0.7 0.5-0.9
Mining [040-050]
White females 6 2.6 0.9-7.0
Black males 9 1.2 0.6-2.6
White maies 132 1.0 0.9-1.2
Censtruction [060]
White females 18 1.1 0.7-1.9
Black maies 108 0.8 0.7-1.0
White males 505 0.9 0.8-1.0
Manufacturing (nondurable
[100-222]
Black females 40 1.2 0.§—1 7
White females 348 1.1 0.7-1.9
Black maies 102 1.3 1.1-1.7
White males 532 1.1 1.0-1.2
Dairy products (101)
White males 32 1.7 1.1-2.6
Bakery products (111)
Black males 6 2.7 1.0-7.4
Rubber and miscellanecus plastic
products. tirefinner tube .
Black males 8 2.2 1.0-5.2
White females 6 23 0.9-8.1
Other rubber products, and plas-
tic footwear (211)
White males 30 2.1 1.4=3.2
Manufacturing (durable)
{230-392]
Black ‘emales 29 1.6 1-2.3
White females 213 1.1 1.0-13
Black males 237 1.1 1.1-1.7
White males 1,424 1.0 0.9-1.1
Blast furnaces, steelworks, rolling
and finishing mills (270)
White females 12 2.1 1.1-4.1
Iron and steel foundries (271)
White males 25 1.7 1.1-2.7
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TABLE 2—Continued
Industry Categor
(r;y gory Cases Mortality 95%
[Group] Exposed' Odds Ratio Confidence
(industry specific) p Interval
Ordnance (292)
White males 14 2.3 1.2-4.3
Electronic computer equipment
(322)
White males 6 3.7 1.3-10.8
Other electrical machinery. equip-
ment and supplies (342)
White males 51 16 1.2-2.2
Aircraft and pans (352)
Black males 5 31 1.0-96
Ship/boat building and repair
(360)
Black males 5 21 0.7-5.9
Miscellaneousmanufacturing
industry (391)
White females 20 1.8 11-29
Not specified industry (392)
Black females 10 2.2 1.0-4.6
Transportation. communications,
and other public utilities
[400-472)
Black females 7 0.9 14-21
White females 95 1.2 0.9-1.5
Black males 122 12 1.0-15
White males 488 0.9 08-1.0
Bus/urban transit (401)
5 Black males 9 2.5 11-5.6
Water transport (420)
Black males 12 24 1.2-4.8
‘§ Communicationsradio/TV broad-
i cast {440)
i White females 5 2.8 0.9-8.3
B Wire/radio/phone (441)
White males 38 1.6 1.1-2.3
. Water supply (470)
Biack males 6 2.3 0.9-6.1
,, Wholesale trade
: Durable goods [500-532)
i White females 19 1.9 1.1-3.2
; Black males 3 05 0.2-1.6
. White males 78 12 1.0-16
: Electronic goods (512)
: White females 5 28 0.9-83
! Nondurable goods [540-571)
White females 21 14 0.9-23

tion of the mortality difference be-
tween US blacks and whites found jn
other studies examining factors such
as race***' and SES.®* Among 22 oc.
cupations in which black and white
men have five or more cases (includes
occupations not statistically signifi-
cant and/or with ORS < 2.0). 15 oc-
cupations showed black men with
higher ORs than white men. six
showed white men with higher ORS
than blacks, and one occupation
showed an equivalent association.
Similarly. among 39 industries in
which black and white men appeared
in sufficient numbers for comparison
(includes industries not statistically
significant or with ORS C 2.0), 27
showed black men with higher ORS
than white men, 11 show white men
with higher ORs than black men, and
one industry produced equal esti-
mates for both groups. It is unlikely
(x* goodness of fit: P ¢ 0.005) that
chance alone would account for this
racial distribution among occupations
or industries. Differences in exposure
levels within specificoccupations may
contribute to higher rates for multiple
myeloma deaths among blacks than
whites in the United States."* Health
care access and quality might also
contribute to US racial mortality dif-
ferences.

Among industries with white male
and female cases available in the same
industry, 77% showed male ORs
higher than female. whereas 43%
showed female associations higher
than male. Larger associations for
women than men for occupational ex-
posures have been reported else-
where.** It may be that blacks and
women must accept "riskier' tasks.
within the same job. than whte men.
Blacks and women could also be more
susceptibleto occupational exposures.

Understanding the occupational.'
industrial associationsand gender dif-
ferences observed here involves a
broader understanding of biologica!
and sociological factors. A larger pro-
portion of the unexposed among
women consisted of persons with lim-
ited industrial exposures (eg. house-
wives). If women classified as unex-
posed truly lack exposure. it may b2
easier to detect associations amons
women than men in this data base.
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TABLE 2—Continued
Industry Category Cases Mortality 95%
{Group] Exposed’ Odds Ratio Confidence
(Industry specific) Interval
Black males 9 1.3 0.62.7
White males 99 1.1 0.9-1.4
Electrical goods (512)
White females 5 28 0.9-8.3
Retail trade [580-691]
Black females 47 1.2 1.0-1.2
White females 429 1.1 1.0-1.2
Black males 51 1.0 0.7-1.4
White males 428 0.9 0.9-1.1
Hardware stares (581)
White females 9 2.7 1.25.9
Departmentstares (591)
Black females 9 20 0.9-4.3
Groceries (601)
White females 64 1.7 1.32.2
Bakeries (610)
White females 9 2.3 1.0-4.0
Miscellaneous vehicle dealers
(622)
White males 5 28 0.9-8.3
Eating and dnnking (641)
White females 85 0.7 0.6-0.9
Jewelry (660)
White females 12 2.7 1.2-3.9
Finance, insurance. and real
estate (700-712]
Black females 5 0.6 0.3-1.7
White females 132 1.5 1.2-1.8
Black males 11 0.7 0.7-1.4
White males 176 1.2 1.0-1.4
Security, commodity. brokerage
and investment (710)
White males 18 21 1.2-3.7
Insurance (711)
White females 50 1.7 1.2-2.3
Real estate (712)
White females 32 1.6 1.1-2.3
Business and repair services
{721-760]
Black females 11 1.1 0.62.2
White females 45 0.9 0.6-1.2
Black males 3 1.0 0.7-1.5
White males 159 0.9 0.7-.0
Dwelling/building service (722)
White males 6 0.4 0.2-0.9
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TABLE 3—Continued
O,
Industry Category Cases Mortality 95%
{Group] Exposed' Odds Ratio Confidence
(Industry specific) Interval
Computer/data processing (740)
White males 7 35 13-92
Personal services [761-731]
Black females 11 11 0.6-2.2
White females 45 0.9 0.6-1.2
Black males 33 10 0.7-15
White males 159 0.9 0.7-1.0
Barber shop (780)
White males 25 1.7 11-2.6
Entertainmentand recreation
[800-802)
White females 14 0.9 0.5-17 1
White males 43 12 08-16 §
Theater/film (800) .
White males 21 18 1.1-29 ;
Professional and related services :
[812-892]
Black females 181 1.6 1.3-19
White females 760 1.2 lo-11
Black males 139 14 11-17 3
White males 668 11 1.0-1.2 |
Physicians' office (812)
White females 22 1.8 11-2.8
Dentists' dice  (820)
White females 8 21 0.9-4.8
Health services (840)
Black females 10 5.0 21-122
Elementary and secondary school
(842)
Black females 71 1.6 12-21
White females 342 15 1.3-1.7
Black males 36 1.6 11-23
White males 140 15 12-18
College and university (850)
White males 57 15 1.1-2.0
Other social services (871)
Black females 5 22 0.8-65
Religious organization (880)
White females 25 1.6 11-2.6
White males 56 1.4 1.1-1.9
Public administration{300-932}
Black females 26 1.6 1.0-26
White females 109 10 0.8-1.2
Black males 46 12 1.1-1.8
White males 255 1.0 0.8-1.1

Other general government (901)
White males 69 0.7 06-09
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TABLE 3—Continued
Industry Category . 95%
(Grove o e, contaence
{Industry specific) P Interval
Administrative human resources
programs (822)
Black females 8 23 1.0-5.2
Industry not reported (990)
Black females 16
White females 62
Black males 40
White males 117

* Cases exposed = number of cases in that industry.

+ (] = 1980 census 3-cigit industry codes.

$ () = 1980 census 3-digit occupation code.

All estimates of grouped job categories are reported regardless of statistical significance or

number of deaths.

TABLE 4
Multiple Myeloma Cases Exposed, Mortality Odds Ratios, and 35% Confidence Interval for £lementary Teachers (Occupational

Code = 156)by Race/Gender Group and Geographic Region

Northeast' Southeast Central West
. 95% " 95% . 95% . 95%
Group Casest Momality o~ . Cases Morality coig.  Cases Mortaiity Confi- Ca Mortality o "
Exposed o098 Exposed d Exposed 0998 0l erposed O0ddS
Ratio ence Expose Ratio ence Expose Ratio ence pos Ratio ence
Interval Interval Interval Interval
Black females 1 1.8 0.1-23.0 28 1.6 1.0-2.4 9 19 0.9-4.1 0 t t
White females 27 19 1.2-20 67 1.6 1.2-2.1 102 15 1.2-1.9 28 1.2 0.80-1.8
Black males 0 + b4 7 1.2 05-28 3 20 05-82 0 ¥ b4
White males 7 19 0.8-438 19 1.7 1.0-29 27 1.7 1.1-2.7 11 24 1.10-5.1

* Northeast = Maine. New Hampshire. New Jersey, Rhode Island, Vermoent; Southeast = Georgia. Kentucky, North Carolina, South Carolina.
Tennessee, West Virginia; Central = Indiana. Kansas, Missouri, Nebraska, Ohio. Oklahoma, Wisconsin; West = Colorado. Nevada, New Mexico.

Utah. Washington. Idaho.

t Cases exposed = number of cases with that usual occupation.

1 Mortality odds ratio not calculated.

Miettinen and Wang' introduced
mortality odds ratio analysis as an
alternative to proponional mortality
ratio analysis: the advantages of ORs
are discussed there and elsewhere."*
Briefly. ORs are less influenced by
over- or underrepresentation of other
causes of death. and they contrast
deathsamong exposed and unexposed
individuals. In addition. Miettinen
and Wang emphasized selecting con-
trols from an auxiliary disease not
associated with the exposure of inter-
est. To address this concern. we used
two control groups: () ail noncancer

deaths. and ¢4 all circulatory disease
deaths. The cardiovascular disease
PMR among elementary teachers in
our 24-state data base indicated no
association with etementarv teaching
(PMR = [.0). A comparison of con-
trols with circulatory disease (ICD =
390-459) produced little difference
from "all jobs" ORs but produced
higher OR estimates than managenal
and professional controls. Therefore.
some hedthy worker effect is present
among cardiovascular disease con-
trols, a major component of “all jobs"
effects.

Conclusions

These data provide a simple. eco-
nomical surveillance tool for occupa-
tional cancer risks among women and
men. For multiple myeloma. excesses
occurred among elementary teachers
and for several occupations with po-
tential exposure to solvents. metals.
and EMFT.
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