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ABSTRACT—The morlalily experience of a malion-wide cohort of
293,958 veterans was analyzed by occupation and industry to

enaraie hypotheses in occupational cancer. Resulls are pre-
sented on 107.563 deaths occurring beiween 1954 and 1970,
|nlormation on usual employment (occupation and industry} and
smoking habits was available from questionnaises compfeted in
1354 and 1957. Complete enumeration of these results by occupa-
tion and industry is available as special National Cancer institute
manogrephs from the author (A, B.). This report presents the
moriglily experience for selected occupations. Excesses of fung
cancar among shipyard workers, truck drivers, and plumbers are
conslsient with previous reports. Elevated risks lor siomach cancer
smong carpanters and machinisis may reflect exposure to dusts,
shrasives, and culling olls.~-JNC! 1985; 75:1038-1047.

Studies ol occupational groups have played a major
tole in identifying environmental carcinogens. Many of
the well-established occupation—cancer associations were
first noted iri anecdotal reports by physicians. Recently,
the need for more systematic surveys has become evideny,
and in several countries projects linking occupational

- data with momality or morbidity statistics have been

developed 10 meet this need (/-9).

in the United States, no national survey linking
occupation-industry information with vital statistics
has been attempled since the report by Guralnick in
1968 (5). Several surveys using data [rom state or Jocal
areas, however, have appeared recently. “These reports,
although valuable, suffer from one or more limiwtions
including 1) limitation in geographic coverage, 2) reli-
ance on occupational designatious from death certifi-
ates, 3) lack of information on tobacco use, and 4)
small numbers. Resources available for systematic sur-
veys of occupational and induswial groups in the
United States have recently been reviewed by the Occu-
pational Cancer Risk Subcommitiee ol the Department
of Health and Human Services {6).

This paper presents the results of the analysis of the
morality experience, by occupation, of a cohort of U.S.
velerans established by Harold Dom in 1954. The
Eeneral -and smoking-related mortality experiences of
this cohort have been evaluated by Dom (7), Kahn (&),
and Rogot (9}, but mortality by occupation has not been
Previously reported. The major strength of these data is
the availability of detailed smoking histories on each
subject which can be analyzed in conjunction with
Information on occupation and industry. Occupation is
Benerally believed 10 be a more precise indicator of
workplace exposures than industry, and for brevity only
Mortality by occupation is presented here.
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Mortality Patterns Among U.S. Yeterans by Occupation. I. Cancer’

MATERIALS AND METHODS

This cohort is comprised of 293,958 veterans aged
31-84 who held active U.S. government life-insurance
policies in December 1953 and responded to question-
naires in 1954 and 1957 requesting a detailed smoking
history and information on usual occupation and indus-
try. Those not responding to the {irst questionnaire were
sent a follow-up questionnaire in 1957. A total of 85% ol
the coliort responded to one of the two questionnaires
).

A rotal of 107,563 veterans were known to be deceased
as of January 1, 1970, and death cestilicates were
obrained for 97.6% of the decedents. Underlying cause of
death was coded according 1o the seventh revision ol the
International Classification of Diseases. Usual occupa-
tion as reporied by the subjects on the questionnaire was
classilied according to the 1950 Census codes. Occupa-
uons were included in this paper if the total number of
observed or expected deaths for a specific cause was 5 or
greater in the all-groups category.

The method of analysis is similar to that reported
elsewhere (10). The observed number of deaths by cause
for a specific occupation by smoking is compared with
an expected number based on the experience of the
entire cohort for that smoking category, adjusted for
cach year of follow-up and for each given age {in single
years). Expecied numbers of deaths by cause were
sumrmned over all ages, and cause-specific mortality ratios
were computed {or each occupation (ratio of observed (o
expected numbers of deaths mutiiplied by 100). SMR for
cancers by occupation and smoking category are pre-
sented when 5 or more deaths are expected Since the
crude and smoking-adjusted SMR were similar for all
smoking groups combined, only the crude SMR is pre-
sented in table 1. Swatistical significance of ratios of
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1040 Blair, Walrath, and Rogot

TAapLE 1. —Standardized mortalily ratios for cancers by occupation and simoking status®

Never smoked? o ¢
{Census code) Occupation ed Ever smoked All groups
Obs Exp SMR Obs Exp SMR Obs Exp SMRp

I. Stomach
{544) Machinists 4 1.6 g 62 144 1799 3
(510) Carpenters 3 3.0 16 7.2 223 22 13.3 g5
{630) Operatives and kindred workers, NEC 4 28 14 9.3 151 24 1683  j57¢
{773) Policemen and delectives 0 0.8 4 3.0 8 81 187
(612) Comnpositors and {ypesetters 2 09 5 16 .5 60 149
(336) Mail carriers 1 2.8 12 6.0 200 15 113 135
{616} Electricians 1 1.2 8 4.8 3 74 122 >
(093) Tenchers, NEC 14 7.9 117 7 108 64 28 244 5 !
{623) Foremen, NEC 1 1.1 5 4.4 8 708 114
(043) Civil engineers 3 a8 13 182 98 24 215 199 |
{100) Farmera 16 186 8L 34 25.6 132 60 66.1 107
{695) Members of the armed forces 1 1.9 14 0.1 138 18 47 102 !
{075} Physicians and surgeons 8 6.3 128 18 20.4 88 34 35.5 85 i
{290) Managers, officials, and proprietors, NEC 24 22.4 107 70 828 84 182 1371 96 .
(490) Salesmen and sales clerks 7 1.5 93 42 43.2 97 63 65.4 96 -
(390) Clerical and kindred workers, NEC 10 127 7% a8 42.8 88 64 708 (1]
(674) Plumbers and pipe fitters 0 1.0 3 33 5 5.6 83 i
(0239} College professors 3 29 4 4.6 8 9.5 85
{000) Accountants and auditors 5 4.8 16 173 86 24 28.7 84 ’
(058) Lawyers and judges 4 6.1 [ 5] 20 i8.8 106 28 33.8 83 :
{450) Insurance agents and brokers 1] 1.9 T 86 B 1 134 82 :
{554) Mechanics ang repairmen, NEC 0 1.3 5 48 8 1.1 T8 {
{042, 045, 047-049) Chemical, industrial, metal, and 5 3.0 7 14.8 47 18 23.8 7% b

mineral engineers . {
(550) Autornabile mechanics and repairmen 4 1.7 2 5.0 40 6 82 13 i
{044) Electrical engineers 3 26 2 6.3 31 7 11.2 63 1
{470} Rea! estate agenis and brokers 2 1.2 0 4.2 4 1.0 57 :
(009) Clergymen 1 29 2 17 3 61 s !
(032) Dentists [ 1.8 3 65 48 5 10.7 47 P
(046} Mechanicad engineers o 1.6 3 45 3 7.3 39 R
{078} Pharmueists [i] 1.1 2 4.9 2 79 25 I )
i1 Intestines ’
{300) Agents, NEC 1 1.3 13 6.1 253 16 87 I8¢
(099) Professional, technical, and kindred warkers, NEC 2 1.3 6 28 g 51 175
(007) Chemists 3 2.7 13 6.5 235 18 10.4 172
(778) Policemen and detectives 4 19 6 5.6 109 18 105 112 e
(762} Firemen, {ire protection 1 Lo & 34 . 8 57 141
(540) Telegraph, telephone, and power line 0 12 2] 5.5 164 12 86 139

gervicemen
(210) Inspectors and public administration officisls 2 1.1 5 8.6 8 63 126 -
{B12) Compositors and typesetters 3 2.1 10 70 142 15 127 118 {
{085) Lawyers and judges 9 143 63 50 389 128 87 742 W
(596) Members of the armed forces 2 4.4 27 20.3 132 85 317 110
{032) Dentisls 5 4.6 17 13.0 131 26 229 109
{250) Qfficials and administrators, NEC 4] 1.8 6 6.1 88 11 103 107
{490) Salesrnen and sales clerks 21 17.6 119 81 85.1 96 147 1376 107 l
{000) Accountantis and auditors 9 11.2 80 38 84.7 109 65 6§13 106
(044) Electrical engineers B 6.1 82 14 13.4 107 26 2456 108 :
{075) Physicians and surgeons 21 14.2 148 43 43.7 98 85 80.3 106
{290} Managers, officials, and praprietors, NEC 635 526 124 167 1675 99 309 2949 108
{390) Clerical and kindred workers, NEC 41 23.6 138 83 84.8 97 168 1505 106 !
{450) Insurance agenis and brokers 4 4.4 20 7.2 116 30 286 105 .
{6564) Mechanics and repairmen, NEC 3 3.0 10 88 113 16 156 102 l
(574) Plumbers and pipe fitters 1 2.3 7 5.4 109 12 117 102
(690) Operalives and kindred workers, NEC 5 6.6 16 17 17.3 98 3t 324 99
{836) Editors and reporters 3 15 7 64 109 16 w03 98
(380) Ticket, station, and express agents 2 1.0 2 a5 6 61 98
(583) Stationary engineers 3 2.0 3 5.7 52 16 102 a8 -
{042, 045, 047-049) Chemical, industrial, metal, and 7 9.3 16 30 300 89 60 51.3 57 .

mineral engineers -
{310} Bookkeepers 3 1.9 2 36 ki 13 86
@ Qbs=ohserved; Exp=expecled. .
b Never smoked tobaceo. ..
* Includes current cigarette and ex-cigarette amokers,
4 includes never smoked, ever smoked, and cigar and pipe smokers plus unknown simoking categor .

* P=.05.
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Cancer Mortallly by Oceupation 1041

Tanre 1 (continued).—Standardized mortality ratios for cancers by occupnlion and smoking stalus®

IS s & 3 d
(Census code) Occupation Never smoked Ever smoked All groups
Obs Exp SMR Obs Exp SMR Obs Exp SMR
740} Barbers, beauticians, and manicurists 1 1.1 4 3.7 6 6.3 96
{609} Clergymen 8 6.6 121 1 3.9 13 138 94
(073) Pharmacists 3 2.5 [ 96 62 1§ 187 90
(093} Teach‘ers, NEC 19 185 103 17 22.2 76 49 54.2 90
{  (544) Machinisis 2 3.7 i L6 95 18 200 90
(029} College Profcssqrs 4 6.8 59 12 5.6 125 18 21.1 85
{541) Locomotive engineers 1 1.0 2 3.6 5 ._ 61 82
t (335) Mail carriers 6 6.5 93 8 116 a8 19 237 80
{470) Rea! estate agents and brokers 0 2.8 8 8.5 93 12 16.2 19
(510} Cavpanters . 3 (A 42 11 13.8 19 22 84 11
{550} Automobile mechanics and repairmen 4 39 8 9.5 84 13 170 76
{523) Foremen, NEC 1 25 9 8.6 105 11 14.6 5
‘ {325) Express messengers and railway mail clerks 2 1.8 4 4.2 6 8.1 74
; (615) Electricians 2 2.7 8 .88 98 11 148 74
{683) Truck and tractor drivers 2 1.5 3 4.7 € 83 12
v {109) Farmers 29 435 67 34 504 67 87 122 71°
{046) Mechanical engineers 5 3.6 4 94 42 12 17.1 70
) {043) Civil engineers 5 88 67 22 274 80 33 48.0 69¢
! {970} Laborers, NEC b4 1.7 i 4.1 5 80 &3
% {061-069) Natural scientists 2 17 1 34 4 87 60
i (003) Architects L] 1.5 2 42 4 74 64
' {654) Construction and maintenance painters 0 1.9 3 5.7 52 5 96 92
{  (035) Draltsmen 0 14 3 43 3 75 40
r  {650) Mine operatives and laborers ] 16 3 3.3 3 75 40
[ 11, Rectum
{554} Mechanies and repairmen, NEC 0 1.0 & 3.4 12 57 211¢
I (335) Mail carriers 5 2.3 8 4.0 17 81  208°
! {470) Rea! estate agents and brokers 1 0.9 2 2.9 8 50 158
{450) Insurance agenis and brokers 2 1.5 8 5.9 135 15 98 158
i {029) Coltege professors 4 2.5 b 3.1 10 72 139
; {595) Members of the armed forces 3 1.4 5 6.9 72 13 103 126
Y {046) Mechanical engineers 1 1.3 5 3.2 7 59 118
. (623) Foremen, NEC . 1 0.9 3 3.0 6 5.0 119
(000) Accountants and auditors 4 4.0 18. 11.9 150 25 2.1 118
{510) Carpenters 3 2.3 4 4.9 i1 3.6 116
{544) Machinists 2 1.2 2 42 8 6.9 116
v (390} Clerical and kindred workers, NEC 3 10.4 29 44 29.0 151 57 514 111
{690) Operatives and kindred workers, NEC 1 2.2 [ 6.2 97 12 108 111
{290} Managers, officials, and proprietors, NEC 24 18.5 130 48 56.6 84 95 1001 95
{055) Lawyers and judges . 4 4.3 14 128 108 23 24.4 94
L {490) Salesmen and sales clerks 8 6.1 131 24 250 82 43 46.5 92
{043) Civil engineers 6 3.0 4 2.0 44 13 15.6 83
l {044) Electrical engincers 2 2.3 3 4.5 7 8.7 80
i (075) Physicians and surgeons 4 4.5 i1 1385 81 19 240 79
}  (100) Farmers 10 146 6 16 173 92 3z 407 19
( (516) Electricians 109 3 3.3 4 B4 75
: {042, 045, 047-049) Chemical, industrial, metal and 4 33 ki 10.3 67 13 17.9 14
i mineral engineers
«  (093) Teachers, NEC 5 6.6 76 5 7.5 66 12 18.6 64
+ {650) Automobile mechanics and repairmen 1 1.3 2 34 3 5.9 51
{073) Pharmacists 1 0.9 1 32 2 5.6 36
| {032) Dentists 0 1.6 1 4.4 2 7.1 26°
- IV. Lung and bronchus
¢ {002} Pilots and navigstors o 0.3 21 9.1 217 21 103 2047
{674} Plumbers and pipe filters 1 03 35 18.6 188 89 212  184°
.. (682) Taxicab drivers and chauffeurs 0 0.2 11 60 183 133 67 163
(054} Funeral directdrs and embaimers 0 0.2 10 5.6 179 10 64 157
i {683) Truck and tractor drivers 0 0.6 23 15.0 153 26 167 149
{541) Locomotive engineers 1 0.4 13 9.7 133 16 1106 146
. {740) Berbers, beauticians, and manicurists 1 04 13 10.7 121 17 119 142
+ (564} Construction and maintenance painters 1] 08 23 17.2 134 27 191 142

. . Obs=cbserved; Exp=expected.
. "Never smoked tobaceo.
' ;Includes current cigarelte and ex-cigarette smokers.
'Il’ncluges never smoked, ever smoked, and cigar and pipe smokers plus unknown smaking categories.
<.05. :
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. 1042 Blalr, Walrath, and Rogot

-
?\D TABLE 1 {continued).~Slandardized mortality ratios for cancers by occupation and smoking siotus® : \)
: Never s 8 e 3
: (Census code) Occupation 5 moked Ever smoked All groups
Obs Exp SMR Obs Exp SMR Obs Exp sup
(240) Ship officers, pilots, pursers, and epgincers I 0.1 7 6.2 134 8 57  Mp
(591) Tinsmiths, copper, and sheet metal workers 0 0.2 8 52 155 8 57 Mo
(544) Machinisis i k4 48 35.4 1386 55 335 138
(380} Ticket, slation, and express agenis 0 0.4 i2 9.2 136 14 10.5 i34
{970) Laberers, NEC 2 0.7 17 130 130 20 148 134
{650) Mine operalives and lahorers 0 0.6 17 11.2 161 17 130
{300} Agents, NEC 1} 0.5 20 14.3 139 21 16.1 130
{540) Telegraph, telephone, and pawer line servicemen 1] 0.5 23 16.3 141 23 17.8 129
(490} Salesmen and safes clerks i1 6.8 162 316 250.0 26 351 276.5 127°
(773) Policemen and detectives 1 0.7 22 17.6 126 25 200 125
{250} Officials and administrators, NEC 1 0.5 20 16.8 126 22 178 129
{400) Advertising agents and salesmon 0 0.1 7 6.2 112 8 6.7 18
{515} Electriclans 2 1.1 32 275 118 36 304 119
{583} Stationary engineers )] 0.8 i7 187 108 21 178 117
{210) Inspectors and public adminisiration officials o 04 12 9.8 122 13 1.2 116
(000) Accountants and suditors 4 4.3 108 98.8 110 127 1119 13
{762) Firemen, fire protection 0 0.4 11 10.4 106 13 118 113
(036) Editors and reporiers 0 0.5 21 17.8 117 22 197 i1
{480) Stock and bond salesmen 0 0.2 [ 84 118 10 9.3 108
{335) Mail carriers 3 2.6 36 344 104 43 40.1 107
{325) Express messengers and railway mail clerks 1 0.7 9 11.3 78 14 132 108
(055) Lawyers and judges 5 5.4 93 107 1014 105 {22 1186 103
{550) Automobile mechanies and repairmen 2 is 26 285 91 a3 320 103
(554) Mechanics and repairmen, NEC 0 1.2 29 26.9 107 3t 302 103
{035) Draftsmen 1 8.5 i3 12.2 106 . 14 131 102
{098) Veterinarinns 1 0.3 4 5.0 80 6 58 101
{512) Compogsitors and typesetters 0 0.8 21 20.8 100 24 23.7 101
{250) Managers, officials, and proprietors, NEC 21 20.3 104 469  467.8 100 533 5307 100
(470) Real estate agents and brekers 1 1.0 23 23.1 99 26 26.3 99
(390) Clerical and kindred workers, NEC 12 114 106 248  245.7 100 272 2175 98
{510) Carpenters 2 27 a8 39.8 95 46 46.8 98
{644) Meateutters except slaughter and packing house 0 0.2 4 4.9 5 5.2 97 }
. {450) Insurance agents and brokers b4 1.7 48 48.2 L] 51 53.8 95 R
N {685) Welders snd flamecutiers 1 6.3 4 5.7 70 3 65 43
{042, 045, 047-049) Chemical, indusirial, metal, and 3 35 72 81.9 a7 83 52.3 90
mineral engineers
(690) Operatives and kindred workers, NEC 1 26 46 529 87 54 59.7 ]
{003) Architects 1 0.6 10 111 80 11 126 87
{098) Professional, technical, and kindred workers, NEC o 0.5 ] 82 72 8 9.3 86
{595) Members of the armed {orces 1 16 46 64.2 84 31 59.56 86
{100} Farmers " 15 16.9 89 116 1414 82 144 174.1 83
{504) Brickmasons ¢ 0.3 5 X 98 S 6.1 82
(545) Airplane mechaniecs and repairmen 0 0.2 6 6.7 88 6 1.3 B2
{046) Mechanical engineers 1 14 20 24.8 80 23 28.5 81
{072) Personnel and labor refations warkers 1 0.2 4 5.7 70 5 §2 81
{004) Artists and ari teachers ] 0.2 4 56 70 $ 6.8 80
{692) Toolmakers, diemakers, and setters [} 0.2 [ 5.6 89 5 6.3 86
(043) Civil engineers 2 a8 84 718 16 84 815 19
{076} Physicians and surgeens 7 5.4 130 89 1074 82 93 124.6 79
(534) Jewelers, watehmakers, gold and silversmiths [ 0.3 5 59 86 5 6.7 15
(032) Dentists 2 18 28 37.3 75 31 42.1 T4
(073) Pharmacists 1 10 21 289 12 24 324 74
(280} Purchasing agents and buyers, NEC 0 0.3 5 15 66 6 8.6 71
{044} Blectrical engineers 2 2.3 23 4.3 &7 27 39.7 68°
{623} Foremen, NEC 0 1.0 18 256 70 19 288 66
(200) Buyers and department store heads 0 0.3 6 8.5 KL ] 9.4 64
(533) Inspectors, NEC 1] 03 4 70 &6 5 78 64
{061-069) Natural scientists 1 0.6 4 8.3 48 6 8.9 61'
(093) Teachers, NEC 4 q.1 56 34 60.0 Es 40 74.9 b3
{081-084) Sacisl scientists 0 0.3 3 5.0 60 3 68 62
{310) Bookkeepers 1 0.7 4 102 39 § 12.0 60 -
{007) Chemists 1 1.0 7 15.0 46 8 173 46" -

¢ Obs=observed; Exp=expected.

* Never smoked tobaceo,

¢ Includes current clgaretle and ex-cigarette smokers. )
4 Includes never smoked, ever amoked, and ciger and pipe smakers plus unknown emoking categories. )

. § ‘ ¢ P<.05. i o
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TasLE 1 (continved).—Standardized mortality ratios for cancers by occupation and smoking status®

Never smoked® v . d
{Census code) Occupation Ever smoked All groups
Obs Exp SMR Obs Exp SMR Obs Exp SMR
J——
{009) Clergymen 2 24 2 8.5 23 6 129 46
{029} College professors 2 2.6 9 24.5 36 12 23.8 40°
{632) Deliverymen and routemen 0 0.2 2 4.8 2 5.1 39
v. Prosiate gland
{773} Policemen and detectives 2 1.8 i0 4.8 18 9.6 1997
{061-062} Natural scientists 2 1.4 4 2.8 [ 57 141
{046) Mechanical engineers . 7 3.2 12 84 142 21 ._ 161 139
(042, 045, 047-049) Chemical, industrial, metal, snd 10 8.1 123 39 27.2 143 63 457  138°
mineral engineers
{970) Laborers, NEC 2 17 [ 3.9 10 75 134
{075} Physicians and surgeons 27T 160 169 56 47.3 18 114 8.1 1297
{250} Officials and administralors, NEC 4 1.3 K 5.3 131 i1 50 123
{470) Real estate agents and brokers 5 2.7 7 8.0 87 17 41 121
(629} College professors 6 6.0 100 10 8.7 114 23 19.1 120
{490) Salesmen and sales clerks 22 16.0 138 87 71.9 n 146 1237 118°
{641) Locomotive engineers 2 1.0 [ 3.5 7 60 117
{683) Truck and tractor drivers 1 1.3 5 4.2 8 72 1l
{574) Plumbers and pipe fitters 4 2.2 8§ 6.0 82 12 109 110
{055} Lawyers and judges : 8 139 58 46 36.3 126 156 £9.3 108
{540} Telegraph, telephone, and power line servicemen 1] 1.0 4 49 8 175 107
{100) Farmers 43 41.3 104 b6 41.% 114 120 113.7 106
{650} Automobile mechanics and repairmen 3 3.5 9 8.7 103 16 162 105
{043) Civil engineers B3 8.8 81 24 26.4 90 48 465 103
(325) Express messengers and railway mail clerks 1 1.5 4 3.7 T 68 103
{523} Foremen, NEC . 3 2.2 T 7.8 89 i3 | PR 101
{740} Barbers, beauticians, and manicurists 0 1.1 4 36 6 ° 60 101
{390) Clerical and kindred workers, NEC 27 26.8 101 78 71.8 100 135 135.3 100
{038) Editors and reporters 0 1.4 8 5.7 141 9 5.1 99
{335) Mail carriers 8 58 137 9 10.6 84 21 21.2 99
{644) Machinists 3 33 11 11.0 1] 18 18.6 97
{044} Electrical engineers 4 52 76 8 11.2 71 20 208 95
{093) Teachers, NEC 23 167 137 14 19.6 71 46 479 96
{450) Insurance agents and brokers 4 39 13 154 84 24 25.3 g5
{510) Carpenters 5 €8 74 18 13.9 138 25 26.6 94
{690) Operatives and kindred werkers, NEC N 6.1 115 14 16.5 84 27 29.1 93
{007) Chemists 3 21 3 4.8 8 . 87 82
{635) Members of the armed {orces 6 45 i8 21.0 85 80 33.1 91
{035) Draftsmen L+ 1.3 6 89 6 6.7 S0
{310} Bookkeepers 1 1.8 5 3.3 6 6.7 90
(000} Accountants and auditors 7 9.9 70 &2 3.1 102 47 54.0 87
{290) Managers, officials, and proprietors, NEC 41 41.5 B6 134  152.6 87 231 2640 a7°
{615) Electriclans i 22 6 16 78 11 12.6 87
{032) Dentists 1 4.1 9 iz.1 14 16 20.8 77
{073) Pharmaciats 3 23 6 9.3 64 11 15.4 71
{380} Ticket, station, and express agenis 0 09 2 3.3 £ 5.6 71
(300} Agents, NEC 0 1.1 3 4.5 B 76 €6
{5664} Mechanies and repairmen, NEC ) 2.6 7 7.9 88 9 136 66
(583} Stationary engineers 0 18 6 5.1 98 6 9.1 66
(009) Clergymen 5 6.8 80 1 8.4 8 13.0 61
{512) Cornpositors and typeselters 2 2.0 4 6.5 51 7 114 61
(650} Mine operatives and laborers 1 1.4 3 3.6 4 6.9 68
(003) Architects 2 1.5 1 40 4 7.1 6
(684) Construction and maintenance painters 0 2.0 3 5.5 54 4 9.3 43
{210) Tnspectors and public administration officials o 10 1 33 2 5.7 35
VL Bladder
{470) Real estate agents and brokers 1 0:8 6 3.5 g 5.2 113
(073) Pharmacists - 1 0.7 7 4.1 9 59 173
{044) Electrical engineers 2 16 7 50 138 12 79 163
{515) Electricians 1 0.6 § 36 7 60 140
{000) Accountants and auditors 4 3.0 20 143 189 26 210 124
2 0.7 4 3.3 ] 6.2 116

{584} Mechanics and repsirmen, NEC

: Obs=observed; Exp=expected.

Never amoked tobaceo.
“ Includes current cignrette and ex-cigarette smokers.

ll:ncluges never smoked, ever smoked, and cigar and pipe smokers plus enknown smoking categories.
‘P= 5.
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. 1044 Blair, Walrath, and Rogot ‘E

/) TasLE 1 {continued).~~Standardized mortality rolios for cancers by occupation and smoking stajus® P
ver b € : 3
k\ (Census eode) Oceupation Never amoked BEver smoked AN groupg? o
Obs Exp SMR Obs Exp SMR Obs Exp smp
(650) Operalives and kindred workers, NEC 2 18 7 18 % 12 108 19
{045) Mechanical engineers i 0.9 6 3.7 6 58 107
(490) Salesmen and sales clerks 5 4.7 38 357 103 B2 48.7 107
(290) Managers. officials, and preprietors, NEC 13 14,1 92 76 68.8 110 106 1009 s
{544) Machinists 1 1.0 4 49 7 70  10g
{076) Physicians and surgeans 8 4.8 15 116 85 28 283 99
(523) Foremen, NEC - 1 0.7 2 36 5 6.1 89
{042, 045, 047-048) Chemical, industrial, metal, and 3 25 9 12.0 T4 17 174 98
mineral engineers
(055) Lawyers and judges 3 4.0 15 15.7 95 23 24.9 g2
{390} Clerical and kindred workers, NEC 7 7.9 89 28 353 79 48 52,0 92
{450) Insurance agents and brokers 2 1.1 5 1.0 T3 ] 8.8 91
£335) Mail carriers 2 L7 3 4.9 K 1.9 8s
{595) Members of the armed forces 2 1.4 5 82 60 ] 11.4 78
{043) Civil engineers 2 2.6 9 11.1 80 13 16.6 18
{029) Cotlege professors 4 1.8 0 a8 5 8.7 74
{093) Teachers, NEC 1 4.9 8 B89 80 12 17.4 7
{650) Automobile mechanics and repairmen 1 1.1 3 40 4 59 87
{032) Dentists 0 12 3 54 55 3 79 63
{610) Carpenters o 2.0 4 67 70 § 3.4 83
{1060) Farmers 8 120 &7 9 209 42 % 898 50
VIi. Mealignant lymphoma
(523) Foremen, NEC 2 14 5 4.4 14 7.2 194
{007) Chemists 1 1.8 6 2.8 7 53 132
(512) Compusitors and typeseiters 2 12 4 36 N 8 6.1 13
(044) Electrical engincers 2 3.6 i1 8.7 164 16 124 129
{075) Physicians and surgeons 12 7 157 23 18.8 116 42 358 117
{644) Machlinists 0 21 8 6.3 126 i2 10.3 17
{595) Members of the armed forces 1 24 16 10.4 154 18 155 115
{450} Insurance agents and brokers 1 25 10 8.7 114 16 140 14
{583) Stationary engineers 1 1.1 4 3.1 6 52 11 - I
{2390) Managers. officials, and proprietors, NEC 36 297 12t 89 831 107 159 1422 112
) (100} Farmers 27 23.9 113 26 25.3 102 &6 59.9 110
{032) Dentists 2 2.6 7 6.4 108 12 111 108
{550} Autoemgobile mechanics and repairmen 3 22 4 6.1 178 9 8.7 104
{043} Civil engincers 7 48 12 13.6 32 23 224 103
{630} Operatives and kindred workers, NEC 5 3.7 8 9.2 86 16 158 101
{490) Salesmen and sales clerks 15 9.9 152 39 43.0 86 66 66.4 99
{470) Real estate sgents and brokers 1 15 5 42 7 1.2 98
{000} Accountants and auditors 5 6.4 79 13 176 7 91 29 29.9 97
{093) Teachers. NEC N B 196 | 76 13 110 99 26 26.8 97
{029) College professors 3 39 8 46 10 10.4 9%
(042, 045, 047-048) Chemical, industrial, metal, and 3 5.3 66 16 153 104 24 268.3 96
mineral engineers
{073) Pharmaciats 2 14 ] 48 7 7.9 88
(330) Clerical and kindred workers, NEC 19 168 113 84 428 79 64 737 87
{515) Electricians 0 16 q 6.2 77 i 8.0 87
{065} Lawyers and judges 4 7.9 60 19 188 100 28 85.0 86
{779} Policemen and detectives 0 1.1 1 31 4 5.5 73
(510) Carpenters 2 3.9 8 7.2 110 10 13.9 q2
{046) Mechanical engineers 3 2.1 2 4.7 5 8.4 60
{554) Mechanies and repairmen, NEC 2 1.7 1 5.2 19 5 8.4 &0
(335) Mail carriers 3 38 6 6.0 5 118 43
{008) Clergymen 1 8.7 1 17 2 8.7 3¢
{574} Plumbers and pipe fitters 0 1.3 o 33 1 5.8 17
VI Leukemia
(695} Members of the armed forees 0 .7 22 8.6 228 25 14.2 176
{470) Resl sstatle agents and brokers 1 1.0 s 3.8 9 6.2 46
(009] Clergymen 5 2.4 0 18 7 52 I
{512) Compositors and typesellers 1 0.8 5 3.2 7 62 134
{032) Dentists H 1.6 12 58 206 12 94 128

= Obs=observed; Exp=expected.
¢ Never smoked tobacco.
¢ Includes current cigarette and ex-cigurette smokers.
d ‘Ip ncludes never smoked, ever smoked, and cigar and pipe smokers plus unknown smaking categories. )
- rP<05
{ - "
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Cancer Mortallty by Occupatlon 1045
TanLe | (continued).—Standardized mortality rolios for cencers by occupalion and smoking status®
Never smeked?® ver sm 4 ] 4
{Census code) Ocaupation i Bver smoked All groups
Obs Exp SMR Obs Exp SMR Obs Exp SMR

~p43) Civil engineers 4 33 19 120 188 2 197 127
(093) Teachers, NEC 7 6.6 108 13 9.7 133 26 211 123
{056) Lawyers and judges 5 5.1 97 22 16.9 129 36 258 121
{073) Pharmacists 1 0.9 4 4.4 8 69 116

(  {100) Farmers 16 156 103 % 282 12 55 488 113
{644) Machinists o L3 9 51 156 10 89 13
(480} Salesmen and sales elerks 5 6.3 80 a7 28.5 96 63 673 110

1 (p42, 045, 047-049) Chemical, industrial, metal, and 4 3.3 7] 134 104 23 212 108

minersl engineers

{075) Phyaici_am and surgeons 4 58 69 20 189 105 36 335 107
{590) Operatives and kindred workers, NEC 2 24 9 8.4 106 14 136 103
{044) Electrical engineers 2 21 4 5.8 69 10 8% 101
(230) Menagers, officials, and proprietors. NEC 20 185 108 66 74.3 88 116 120.1 97
{029) College professars 3 2.4 4 . 41 8 83 96
{450) Insurance agents and brokers 2 1.5 7 1.7 91 il 118 93
{000) Accountants and auditors 3 39 i5 16.5 96 21 25.0 84
{574) Piumbers and pipe {itters 1 08 3 3.1 4 5.0 80
{390) Clerical snd kindred warkers, NEC ] 104 86 30 3383 78 47 61.9 76
(516} Electricians 1 0.9 4 4.5 5 6.7 75
{335) Mail earriers 2 22 4 6.3 75 7 96 73
(045} Mechanical engineers 2 1.3 2 4.2 5 70 72
{510) Carpenters 3 25 4 6.6 60 8 1.8 88
{650) Automobile mechanies and repairmen 1 14 4 46 5 7.3 68
(529) Foremen, NEC 1 0.9 3 39 4 6.1 66
{554} Mechanics and repairmen, NEC 1 L} 1 44 3 7.1 42

* Obs=gbserved; Exp=expected.
*Never smoked tobacco.
¢Includes current cigarette and ex-cigarette smokers.

P05,

e s ORI fp SR cincne.

{ observed and expecied numbers is based on the ratio of a
Poisson variable to its expectation (11).
I Smaoking as reported on the quesuionnaire was sum-
» marized for three types ol obaceo: cigarette, cigar, and
pipe. A three-digit number, in which the {irst, second,
and third digits represent cigarette, cigar, and pipe
{ smoking, respectively, was used o code the usage data
for each type of tobacco as follows: 0=never smoked,
[ =ex-smoker (regular smoker in the past but not now),
2=regular smoker now or current smoker, i.e., at iime
of questionnaire, 6==¢ither never smoked or ex-smoker,
I=either never smoked ot current sraoker, 8=either cur-
rent or ex-smoker, and 9=unknowu whether never, ex-
{ Smoker, or current smoker. (Categories 6-9 represent the
: different kinds of unknowns.)

i Mortality data were calculated separately for 1) non-
: smokers {category 000), 2) ex-cigarette smokers {category
| L and currene cigaretie smokers (category 2.} (ie.,
cumrent as of time ol questionnaire), and miscellaneous
or unknown smoking categories. Cigar and pipe smok-
&rs who had never smoked cigarettes were included in
} the Jauer group. The proportions of the cohort in each
. Smoking category are: nonsmokers=.222, ex-cigarete
- smokers=.196, current cigarette smokers=.379, and all
: other categories=.208. Cause-specific moruality is re-
. borted for two smoking status categories: 1) "never
i quked." {category 000) and 2) “ever smoked” (cate-
, Borles 1. and 2.) which includes ex-cigarette smokers
)3ﬂd current cigaretie smokers because smoking status

-

o

¢Includes never smoked, ever smoked, and cigar and pipe smokers plus unknown smoking calegories.

has not been updated since the original questionnaire
data were collected, and for 3) the “all-groups™ total,
which includes the miscellaneous and unknown smok-
ing categories in addition o the “ever smoked” and
“never smoked.” Cigar-pipe smokers and ex-smakers
were not presented separately becausé nurmbers were too
small for analysis in nearly all occupations.

RESULTS

SMR for specific cancers are shown ranked by occupa-
tion in table 1. For many cancers, the number of deaths
was small in specific occupadons, particularly for the
never-smoked category.

DISCUSSION

This paper presents the mortality experience of a
nation-wide cohort of U.S. velerans which can be used
for generating hypotheses on the occupational deter-
minants of cancer. Comprehensive tables for all occupa-
tions-industries are available from the author (A. B.)
as special Natonal Cancer Institute wmonographs
[NIH publication No. 85-2747 {industry) and 85-2756
{occupation)].

Surveys of this type inevitably have limitations that
must be considered in interpreting the results. First, the
information on occupation was based on sell-reported
“usual” occupation on the 1954 or 1957 questionnaires.

JNG, VOL. 75. NO, 6, DECEMBER {585
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Job changes subsequent to those years were not availa-
ble. Second, despite the size of this cohor (293,958 per-
sons), the large number of cause-of-death and occupa-
tion combinations resulied in many categories with too
few deaths to compute reliable cause-specific SMR, par-
ticularly among the nonsmokers. This unreliability,
coupled with the numerous comparisons made, ensures
that some associauions in these data would arise by
chance alone. Also, this populauon of veterans is not a
random sample of the general population and contains
a larger proportion of white-collar workers than found
in the general population. Finally, although informa-
tion on smoking is available, we lacked information on
other important hife-style factors, such as diet and alco-
hol, thai are major determinanss for ceriain cancers.

Despite limitations, the availability of information on
tobacco use for cach study subject makes this an
exiremely valuable resource. Although several large
record systerns with broad occupational data are availa-
ble (I-5, [2, 13), [ew include information on tobacco use
{14, 15). The vaniaton in tobacco use among persons
with dilferent occupations {16, 17) and the strong asso-
ciation between tobacco smoking and certain cancers
(18, 19) make results from occupational surveys lacking
information on wbacco use difficult to interpret for all
except the strongest associations.

Comments on selected associations.—No statistically
stgnificant associations with occupation were observed
for cancers of the bucal cavity, pharynx, esophagus,
liver, pancreas, larynx, kidney, or brain, and these sites
are not presented in the wable.

Stomach cancer.—Moruality from cancer of the stom-
ach was eclevated among persons employed as ma-
chinists, carpenters, and operatives {NEC). Among car-
penters the excesses occurred only among smokers.
Excess risk has previously been reported among car-
penters and machinists (5, 4, 20, 21} where exposures to
cutting oils, abrasives, and wood dusts may be involved.

Intestinal cancer.~Elevated SMR {or intestinal cancer
were seen among veterans in white-collar occupations
{agenis, prolessional and kindred workers, chemists,
wholesale trade, and public administration). This asso-

. ciation has been observed in other surveys (1, 5, 20, 21)

and is assumed to reflect lile-siyle factors, rather than
occupational exposures. Farmers are at low risk for
colon cancer as has been noted previously (22). Physiaal
activity has recently been suggested as a protective factor
for colon cancer {23). High-activity occupations at low
risk among veterans include miners and farmers, but
there is no clear grouping of low-acuvity occupations in
the high-risk category.

Reclal cancer.—Mortality from cancer of the rectum
was slighily elevated in some white-collar occupatdons
{real estate, insurance, and college teaching), resembling
the pattein for colon cancer. Mortality was highest,
however, among smokers who are mechanics and repair-
men or mail carriers, associations not previously
reported.

Lung cancer.—Moralily from fung cancer was exces-
sive among pilots and navigators and plumbers and

JNC!. VOL. 75, NO. 6, DECEMBER 1385

pipefitters. Smaller excesses were noted for taxi driver a )

funeral directors and embalmers, truck drivers, locomg, - .
tive engineers, barbers and beauticians, painters, ship,
officers, metal workers, and machinists. Although foy
shown in the table, workers in the shipbuilding ang
repair indusiry had significantly elevated monality (g,
lung cancer (SMR=180).

Exposurc 1o asbestos 15 the likely explanation for ihe
excess risk among shipbualders (24), The excess of lung
cancer among truck drivers has'been reporied in severa|
other surveys (7, 5, 15, 20, 21, 25), and polycylic aro.
matic hydrocarbons are suspected agents. The excess of
lung cancer among plumbers has been reported belore
(1, 5, 21, 26). Plumbers may have contact with severa]
respiratory carcinogens, especially asbestos, but alsg
arsemnic, beryllium, and acrylonitrile {25). The excess
among funeral directors and embalmers has not beeg
noted in other studies of this group where information
of tobacco use was lacking (27, 28).

Slight, but not statistically significant, excesses were
noled among machinists and painters, as has been
reported by others (I, 5, 14, 20, 21, 25). On the other
hand, we saw no evidence of the reported associations
with mechanics and repairmen (5, 14, 20, 21, 25), meal.
cutters (29-31), brickmasons (, 20, 21), or welders (I,
25, 32). Delicits among physicians and surgeons, elecui-
cal engineers, chemists, and college professors were most
striking among smokers, probably rellecting the lesser
iniensity of smoking among persons in professional

{16). .

Prostate cancer.—Morualily (rom prostate cancer was
elevated among policemen and detectives, engineers,
physicians, and salesmen and clerks. These occupations
lack obvious common exposures to workplace carcino-
gens. The risks may reflect socioeconomic and Jife-siyle
factors or simply chance associations from multple
comparisons.

Bladder cancer.—No significantly elevated SMR were
idendfied, although farmers experienced a deficit of
bladder cancer in contrast to the positive association
with dairy farming reported in New York {14). Thelow

- risk among farmers occurred among nonsmokers as well

as smokers and thus cannot be entirely attributed to dif-
ferences in smoking habits.

Malignant lymphoma and leukemia.—The occupa-
tional categories showing an association with malignant
lymphoma {foremen, not elsewhere classified) and Jeu-
kemia (members of the armed forces) are too broad 0
suggest any particular exposure. Neither lymphoma nor
leukemia showed much of an association with agricul-
ture (SMR=110 and 113, respectively) as has been pre-
viously reported (22). Nonsignificant excesses were nat
for compositors and typesetters (lymphoma and leu-
kemia) and chemists (lymphoma), occupations Pfe- .
viously associated with these cancers (33-35). .

Occupations were scanned for evidence of elevat
mortality for several sites to identify areas requiring sP&
cial anention, but no occupation showed significanly

elevated morality for more than one cancer. Compost )
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groups as compared to those in blue-collar occupation: - )
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wors and typesetters, however, had nonsignilicant cleva-
sions for lymphoma and leukemia and cancer of the

siomach.

[n summary, this survey of U.S. veterans can be used
o generaie hypotheses for productive new areas of
research in occupational epidemiology. The availability
of data on tobacco use is pardicularly imporiant, but the
small numbers of deaths in certain occupations is a
major limitation. We are, however, updating the vital
status of this cohort {rom 1970 to 1980 and have identi-
fied approximately 100,000 additional deaths. This addi-
tional information will enhance the usefulness of this
surveillance system for the monitoring of occupational
cancer risks,
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