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) Conmucﬂon,oneofﬂwlargumdnsmammeUmwdSm.employs76mnmn
workers, many in skilled trades occupations. Previously published data about potential.
'Wtksimuposmandmmhtyofmmuonsueworkmmhmmd We analyzed
occupation and industry codes on death certificates from 19 U.S. states to evaluate

. montality risks among men and women usually employed in construction occupations.
mmmmhqm@ms)fmmmmmmomcdmm

. significantly elevated amang 61,682 white male construction workers who died between
l984andl986 Men younger than age 65, who were probably still employed immedi-
ately prior to death, hads:gmﬁmdyebevated?MRsfo:cam.asbstos—mlateddw—
eases, mental disorders, alcohol-related discase, digestive diseases, falls, poisonings, - x
traumatic fatalities that are usually work-related, and homicides. Elevited PMRs for - ;
many of the same causes- were observed to a lesser degree for black men and white :
women whose usual industry was construction. In addition, women experienced excess
cancer of the connective tissue and suicidé mortality. Various skilled construction trades
had elevated PMRs for specific sites, such as bone cancer and melanoma in brickma- =~
sons, stomach cancer in roofers and brickmasgns, hdncymdbonecametmcmuel
terrazzo finishers, nasalcancermplmnbus -pulmonary tuberculosis in laborers, scrotal i
cancer and aplastic anemia in electricians, acutc myeloid leukemia in boileanam v
rectal cancer and multiple sclerosis in electrical-power installers, and lung cancer in !
structural metal workers. Using a standard population of blue collar workers did not :
result in fewer elevated PMRs for construction workers. Despite lifestyle differences and J
oﬁu’hnmanonsofthesmdy,thelargenumbusofcxcessdcamsobsavedmdnssmdy : -
m(ﬁmtethenwdforptevmnve action for construction workers.  © 1995 Wiey-Liss, Inc.*
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INTRODUCTION-

Construction is one of the larger mdustnes in the United States, employmg 76 °

million workess in 1992 [U.S. Census, 1992], yet published studies about potential
worksite exposures and health of construction workers are limited. This may be due
partially to the difficulty of studying construction workers, because of the lack of
- centralized personnel and medical records. Also, construction wor.‘:etschangejobs
frequently because worksites are temporary and change constantly as the work moves
ahead. Both skilled trades people and unskilled - workers may be e ployed on con-
struction wprksites, involved in the construction, renovation, repair, or demolition of
“residential or industrial buildings, bridges, roads, ships, or tunnels. Each occupation
or special trade may have unique health and safety risks specific to its tasks and work
practices. In addition, several trades people and unskilled workers may share a work

w- e e
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area, exposing each other as *‘bystanders” to toxic Substances. Thus construction _ -

worksites present special pmble:m in the study, identification, and control of health
bazards.’
'In the tradition of William Fan‘, founder of modern surveillance. [Langmuu-
1976), we have characterized the mortality risks of construction workers using death
- certificates coded for usual occupauon We undertook the. present analysis because
death certificates coded by occupation and industry for the last decade from many
- U.S. 'states recently became available. This permitted evaluation of rare causes of
death for recent years for skilled trades and construction laborers. We reviewed
previously published reports in the context of our study results. Our goals were to
provide estimates of the mortality ‘experience of construction workers, to form hy-
potheses for further research, and to 1dennfy ‘and prevent hazardous occupational
exposures. -

PREVIOUS REPORTS

Construction workers in building, highway, and special trades have been re-
ported previously to experience excess mortility from cancer and from circujatory,
‘respiratory, nervous, and digestive system disease and fatalities (Registrar 1978,
1986; Milham 1983; COMS, 1987). The Registrar General’s Decennial Supplement
on occupational mortality 197072 for England and Wales [Registrar, 1978] reported
statistically significant excess deaths due to cancer of the esophagus, rectum, larynx,
and lung for all construction workess. In 1986, significant excess risk was reported
for cancer of the esophagus, rectum, and lung and for falls [Registrar, 1986]. In the

United States; a proportionate mortality ratio (PMR) study of deaths occuring during -

the years 1950-1979 in Washington State [Milham, 1983] found that men working as
construction laborers had significant excess mortality due to respiratory tuberculosis;
cancer of larynx, lung, bladder, and connective tissue; disorders of character, be-
havior, and intelligence; other respiratory disease; accidental falls; cirrhosis_of.the
liver; and homicide. California construction industry workers who died from 1979
through 1981 were reported to have excess deaths due to cancer of lip,.oral cavity,
pharynx, lung, urinary organs, and other digestive organs, ischemic heart disease,
stroke, cirrhosis, chronic obstructive lung disease, falls, and suicide [COMS, 1987).
Swedish construction workers who participated in the Bygghalsan program of regular
voluntary medical exams were found to have significant excess cancer of the lung,

larynx, and gastrointestinal tract [Englund, 1981; Fletcher, 1990]. The fatality rate-
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for the U.S. construction industry has been reported from the National Traumatic
Occupational Fatality surveillance project to be 25.61 per 100,000 workers for 1980
1989 [NIOSH, 1993], ranking construction as the second most hazardous xndustry in
terms of traumatic fatalities.

In addition to the raised PMRs reported above for all construction industry .
workers, differentials in mortality risk have been reported for various skilled trades
within the construction industry. Table I compares PMRs observed for selected
skilled trades by two of the larger previous reports, England and Wales 19791983
{Registrar, 1986) and Washington State 1970-1979 [Miltham, 1983]. Only PMRs that
were significantly elevated in at least one of the two reports are shown. Most striking
were the similarly elevated PMRs across many trades for excess mortality due to all
- cancer, respiratory cancer, mental disorders, liver disease and cu’rhosns, respiratory

disease mortality, and traumatic fatalities. .

MATERIALS AND METHODS
Data Sources

We analyzed occupation and industry-coded U.S. death certificate data for the _
years 1984-1986. The data were pooled from 19 states in the United States, which
together with the National Institute for Occupauonal Safety and Health' (NIOSH),
National Center for Health Statistics, and National Cancer Institute have shared the
added costs of coding occupation and iridustry on their death certificates. The 19
states are Colorado, Georgia, Indiana, Kansas, Kentucky, ‘Maine, Missourj, Ne-
. braska, chada New Hampshire, New Mexico, Ohio, Oklahoma, Rhode Island,
South Carolina, Tennessee, Utah, Vermont, and Wisconsin. About 6% of the U.S.
employed population worked in the construction industry, and most of the 19 states
in our study were representative of the overall United States. Only one state differed
by more than 2%; this was New Mexico, where 9% were employed i in the construc-

-

- tion industry [U.S. Census, 1982).

identification of Construction industry Workers and the Trades

Death certificates for decedents age 20 and over who both resided and died in
_. one of the 19 states were the source of age, sex, race, usual occupation and industry,
and underlying cause-of-death. Occupation and industry entires on 876,731 death
certificates (560,370 white men, 69,564 black men, 214,647 white women, -and
32,150 black women) were provided by the states to NIOSH. Housewives, the
unemployed, . part-time workers, and unknown occupations were excluded from the
"analysis. Coding of usual occupation and industry stated on the death cextificate by
_next-of-kin-was done by clerks trained in procedures developed by the Bureau of the
Ceasus for NIOSH and NCHS [NCHS, 1987). Table II shows the occupation codes
used to select the skilled trades, the laborers, and tbecode for the construction mdustry
[U.S. Census, 1980].
The skilled construction trades included painters, plumbers, insulators, ’brick-

masons, carpenters, operating engineers, elevator installers, electricians, roofers, -
structural metal workers, concrete and terrazzo finishers, electrical power installers
and repairers, operatmg engineers, tilé setters, carpet installers, plasterers, boiler-
makers, and drywall installers. The unskilled trades mcluded construction -laberers
. (Table ).
The mortality expenence of construction workers was compared first wuh all

-
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TABLE 1. CompuisoudComdeMommyR:pomwaWandWalu, )
1979-1983, and Washington State, 1970-1979

England and Wales Washington State

Causes of death® . . No.deaths PMR®  No. deaths  PMR®
Carpenters (554, 561, 5697) @1y :
Malignant neoplasms (MN) (140-208) I 105* 1070 101
MN nose, middle car, sinuses (160) 7 136 .6 296
MN pieura (163) ) &7 361¢ 2 8s
MN prostate (185) 219 1211 139 108
o 250 115° 91 93
Mental disorders (290-319) . 59 137 4 241
Chronic obstructive pulmonary disease and
- allied conditions (490-496) 457 88 . 280 16
Discases of esophagus (530) 14 186° . NRS . -~
 Fatalities due to fells (880-888, 9293) 9% 1657 - T3 149*
Blectricians (555, 575, 5767 (421°)
Malignant ncoplasms (MN) (140-208) 2385 105° . 428 104
MNstomad:(lSl) L. . . 29 . s 17 . 99 -
MN plevra (163) : ki 406" 2 -
Acute myelond leukemla (2050) M 149° ) 4 154
Painters, paperhangus (556, 579, SE3°) (694% . . _
Malignant ncoplasms (MN) (140-208) 3706 106 405 106
MN trachea, bronchus, and lung (162) 1754 Ryl 150 118°
Mental disorders (290-319) . - 60 139° 9 13
Chronic obstructive yulmonary disease and . :
- allied conditions (490—496) 606 1sf 116 138°
Chronic liver disease and cirthosis oL
(ST, 57121-5128) s8 7 53 is2'
External causes of injury and polsomng : .
(800-999) 664 11* 140 91
Ratlway accidents (800-807) - 8 50° 1 -
" Unintentional poisonings (850-869, 9292) 46 198¢ NR =~
Unintentional poisonings by drugs, . medwamans :
and biologicals (850-858) . 35 NR -
Fatalities due to fails (880888, 9293) © %4 163" 19 117
Suicide and self inflicted injury (950-959) 28 . K7 93
Plasterers (5847) (505°) ; ;
Malignant nepplasma (MN) (140-208) 244 11sf S8 120
"MN trachea, broachus, and lung (162) . 364 138f 24 . I61°
Chronic obstructive pulmonary disease and . :
allied conditions (490-496) 185 158¢ 18 173°
Plumbers, pipefitters (557, 585, 587°) (510°) .
Malignant neoplasms (MN) (140-208) 2079 nz 383 18°
MN esophagus (150) - 28 127 16 pal s
MN traches, bronchus, and lung (162). . 908 121f 134 . .12
MN pleura (163) 32 - . 428 g R
" Chronic obstructive pulmonary disease and . .
 allied conditions (490-496) 298 111 93 132"

(continued)
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TABLE L (Continued) ' ' -

o _ England and Wales Washington State
Causes of death® . *  No.deaths PMR® No.deaths PMR® -
" Glaziess, roofers (589, $95%) (514%) 4
Malignant neopasms (MN} (140-208) 456 ne 66 102
. MN wachea, bronchus, and lung (162) p)| 139 . 35 157°
Chronic liver disease and cmhusu (571, ’
5721-5T28) (L : < 19 2¢*
External causes of injury and poisonings - ) .
_ (800-999) - 217 1ast 57 103
" Fatalities due to falls (880888, 9293) 5] 611° 4 127
Laborers, construction (869°) (9829 .
Pulmonary uberculosis (011) 2 152 2 127
MN trachea, broochus, and lung (162) > 958 12 . 151 116
MN penis and other male génital organs (187) . "8 .25 - NR - -
Ments! disorders (290-319) . 46 " 165 - 16 164°
. Cercbrovascular disease (430—438) 604 1s* " NR C-
Pocumonis and Influenza (480-487) 46 - 133 41 ]
Chronic obstructive pulmonary discase and: _
allied conditions (490-496)- : 346 125 102 128°
“Peptic atcer (531-534) - % - 43 - 6 <123
Chronic Liver discase and cirrbosis (571 T
. SN21-5728) - . ;48 92 121, 148°
'Bnunalmofmjmyandpoisomng - T - e
(800-999) 487 105 - 309 . - 118
Motor vehicle ranlim(slo—szs 9290) ‘n2 - 116 122¢
Faualitics due to falls (880888, 9293) 66 173 .32
Injury undetermined whether accidentally or L : i .
' purposely (980-989) - - 68 1s1! NR -
'ImemmlamlClmxﬁmmofD&ma 9th rev. Geneva: WHO, 1978. .

*Propartionate mortality ratio.

: ‘chpmouc&uwannedSMdenglandandWﬂeshwdmmpmmmmmmcUS
Bureau of Census, 1980 Cenisus of Population, Alphabetical Index of .Industrics and Occupation, Final
‘ed., US Dept of Commerce, Bureau of the Census, 1981, publication PHC-80-R3.
"OecupumncoduwaashngmnSmebasedonaMnﬁedvmoﬁhnpubluhedbyUSBumuof
the Census, CIamﬁedhdexofchpammand!ndnstm 1960 Census of Population, Washington,

workers. The analysis was repeated using a blue collar comparison population con-
sisting of all workers whose occupations-were classified in the categories of precision
crafts workers, operator, or laborer. The blue collar analysis was run to control for
the known association of many of the outcomes with risk factors such as smokmg

and/or lifestyle of blue collar workers.

Proporﬂonate Monality Raﬂo Analysts

‘Proportionate mortality ratio analysis based on the underlymg cause of death
" was used to evaluate the mortality patterns of construction workers. The underlying
causes of death were coded by state nosologists according to the International Clas-
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L .
TABLE IL. Index to Tables and Codes Used to Select Coastruction Qecupations for Analysis -

Occupation census code " Table number - - Occupation title -
060 (industry code) -~ * II  °  Constructioh jndustry :
553, 563-4. - v - . Brickmasons, stonemasons, appmm:es
554, 561-69 - W * - Carpenters, apprentices

556, 519 v Painters, construction and maintenance
557, 585, 587 v Plumbers, pipefitters, steamfitters, apprentices
593 v Insulation workers

844 v Opcrating engineers

s43 v - Elevator installer and repairers

595, V. Roofers - ’

597 v Structural metal wotkers

588 v Concrete and terrazzo finishers

555, 515-6 v Electricians, i .-
5T . v Electrical power instaflers and repairers
869 v Construction laborers

565 v Tile setters, hard and soft

566 . A/ Carpet installers

13 v Drywall installers -

596 v - . Sheetmetal duct installers

643 v Boilermakers

484 v Plasterers

sification of Disease, ninth revision [WHO, 1978). PMRs were calculated using a

) memdevelopedatNIOSH[Dubmw 1986] that was designed to cal-

culate PMRs for occupations or industries for population-based data. This program
calculaﬁespmpomouazemtamymuos(RMRs)bycompanngmepmpomonof
deaths from a specific cause within a specified occupation or industry group with the
proportion of. deaths due to that cause among all decedents. PMRs were

after stratification for age (ages 20-64, ages 65+ ), race (black, white), and gendu

" . PMRs were computed for all ages and for white males who died before age 65, since

usnaloccupauonwolﬂdbexcportednme accurately before retirement. A PMR above
100 is considered elevated over the average for all occupations. Exact 95% confi-

" dence intervals for the true mean observed deaths were calculated by assuming that

the observed deaths were distributed as a Poisson random variable. The eadpoints of -
lheseconﬁdenceinmalswmdiﬁdedbydzeexpecteddeathsmyidd95%conﬁ-
dence ‘intervals (shown in the tables) on the rue PMR [Bailar, 1964). Statistical

significance (p<.05 for a two-sided™ test) and 95% two-sided confidence intervals

were determined, but should be evaluated in the context of hypothesis generation
because multiple comparisons were made [Rothman, 1986].
PMRsamnsuaﬂyeomputedwhendataforthepopulauonatnskmnotavail-
able and rates of death or SMRs cannot be calculated. The population at risk for this
study includes all persons who ever worked in the construction industry in these states

) andwereatnskofdymg]anumyl l984thmughDecember3l 1986. Because data

were not available for the population of construction workers at risk,” we ’ evaluated
proportionate mortality based on cumulative deaths over a 3-year period. Thus our
PMRs indicate wheﬂlerthepmpomonofdeathsdmto aspecxﬁcmseappearstobe

high or low for a particular occupation.
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'HESULTS : :

. The pmpomonme mortality for the years- 1984 thmngh 1986 of oonstmcuon .
industry warkers andskxlledu-aduxssummmzedm'l‘ablesm—w Because the
_ . purpose of this analysis was to idennfymueawdmmmhty, only statistically signif-
icant elevated PMRs, PMRs for ischemic heart disease, and the all-cancer PMRs are
‘shown in most tables. However, for 4 few specific causes of interest, elevated PMRs
. were listed. PMRs for all causes of death could not be listed due to space limitations.*
Because our data did not indicate the circumstances of the traumatic fatality, we .
exdndedmmfamhtyPMRsﬁomcnrmpm,exneptfwfalls electrocutions; unin-
tentional poisonings, hiomicide, suicide, and -fatalities clasmﬁed as usually work-

'_ related {WHO, 1978].

. PMRs for Construction Industry—All Ages

. mcvmrmsmshommrablemfmslcézm:nen(wm 9,379 black
mea (BM), 1,225 white women (WW), and 68 black women (BW), all of whom had

.. been usually employed in the construction industry.

. Construction- workers experienced mortality deficits forwchem:cheandlsease
. andmfecuveandpamsmcdmse Exeepnonswueblwkmaleconsuucuonwmkus
who had a significant excess. of pulmonary tuberculosis (Table IIT) and black women
wliose deficit of heart disease was not statistically significant. Statistically significant
m&owmedmahoadpammaofamforaﬂmg&dumnps They -

waxceancaofﬂxewophagus(WM,BM) cancer of the larynx (WM), cancer of the
lung (WM, WW, BW), cancer of connective tissue (WW), cancer of the bladder .

-(WW), nonmalignant respiratory disease (WM, WW), chroni¢ liver disease and * -
cirthosis (WM), accidental poisonings (WM), falls (WM, BM), usually work-related -
_ fatalities (WM), homicide (WM, Bm,mdagoupedcategoqofdmhohmaed
- [Anon, 19922) disorders (WM, BM). . o
" PMRs for Construction Industry—-wmoualec Under Ago 65 _
WeevaluadeMRsforwhneconstmcuonmdumywo:kuswhodmdbefm .
age 65 (Table ). These men experienced a deficit of ischemic heat disease deaths, - .
smﬂarmmatobsavedformmofdlagw&oeptforanewmg!nﬁmtmfor~
cancer of the nasopharynx (PMR =158, p<.0S, 95% CI(100—237), 23 deaths ob- .
- served), most site~specific cancer PMRs remained bout the same magnitude. How-
ever, the PMRs for respiratory disease increased substantially, particularly for asbes-
tosis,_ silicosis, and the overall category of all preumoconioses. White male
oommonwmtaswhodiedbdmageﬁexpmmdammmwold
increased risk for death due to asbestosis (PMR =393, p<.01, 95% CI(196-703), 11
. - deaths observed) and for silicosis (PMR =327, p<.0], 95%0(149—620),9(!&&3‘
. - observed). AllPMRsfortmnmancfatahnammsedshghﬂy

* PMRs by Skilled and Unskilled Trades—White Males

Table IV lists slgmﬁmtly clevated PMRs that occurred among skilled and
inskilled trades. For brickmasons elevated risks occurred for cancer of the stomach, -
" larynx, andlnng,aswellasformenta.ldisordas nonmalignant respiratary disease, -
skmdxseasc bomicide, anda!cobolassoc:ateddxsease.Ca:penterswcmobsexvedto

‘Dam'availablconteqmtomemhots,
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TABLE III. Proportionate Mortality, Constucﬂon Industry, 19 U.S. States, 1984-1986°

Cause of death® PMR® Obe* 95% CT°
All deaths 100 61682 .
Cancer of esophagus (150) 418 365 (103-127)
Cancer of larynx (161) 12 -~ 201 (108-144)
Cancer of lung (162) 114 5944 (111-116)
Cencer of phnn or pu:mann’ (1588, 1599, 163) 141 kX] (97-198)
Cancer of penis (187) : 150 23 . (95-226)
Mental diwn!en (290-319) 121 639 (112-131)

* Yschemic heart disease (410—414) oo 15937 (93-95)
Noatalignant respiratory disease (490-519) ny 4436 (116-122)

. Asbestosis (S01) - .295¢ - 24 (189-439)
- mvmchverdisuseandcmhms(ﬂl sn, - .. : A
5728) , 12 1078 . . (106-118)
-Udmﬁondpmsonhgs’w 929) - 1200 252, (106-136)
Falls (880888, 9293) = - 13 507 (126-150)
Fetzlitics usually work-related (846. 916-921, - -

© 9B ) B - 3 362 (112-138)

. Homicide (960-969) - . 142f . 720 (132~153)
"3875, 4225, 5353, 7903, 5710-5113 ssoo : L
B&0I) . 133 861 " (124~142)

" WHITE MEN WHO DIED UNDER AGE 6§

. All cancer (140-208) 9% 5357 (96-100),
Cancer of nasapharynx (147). 158 ) (100-237)
Cancer of larynx (161) 136¢ 94 (110-166)
Cuncer of lung (162) : 1o 2401 (106-114)
Cancer ofpleufa. pemonemn’ (1588, 1599, l63) 131 . 12 (68-229)
Cancer of penis and other male genital organs o

(187) : 129 7 (52-266)
Mentil disorders (290-319) 131f 308 (116-~146)
Iicheitic heart disease (410—414) 9 4757 (88-93)
Nonmalignant respiratory disease (490-519) - 1 889 (109-129)
Chironic obstructive lung disese (490-496) 122 733 (113-131)
Pocumoconioses (500-505) 1824 2 - (114-275)

" Asbestosis (501) 393f 11 (196-703)
Silicosis (562) 3 ‘9 (149-620)
Digestive diseases (520-579) ; 116f 109t (110-122)
Clronic llver disease and cimrbosis (571, sm - . .

s18) 18 738 (110-127)
Unintunioaal poisonings (850—869 9292) 120 76 . (105-136)
Falls (88088, 9293) mt 254 - (156-200) .
Fatalities usually wosk-related (846, 916-921 ’

923--927) 130 325 (116-145)
Homiiclde (360-969) 144 690 (134-156)
Alcohol associated diseases® (291, 303, 3050, ‘ Lo

3575, 4255, 5353, 7903, 5710-13, 8600, 8601) 135 . 660 (125-145)
BLACK MEN : : ) - ‘

. All deaths . 100 - 9379 T
Pulmonary tuberculosis (002) 1608 32 " (109-229)
Cancer of esophagus (150) 131¢ 158 (112-153)
Cascer of lung (162) 108 782 - (98~112)

(continued)
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TABLE IIL. (Contisued) ‘ '

Canscofdeath® . . - . PMR® Obs* 95% CI*
BLACK MEN (continued) e L - :
Cagcer of penis (187) ) o 130 5 (42-309)
Secondary, ill-defined cancer (195-199) T {4 194 - (103-137)
Ischemic beart disease (410-414) : 90f - 1476 (86-94)
Meaoa! disorders (290-319) 1y 191 (103-137)
"Falls (380~888, 9293) 174f - 8§ (139-215)

Homicide (960-969) 11s* 532 (105-125)
. Aloohol-associated discases’ (291, 303, 3050, .. : ST C
3575, 4225, 5353, 7903, 57105713, 8600, . . .

8601) ) ng' . 265 " (105-134)

WHITE WOMEN . - . . .

All deaths S | 1232

Cancer oreopmgmuso) - ) 165 . 4 45-423)

Cancer of lung (162) 126 1% (100-157)

Cancer of connective tissoe (171) .. ) 314 .10 (180-638) -
. Cancer of biadder (188) T . . . 48 9 13-4

Seconddsy, ill-defined (195-199) ) 128 29 (86-184)

" Ischemic heart disease (410—414) - 84 233 (74-96)

* ‘Nonualignant respiratory M (490-519) 163t . 67 (126-207)
Suicide (950-959) . : 1 - 24 (79-185)
nucxwowm_. - A . - o
All deaths” U 68 Lo
All cancer (uo-m : o ) " 130 20 (79-200)
Caneu‘oﬂm (162) L oo m 6 . (100-593)
Ischemic heart disease (410-414) - . . 7. - 8 30-137)
Nonmalignant respiratory dm (490—519) 183 3 (38-536)
Homicide (960-969) 144 3 (30—-421)

'Ammhudmonpamwmmmtwl%lmwwdﬂmmmww
U.S. states for evaluation and follow-up. OwuymmmlcodingwasmppumdbyNIOSH National Cancer
Institute, and National Center for Health Statistics.

%Code of the Interaational Classification of Discases, 9th rev., 1978, in parcntheses.
Wmm@wnno(mmpwndmm %X 100).

Eud”%mﬁdmlmanhfmﬂwmmmobwvdde&ﬂmmahﬂnedhymm&
observed deaths were distributed as a Poisson random variable. The eadpoints of these confidence
mmmmmwwm:wmmwm%%mmm(nwmhmmmon
tbeml’MR[BailaxJC,lml
" <00l .
*May include mesotheliomas.
May include lead poisoning. .
ﬁmofMﬁmWW&eNmo@Cmmt«Heﬂ&SmwMWmmﬁty
include alcoholic psychoses, slcohol dependence syndroroe, sondependent abuse of alcohol, alccholie
polyneuropathy, alcoholic cardiomyopathy, alcoholic gastritis, chronic liver discase, and cimrhosis spec-
ificd as alcoholic, excessive blood level of aicohol and sccidental polsoning by alcohol, not elsewhere
classified. These causes exclude accideats, hom;cida.mdodnwxsuindimdlyulmdfbahotolm_ -
{Anon, 1992a). .
$p<0.0s,
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TABLE IV Caurse-Specific h-oporﬂonm Momlity by Cmucﬁon Oecnpaﬂon, 19 u.s. Shla

1984-1986, White Men"
Cause.of death® PMR® . Obs* 95% cr
All deaths 100 2,351
All cancer . . 108 594 (100-118)
Cancer of stomach (m) . 208f 2 (142-293)
Cancer of larynx (161) .23 13 (113-365)
Cancer of lung (162) 120° . 240 (106-137)

.+ Cancer of bone (170) - 249 3 (51-121)

. Melanoma (skin) (172) 130 1 (65-233)
Cancer of bladder (188) 132 19 " (80-207) -
Menta) disarders (290-319) 187° 38 " (133-257)

_ Ischemic beart disease (410-4i4) N 89 - 590, (83-97)
Noamalignant respiratory discase (490-519) 133 191 (115-154)
Poeumoconioses (500-505) . 264 6 (97-579)
Skin disease (680~709) s 7. (110-563)°
Musculoskeletal disease - 165 7 -(66-339)

_Homicide (960-969) 175° 28 -7 (116-252)
Alcohol-associated discases® (219, 303, 3050, 3575, , -

4255, 5353, 7903, 5710-13, 8600, 8601) . 181 - 44 . (132-244)
Carpenters . )
‘All deaths . 100 L
All cancer 102 3,731 (100-105)
Cancer of lung (162) 16 1,489 (111-121)
" Cancer of pleura and peritoneum’ (1588, 1589, 163) 163 M (89-274)

" Ischemic lmndm (410-419) 94f 4,302 . (92-97)

Nonmalignant respiratory discase (490-519) 124 1,278 (118-130)
. Falls (800888, 9293) 13¥ 135 (112-158)

- Homicide (960—969) ] 145 151 (123-170). .
Alcohol-associsted discases® (219, 303, 3050, 3575, : .

. 4255, 5353, 7903, S710-13, 8600, 8601) 126 176 - (110-176)
Coustruction and meintenance painters e

All deaths : 100 5,902

Viral bepatitis B 1398 - 64 (107-178)

_ All cancer (140-208) 103 1413 (98-107)
Cancer of laryax (161) . 1655 25 (107-144)
Cancer of lung (162) - 124° 615 . (114-139)
Cancer of bladder (188) 137 50 (101-180)
Mental disorders (290-319) © 182°. | (146-223)
Ischemic heart discase (410—414) 88’ 1,450 (84-92)
Nonmalignant respiratory disease (490-519) 127 - 468 (116-139)
Sificosis (502) 4498 4 - (123-1151)

- Diseases of stomach, duodenum (531—537) . 151 33 (104-213)
Curcaic liver disease and cinthosis (571, 5721, 5728) 1238 109 (101-)48)
Falls (880-888, 9293) 1498 52 (111-17%)
Unintentional poiscnings’ (850869, 9292) 1538 26 (100-225)
Homiclde (960-969) 144° ‘58 (110-187)
.Alcobol-associated w (291, 303, 3050, 3575, '

4255, 5353, 7903, 5710-13, 8600, 8601) 175¢ 102 (143-212)

(continued)
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Cause of death® PMR® Obs? - 95% CT°
All deaths 100 - 5,214 S
Al cancer (140-208) 106 - 1324 - (101-111)
Nazsal cancer (1600, 1601, 1603-9) 8 . 2 (35-1037)
Cancer of lung (162) - 1108 508 (101-120) -
Cancer of pleura’ (163) 327 5 . (106-763)
Ischemic beart disease (410—414) 98 1,462 (94-102)
Nonmalignant respiratosy disease (490-519) 1138 378 (102-125)
Asbestosis (501) ¢ _ 1097 . 8 '(474-2162)
Unintentional poiscuings’ (850869, 9292) 140 17 (82-229)
All deaths . _ - - 100 267 )
* Al cancer (140-208) . - 150 101 (122-182)
Caccer. of jung (162). . 193¢ si (s7~229) - - -
. Cancer of peritoncum' (158) -7 13486° .4 (19892 -
< - Cancer of pleura* (163) - - 2467 2 (298-8913)
Ischemic heart disease (410-414) . e 48 . (50-89)

", : Nonmafignant tespuatoty dlsnse (490—519) 152¢ 2 - (102-202)
Asbestaisis (501) 23197 9 .. - Q.
Operating uﬁnm )

All deaths - - "100. 3L -
All cancer (140-208) . 104 98} 97-110)
Nasal cancer (1600, 1601, 1603-1609) m .3 (56-792)
Cancer of lung (162) 1208 434 (109-131)
Ischemic heart disease (410-414) 97 1022 (92-102)
Nonmalignam respiratory discase (490-55!9) 12 255 . (99-127)
Fatalities usually work-related (846, 9l6~921 - T -
923-927) ‘ 257 . 41 - (184-348)
Elevator installers and rqnirus .
"All deaths 100 63
Allqamet(MO-ZOS) 122 19 (73-190) -
-Cancer of lung (162) 203% 12 (105-355)
Ischemic heart disease (410—-414) 40° 7 (15-81)
Poéumonia and influenza (480-487) . 248 4. (68-635)
Non-malignani respiratary disease (490-519) 189 . 7 (16-390)
Roofers
All deaths 100 967
Memal disorders (290-319) 195¢ 18 (116-308)
ischemic heart diszase.(410-414) 74 165 (63-86)
Noamalignant respiratory disease (490~519) 149 - 67 (115~189)

. Asbestosis (501) 18738 2 (227-6766)
Chronic liver disease and cirrhosis (571, , 5721-5728) 168’ 30 . (114-240)
Falls (880-88, 9293) 287" 19 © {173-499)
Homicide (960-969) ' 190 36 (133-263)
Alcohio} sssociated discases® (291, 303, 3050, 3575, ’

4255, 5353, 7903, 5710-13, 8600, 8601) 272 37 - (191-374)

~ (continued)
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TABLE IV (Continued)

(continued)

Cause of death® Obs' U oswmcp -
All deaths e 100 1064 :

. All cancer (140--208) 9% - 25 (85-109)
Cancer of hung (162} 129 12 (107-154) .
Ischemic beart disease (410-414) -9 281 - (86-109)

" FPalls (38088, 9293) - 344 .2 (213-~526)
- Fatalities usually work-related (546 916-921, : .
923-927) : 310° 17 (1814
Homicide (960-969) 167 16 (lo;t-zg)’

. All desths 100 - 516 . "
Caneuofstomadu(lSl) _ 179 © 6 (66-389).
Cancer of bone, cartilage. (170) . 959 3 (198-2801)
Kidney cancer (189) - 303* 9 (139-=57¢)
Ischemic beart disease (410-414) 94 130 (79-111)

All deaths : 100 - 6345 - ‘

g‘w aneu'of (140-2603) ) lo¢ 1570 (100-109)
hung (162) S 114 626 - (105-123)

Cancer of peritoncum’ (158) - 225 8 (97-41?3))

_ Cancer of pleura (m(helxoma) (163) 331 -6 . (122-719)

. Cancer of penis (187) - 250 - 4 (68-641)
Cancer of scrotem (1877,.1879) 10568 2 (128-3813)
Aplastic anemia (284) 25 8 "(101-463)
Ischemic heart disease (410-~414) 94f 1678 (90-98)
Noamalignant respiratory dlmse (490-519) s 436 T (101-119)
Asbestosis (501) : i 349 .3 - (72-1019)
‘Disease of pancreas (577) 178 15 (100-293)
Fatalities usually work-related (846, 9!6—-9&1 .

923-927) _ st ‘85 (162-280)
Electrocutions (925) 633" 33 " (450-917)
 Blectrical poirer Installers and repairers
All deaths ' © 100 788 -
Al cancer (140-208) 108 200 (94-124)
Cancer of rectum (154) = 195 6 (T2-425)

. Cancer of gall biadder (156) 343 4 (93-878)
Cancer of brain, nervous system (191-192) m . 8 (74-339)
Multiple scletosis and disease of central nervous . :

system (340-341) " - 539¢ 3 (111-1575) . .
Ischemic heart disease (410-414) . 9 214 (84-110)
Noamalignant respiratory disease (490-519) 120 59 (92-119%)
Fatalitics usually work-related (546 916-921, o

923-927) 626" 19 (377-978)
Electrocutions (994) 2z 16 (1555-4417)
0 I “ h‘ c . . L
All deaths . 100 " 9639 L
Pulmonary tuberculosis 213 10 (102-392)

All cancers (140-208) 95t 2072 (92-99)
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(320-389)

(119-364) - - =

(continued) -

e

~ TABLE IV, (Continued) - e e
Cause of death® . PMR®: " Obs? I 95%-CI- :
‘mndionhbom(cmmwdl . . LT
Cancer of lip, aral cavity, pharynx (140-149) . 130- . 6 - . (99-167) -
Cances of tong (162) uxr. 8. . (g06-n2).
Meiital disorders (200-319). . 1280, M8 (105-159)

. Ischéxiic Beart disease (410—414). . 91 - 22507 . (88-94)
Chicaic julmoniry heart diseise (416) 164 . i2- (85-286) .
Nonmafignant tespiratory discase (490—519) 128 68’ (118-137}:. .

" Puciménis, influenza (460487 14 - 206 (jo1-i28)"
Asbestosis (501) _ A~ T 3 - (52-731) . .

 Silicosis (502) is3 - 2 (18-552) .
Chrouic Ever discase and unhas:s (571 572!-5728) 1337 . 21 (116-153)
Suddes, death (canse unknowin) 098-799) 1248 . 139 (104-147) -

" Falls (880-888; 9293) . ' 138! -84 ao-1my; -
Homicide (960~969) - At e e (152-200) ¢ .’
" Alchol associited Wml 308 3050, 3575, sl i
4353, 5333 7903, 5710—-13 m 8601) 163' ' 182 (140-188y
e ..
All deaths . 100 - 184
All cancer (l¢0-208) ’ (s - 54 (86-150)
Cancer of lip, oral, plntynx (140—149) 186 ) 2 2-612)
Cancer of lung (162) 169" 31 (115-240)
Cancer of brain and neivons systém. (191—192) - 221 3 (46—646)
Ischemic heart disease (410-414) 77 39 (55-106) -~
Nmahmu mqnmory disease (490—519) 133 14 (13-224)
Al deaths 100 )t
All cancer (140-208) 87 60 (66-112)
Chncer of lip, oral, pharynx (140-149) 9 .3 (39-558)
-Cancer of Jung (162) 132 ) 33 (91-185)
Ischemic heart disease (410-414) 88 - . 64 (69-113)
. Nonmalignant respiratory discase-(490—519) 1615 23 (102-242)
Homicide (960-969) 2 14
Drywail lnstallers e
Al deaths ' 100 3ss
All cancer (140-208) R | Yyl (83-131)
Cancer of lip, oral, pharynx (140-149) 7] - 4 (63-595) -
Canoer of lung (162) 121 31 (82—'171) :
Mental disorters (290-319) ) 568 10 (123-471) -
" Ischemic beirt discase (410-414) 1) 66 c8-111) - -
Alcohol associated diseases® (291, 303, 3050, 3575 . -
4355, 5353, 7903, 57]0—13, 8600, 8601) 226¢ 15 . (126—372_)_
Sheetmetal duct installers
All deaths 100 ° 196 o
Al cancey (140--208) 109 S0 (81-143)
Cancer of larynx (161) 388 2 (47-1400)
Secondary and ill-defined cancer (195-199) 188 6 (69—409)
Disezses of the nervous system and sense organs -
. © 138 4 8-353)
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TABLE IV, (Continued) . - = SRR R
Cmq_eof@h‘ . , L _PMR® o' Tos%CP. - RSN
‘m { d) . . .‘ ; .- - Tt . : . ..-.' ..~‘:‘_~
‘mmm«m—cm : 110 - 6b (84-141) .
‘Other ischeniic heart disedse (411~414) . 139. - 3k - (S4-197) -.
Discases of arteries and capillarics. (440-448) .88 8. - (8i-370).
Alcolip] associated diseases™ (291, 303, 3050, 3575, . .
. 4285, 5353 7903, 5710-13, 8600, 8601) . 299 . 6 - (llopsso)
Bowm - . . c
AB-deaths : - 100 o
All cancer (140-208) : 106 (91-123)
. Cancer of larynx (161) _ "M (36-513)
Acute mycloid leakemia (2050) . ‘ 259 (71-663) :
Parkinson’s disease (332) - ’ . 174 _ @8-44n) - .
Oxhufnunsofhnndimsc (420-429) T 119 L O " (93-149)
Asbestosis (S01)- © T3 3 (668-946D)
All deaths - ' o - 100 T 320
All cancer (140-208) 13 . 74 (80-129)
Cancer of lip, ‘oral cavity, pharynx (140-9) 206 - 3 43-6m)
Cancer of larynx (161) 646* 5 (210-1507).
Cancer of lung (162) : .o 2 (87-1280)
Cancer of brain and nervous sym (l9l—l92) 181 - 3 (37-528)
Ischemic beart disease (410-414) - 87 - 79 ", (65-109)
Chironic liver disease and cimhosis (571, 5721-8) T189. . 8 (81-377)

*Anslyses based on occupation-coded death cestificate data for 19841986 provided 1 NIOSH by 49
U.S. states for evalustion and follow-up. Occupational coding was supported by NIOSH, National Cancer
Institate, and National Center for Health Statistics.

®Code of the Intcrnational Classification of Discases, 9th sev., 1978, in parestbeses following.
mmmmmynuo(wsewedmpectedpswmmﬂuyx lOﬂ)

‘Exw%%mfdmmvabfonhewemnmmmwuﬂaubymmngmnh
obscrved deaths were distributed as 'a Poisson random varisble. The endpoints of these - canfidence -
Mmdmdedbyﬂwupaaedduﬂnloydd%cmﬁdmmﬂwk(munhetable)on
thctmePMR(BmlarIC.l%d) - .

P < 0.01. .

3p < 0.05.
“CamofdwhmibuwdbyﬂnNmmICmmedmsmkﬂathdmdmﬁq
include alcobofic psychoses; alcobol dependence syndrome, noadependent abuse of alcobol, alcoholic
Mymup&y,doﬁdwm&my@y,dmb&mmmudmmmm
ified as aleobolic, excessive bload level of alcohol and sccidental poisoting by alcohel, not elsewhbeie
classified. These causes exclude accidents, bomicides, andmhu-mmdnealymhwdmalcohlm
[Anon, 1992a).

‘May. include mesothelioas. ‘ T L
‘Mayinchdeleadpoisorﬁng .

have signifi cantly elevated PMRs for lung cancer, nonmalignant mpuatory discase,
falls, homicide, and alcohol-associated disease. Construction and maintenance paint-
ers experienced statistically significant elevated PMRs for viral hepatitis B, cancers
of the larynx, lung, and bladder, mental disorders, nonmalignant respiratory disease,
silicosis, diseases of the stomach and duodenum. chronic liver disease and cirrhosis,
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falls, unintentional poisonings, . hommde and alcohol-associated disease. Plumbax

were observed to have mﬂmﬁﬂydgmﬁmdevamdPMRsforall cancer; cancer of
the lung and piéura (mésothelioiiis), norimalignant respiratory disease; and asbestosis.

Insulators had statistically s:gmﬁant clevated PMRs for all mncer, cancer of the ltmg,. ,.
etm, and pleura. (miesothelioina), nonmalxgnant respitatory diséase, and’ s -

periton
bestosis. Table IV also shows that significantly elevated PMRs wemoliswvedamong-

operating engineers for lung cancer and injuries usually. Work-felated. Only 63 W Do
deaﬂzswmnpwtedforel&vaMmsune:sandrepamsdnmgthesmdyym Small - .
‘pumbers for cause-specific’ deathsmsultedmelevatedl’m.sfdrlungmcer _preo-

monia and influenza, ‘atd nonmahgnan!mpmtory dxsease On!y the PMR forlung
cancer was statistically significant.

Roofers are reported in Table IV to have sxgmﬁcanﬂy elevated PMRs for menml
disorders, nonmalignant respiratory disease, .asbestosis, -chronic liver disease apd
cirrhosis; falls, homicide, and alcohol-associated diseases. Structural metal workers

" had elevated PMRs for lung cancer, falls, injuries usually work-xelaxed and bhomi-’
. cides. Significantly efevated PMRs were obsavednmong ‘conicréte and mm_;zo ﬁnw

ishers for bone and kidney cancer, although many PMRs were elevated. S
- Table IV shows significantly elevated FMRs among electricians-for all cancer,
cancer of the lung, pleura (mwoﬂ:ehoma), and scrotum, aplastic aneriia, nonmalig-

. pant respiratory disease, injuries usually work-relatéd, and.electrocutions.’ PMRs

were elévated for different csuses among thie much-smaller group.of eledncal power-
installers and repairess, but only the PMRs for multiple sclerosis; injuries usually -
wwork-related, and electrocutions were statistically significant. PMRs among constrac-
tion-Jaborers Were significantly clévated for pulmonary - tuberculosis, lung cancer, -’
mental - disorders, nonmalignant respiratory disease, pneumomn and influenza,
chronic - liver disease .and cirrhosis, sudden death, falls “homicides, and alcohol-
associated diseasc.

" Statistically significant elevated PMRs for cancer of the lung wére observed
among tile setters; nonmalignat . respiratory .disease- and homicide among carpet
installers; mental disorders and alcobiol-associated disecases among dxywnll installers;
and elevated but not significant PMRs for cancer of the larynx, nervous system
disease, and cardiovascular discase among sheetmetal duct installers, except for
alcohol-associated disorders, which were significantly elevated. Table IV shows sig-
nificantly elevated asbestosis mortality for boilermakers. A significantly elevated '
PMR was found for cancer of the Jarynx for plasterers.

Blue c«:llar Analysis .
- The results of the analysis using the blie collar comparison group were very

~smnlartod:osexeponed above. Overall, many PMRs had decreased slightly from

those obtained using all workers as a referent group (Table IV), but remained statis-
tically significant. However, six construction trades had PMRs that. decreased and
became statistically non-significant. They were: cancer of the larynx (PMR = 143)
and silicosis (PMR =293) among-construction and mainteriance painters; lung cancer
(PMR = 109) among brickmasops; lung cancer (PMR = 103) and nonmalignant res-
piratory disease (PMR =98) among electricians; lung.cancer (PMR = 100) and non-
malignant respiratory discase (PMR = 98) among plumbets; nonmalignant res)

disease (PMR = 145) among carpet installers; and lung cancer (PMR = 117) and ho-
micide (PMR = [53) among structura] metal workers.
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Additionally,  six construction tradas had PMRs that increased and bemme

. statistically. significant when the blue collar group- was used for comparison. Thcy .
were cancer of the kidney (PMR = 323, p< OS)mongmsnlauon workers; dxseases' S
of the arteries (PMR =206, p<.05) among plastaets stroke (PMR = 130, p< 05),;-’ LA

caneexofthethymns(PMR—lS% p<05),anddxseasesoftheartenes(PMR 161,
p<.05) among electrical power installérs and: repairess; dxswswofdxepancums

- (PMR=183, p<.05) among pamm and ummenbonal poxsomng (PMR:IB
. p<.05) among drywall install

DISCUSSION | : .
" Previous studies of male Swedish and Bm:sh construction mdustry workers; as

“well- as those in the states: ofCahformaandWashmgton,haveteponedsimﬂar )
-patterns of excéss moitality from cancer and froms tespiratory, nervous, and digestive
system disease, as has our study. These patterns were observed among white men in '

thxssmdyandfo:theod!enace-sexgmupstoalaserdegme .
" The most striking excesses we observed were formphatmydlmsemlatedto

- asbestos and otheér hazards, the most well docnrnented constiuction . worksite hazard:.

In our study, the highest PMRs for white male construction workers under- 65 are for

asbestosis (PMR =393) and silicosis (PMR =327), both increased more than three- -

fold (Table ITD). Thmepnonepor(s [Englund, 1982; Engholm, 1987; Fletcher, 1990}

nmdmatﬂwexmslungcancerthatwasobsavedamongSwedmhconsumon_

workers was attributable to occupational exposure to asbestos. This excess. persisted

- ‘even after adjustment for smoking. Although we could not adjust for smokmg or

akcohol, ﬂlepxwanreponobservedestslungcancuandmesothehoma
among. black and white female construction workers, and white males nnderage65
at death, andformenemployed in many of the skilled trades and for laborers (Tables

" I-IV)..This may suggest that more emphasis should be. placed on the control of
silica-and asbestos-related diseases. Feasible arid safe substitutes for silica in abrasive .

blasting should be identified.
Significant excess mortality was noted for mestal disorders for white and black

wmen usuilly employed as construction workers, for white construction workers under
age 65, and for painters, brickmasoris, roofers, construction laborers, and drywall
installers. Neurologic impairment and neurobehavioral deficits havé been reported for
workers exposed to persistently-elevated levels of - organic solvents or to lead in-the

'work- environmeant, particularly construction painters [Baker, 1986, 1988; Fidler,

1987} These agents may enhance or cause cancer, other chronic disease, and/or
mental ‘disorders.”

During health hazard evaluauons conducted between 198!—1983 by the Na-

tional Institute for Occupational Safety and Health (NIOSH), elevated ambient as-
bestos levels were reported for several construction occupation sites involving skilled

‘trades workers. Thse included electrical work, drywalling, insulation, carpentry, and:

roofing. However, asbestosis PMRs are probably underestimated (using underlying
causes of death) on death cextificates due to a change in the nosology decision table
for occupational lung diseases that was lmplemcnted by the National Center for
Health Statistics in 1982 [U.S. Health, 1991). The change, i.c., deletion of the
specificity clause has resulted in some occupational lung disease deaths-being coded
to the more general calegory of obstructive pulmonary disease. Construction site

i

R4,

b
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workers may be unaware of exposures (0 asbestos lead, and noise, and materials

- specific to particular-trades (Enghund, 1981; Schneider, 1993).

New findings of cancer and other health outcomes were observed. for- specxﬁc,
construction trades as follows: brickmasons—bone cancer and. melanoma (skin);

. shestmetal woxkexs——wdlovamﬂar disease; plnmbas—nasal cancer; construction

labomrs—pnhnonnry tuberculosis; electricians-—scrotal cascer and aplastic. anemia;

- electrical power installers and repairers—yeétal cancer and multiple sclerosis; con-

crete and temrazzo woxkcts-—-bone and kidney’caiter;: boilermakers—acute ‘myeloid .

leukemia; and .white women copstruction wod:as—-eancer of the connective tissue.

Altkough these are new ﬁndmgs for construction workers, most of these caisés have
been previously linked by eptdemtologxc or toxicologic study to specific occupational
exposures. The following brief summary suggests liypotheses for further investigation

n construction workers. Pxevennon ofwlcersbonld become a’ focus forﬁmme-

research slntcgiu

o Boneeanw.swnforbmhnasonsandconmmandtenmowmkexs hasbeen

" Tinked with rad:anonexposme {IARC, 1971]. Additionally, osteogenic sarcoma has ™ .
. been produced in rabbits: by. intravenous administration of beryllium compounds :
[IARC, 1971). In Swede, aﬁvefoldexmofbonesarmnmwasmponedm
communities with air pollution resulting .from ferrous metallurgy plants [Lindahi,
1972). Construction work ‘at-iuclear facilities may involve radiation exposures. .

' Melanoma has been linked with exposure to ultraviolet radiation in sunlight,
early exposure in childhood and adolescence being predictive in-some studies [Os- -
terlind, 1988). Paffenbarger | found. that paid outdoor work before college was asso-
ciated with increased incidence of mélanoma [Paffenbarger 1978]. Sunlight exposure
to construction workers might be evaluated.

Nasal cancer has been linked with nickel mﬁnmgandchmmepxgmentmanu- ’
facturing [Schottenfeld, 1982), but tiot reported in previous studies of construction -
plumbers and pipefitters (Kaminski, 1980; Cantor, 1986]. Nickel and chrome expo-
sures could.occur in welding, but mortality xsnonbebestmeasureofnasalcanoer
occtmncebeeauscofnsbxgh survival rate. "~ -

- ‘Although cases of silico-tuberculosis have been reported in sandblasters

[Bailey, 1974), excess mortalify from pulmonary tuberculosis has been associated
receatly with gold miners exposed to silica [Steenland, 1995] and it has been. hnked

to lower socioeconomic status and other occupations [MMWR, 1995].

Sir Percival Pott's observation of an unusually high frequency of scrotal (skin)
cancer among London chimmiey sweeps in 1775 was later shown to be caused by
contact with coal tar products [Lueke, 1907; Passey, 1922]. A later association was
with cutting oils [Cruickshank, 1950]. Both agents were also linked with lung cancer.
The potential for skin contact with coal tar products, bertzo(a)pyrenes, or ingestion of
cutting oils for electricians dunng construction work might be evaluated and has been
implicated for roofers.

Radiclogists who pract:eed before radiation exposure guidelines were imple-

" . meated have been observed to have excess deaths from aplastic anemia and skin -

cancer [Matanoski, 1975). Electricians may have exposures to electro-magnetic fields
or radiation, depending on their work setting. -

Multiple sclerosis has not been reported previously i in connection with occupa-
‘tjon, although there have been several reports of astrocytomas in multiple sclerosis
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plaquw [Reaga.n, 1973}, unplymg a lmk thh elevated bmn cancet prevxously re:

ported for men in electrical occupations [Thomias, '1986}.
" An elevated kidney cancer rate; observedmoonsuucuon concrate: and tetram

‘workers, was, previously reported: for coke oven workers [Redmond 19’72] and was -
"liiiked with exposure to asbestos [Selikoff, 1979] and cigarette smoking.: Acute meloid
: leukamahasbeenmponedmeonnechonw:mexpommtonomonmng fadiation -

ER e DU T T DS

exposure. [Savitz, 1987] and with. gctupationil exposute to benzeéne [McMichael,

1975), but not for & previously studied cohort of boilermakers [Beaumont, 1980).

Caneerofmecounecuveussuebasbewasmatedthhdwxmandm :

andmayoccuronconsuucnonsuwmtrwedlmnber

' exposmes,butnotconsmlcnonoccupanons,mdoecmsless often in women than in
men [Schottenfeld, 1982}. However; diokin and arsenic havebeen used’in hexblc:da-'-

Thie dangers of construttion siles: are. well known for catastrophnc cutcomes.

i High rates: for traumatic fatalities dlarocmned at-work for the construction industry

‘have been previously documentéd [Stoist-Wicgdnd, 1988; Bell, 1990: NIOSH, 1993).
“Exposuré to varieus chemicals, ‘dusts,. solvents, -and -other agents with toxic -

eshasbeenmtlyrepomdforus constmcnonmdusu-yworksms

propertl
. [NIOSH, 1988, 1990a,b; Schaeider; 1993} and ‘earlier for. Swedxd: construction in-
 dustry worksites [Englund, 1981]. Construction site workers may be at risk for health -

problems assoctated not only with toncsubsmuwdﬁrtbeztownjob!asls but
with the *'bystander’’ and *‘downstreain’’ exposures present in shared work spaces..

~'Consuwhonmdusuyworkasmpmtectedﬁ'omhazardousexpmesmderthe

curreat OSHA permissible exposare limits (PELs). However, unlike PELSs for general
industry, PELs for the constmcnonmduscrymcmendybasedonuw 1970 Thresh-
old Limit Values (TLV) recommended by the AIHC [Anon, 1992b], many of which
exceed NIOSH Recommended Exposure Limits (RELS). .
Lifestyle differences in more frequent use of-alcohol and ‘tobacco have been
reported for construction workers-{Harford, 1992], particularly laborers [Mandell,
1992 "Burkhart, 1993). Although it.did not explore all differences, our blue collar
analysis had adjusted for lifestyle differences-related excess mortality for construction
workers. Some PMRs that were sigpificantly elevated for lung cancer were reduced
and became nonsrgmﬁcant' other lung cancer PMRs remained or became significantly
elevated. This finding is similar to that of a previous U.S. study [Smglexon, 1989]
Singleton studied death certificate data for California and adjusted for lifestyle, using
National Health Interview Survey and U.S. Census data to describe the simoking,

 alcohol, and socioeconomic status of occupations. Singleton {1989] also found excess

mortality that persisted even after adjustment. For example, of nine construction

occupations:, that had significant excess lung cancer,: five excesses (Standardized .
Mortality Ratios—SMRs) xemmned significant after adjustment for lifestyle-related °

factors.

Our monahty study results may underestimate the. magmtude of nonfatal dis-
eases and disorders. Opportunities for morbidity survenllanee should be pu:sued in
tandem with obtauung exposure data. - .

ADVANT. AGES AND LlMITATIONS ’

~ Analyses of statements of usual occupation arid industry on death certificates are
advantageous for the construction industry because it is a widely dispersed workforce
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for whxchepxdemxologsc smdnesmdxfﬁcultahdspmelympmed duetothelackof
" organized records. Additionally, the large number of deaths available for the present .
analysis made ‘possible the evaluation of mortality risks for rare catises of death

.amongwmtemenusuallyunployedmcdnsuucuoﬂ occupations. The large number of

dmhsalsomadextpm’blemevalummommymksfmblackmeﬂandwmand

mmmwmmmdnmyWMMMmemwofdeath _

- The interpretation of the PMRs is lmited by misclassification of cause-of-death
andusualwwpanonasrepomdondeaﬂwuuﬁmlkodman 1986): The accuracy
ofompanonalmfomnonondeatbmﬁmmswmpmedwmtuvmhasbew
reported to be ~ 56.8% for codistruction [Schade, 1988]. Four other studies have:
mmmmdwfmmmwmmmanm~
* . tions. The:studies reported 73.5% [Steénland; 1984, 80% ([Petersom, 1974], 75%
[Milliam, 1976],and75% [Wegman; 1978) agreement between occupauon as listed
ondmedeathcemﬁcammdasdetammed.bymwtvwmngnext-ofhnmcasewnuol
- stidiés: The degree of misclassification of cause of death varies by discase [Kircher,

‘1985] Whenéompamdtuautopsyﬁndings,daﬂ:wufmdimwas found to
bemostaecmateformw,wnhlwserdegwesofmcyfordxagnosesofcm "
" latory, digéstive, tespiratory. diseases, and mental disorders. Both of these sisclas-.
 sification bisses would tend to lower risks toward the null. Rather than ddjust for the

laxgenumbaofstausumlcompansons,mchosewdrawonothamw such as
. previously pubbshed reports,” besides statistical precision in emphasizing’ assocxa—

..nons
o lemnonsmthePMRmeﬁxodmyalsobxasnskesmuam Forexample, .

whentiuovmllmoﬁahtyrateoftbewoxhngpopulanon is higher than that for the
: compansonpopulanon asxthnsbeenreportedmbeformanyCaleoxmaoonsuucuon
trades [COMS, 1990), thie PMR {(as anesumateofdxeSMR)mllbeamﬁaaﬂy
decreased [Decoufle, 1980]. Proportiobate cancer mortality analysis has been sug-
gwedasoneappmacbtodxgreductxonofarhﬁcnaldmngesmthel’hﬂ!msedby ‘
deficits it mortality. However, PMR analysis, when used for population-based

B smdmofwoxkers,hasbeenpmposedtobelwsbxasedthansmmalymsduetotbe' :

decreased healthy worker effect, i.e., overall lower death rate among workmg Pop-
ulations relanve to the genéral populauon

CONCLUSIONS -

‘ 'lhepattu-ns ofexows momhty among whxte male construction’ mdnstry work-
.€TS msxmxlartothoseobsavedm other studies, although we observed them to be
occurring before age 65, that may have been emyloyed at death. Significant excess
montality was observed for asbestosis and silicosis in U.S. construction. industry.
workers whio died before age 65. Deficits occurred for cardiovascular disesdses for all
trades except sheet metal workers, although adjustment for blue collar status appeared
to elévate cardiovascular mortality for some trades. -
New findings were excesses for bone ‘cancer and melanoma in brickmasons,
- sinonasal cancer in plumbers,.cardiovascular disease in sheetmetal workers, pulmo-
nary tberculosis and silicosis in construction Jaborers, scrotal cancer and aplastic
anemia in electricians, rectal cancer and muluplc sclerosis in electrical power install-
ers and repairers, bone and kidney cancer in concrete and terrazzo workers, and acute
myeloid leukemia in boilermakers. Sex differences in risk occurred in that women
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comﬂuctonworkzxsexpﬁencedexmmoﬂalnyﬁomcancetoftheconnecuve' B

tissue and of the bladder. . )
. 'Ih:sxeportpmens aWealﬂ:ofmformauononthemonahtypanemsofwm'km:

. aémssawndespectmmofconstmctxontradw Amonafmemchsuategyshmﬂdbe =

developed tb, identify the most piausible and worrisome of: these associations for

. nomination for moxemmveresmh Highpnonty should be given fo findings that

mofhgﬁrelanveandabsolmmkmdmconmumbawmmdependemsmdm_

as'weil as ¢onsistent over time: Sustained mortality surveillance over long periods of T

time will probably be one of the mostcffecuvemeansofxd‘umfymgconmm
. industry’ pmblems necessitating close attedtion, in comparison- with thie inevitable
" fluctuatiogs in rates due to chance or bias. Further, a national intérvention strategy -
should bé: begun to dcvelop and unplemcm effective means of intervesition among:
' eonstmcnon woﬁmtes . . .
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