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Twenty Years of Work-Related Injury and lliness
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Background Individuals who work in the construction industry are at high risk of
occupational injury. Robust surveillance systems are needed to monitor the experien-
ces of these workers over time.

Methods We updated important surveillance data for a unique occupational cohort of
union construction workers to provide information on long-term trends in their
reported work-related injuries and conditions. Combining administrative data sources,
we identified a dynamic cohort of union carpenters who worked in Washington State
from 1989 through 2008, their hours worked by month, and their workers’ compensa-
tion claims. Incidence rates of reported work-related injuries and illnesses were exam-
ined. Poisson regression was used to assess risk by categories of age, gender, time in
the union, and calendar time contrasting medical only and paid lost time claims.
Results Over the 20-year study period, 24,830 carpenters worked 192.4 million work
hours. Work-related injuries resulting in medical care or paid lost time (PLT) from
work occurred at a rate of 24.3 per 200,000 hr worked (95% CI: 23.5-25.0). Medical
only claims declined 62% and PLT claims declined 77%,; more substantive declines
were seen for injuries resulting from being struck and falls to a lower level than from
overexertion with lifting. Differences in risk based on union tenure and age diminished
over time as well.

Conclusions Significant declines in rates of reported work-related injuries and ill-
nesses were observed over the 20-year period among these union carpenters. Greater
declines were observed among workers with less union tenure and for claims resulting
in PLT. Am. J. Ind. Med. 56:381-388, 2013. © 2012 Wiley Periodicals, Inc.
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INTRODUCTION

Construction workers bear a disproportionate burden
of work-related morbidity and mortality; this fact alone
illustrates the importance of robust surveillance systems
that can be used to monitor their occupational injury expe-
riences over time. Bureau of Labor Statistics (BLS) data
and workers’ compensation (WC) records are the primary
sources of information on occupational injuries and ill-
nesses in the United States.

BLS data on non-fatal injuries and illnesses, based on
reports from Occupational Safety and Health Administra-
tion (OSHA) logs, are derived from a probability sample
of employers. Numerous concerns have been raised about
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the potential for undercounting through this data source
[Glazner et al., 1998; Morse et al., 1998; Azaroff et al.,
2002, 2004; Leigh et al., 2004; Rosenman et al., 2006;
Friedman and Forst, 2007a,b; US House of Representa-
tives, 2008]. WC data provide an alternative source of in-
formation on reported work-related injuries and
conditions. However, WC reports alone provide no infor-
mation on the population at risk, limiting analyses to de-
scriptive or proportionate comparisons. Work-related
injury reporting requirements vary by state which makes
cross-state comparisons challenging. The most recent Na-
tional Occupational Research Agenda (NORA) specifically
calls for exploration of collaborations and linkages that
might enhance surveillance efforts in the construction sec-
tor [NIOSH, 2008].

This study updates data for an important occupational
cohort of construction workers. Longstanding collabora-
tion among academic researchers, a union health care
trust, and a state agency make the evaluation of rates of
reported work-related injuries and illnesses possible
among this large, retrospective cohort of union carpenters
over a 20-year period.

MATERIALS AND METHODS

Using data from the Carpenters Trusts of Western
Washington (CTWW), the organization that provides
health and pension benefits to members of the Internation-
al Brotherhood of Carpenters and Joiners in Washington
State, and the Washington State Department of Labor and
Industries (L&I), the agency that administers the state-
wide workers’ compensation program, we identified union
carpenters who worked in the State of Washington be-
tween the years 1989 and 2008 and their reported work-
ers’ compensation claims. Data were provided with a
blinded, unique carpenter identification number, and
records were merged on an individual basis; these methods
have been previously described in detail [Lipscomb et al.,
1997, 2000, 2003].

Data from the trust included each carpenter’s date of
birth, gender, earliest date of union activity, and hours of
union work recorded for each month. The WC data in-
cluded the date of injury, cost of medical care received,
whether the injury involved paid lost time (PLT; which
occurs after the 3rd lost day in Washington State), and
codes describing the nature of injury, the body part affect-
ed by injury, the source of injury (brick, drywall, etc.),
and the event or exposure causing the injury. American
National Standards Institute (ANSI) codes were used to
code claims prior to 2005 and Occupational Injury and
Ilness Classification System (OIICS) codes were used in
later years.

The study cohort was limited to individuals who
worked at least 3 months of union hours during this 20-

year period. Observation, for study purposes, began in the
month eligibility criteria were met (i.e., the 3rd month of
union work). Hours worked each month was the measure
of time at risk. Each carpenter was considered to be at
risk for work-related injuries in any month in which they
worked union hours.

Events of interest were limited to WC claims that oc-
curred during months in which the individual worked
union hours to ensure that injuries and time at risk were
defined on the same basis. Claims involving paid lost time
from work were further stratified into the common injury
mechanism groupings of “struck by an object,” “fall to a
lower level,” and ‘“‘overexertion with lifting.”” Claims from
self-insured employers in Washington State were captured
and were included in overall rate analyses. However,
claims from self-insured employers that did not result in
paid lost time (medical only or first aid) are not assigned
specific ANSI/OIICS codes at L&I. Therefore, analyses of
the major types of injury (“‘struck by an object,” ““falls to
a lower level,” and “‘overexertion with lifting””) were lim-
ited to paid lost time claims for which all claims were
assigned injury codes regardless of whether they were
covered by the state fund or were from a self-insured
employer.

We calculated the age of each carpenter upon first en-
try into the cohort and the average age of the cohort over
calendar time. Duration of time observed in the cohort
was calculated for each carpenter and was used to derive
average time observed in the cohort. Poisson regression
was used to assess rates of injury, rate ratios, and 95%
confidence intervals among sub-populations within the co-
hort and across calendar time. Age and time in the union
were treated as time-varying variables. Stratified analyses
compared patterns of injury rates over time across differ-
ent categories of age and union tenure.

All study procedures were approved by the Institu-
tional Review Boards of Duke University Medical Center,
the University of North Carolina at Chapel Hill Gillings
School of Global Public Health, and the Washington State
Department of Health and Human Services.

RESULTS
The Carpenter Cohort

We identified 24,830 carpenters who had union work
hours in the State of Washington between 1989 and 2008
after meeting cohort entry criteria of working at least
3 months of union hours in the state. Over the 20-year
period, these carpenters worked a total of 192,371,021
union hours. Carpenters entered the cohort at a mean age
of 34.2 years (median = 32.7 years). The average age was
38.3 years in 1989, peaked at 44.9 years in 2005, and de-
clined to 42.0 years in 2008 (Fig. 1). The cohort was
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FIGURE 1. Average age (95% confidence intervals) of union carpenters in Washing-
ton State (1989—2008).

predominantly male (97.4%). The proportion of females
ranged from 1.6% to 2.4% over the 20-year period. Time
observed in the cohort ranged from 1 to 238 months.
Overall, the average time of observation in the cohort
was 68.7 months (standard deviation = 73.6 months,
median = 34 months). For males, the average time
observed in the cohort was 70.6 months (standard
deviation = 74.1 months, median = 37 months). Females
were observed in the cohort for an average of 53.2 months
(standard deviation = 61.7 months, median = 25 months).

Claims Reported by the Carpenter Cohort

A total of 27,080 claims were reported and accepted
for workers’ compensation coverage between 1989 and
2008 resulting in an overall incidence of 28.2 (95% CI:
27.4-29.0) claims per 200,000 hr or 100 fulltime equiva-
lents (FTEs). Overall injury rates peaked in 1991 at 44.9
(95% CI: 41.9-48.2) per 100 FTEs; the lowest rate oc-
curred in 2008 with an incidence of 15.9 (95% CI: 14.5-
17.3) per 100 FTEs. There were 3,729 claims that were
first aid only; these claims were omitted from additional
analyses.

Medical Care and Paid Lost Time Claims

Eighty-six percent of the claims (n = 23,351) resulted
in medical care or paid lost time representing an incidence
of 24.3 (95% CI. 23.5-25.0) per 100 FTEs. Twenty-two
percent (n = 5,048) of these claims involved more than
3 days of lost time resulting in PLT in Washington. Paid
lost time claims accounted for approximately 25% of
claims in the early years of observation of this cohort
(1989-1991); this proportion declined to about 16% in lat-
er years (2005-2008; Fig. 2).
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Time at risk, number of claims, crude incidence rates,
and rate ratios by categories of age, gender, union tenure,
and calendar year are presented in Table I, separately for
medical only claims and claims that resulted in PLT.
Union carpenters with less union tenure, particularly those
in the apprenticeship years (1st 4 years of union tenure),
had higher claim rates. Younger carpenters had rates of
medical only claims that were higher than those of older
carpenters, while their rates of injuries resulting in PLT
were lower. No differences were seen between men and
women in rates of medical only claims, but women had
37% higher rates of events resulting in PLT. Marked
declines in rates were seen over the 20-year period; we
observed a 62% decline in the rate of medical only claims
and a 77% reduction in rates of claims resulting in PLT.

Injury rate patterns varied somewhat when claim rates
resulting in paid lost time were stratified by the more com-
mon mechanisms of injury (Table II). Women had modest-
ly higher rates of injuries resulting from ‘“‘being struck by
an object” and “‘overexertion with lifting”” while men had
higher rates of ““falls to a lower level.”” Individuals in the
early apprenticeship years had higher claim rates for all
three types of injury mechanisms. Younger carpenters had
higher rates of injuries in which they were “struck by an
object” but not higher rates of ‘““falls to a lower level” or
“overexertion with lifting” even after adjusting for union
tenure. Paid lost time injury rates for ‘“struck by an ob-
ject,” “falls to a lower level,” and “overexertion from lift-
ing” declined 96%, 95%, and 75%, respectively, over the
20-year period.

There were more significant reductions in medical
only and paid lost time injury rates over time among
workers with less union tenure (Fig. 3A,B). Younger
workers also had more marked reductions in claim rates
over time (not shown).
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FIGURE 2. Proportion of claims involving paid lost time among union carpenters in
Washington State, 1989—2008.
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TABLE 1. Hours Worked, Number of Claims, Crude Incidence Rates, Adjusted Rate Ratios, and 95% Confidence Intervals (Cl) for Claims Involving Medical
Care Only and Claims Involving Paid Lost Time by Age, Gender, UnionTenure and Year Among Union Carpenters in Washington State, 1989—2008

Medical only claims(n = 18,303) Paid lost time claims(n = 5,048)
Incidence Adjusted rateratio Incidence Adjusted rateratio
Hoursworked 7 ofclaims® rate” (95%Cl) ## of claims® rate” (95%Cl)
Age
<20years 853405 144 337 1.59(1.34,1.90) 23 54 0.68(0.44,1.03)
20—29years 31,689,317 4113 26.0 1.30(1.23,1.38) 814 51 0.69(0.61,0.77)
30-39years 63,159,376 6,700 212 118(1.13,1.24) 1,883 6.0 0.93(0.85,1.01)
40-49years 60,781,105 4713 155 1.02(0.97,1.07) 1488 49 0.99(0.91,1.08)
>50years 35415373 2,564 145 1 813 46 1
Gender
Female 3,187,355 360 226 107 (0.96,1.19) 126 79 1.37(1.15,1.64)
Male 188,719,682 17,873 189 1 4,895 52 1
Uniontenure
<2years 25,251,789 3,281 26.0 152 (1.45,159) 833 6.6 1.82(1.67,2.00)
2-3years 19,336,435 2,463 255 142 (1.35,149) 662 6.8 167 (1.52,1.84)
4-5years 16,303,299 1,848 22.7 1.28(1.21,1.35) 456 56 1.37(1.23,1.53)
6—7 years 15,121,172 1444 191 115(1.09,1.22) 409 54 142 (1.27,1.59)
8—9years 13,873 414 1,236 17.8 111(1.04,1.18) 337 49 126 (112,142)
>10years 102,484,910 8,031 157 1 2,351 49 1
Year
1989 6,070,969 857 282 2.79(2.53,3.07) 274 9.0 4.78(3.92,5.84)
1990 7,955,039 1,187 298 2.94(2.69,3.22) 423 106 5.69(4.72,6.85)
1991 8,503,454 1,233 290 2.84(2.60,3.11) 450 106 5.55(4.62,6.68)
1992 9,103,419 1,256 276 2.68(2.45,2.93) 402 8.8 455(3.77,549)
1993 8,512,786 1133 266 2.59(2.37,2.84) 380 89 4.63(3.83,5.59)
1994 8,018,041 965 241 2.37(2.16,2.61) 297 74 3.87(3.18,4.71)
1995 8,062,927 938 233 2.33(2.12,2.57) 277 6.9 3.60(2.96,4.40)
1996 8,165,628 920 225 2.28(2.07,2.51) 249 6.1 3.20(2.61,392)
1997 8,718,329 964 221 2.25(2.05,2.48) 281 6.5 3.37(2.77,411)
1998 9,291,889 1,059 228 2.31(2.11,2.53) 257 55 2.86(2.34,3.50)
1999 10,557,541 991 18.8 1.86(1.69,2.04) 244 46 2.34(191,2.87)
2000 11,514,489 1,115 194 1.89(1.73,2.08) 256 44 2.24(1.84,2.74)
2001 10,618,931 835 15.7 155(1.41,1.71) 214 40 2.04(166,2.52)
2002 9,748,095 695 14.3 143(1.29,1.59) 206 42 2.16(1.75,2.66)
2003 9,357,923 699 149 153(1.38,1.69) 145 31 160(1.27,2.01)
2004 9,017,509 607 135 141(1.27,157) 143 32 168(1.33,2.11)
2005 9,569,607 615 129 1.35(1.22,1.50) 17 24 129(1.02,1.65)
2006 11,049,495 675 12.2 1.26(1.14,1.40) 127 2.3 1.20(0.95,1.52)
2007 13,475,892 760 1.3 111(1.00,1.22) 152 23 114(091,143)
2008 15,059,059 799 106 1 154 21 1

2Paid lost time occurs after the 3rd lost day in Washington State.

PIncidence rates are per200,000 hr worked (100 FTEs) Differences in injury sums by strata reflect missing data for some demographic variables.

DISCUSSION

We evaluated the workers’ compensation claims expe-
rience of a large dynamic, retrospective cohort of 24,830
carpenters over a 20-year period (1989-2008). Calculation
of injury rates was made possible by linking on an

individual basis de-identified records from workers’ com-
pensation with union records that provided the hours each
carpenter worked by month. During the observation period,
marked reductions in rates of reported injuries were ob-
served with declines more pronounced for claims that
resulted in paid lost time.
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TABLE II. Number of Claims, Crude Incidence Rates, Adjusted Rate Ratios and 95% Confidence Intervals (Cl) for “Struck by Object,” “Fall to a Lower
Level” and “Overexertion With Lifting” Claims Involving Paid Lost Time™ by Age, Gender, UnionTenure, and Year Among Union Carpenters in Washington

State, 1989—2008

Struck by object(n = 664)

Falltoalowerlevel(n = 570)

Overexertion withlifting(n = 835)

Incidence  Adjusted rate Incidence  Adjustedrate Incidence Adjustedrate
#ofclaims® rate” ratio(95%Cl)  ##ofclaims®  rate” ratio(95%Cl)  # ofclaims® rate®  ratio(95%Cl)
Age
<20years 5 117.2 1.28(0.50,3.23) 3 703 0.83(0.26,2.69) 4 93.7 0.67(0.24,1.84)
20—29years 147 927 113(0.83,1.54) 98 619 0.83(0.59,1.16) 129 814 0.66(0.49,0.87)
30-39years 243 770 106(0.82,1.37) 21 66.8 102(0.78,1.34) 34 108.0 104(0.84,1.30)
40—-49years 168 55.3 1.01(0.78,1.30) 169 556 111(0.86,145) 230 75.7 097(0.78,1.21)
>50years 94 531 1 85 480 1 127 7 1
Gender
Female 15 941 1.23(0.73,2.05) 3 18.8 0.29(0.09,0.89) 20 1255 1.28(0.82,1.99)
Male 643 68.2 1 562 596 1 810 858 1
Uniontenure
<2years 125 99.0 1.78(1.39,2.29) 99 784 1.86(142,2.44) 152 1204 212 (1.71,2.64)
2-3years 89 921 150(1.15,1.96) 69 714 149(1.11,2.00) 107 110.7 1.65(1.30,2.09)
4-5years 61 748 1.26(0.94,1.70) 49 60.1 1.28(0.93,1.77) 76 932 140(1.08,1.82)
6—7 years 45 595 112(0.80,1.55) 47 622 142 (1.02,198) 74 979 157(1.21,2.04)
8—9years 47 67.8 1.26(0.91,1.74) 38 54.8 1.27(0.90,1.81) 48 69.2 110(0.81,1.50)
>10years 297 58.0 1 268 523 1 378 73.7 1
Year
1989 54 1779 2817 (11.24,70.60) 40 1318 21.84(8.61,55.41) 39 1285 4.36(2.61,7.27)
1990 65 1634  26.70(10.74,66.37) 54 1358  2192(8.75,54.90) 79 1986  6.82(4.31,10.78)
1991 76 178.8 2891 (11.68,71.58) 55 1294  2122(8.48,53.09) 81 1905  6.33(4.00,10.01)
1992 64 1406 22.11(8.88,55.05) 57 1252  20.23(8.10,50.52) 65 142.8 4.61(2.87,7.39)
1993 46 1081 17.62(6.99,44.39) 39 916 14.05(5.52,35.81) 66 1551 5.18(3.24,8.28)
1994 4 102.3 16.83 (6.64,42.64) 44 1098  17.80(7.05,44.97) 43 107.3 3.60(2.18,5.95)
1995 4 1017 16.96 (6.69,43.00) 27 670 10.91(4.20,28.39) 48 11941 4,03(2.46,6.59)
1996 32 784 13.22(5.14,33.99) 15 36.7 5.59(2.01,15.56) 47 1151 392(2.39,643)
1997 33 75.7 12.34(4.80,31.73) 34 780  12.62(493,32.32) 40 918 3.12(1.87,5.18)
1998 4 88.2 14.29(5.63,36.26) 26 56.0 8.94(343,23.32) 44 947 3.18(1.93,5.24)
1999 21 39.8 6.40(2.41,16.98) 22 447 6.51(2.46,17.19) 44 834 2.73(166,4.49)
2000 29 504 799(3.09,20.66) 23 400 6.19(2.35,16.28) 4 712 2.31(140,3.83)
2001 14 264 4.24(153,11.78) 26 490 768(2.95,20.01) 28 52.7 1.73(1.00,2.99)
2002 24 492 8.13(3.10,21.33) 26 533 8.19(3.13,2142) 45 923 3.09(1.88,5.08)
2003 14 299 5.05(1.82,14.05) 13 278 4.48(1.59,12.59) 22 470 159(0.89,2.84)
2004 12 26.6 4.60(1.62,13.08) 12 26.6 4.37(1.54,12.42) 21 46.6 1.61(0.90,2.91)
2005 15 313 5.41(196,14.91) 15 313 5.14(1.86,14.16) 20 418 145(0.80,2.64)
2006 17 30.8 5.16(1.90,14.01) 17 308 494(1.82,13.40) 22 3938 1.35(0.76,2.42)
2007 20 29.7 4.69(1.76,12.49) 20 29.7 457(1.72,12.19) 16 237 0.77(0.41,145)
2008 5 6.6 1 5 6.6 1 24 319 1

2Paid lost time is defined to occur after the 3rd lost day in Washington State.

®Incidence rates are per 20,000,000 hr worked (10,000 FTEs). Differences in injury sums by strata reflect missing data for some demographic variables.

The high-risk groups we identified among the carpenter
cohort were consistent with previous work among members
of this cohort [Lipscomb et al., 1997, 2003, 2008, 2009]
although differences in rates by union tenure, as well as
age, became insignificant in more recent years of

observation. Prior research has suggested that women are
more likely to seek care than men [Verbrugge, 1985; Klon-
off and Landrine, 1992; Almeida et al., 1999], and the
modest differences we observed by sex may be related, in
part, to differences in health care seeking behavior between
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FIGURE 3. Incidence rates of claims resulting in (A) medical expenses only stratified
by categories of union tenure among carpenters in Washington State, 1989—2008 and (B)
Paid Lost Time Stratified by Categories of Union Tenure among Carpenters in Washington
State, 1989—-2008. Note: Paid lost time occurs after the 3rd lost day in Washington State.

men and women. If care-seeking behavior were responsible
for the increased incidence observed in female carpenters,
we might expect to see the same incidence rate for more
severe claims—or claims with paid lost time. However,
females had a higher incidence of paid lost time claims
compared to men (IRR = 1.37). It is interesting that we
observed lower rates of more serious falls to a lower level
among women which could indicate lower exposure to
work at height or more effective control of risk than men.
However, women make up a very small percentage of this
cohort; their estimates are based on only a few cases and
are quite unstable, particularly for serious falls.

This was a dynamic cohort with both entrances and
exits of members. It is of note that the mean age of the
cohort increased over time with fewer younger carpenters
entering the cohort in later years of observation. This is
likely a reflection of economic conditions and selection of
more experienced workers for jobs in tight economic

times. Reduced job security surrounding the economic
downturn in the U.S. in the latter years of observation
may have influenced injury reporting by workers. Con-
struction workers might have been influenced to not report
work-related injuries and illnesses for fear of reprisal
through the reduction of hours and/or job loss [Rosenman
et al., 2000; Shannon and Lowe, 2002; Center for Con-
struction Research and Training, 2007].

Economic downturns are often associated with in-
creased self-employment and misclassification of employed
construction workers as independent contractors [The
Center for Construction Research and Training, 2007].
Employers are incentivized to reduce the number of work-
place injuries and illnesses because companies with high
injury and illness rates as determined by OSHA logs are
more likely to undergo OSHA inspection [Welch et al.,
2007]. However, the Washington program specifically
states OSHA log reports will not be used for targeting/
scheduling inspections. By hiring independent contractors
or by some accounts misclassifying their “employees” as
such, employers then do not record these workers’ injuries
and illnesses on OSHA logs and can avoid paying workers’
compensation on their behalf. However, the effect of this
type of misclassification on the carpenter cohort, specifical-
ly, is unlikely to be of significance given that union mem-
bership and independent contractor status are mutually
exclusive.

On the other hand, beginning in the late 1980s major
construction owners began to pre-qualify bidders with
safety and health performance included as a criterion
[Welch et al., 2007]. This new attention to workplace safe-
ty served as the vehicle through which workplace safety
programs and return-to-work programs gained popularity
among construction employers and oversight agencies.
The introduction of these programs may have resulted in
safer workplaces accompanied by a concomitant reduction
in injuries. It is plausible that such efforts might have
greater influence on injury rates of less experienced and
younger workers in line with trends we observed among
the carpenter cohort.

Limitations

It is important to bear in mind that these WC claims
data represent reported and accepted events. We cannot
assume that they are an entirely accurate representation of
actual injury experiences of these carpenters. Further,
these administrative data provide a limited number of var-
iables for analyses. For example, we were unable to iden-
tify injuries that resulted in restricted work activities. If
workers were accommodated with restricted duty more in
the latter years this could account for some of the reduc-
tion in paid lost time claims which we observed [Welch
and Hunting, 2003].
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Our analyses were limited to a unionized workforce in
one state. There has been relatively little research con-
ducted on how unionization affects rates of injuries and ill-
nesses and reporting of injuries and illnesses. However, we
might consider that union activity could reduce the actual
number of injuries experienced by the cohort and also in-
crease the reporting of these injuries. For example, union
carpenters receive mandated training thorough their appren-
ticeship programs that could reduce their risks of injury.
Union presence might also raise the level of regulatory ac-
tivity of both WC and OSHA [Weil, 1992, 1996]. Because
union workers are more likely to exercise their rights under
labor statutes [Weil, 1992], they may behave in a manner
differently from their non-union peers in regulating their
exposure to work-related risks and reporting of work-relat-
ed injury and illness. More effective union organization in
states without right to work laws, such as Washington, may
allow for increased regulatory activity in the workplace.

As part of their union benefits, carpenters in the cohort
had access to private health insurance. Because of the ready
availability of health care and the barriers to and stigmatiza-
tion associated with reporting work-related injury and ill-
ness to WC [Dembe, 2001], carpenters in our cohort may
have sought care for their work-related injuries and illnesses
through their private health insurance rather than through
the WC system. In a previous analysis of the cohort data for
the years 1989-2003, Lipscomb et al. [2009] demonstrated
that for musculoskeletal back disorders, private health care
cost rates increased, while WC rates declined over the ob-
served period of time. The access to private health insurance
among carpenters in the study cohort may have contributed
to the phenomenon of cost-shifting, which indirectly caused
a reduction in the reporting of events over time to L&I.

Strengths

These analyses provide an important longitudinal
appraisal of the experience of these construction workers.
It is unusual to have access to data such as these for any
worker cohort, especially construction workers who are
hired by multiple contractors over the course of their work
experiences. Such access in a non-union work group
would be impossible. While these analyses are limited to
union labor, the results still have wide applicability to the
construction trades because these union carpenters per-
form a variety of work ranging from residential building
and drywall installation to light and heavy commercial
work, roadway construction, bridge building, as well as
industrial installations and maintenance.

The linking of WC data to actual union work hours
and demographic data allowed us to clearly define a large
population and their time at risk for work injury as union
carpenters. These data linked on an individual basis, which
were initially combined for a 4-year observation period
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[Lipscomb et al., 1996], now allow a robust assessment of
work-related injury patterns among this construction co-
hort. Similar methods, and collaborations, have been de-
scribed for analyses of the experiences of construction
laborers in Washington State [Pollack et al., 1998]. The
construction of event histories for each carpenter allowed
us to use Poisson regression techniques to explore high-
risk groups and examine changes in rates overtime adjusted
for demographic characteristics. This regression technique
is particularly useful in the analysis of longitudinal data for
a dynamic cohort, such as this one, by allowing maximal
use of all data available for each individual regardless of
their observation time. The large number of claims, secured
from one state run system, and considerable amount of ex-
posure time (192,371,021 hr worked) observed during the
20-year period facilitated robust analyses.

CONCLUSIONS

Through this study we sought to better define the bur-
den of occupational injury and illness among a large well-
defined cohort of carpenters over a 20-year period. Occu-
pational injury and illness pose a significant burden to in-
dividuals and society at large [Leigh et al., 1997; Morse
et al., 1998], and the characterization of this burden can
help provide a focus for addressing a substantial public
health problem. Over the 20-year period of observation,
there were clearly marked reductions in the carpenter
cohort’s injury rates. The results of this work support the
need for continued efforts to reduce injuries among work-
ers with less union tenure and younger workers—particu-
larly ““struck by an object’ injuries. However, surveillance
data alone—even from this large cohort—cannot define,
precisely, how much of the decline in reported rates of
injury reflect actual changes in safety practices, and true
reductions in the rate of work-related injuries.
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