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CDC MONITORS DEATHS FROM OCCUPA-
tional injuries through the National
Traumatic Occupational Fatalities
(NTOF) surveillance system.'” This re-
port provides an overview of trau-
matic occupational deaths among ci-
vilian workers from NTOF from 1980
through 1997, the most recent year for
which data are available. The data pre-
sented in this report indicate a de-
crease in occupational deaths over this
period with mining, agriculture/
forestry/fishing, and construction hav-
ing the highest death rates; motor-
vehicle crashes were the leading cause
of injury-related deaths for U.S. work-
ers. State health departments and oth-
ers involved in prevention of occupa-
tional injuries can use the data to
prioritize intervention programs.

NTOF contains information
obtained from death certificates from
the vital statistics reporting units in
the 50 states, New York City, and the
District of Columbia.'” Crude death
rates per 100,000 workers were cal-
culated as the number of deaths
among civilian workers for each year
divided by the number of employed
civilians for each year. Employment
estimates for rate calculations were
obtained from the Bureau of Labor
Statistics’ (BLS) Current Population
Survey (CPS), a population-based,
household-sample survey of the civil-
ian, noninstitutionalized population.
These data were extracted from the
BLS Employment and Earningst and
the CPS monthly microdata files.’
Employment data used for rate calcu-
lations were based on the number of
workers.
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National Estimates

During 1980-1997, 103,945 civilian
workers died in the United States from
occupational injuries, an average of 16
work-related deaths per day. The an-
nual number of traumatic occupa-
tional deaths declined 28,% from 7343
in 1980 to 5285 in 1997. The rate for
occupational injury deaths for all work-
ers decreased 45,% from 7.4 per
100,000 workers in 1980 to 4.1 in 1997.

Males accounted for 93% of all
deaths, with a death rate approxi-
mately 11 times that of females. Al-
though 85% of civilian workers who
died were white, blacks had a higher fa-
tality rate (5.6 per 100,000 workers)
than whites (5.0). Workers aged 25-34
years accounted for the largest num-
ber of occupational injury deaths, and
workers aged =65 years had the high-
est age-specific death rate.

Since 1980, motor-vehicle crashes ac-
counted for 24% of deaths and were the
leading cause of injury-related death for
U.S. workers. In 1990, homicides be-
came the second leading cause of oc-
cupational injury deaths (14%), sur-
passing machine-related deaths (13%).
Deaths caused by falls and electrocu-
tions accounted for 10% and 7% of
work-related deaths, respectively.

The industries in which the largest
numbers of deaths occurred were con-
struction (19,179 deaths [19% of re-
ported deaths]), transportation/
communications/public utilities
(17,489 [17%]), and manufacturing
(15,490 [15%]). Industries with the
highest death rates were mining (30 per
100,000 workers), agriculture/forestry/
fishing (19), and construction (15).

The risk for specific causes of death var-
ied by industry. Machinery was the lead-
ing cause of death in agriculture/forestry/
fishing, mining, and manufacturing. Falls
were the most prevalent in construc-
tion, followed by motor-vehicle crashes,
and machinery. Motor-vehicle crashes
were the leading cause of death in trans-
portation/communications/public utili-
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ties, wholesale trade, and public admin-
istration. Homicide was the leading cause
of death in retail trade, finance/insurance/
real estate, and services.

The occupation categories in which
the largest number of deaths occurred
were precision production/craft/
repairers (21,412 deaths [21%]), trans-
portation/material movers (18,251
[18%]), and farmers/foresters/fishers
(13,597 [13%]). Occupation categories
with the highest death rates were farm-
ers/foresters/fishers (21.4 per 100,000
workers), transportation/material mov-
ers (21.3), and handlers/equipment
cleaners/helpers/laborers (13.4).

State Estimates

The greatest number of fatal occupa-
tional injuries occurred in California
(10,712 deaths [10%]), Texas (10,294
[10%]), Florida (6,269 [6%]), Illinois
(4,582 [4%]), and Pennsylvania (4,402
[4%]). Fatal occupational injury rates
were highest in Alaska (22.7 per
100,000 workers), Wyoming (15.8),
Montana (11.8), Idaho (10.4), and West
Virginia (10.1). The leading causes of
death varied for each of these five states.
For example, water transport ac-
counted for the most deaths in Alaska
(33%), compared with approximately
2% for the United States, and air trans-
port was the second or third leading
cause of death in four of the five states,
compared with being the seventh over-
all cause of death nationally.

Reported by: Div of Safety Research, National Insti-
tute for Occupational Safety and Health, CDC.

CDC Editorial Note: The findings in
this report indicate a general decrease
during 1980-1997 in the annual num-
ber of deaths and the annual rates of oc-
cupational deaths in the United States.
In addition, the leading causes of death
have changed through the 1990s. Al-
though surveillance data cannot iden-
tify reasons for these temporal trends,
changes in the workplace (e.g., in-
creased and better targeted regula-
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tions, improved hazard awareness, new
technology, and mechanization) are
possible factors.” In addition, changes
in the economy, the industrial mix, and
the distribution of the workforce* and
improvements in acute trauma care for
injured workers may have contrib-
uted to these decreases.

NTOF is the only surveillance sys-
tem with comprehensive fatal occupa-
tional injury data for the United States
during the 1980s. NTOF provides data
for examining temporal trends and ana-
lyzing data by cause of death and in-
dustry, both useful tools for identify-
ing injury patterns and suggesting
targets for interventions.

The findings in this report are sub-
ject to at least four limitations. First,
only 67%-90% of all fatal occupa-
tional injuries can be identified using
death certificates as the source of case
identification.! Second, standardized
guidelines for coding the “Injury at
Work?” item on the death certificates
were introduced in 1992:% as a result,
earlier application of this item may have
been inconsistently applied. Third, in-
formation derived solely from death cer-
tificates lacks the level of detail found
in multisource databases, resulting in
increased potential for misclassifica-
tion. Finally, the rates presented in this
report do not reflect the difference in
exposure for groups that commonly
work <40 hours per week (e.g., youth
and older workers).

In 1992, BLS began collecting data
on work-related deaths from all 50
states and the District of Columbia
through the Census of Fatal Occupa-
tional Injuries (CFOI), a multisource
surveillance system that incorporates
information from various sources, in-
cluding death certificates, workers’
compensation reports, medical exam-
iner and coroner reports, news media,
motor-vehicle incident reports, infor-
mation from other federal agencies, and
follow-up questionnaires.” CFOI uses
multiple data sources and requires that
work-relatedness be substantiated by at
least two of these sources, leading to im-
provements in both case ascertain-
ment and data accuracy. NTOF and
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CFOI identified similar patterns from
1992 through 1997, the years for which
data collection for the two systems over-
lapped; however, NTOF identified
32,368 deaths, compared with 37,875
by CFOI.°

One of the national health objec-
tives for 2010 is to reduce the rate of
work-related injury death to 3.2 per
100,000 workers (objective 20-1a).”
Surveillance data, such as those gath-
ered through NTOF and CFOI, pro-
vide the basis for strategies to prevent
traumatic work-related deaths by pro-
filing high-risk worker groups and lead-
ing causes of death. This information
can be used to develop targeted injury-
prevention efforts. Additional informa-
tion about NTOF is available from
NIOSH, telephone (800) 356-4674 or
(513) 533-8328; or at http://www.cdc
.gov/niosh/homepage.html.
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EQUIPMENT THAT COMPACTS AND BALES
loose solid waste materials into denser,
more easily transported units is com-
mon in refuse disposal and recycling
and is used routinely at recycling cen-
ters, manufacturing facilities, and re-
tail and wholesale stores to compress
paper, textiles, metals, plastic, and other
material.” Persons operating balers and
compactors can become caught by the
powered rams of the compression
chambers while using these ma-
chines. Risk factors resulting from these
incidents have been identified through
surveillance findings and results of in-
vestigations conducted by CDC’s Na-
tional Institute for Occupational Safety
and Health (NIOSH) Fatality Assess-
ment and Control Evaluation (FACE)
program? and the Bureau of Labor
Statistics Census of Fatal Occupa-
tional Injuries (CFOI),# a nationwide
multisource reporting system for oc-
cupational deaths. This report de-
scribes the results of two baler and com-
pactor-related investigations conducted
during 1992-2000, summarizes sur-
veillance data from 1992 through 1998,
which indicated that some employers
and workers may have been unaware
of the hazards of operating or working
near compacting and baling equip-
ment, and suggests safety recommen-
dations for preventing future inci-
dents.

Case Reports

Case 1. In July 2000, a 16-year-old
produce market worker died from
crushing injuries when he was caught
in the vertical downstroke baler he was
operating. He was working alone in the
market’s basement and was using the
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baler to crush cardboard boxes when
he was caught by the machine’s ram.
Investigations determined that the ma-
chine’s safety interlock§ had been by-
passed, allowing the machine to oper-
ate with the loading door open. The
worker may have reached into the com-
pression chamber while the machine
was operating and was caught by the
ram during its downstroke.

Case 2. In May 1997, a 34-year-old
paper products worker died after fall-
ing into an operating baler. The worker
and a co-worker were loading scrap pa-
per into the baler through a belt con-
veyor when the material jammed in the
baler’s feed chute. The co-worker shut
down the conveyor but not the baler’s
automatic controls, and the worker as-
cended to a platform between the end
of the conveyor and the feed chute.
When he leaned over the platform rail
to clear the jam, he fell through the feed
chute and into the compression cham-
ber. His presence tripped the auto-
matic control sensor, and the baler’s ram
was activated.

Surveillance Data

CFOI identified 34 deaths related to
compactors and balers during 1992-
1998; 29 (85%) occurred when a
worker was caught or crushed by the
compacting ram of the machine. De-
cedents were age 17-72 years (me-
dian: 37 years): six were <25 years, 10
were 25-34 years, nine were 35-44
years, and nine were =45 years. Twelve
worked in the wholesale trade indus-
try; nine in manufacturing; eight in
transportation/communications/
public utilities; and the remainder in re-
tail and services industries. Six deaths
occurred during the processing of card-
board,; five workers were processing pa-
per; five were processing trash; and five
were processing cans, scrap metal, cot-
ton, or plastic wrap. For eight deaths,
the material being processed was not
specified.

During 1992-2000, FACE received 19
reports of baler and compactor-
related deaths from 13 states (four in
Missouri, three in New Jersey, two in
Massachusetts, and one each in Cali-
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fornia, Colorado, Iowa, Nebraska, New
York, North Carolina, South Carolina,
Tennessee, Texas, and Washington). All
19 were men, aged 16-52 years (me-
dian: 36 years), who sustained crush-
ing or amputation injuries from the
compacting ram after they reached into
or entered the compression chamber of
an operating machine. Injury-related
activities were identified through case
reports; reaching or falling into the com-
pression chamber injured 12 persons,
the presence of the worker in the com-
pression chamber automatically acti-
vating the ram injured six, clearing
jammed material from an operating
machine injured five, co-workers acti-
vating the ram without knowing that
the worker was inside the compres-
sion chamber injured three, and
attempting to retrieve unbalable mate-
rial from an operating machine injured
two; some incidents involved more than
one factor.

Field investigations that identified in-
jury risks were conducted for 11 inci-
dents. Nine involved failure to imple-
ment effective power supply shutdown
and ram pressure dissipation proce-
dures, six involved failure to follow
standard procedures for clearing ma-
terial jams, six involved attempting to
clear material jams without shutting
down the machine’s automatic con-
trols, five involved operating ma-
chines with bypassed or defective safety
interlocks, and three involved work-
ers’ operating a machine without de-
termining the location of co-workers.

Reported by: Fatality Assessment and Control Evalu-
ation Program, Div of Safety Research, National In-
stitute for Occupational Safety and Health, CDC.

CDC Editorial Note: Baling and com-
pacting equipment is built in various
sizes and configurations; however,
whether the machine is a compactor or
a baler, workers are exposed to similar
injury risks. Both types of machines
compress refuse material through the ac-
tion of a powered ram that moves ver-
tically or horizontally into and through
a compression chamber. Using tons of
pressure, the ram compresses the cham-
ber contents into a small, dense unit. Bal-
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ers compress and bind the material us-
ing wire or twine, and compactors
compress the material into a container
that is stored for later transport. Re-
cently manufactured machines con-
form to American National Standards In-
stitute specifications such as point-of-
operation guards to prevent injury
associated with reaching into an oper-
ating machine and interlocked control
systems to interrupt or reverse the ram’s
motion when the compression cham-
ber doors are opened.!* However, some
older machines may not have guards and
interlocks.

Automatically controlled machines
operate when the control system senses
the presence of sufficient material to be
compressed. Because ram motion may
not have started or may have ceased
during a jam, workers may not recog-
nize that the machine is operational and
the ram could activate inadvertently un-
less the power supply is disconnected
and the ram pressure is dissipated. Em-
ployers may not recognize the need to
standardize jam clearing procedures to
include both power supply shutdown
and ram pressure dissipation proce-
dures.

The findings in this report are sub-
ject to at least five limitations. First, be-
cause of the variety of industries and
circumstances in which these ma-
chines were used and the limits of sur-
veillance for fatal injuries, this report
may underestimate the number of com-
pactor- and baler-related deaths. Sec-
ond, the FACE state component re-
ceives reports of work-related deaths
from only 15 states. Third, because of
limited injury descriptions in CFOI
compared with FACE descriptions, the
exact circumstances of injury often can-
not be determined. Fourth, deaths iden-
tified by FACE from 1992 through 1998
probably were included in CFOI al-
though not necessarily identified as
baler- or compactor-related; there-
fore, FACE and CFOI cases overlap. Fi-
nally, the number of reported cases was
small, thus limiting generalizability.

On the basis of information col-
lected from FACE investigations, the
following measures are recommended

©2001 American Medical Association. All rights reserved.



to reduce the risk for worker injury in
compactors and balers: (1) employers
should train workers to recognize the
hazards of operating or working near
balers and compactors; (2) before jams
are cleared, authorized employees
should verify that the machine’s elec-
trical power has been disconnected, the
disconnecting device has been locked
and tagged, and the ram pressure has
been dissipated®; employers should
implement appropriate power supply
shutdown procedures whenever re-
pair or maintenance is needed*; (3) em-
ployers should implement standard
procedures for managing common
events such as material jams; (4) bal-
ers and compactors should be equipped
with machine guards and safety inter-
locks to prevent worker injury and in-
terlocks should be designed so that they
cannot be bypassed; and (5) employ-
ers should require machine operators
to account for the location of co-
workers before activating compactor or
baler rams.
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*This report considers only stationary machines.
+tFACE conducts fatality investigations of selected cat-
egories of cases, including machinery-related inci-
dents, and disseminates injury prevention informa-
tion. Through a series of cooperative agreements with
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$CFOl is a multisource (e.g., death certificates, medi-
cal examiner/coroner reports, workers' compensa-
tion reports, and police reports) reporting system for
occupational deaths implemented nationwide by the
Bureau of Labor Statistics in 1992.
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§A device or mechanism used to connect individual
components so that the action of one part of the equip-
ment is constrained by or dependent on another'?;
in general, the purpose of an interlock is to prevent
or interrupt the operation of machine components un-
der specified conditions, usually when a hazard is pre-
sent. As applied to balers and compactors, the inter-
lock prevents or interrupts movement of the
compacting ram if the machine’s access doors are
opened while the machine is energized or in motion.

Nonfatal
Occupational
Injuries and llInesses
Treated in Hospital
Emergency
Departments—
United States, 1998

MMWR. 2001;50:313-317
2 figures omitted

THE NATIONAL ELECTRONIC INJURY SUR-
veillance System (NEISS) includes data
about nonfatal occupational injuries
and illnesses treated in U.S. hospital
emergency departments (EDs). This re-
port summarizes 1998 injury and ill-
ness estimates based on NEISS, which
indicate that the magnitude and pat-
terns of nonfatal occupational injuries
and illnesses were comparable to esti-
mates reported for 1996.! Younger
workers continue to have the highest
rates of work-related injuries and ill-
nesses; therefore, interventions should
address the health and safety needs of
young workers, most of whom lack sub-
stantial experience in the work place.

In 1998, NEISS identified approxi-
mately 47,000 work-related injuries and
illnesses treated in 67 EDs derived from
anational stratified probability sample
ofall U.S. hospitals with a minimum of
six beds and a 24-hour ED.” The NEISS
sampling frame for work-related ED vis-
its was updated in October 1997 based
on the 1995 listing of U.S. hospitals with
EDs. As a result, compared with ear-
lier reports, the updated hospital sample
had changes in the makeup of hospi-
tals within each size stratum in the
sample and the statistical weights for
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cases, which are used to extrapolate to
national estimates."

Work-related ED visits for injury or
illness were identified from admis-
sions information and ED chart re-
view. A work-related case was defined
as any injury or illness incurred by a ci-
vilian worker while working for com-
pensation, arriving or leaving work but
on the employers’ premises, during
transportation between locations as a
part of the job (excluding commuting
to or from home), doing agricultural
production activities, or working as a
volunteer for an organized group (e.g.,
volunteer fire department).? Military in-
juries, common illness cases (e.g., colds
or viruses), routine drug and alcohol
screening, and revisits to an ED for a
previously treated injury or illness were
excluded.

Employment estimates, used to cal-
culate injury rates, were 12-month
averages for 1998 Current Population
Survey (CPS) data based on full-time
equivalent (FTE) workers (1 FTE =
2000 hours per year).? CPS is a monthly
household survey of the U.S. civilian,
noninstitutionalized population aged
=15 years that includes wage and sal-
ary workers, self-employed workers,
part-time workers, and unpaid work-
ers who worked =15 hours a week in
family-operated enterprises, but ex-
cludes volunteers for organized groups.
However, cases involving volunteer
workers were not removed from the in-
jury/illness estimates or rate estimates
presented in this report because of dif-
ficulties in identifying these workers in
the NEISS database. Injuries and ill-
nesses to workers aged =14 years (0.1%
of total) were included in the total in-
jury/illness estimates but were ex-
cluded from injury/illness estimates in
the rate calculations because employ-
ment data for this age group were not
available.

In 1998, an estimated 3,600,000 (95%
confidence interval [CI]=+600,000)
occupational injuries and illnesses to
workers of all ages were treated in EDs.
The overall occupational injury and ill-
ness rate was 2.9 (95% CI=x0.5) per
100 FTE workers aged =15 years. The
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injury and illness rate for males (3.4;
95% CI=+0.6) was 1.6 times the rate
for females (2.1; 95% CI=+0.3). The
rate was highest for younger workers
and decreased with increasing age.

Workers aged 15-17 years had a par-
ticularly high rate of burns, ranging
from two- to 10-fold higher than that
for older workers. Burns and lacera-
tions accounted for one half of inju-
ries to workers aged <20 years and ap-
proximately one fourth to one third of
injuries to workers aged =20 years.

In 1998, approximately 70% of inju-
ries resulted in lacerations, punctures,
amputations, and avulsions (27%);
sprains and strains (25%); and contu-
sions, abrasions, and hematomas (21%).
Hands and fingers, the most com-
monly injured body parts (30%), were
treated almost twice as frequently in EDs
as injuries to other anatomic groups:
trunk, back, and groin (18%); head and
neck (17%); lower extremities (17%);
and upper extremities (excluding hands
and fingers) (15%).

Nearly all of the estimated 3.6 mil-
lion work-related injuries and illnesses
were treated in EDs and released. Ap-
proximately 60,000 (95% CI==16,000)
of these injuries/illnesses resulted in hos-
pitalization, and an additional 18,000
(95% CI=+5,000) were transferred from
the ED to another medical facility. Of
hospitalized patients, 85% were males.
The highest proportion of hospitaliza-
tions (35%) were the result of fractures
and dislocations.

Reported by: Div of Safety Research, National Insti-
tute for Occupational Safety and Health, CDC.

CDC Editorial Note: The findings in
this report indicate that the number and
distribution of work-related injuries/
illnesses treated in an ED and the injury/
illness rates, overall and by sex, were
approximately equal for 1996 and 1998.
These trends continue to be consis-
tent with general patterns observed in
the earliest NEISS-based national
estimates of ED-treated nonfatal work-
related injuries/illnesses reported
for 1982.*
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The 1996 NEISS injury estimates
were based on a hospital sampling
frame that used the 1985 listing of U.S.
hospitals. Because of the 1997 sam-
pling frame update and changes in pro-
cedures for correcting hospital under-
reporting, the previously reported
estimate for 1996 of 3.3 million inju-
ries' is now crudely estimated to be ap-
proximately 4% lower (3.2 million)
(NIOSH and the Consumer Product
Safety Commission, unpublished data,
2000). Proportional distributions for
1996 are influenced minimally by the
sampling and weighting factors and
are more directly comparable to 1998
estimates.

The Bureau of Labor Statistics (BLS)
reported approximately 5.9 million non-
fatal occupational injuries and ill-
nesses in 1998, with an incidence rate
of 6.7 injuries/illnesses per 100 FTE
workers for private industry.” BLS ex-
cludes the self-employed, small farms,
and government employees, restric-
tions that do not apply to the NEISS
work-related injury estimates. How-
ever, NEISS estimates are restricted to
ED-treated injuries and illnesses; BLS in-
cludes workplace injuries and illnesses
treated in any health-care venue. If 1998
patterns of medical treatment are simi-
lar to those determined from the 1988
National Health Interview Survey
(NHIS) Occupational Supplement,' then
the 3.6 million ED-treated injuries/
illnesses in NEISS represent approxi-
mately one third (34%; 95% Cl=+5%)
of all U.S. work-related injuries/
illnesses that required medical treat-
ment or resulted in lost work time of
more than 1 day in 1998. By crude ex-
trapolation, approximately 10 million
occupational injuries and illnesses in
1998 is probably a more comprehen-
sive figure for the overall injury/illness
burden of U.S. workers.

Workers aged 15-17 years had an in-
jury/illness rate of 4.9 per 100 FTE in
1998. Most of these injuries in younger
workers were probably related to the
high proportion of youth working in
services and retail trades, particularly
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eating establishments.®” Teenagers are
at particularly high risk for injuries be-
cause they frequently lack substantial
work experience, safety training, and
appreciation for their workplace in-
jury risk. One of the national health ob-
jectives for 2010 is to reduce the ado-
lescent occupational injury rate to no
more than 3.4 per 100 FTE workers
aged 16-17 years (objective 20-2h).® Ef-
fective strategies to address workplace
safety issues for youth, such as those
developed in community-based young
worker projects in California and Mas-
sachusetts,” must be implemented to
meet the objective.

REFERENCES

1. CDC. Surveillance for nonfatal occupational inju-
ries treated in hospital emergency departments—
United States, 1996. MMWR 1998;47:302-6.

2. Jenkins EL, Kisner SM, Fosbroke DE, et al. Fatal in-
juries to workers in the United States, 1980-1989: a
decade of surveillance, national profile. Washington,
DC: US Department of Health and Human Services,
1993.

3. Bureau of Labor Statistics. Current Population Sur-
vey microdata files for 1998. Washington, DC: US De-
partment of Labor, Bureau of Labor Statistics, 1999.
4. Coleman PJ, Sanderson LM. Surveillance of occu-
pational injuries treated in hospital emergency rooms—
United States, 1982. MMWR 1983;32(no. S-2).

5. Bureau of Labor Statistic. Survey of occupational
injuries and illnesses, 1998. Washington, DC: US De-
partment of Labor, Bureau of Labor Statistics, 2000.
6. Hendricks KJ, Layne LA. Adolescent occupational
injuries in fast food restaurants: an examination of the
problem from a national perspective. J Occup Envi-
ron Med 1999;41:1146-53.

7. Layne LA, Castillo DN, Stout N, Cutlip P. Adoles-
cent occupational injuries requiring hospital emer-
gency department treatment: a nationally represen-
tative sample. Am J Public Health 1994,84:657-60.
8. US Department of Health and Human Services.
Healthy people 2010 (conference ed, 2 vols). Wash-
ington, DC: US Department of Health and Human Ser-
vices, 2000.

9. US Department of Health and Human Services. Pro-
moting safe work for young workers: a community-
based approach. Cincinnati, Ohio: US Department of
Health and Human Services, 1999: DHHS publica-
tion no. 99-141.

*Through a collaboration between NIOSH and the U.S.
Consumer Product Safety Commission (CPSC), work-
related injury and illness information was collected with-
out limitations by age, consumer product involve-
ment, or type of injury event at two thirds of the 101
NEISS hospitals used by CPSC for the collection of prod-
uct-related injuries.

tPercentage of the 3.1 million occupational injuries
estimated for 1988 that received initial medical treat-
ment in an ED. The 2000 NHIS is expected to pro-
vide a more up-to-date estimate of ED use for occu-
pational injuries and may indicate that use of different
medical venues has changed substantially since the
1988 survey.

©2001 American Medical Association. All rights reserved.



