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Fatal Occupational Injuries in a Southern State

Dana P. Loomis,12 David B. Richardson,1 Susanne H. Wolf,12 Carol W. Runyan,23 and John D. Butts2-4

Fatal occupational injuries were studied using data from medical examiners' reports in North Carolina for the
years 1977-1991. Cases were defined as deaths due to accidents or homicide at the workplace, and
populations at risk were estimated from the 1980 and 1990 US Censuses. Mortality rate ratios and propor-
tionate mortality ratios were used as measures of association, and the population attributable risk percentage
was used as an indicator of the burden of injury. Standard weights for direct age-adjustment of rates were
obtained from the total state workforce. There were 2,524 eligible deaths—83 percent from unintentional
traumatic injuries, 14 percent from homicide, and the remainder from other causes. This report focuses on
unintentional trauma deaths, which were strongly associated with the wood production, fishing, and trans-
portation industries. Elderly, African-American, and self-employed workers had higher fatality rates than
members of other groups. Among male workers, motor vehicle crashes were the principal cause of death on
the job, followed by falling objects, machinery, and falls. The industries contributing the largest proportions of
these deaths were construction, trucking, agriculture, and logging (population attributable risk percentages
were 16.8%, 8.8%, 7.9%, and 6.9%, respectively). The fatality patterns of female workers were different:
Numbers of deaths from homicide and unintentional trauma were equal, and 27% of the latter deaths occurred
in one catastrophic fire. Decentralized and rural industries were the most hazardous, but many deaths were
outside the current jurisdiction of occupational safety and health agencies. These patterns suggest that greater
scrutiny of such industries, through both research and intervention, is warranted. Am J Epidemiol 1997;145:
1089-99.
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Occupational injuries are a significant public health
problem. According to official statistics collected for
the national Occupational Safety and Health Admin-
istration (OSHA), there are nearly seven million oc-
cupational injuries each year in the United States, of
which three million are serious and 6,500 are fatal (1,
2). These account for approximately one third of all
injuries and one sixth of all deaths among members of
the population aged 20-64 years (3).
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North Carolina's reported occupational injury rates
are near the national average and have been declining
(4-6). Nevertheless, North Carolina is an important
site for research on the epidemiology of occupational
injuries in the contemporary context. It is a key state of
the "New South" and has the lOth-largest labor force
in the United States. Despite the absence of major
cities in North Carolina, the proportion of workers
employed in manufacturing is the nation's largest, and
female and minority participation in the labor force is
high (7).

Historically, the South has differed from other re-
gions of the United States with regard to industrial
structure, workforce composition, work processes, and
public policies—all factors which, in combination
with the presence of specific hazards, can shape the
epidemiologic contours of occupational injury. In re-
cent decades, US industry has been adopting a char-
acteristically Southern form of organization based on
geographic mobility, flexibility, low labor costs, min-
imal government regulation, and opposition to labor
unions (8). The epidemiologic character of occupa-
tional injury in North Carolina may thus be indicative
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of the effects these Southern strategies could have on
worker safety if adopted elsewhere, as well as of their
current effects within the region.

Here we report on the epidemiology of fatal injuries
at work in North Carolina between 1977 and 1991,
focusing on unintentional trauma. This paper describes
the occurrence of medical examiner-recognized fatal
occupational injuries and identifies areas for research
and prevention. Medical examiner data can be more
detailed and comprehensive than the data available
from death certificates (9, 10), and occupational infor-
mation from the US Census facilitates the simulta-
neous identification of populations at risk by age, sex,
race, and industry. We emphasize the experience of
female and rural workers, groups that are important in
North Carolina but which historically have received
little attention in occupational safety research.

MATERIALS AND METHODS

Cases

Fatal occupational injury cases were identified
through North Carolina's statewide medical examiner
system. By state statute, all injury deaths in North
Carolina are under medical examiner jurisdiction. In
such cases, in addition to certifying the death and
completing the medical portion of the death certificate,
the local medical examiner collects information on the
circumstances of the death, including the manner and
means of death and whether the onset of the events
leading to it occurred at work. Medical examiners'
findings are reported to the central Office of the Chief
Medical Examiner, whose staff includes forensic pa-
thologists and data coders and managers. This state-
wide system provides an extensive array of informa-
tion which includes the cause of death, descriptions of
the decedent and the circumstances of death, and med-
ical and toxicologic information. North Carolina's
statewide reporting, coding, and retrieval system is
considered a model for other jurisdictions and pro-
vides information that is more detailed and better in
quality and comprehensiveness of ascertainment than
data from death certificates (9, 11).

Cases were selected from the Office of the Chief
Medical Examiner's central computer database. Med-
ical examiner cases with dates of onset between
January 1, 1977, when on-the-job deaths began to be
systematically identified, and December 31, 1991, the
most recent year for which data were available, were
eligible if the computer record indicated that the death
was due to accident or homicide and the fatal injury
occurred while the decedent was at work in North
Carolina. During the study period, the medical exam-
iner system did not have a formal definition of being

"at work," so this designation reflected the judgement
of the investigating county medical examiner, subject
to review and reevaluation by the central office staff.

Forty-seven deaths that occurred in North Carolina
as a result of injuries sustained in other states were
excluded because the population at risk could not be
enumerated, and 16 other individuals who died at
work but died from nonoccupational poisoning by
therapeutic drugs or beverage alcohol, or by choking
unrelated to work, were also deleted. Another 71 cases
in which the interval between injury and death was
more than 30 days were excluded in order to improve
the homogeneity of the study group.

Records of the medical examiner's investigation and
the death certificate for deaths that met the study
criteria were reviewed, and additional data were man-
ually abstracted, including information on the dece-
dent's work at the time of injury (in contrast to the
usual, lifetime occupation reported on the death cer-
tificate) and the estimated time and date of death, if
these were missing from the computer record. Occu-
pation and industry information was coded according
to the 1990 US Census classification system (12) by
coders trained according to National Center for Health
Statistics guidelines. Underlying cause of death was
coded by the Office of the Chief Medical Examiner
according to the International Classification of Dis-
eases, Ninth Revision, Clinical Modification (ICD-9-
CM) (13), using external cause codes for injuries and
poisonings. The manner or means of death (accident,
homicide, or suicide) and the underlying cause of
death were used to form four broad groupings of
work-related deaths: deaths due to unintentional trau-
matic injury; homicides; deaths due to unintentional
industrial poisoning; and deaths due to natural en-
vironmental conditions, such as lightning or heat
(table 1).

Causes of injury could be identified via the coded
underlying cause of death or via the means of death
assigned by the medical examiner using a system of
nosologic categories similar to those in the ICD-9-CM
but particular to the North Carolina medical examiner
system. The means-of-death item contains a unique
code identifying deaths attributed to farm tractors.
Analyses using both ICD-9-CM and means-of-death
categories gave similar results, but the means-of-death
categories were more specific for many occupational
injuries, so for brevity we report only those results
here.

Events with multiple fatalities were identified by
matching cases according to date, county, time, and
means of injury. Two or more deaths that matched for
all four variables were considered to have resulted
from the same event.
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