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CDC’s NATIONAL Institute for Occu-
pational Safety and Health (NIOSH)
monitors occupational injury deaths
through death certificates compiled for
the National Traumatic Occupational
Fatalities (NTOF) surveillance sys-
tem.*! Previous reports analyzed data
from 1980-1989.1* This report updates
these estimates on the magnitude of
work-related injury deaths for the
United States from 1980 through 1994,
the most recent year for which data are
available from this system, and identi-
fies high-risk industries and occupations
at national and state-specific levels. The
findings indicate that the annual total
number of deaths and crude death rates
decreased from 7405 (7.5 per 100,000
workers) in 1980 to 5406 (4.4 per 100,000
workers) in 1994.

National death rates were calculated
using denominators from employment
data from the Current Population Sur-
vey, a population-based household sur-
vey of the Bureau of Labor Statistics
(BLS).* Deaths among military workers
were excluded from the analyses be-
cause the employment data do not in-
clude military employment numbers.
Crude death rates per 100,000 workers
were calculated as the number of deaths
among civilian workers for each year di-
vided by the number of employed civil-
ians for each year. Because published es-
timates for employment by state exclude
self-employed workers and report gov-
ernment workers separately, computer-
ized data files obtained from the 1990-
1994 BLS Current Population Survey
monthly employment files,” which in-
clude self-employed and government
workers by industry categories, were
used to calculate death rates by state.

National Estimates, 1980-1994

From 1980 through 1994, a total of
88,622 civilian workers died in the United
States from occupational injuries, an av-
erage of 16 work-related deaths per day.
The annual total number of deaths de-
clined 27%, from 7405 in 1980 to 5406 in
1994. The average rate for occupational
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injury deaths for all workers decreased
41%, from 7.5 per 100,000 workers in 1980
to 4.4 per 100,000 workers in 1994. Motor-
vehicle-related deaths,T the leading cause
of death for U.S. workers since 1980, ac-
counted for 23.1% of deaths during the
15-year period. Homicides became the
second leading cause of occupational in-
jury deaths in 1990 (13.5% of occupation-
related deaths), surpassing machine-
related deaths (13.3% of total).

The industries in which the largest
numbers of deaths occurred during this
period were construction (16,091 deaths
[18.2%]), transportation/communication/
public utilities (15,668 [17.7%]), and
manufacturing (12,371 [14.0%]). Indus-
tries with the highest death rates per
100,000 workers were mining (30.5),
agriculture/ forestry/fishing (20.5), and
construction (15.5). The occupation cat-
egories in which the largest numbers
of deaths occurred were precision pro-
duction/crafts/repairers (17,392[19.6%]),
transportation/material movers (16,134
[18.2%]), and farmers/foresters/ fishers
(10,960 [12.49%]). Occupation categories
with the highest death rates per 100,000
workers were transportation/material
movers (23.0), farmers/foresters/fishers
(20.7), and handlers/equipment cleaners/
helpers/laborers (15.1).

State Estimates, 1990-1994

From 1990 through 1994, motor-ve-
hicle-related incidents were the leading
cause of occupational death in 38 states.
Machine-related incidents were the
leading cause of death in five states; ho-
micides, in three states and the District
of Columbia; falls, in two states; and wa-
ter transport and struck by falling ob-
jects, one state each. The construction
industry accounted for the largest num-
ber of work-related deaths in 19 states;
manufacturing, in 12 states; agriculture/
forestry/fishing, in 11 states; transpor-
tation/communication/public utilities, in
five states; retail trade, in one state and
the District of Columbia; services, in one
state; and mining, in one state. Mining
was the highest risk industry in 26
states;agriculture/forestry/fishing,in 19
states; construction, in three states and

the District of Columbia; and transpor-
tation/communication/public utilities, in
two states.

The largest numbers of deaths, by
occupation, were among precision pro-
duction/crafts/repairers in 29 states;
farmers/foresters/fishers in 14 states;
transportation/material movers in eight
states; and service workers in the Dis-
trict of Columbia. Occupation categories
with the highest rates were farmers/
foresters/fishers in 28 states; transpor-
tation/material movers in 20 states;
handlers/equipment cleaners/helpers/la-
borers in one state and the District of
Columbia; and technicians and related
technical support occupations in one
state.

Reported by: Div of Safety Research, National Institute
for Occupational Safety and Health, CDC.

CDCEditorial Note: The findingsin this
report indicate a general decrease in oc-
cupational injury deaths in the United
States during 1980-1994. The decreases
include the total numbers and average
crude rates of deaths over the years and
the average number of work-related
deaths per year from the 1980s (6359)
through 1994 (5267). In addition, the
leading causes of death have changed
through the 1990s. Although surveil-
lance data cannot identify the reasons
for these changes over time, there have
been many changes in the workplace
that may have contributed to these
changes (e.g., increased regulations and
hazard awareness and new technology
and mechanization) as well as changesin
the economy, the industrial mix, and the
distribution of the workforce.?

The findings of this analysis are sub-
ject toatleast twolimitations. First, only
67%-90% of all fatal occupational injuries
can be identified through death certifi-
cates.! Second, classification of “on-the-
job” differs among medical examiners and
coroners.’ Because of these limitations, the
numbers presented in this report should
be considered as minimum values.

The NTOF surveillance system, the
most comprehensive source of surveil-
lance data for fatal work-related injuries
during 1980-1991, allows examination of
trends over time and analysis of data
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within states, useful tools for identifying
injury patterns and suggesting targets
for preventive interventions. To address
the limitations of death certificates and
other existing data sources in the surveil-
lance of fatal occupational injuries,in 1992
the BLS began collecting national work-
related death data through the Census
of Fatal Occupational Injuries (CFOI).
CFOI is a multi-source surveillance sys-
tem that typically requires at least two
source documentsi to verify work-relat-
edness.™ Although CFOI and NTOF
identified similar patterns for industry
and occupation in 1994, NTOF captured
5406 civilian deaths and CFOI captured
6528.1° Another difference between the
two surveillance systems is that the cod-
ing systems used to specify cause of death
differ: NTOF uses E-codes from the In-
ternational Classification of Diseases,
Ninth Revision'; CFOI uses the BL.S-de-
signed Occupational Injury and Illness
Classification System.™ Direct compari-
sons of the two systems are complicated,
but broad results on cause of death ap-
pear to be similar.

The data presented in this report pro-
vide the basis for strategies to prevent
traumatic work-related injury deaths by
taking into account high-risk industries
and occupations and the varying pat-
terns of fatal injuries identified in these
data. In particular, state health depart-
ments and othersinvolved in prevention
of occupationalinjuries canuse the state-
specific data to identify high-priority ar-
eas for intervention. Additional state-
specific data and information about
NTOF are available from NIOSH; tele-
phone (800) 356-4674 or (513) 533-8328.
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*NTOF is based on death certificates compiled from 52
vital statistics reporting units in the United States. In-
clusion criteria for death certificate submission to the
NTOF database include (1) age =16 years; (2) external
cause of death (International Classification of Diseases,
Ninth Revision, codes E800-E999); and (3) “injury at
work” designation.

T The category of motor-vehicle-related deaths includes
crashes occurring on and off the roadway, pedestrians
struck by motor vehicles, noncollision incidents (e.g.,
falls from buses or cars), incidents involving off-road
motor vehicles (e.g., snowmobiles or all-terrain ve-
hicles), and incidents involving other road vehicles (e.g.,
bicycles).

i CFOI source documents include death certificates,
Workers’ Compensation records, and reports to federal
and state agencies.

Surveillance for Nonfatal Occupational Injuries
Treated in Hospital Emergency Departments—
United States, 1996

MMWR. 1998;47:302-306
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CDC’s NATIONAL Institute for Occu-
pational Safety and Health (NIOSH)
uses the National Electronic Injury Sur-
veillance System (NEISS) for surveil-
lance of nonfatal occupational injuries
treated in hospital emergency depart-
ments (EDs).* Thisreport, based on 1996
NEISS data, is the first since 1983! to
provide updated national estimates of
the magnitude and risk for nonfatal oc-
cupational injuries treated in EDs; the
findings indicate that the workers at
highest risk are young and male.

The Consumer Product Safety Com-
mission (CPSC) developed NEISS to
monitor injuries involving consumer
products and to serve as a source for fol-
low-up investigation of selected product-
related injuries.? Data are collected at 91
hospitals selected from a stratified prob-
ability sample of all hospitals in the
United States and its territories. The
sampling frame was stratified by hospital
size (determined by the annual total of
ED visits) and geographicregion,and the
final sample of 91 hospitals was then se-
lected. NIOSH used 65 of the 91 hospitals
to collect work-related injury data.t Each
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injury case in the sample was assigned a
statistical weight based on the inverse of
the hospital’s probability of selection, and
this weight was used to calculate national
estimates. Confidence intervals (CIs)
were calculated using methods described
in detail elsewhere.?

A work-related case was defined as
any injury sustained during perfor-
mance of (1) work for compensation,
(2) volunteer work for an organized
group, or (3) a work task on a farm. The
“Operational Guidelines for Determina-
tion of Injury at Work” were provided to
hospital coders to assist in identifying
work-related injuries.* Unlike the CPSC
consumer product data, the work-re-
lated data collected for NIOSH included
all cases regardless of whether a con-
sumer product was involved in the in-
jury event.

Estimates of numbers of employed
workers, used to calculate injury rates,
were derived from the Current Popula-
tion Survey (CPS) of the Bureau of La-
bor Statistics (BLS),? a national popula-
tion-based household survey that includes
approximately 60,000 households each
month. For this report, injury rates or
risk estimates were calculated using two

different estimates of employment as de-
nominators. The first method was based
on numbers of workers, which were ex-
tracted directly from published BLS data;
injury rates using these denominators are
referred to as “employee-based” and are
presented as numbers of injuries per 100
workers. The second approach was based
on actual numbers of hours worked, and
the corresponding rates are referred to
as “hour-based.” CPS monthly public use
micro data files were used to generate the
hour-based employment estimates, which
were calculated by dividing the actual
hours worked per week (as reported by
the household respondent) by 40 hours,
then multiplying by the weighted esti-
mate of the number of working persons;
these rates are presented as numbers of
injuries per 100 full-time equivalents
(FTEs). Allinjury rates presented in this
report are crude rates. Ninety-five per-
cent CIs and injury rate ratios were cal-
culated from the hour-based rates. In-
jured persons aged =15 years were
excluded from this analysis because em-
ployment data used to calculate rates
were unavailable for this age group.
An estimated 3.3 million persons aged
=16years were treated for occupational
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injuriesin EDsinthe United States dur-
ing 1996, yielding an average crude an-
nual rate of 2.8 injuries per 100 FTEs
(95% CI = 2.2-3.3). Of those persons in-
jured, 23.2% (765,762) were workers
aged 16-24 years, 70.8% (2,337,412) were
aged 25-54 years, and 6.0% (198,477)
were aged =55 years. The rates were 3.3
per 100 FTEs for men (69% of total in-
juries) and 2.1 per 100 FTEs for women
(31% of total injuries). Hour-based in-
jury rates were higher than employee-
based rates for women and for the
youngest and oldest workers. The over-
all male:female rate ratio (based on the
FTE employment estimates) was 1.6:1,
but this ratio decreased with increasing
age. Theratiowas 1.5:1 for workers aged
16-17 years and 2.0 for workers aged 18-
19 and 20-24 years, decreasing to 0.9:1
for workers aged 65-74 years and 0.7:1
for workers aged =75 years.

Persons aged 18-19 years had the high-
est injury rates for both men and women.
Excluding workers aged 16-17 years, in-
juryrates decreased with increasing age.
Men aged <25 years had a significantly
higher injury rate (6.7 per 100 FTEs; 95%
CI = 4.8-8.6) than all men (3.3 per 100
FTESs; 95% CI = 2.6-4.0) and men aged
=45 years had a significantly lower rate
(1.7 per 100 FTEs; 95% CI = 1.4-2.1).
Women aged <20 years had a signifi-
cantly higher rate (4.2 per 100 FTEs; 95%
CI = 3.1-5.3) than all women (2.1 per 100
FTEs; 95% CI = 1.7-2.5), and those aged
65-74 years had a significantly lower rate
(1.2 per 100 FTEs; 95% CI = 0.8-1.7).

Hands and fingers were the anatomic
sites sustaining the most injuries (30%).
Physician-diagnosed sprains and strains
accounted for 27% of the injuries, fol-
lowed by lacerations (22%) and contu-
sions/abrasions/hematomas (20%). Lac-
erations to the hands and fingers ac-
counted for 15% of all injuries, and
sprains and strains to the back, groin,
and trunk accounted for an additional
12% of all cases treated in hospital EDs.

Reported by: Div of Safety Research, National Institute
for Occupational Safety and Health, CDC.

CDC Editorial Note: In 1983, NIOSH
reported findings on the magnitude of
nonfatal occupational injury using the
1982 NEISS data.! This report examin-
ing data from 1996 is the first since then
toprovide national estimates, by age and
sex, of the risk for occupational injuries
treated in hospital EDs. These data pro-
vide aunique perspective on the study of
work-related nonfatal injuries because
many of the case-capture restrictions
common to other sources of occupational
injury surveillance data have been re-
moved. In the NEISS, theoretically all
nonfatal occupational injuries treated in
participating hospital EDs are captured,
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irrespective of involvement of a con-
sumer product or the worker’s eligibil-
ity for Workers’ Compensation.

In contrast to the system for surveil-
lance of fatal occupational injuries, a
single surveillance system capable of cap-
turing a substantial proportion of nonfa-
tal occupational injuriesis not available.*%
Analysis of the 1988 National Health
Interview Survey Occupational Health
Supplement indicates that approxi-
mately 34% of all occupational injuries
were first treated in hospital EDs.i An-
other hospital-based surveillance system
used to generate national estimates for
occupational injuries is the National Hos-
pital Ambulatory Medical Care Survey
(NHAMCS). According to NHAMCS
data, an estimated 4.2 million occupa-
tional injuries were treated in hospital
EDs in 1996, accounting for 12% of all in-
juries treated in the EDs.§" Although the
NHAMCS provides for comparisons be-
tween work-related and other injuries
treated in hospital EDs, it lacks infor-
mation about industry and occupation.
NEISS is a continuous, ongoing surveil-
lance system that includes industry and
occupation information and readily pro-
vides a mechanism for timely telephone
follow-up interviews with injured work-
ers.? Differences in the estimates pro-
duced using the NHAMCS and NEISS
data may result, in part, from sensitivity
or reporting differences, but additional
researchisnecessary to clarify thisissue.

Another occupational injury morbid-
ity surveillance system is the annual sur-
vey maintained by the BLS. The annual
survey is a private sector establishment-
based system that collects nonfatal in-
jury data as reported by the employers.
In 1996, data from the annual survey
show that 6.2 millioninjuries andillnesses
occurred in the private sector.® Although
the annual survey is not limited by source
of medical treatment, some categories of
workers (e.g., the self-employed or farms
with <11 employees) are excluded from
the data, and age-specific injury rates
cannot be calculated.’

Overall, estimates of the national mag-
nitude of and risk for nonfatal occupa-
tional injury and the age group distribu-
tions reported here are similar to those in
the 1982 ED data.! Workers at highest
risk, as described in this report, are males
and aged <20 years. Differencesbetween
the employee-based and hour-based in-
jury rates were most pronounced for
women and younger and older workers;
these groups are more likely to be part-
time workers, and the use of an employee-
based measure tends to overestimate
their true exposure to work hazards.
Overestimates of exposure (the denomi-
nator of the injury rate formula) produce
artificially low injury rates.! Further re-

search is needed to examine the distribu-
tions of injured workers in various sex
and age groups by occupation and indus-
try. Although information about the in-
dustry and occupation of injured workers
and characteristics of the injury eventsis
available in the 1996 NEISS data, this
information is in narrative format. Cod-
ing of these data is under way and will
provide the basis for future, more de-
tailed analysis by NIOSH. NIOSH cur-
rently uses the NEISS follow-up capa-
bilities to conduct telephone interview
studies with adolescents in the retail
trades and services industries, workers
aged <20 years injured on farms, and for
construction workers injured in fall-re-
lated incidents. The detailed epidemio-
logic information that can be collected
through the telephone investigations is a
valuable aspect of this injury surveillance
system for development of injury inter-
vention strategies.
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Demographic Characteristics of Persons
Without a Regular Source of Medical Care—
Selected States, 1995

MMWR. 1998;,7:277-279

2 tables omitted

Having a regular source of medical care
(i.e., aregular provider or site) is one of
the strongest predictors of access to
health-care services,'” which has been
associated with greater use of preven-
tive health services.>* This report sum-
marizes state-specific data from the 1995
Behavioral Risk Factor Surveillance
System (BRF'SS) and examines demo-
graphic factors associated with not hav-
ing a regular source of medical care
among adults in the 10 states for which
this information was available. The find-
ings indicate that certain demographic
characteristics are associated with lack
of a regular source of medical care.

The BRFSSis a state-based, random-
digit-dialed telephone survey of the non-
institutionalized U.S. population aged
=18 years.’ The 1995 BRFSS collected
information about source of medical care
from 15,989 survey respondents in 10
states (Alaska, Arizona, Illinois, Kansas,
Louisiana, Mississippi, New Jersey,
North Carolina, Oklahoma, and Vir-
ginia). Participants were asked, “Is
there one particular clinic, health cen-
ter, doctor’s office, or other place that
you usually go to if you are sick or need
advice about your health?” Prevalence
estimates were calculated for persons
who reported not having a regular
source of medical care, and the reasons
given for not having a regular source of
medical care were examined. Sample es-
timates were weighted to represent the
civilian population of each state, and
SUDAAN® (Software for the Statistical
Analysis of Correlated Data) was used
to calculate 95% confidence intervals.S
Response rates ranged from 61.6% in
Illinois to 76.2% in Oklahoma’ (overall
response rate: 68.4%).

State-specific estimates of persons
who lacked a regular source of medical
care ranged from 11.0% in Oklahoma to
20.4% in Arizona (median: 14.4%).
Among men, the prevalence of not hav-
ing a regular source of medical care
ranged from 13.5% in Oklahoma and
New Jersey to 25.1% in Alaska (median:
20.3%). Among women, the prevalence
of not having a regular source of medical
care was lower and ranged from 8.5% in
Illinois and North Carolina to 16.2% in
Arizona (median: 9.5%). In most states,
both white and black adults were more
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likely than Hispanics to have a regular
source of medical care.

Inallstates, as age increased, the like-
lihood ofhaving aregular source of medi-
cal care also increased. The prevalence
of not having a regular source of medical
care was highest among persons aged
18-29 years (range: 16.6%-31.4%; me-
dian: 25.5%), and lowest among persons
aged =65 years (range: 2.0%-10.2%; me-
dian: 4.1%). In all states except North
Carolina, persons with annual household
incomes <$15,000 were more likely to
not have aregular source of medical care
than those with incomes =$50,000.

Persons without health-care insur-
ance were more likely tonot have aregu-
lar source of care than those who did
have health-care coverage. Among per-
sons who were uninsured, the preva-
lence of not having a regular source of
medical care ranged from 24.7% in Loui-
siana to 55.4% in Arizona (median:
34.7%); and for those who were insured,
from 6.6% in Oklahoma to 14.8% in Vir-
ginia (median: 12.0%).

When persons who did not have a
regular source of health care were asked
why, most (43.2%) reported that they did
not need a doctor (range: 38.5% in New
Jersey to 55.2% in Mississippi). More
than 18% reported that they either had
no health-care insurance or could not af-
ford to visit a doctor.

Reported by the following BRFSS coordinators: P
Owen, Alaska; B Bender, Arizona; B Steiner, MS, Illi-
nois; M Perry, Kansas; R Meriwether, MD, Louisiana; P
Arbuthnot, Mississippi; G Boeselager, MS, New Jersey;
K Passaro, PhD, North Carolina; N Hann, MPH, Okla-
homa; L Redman, Virginia. S Bland, MS, TRW Inc., At-
lanta, Georgia. Behavioral Surveillance Br, Div of Adult
and Community Health, National Center for Chronic
Disease Prevention and Health Promotion, CDC.

CDC Editorial Note: The findingsin this
report indicate that persons without a
regular source of medical care are more
likely to be young, male, Hispanic, and
uninsured and to have a low household
income. Most persons who did not have a
regular source of medical care did not
think they needed a regular source. The
results suggest the need for education
about the health benefits of having a pri-
mary source of medical care, including
early identification of health problems
and increased access to and use of pre-
ventive health services. In addition, the
results provided information about fac-
tors, such aslack of health-care coverage
and cost considerations, that might pre-

vent access to preventive care and other
appropriate health services.

The findings in this report are subject
toatleast two limitations. First, because
households without telephones were not
surveyed, the findings might underrep-
resent persons who have less education,
have a lower annual household income,
or are unemployed—all of which have
been associated with increased likeli-
hood of not having a regular source of
health care.® Second, because the esti-
mates were based on self-reported data,
they may be subject to recall bias.

Having a regular source of medical
care is one of the strongest predictors of
access to health services.? Persons who
lack a regular source for medical care
haveless access to primary care?and are
morelikely toexperience adelay in seek-
ing preventive health care and services?;
such persons, therefore, are at greater
risk for chronic health conditions. Iden-
tification of subgroups at increased risk
(i.e.,young adults, males, Hispanics, per-
sons with low incomes, and uninsured
persons) is important in targeting pre-
vention strategies to ensure greater ac-
cess to and use of preventive health ser-
vices. Theseresults suggest that apolicy
of promoting aregular source of medical
careislikely tofacilitate accesstohealth-
care services for adults. At the state
level, information about regular source
of medical care can be used to develop
policies promoting better access to
health-care services, thereby lowering
the prevalence of chronic health prob-
lems and associated economic costs.
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