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Introducton

Injuries are a major cause of death
among young adults and adults in their
middle years.1 More than one third of
deaths among adults aged 20 to 34 years
are due to accidents and adverse effects.2
In contrast, 12% of deaths to adults aged
35 to 49 years and only 3% of deaths to
adults aged 50 to 64 years are due to ac-
cidents and adverse effects. In addition to
these deaths, each year there are 33.8 mil-
lion nonfatal injuries to adults requiring
medical attention or restriction in activi-
ty.3'4 This report focuses on episodes of
nonfatal injury.

In general, working adults have lower
injury rates than other segments of the
population.3 However, injuries do have
significant consequences for the working
population. Injuries cause the loss ofmore
working years of life than all forms of can-
cer and heart disease combined.! In 1980,
injuries and poisonings were the leading
category for medical costs amongworking
age individuals in the United States.5 Fur-
ther, injury rates among workers are ris-
ing. From 1983 to 1989, the work-related
injury rates reported by the Bureau of La-
bor Statistics' Annual Survey of Occupa-
tional Injuries and Illnesses steadily in-
creased from 7.5 per 100 full-time workers
to 8.2.67 Likewise, yearly work loss due
to injuries has increased (from 57.2 days
per 100 workers to 74.2). These data are
based on reports by employers that are
subject to underreporting.8

Injuries occur in some population
subgroups more than others.9 Whites re-
port more injuries than Blacks10 but are
far less likely to die of injuries than
Blacks.11-13 Injury rates are higher at
younger ages.3'4 To measure morbidity in
working populations, regardless of its as-
sociation with the workplace or employer-

based reporting systems, and to examine
the patterns of injuries in workers related
to known important parameters such as
race, we examined the incidence of inju-
ries among US workers using data from
the National Health Interview Survey
(NHIS).

Methods
The NHIS is a continuing nationwide

sample survey using personal household
interviews conducted by the National
Center for Health Statistics of the Centers
for Disease Control.4 Questionnaire infor-
mation is collected on demographic and
personal characteristics, illnesses, inju-
ries, impairments, chronic conditions,
health resource use, and other current
health topics. The selection of households
is based on a multistage probability sam-
pling plan permitting national estimates
for the noninstitutionalized civilian popu-
lation of the United States. Over the years
covered in this report, the response rate
for the survey was between 95% and
98%.4

For this report, data from the survey
years 1983 through 1987 were combined.
Only currently employed adults 18
through 64 years of age were included.
(Currently employed adults 65 years and
over accounted for only 6952 out of a total
of 216 528 interviews of all working
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adults.) "Currently employed" included
persons reporting that at any time during
the 2-week period covered by the inter-
view they either worked at or had ajob or
business. This included both paid and un-
paid work. Those who were temporarily
absent from a job or business were con-
sidered as currently employed if they ex-
pected to work as soon as the particular
event causing the absence (e.g., vacation,
strike, or illness) no longer existed.

An injury or injury conditionwas any
condition classified according to the na-
ture-of-injury codes 800 through 999 in the
Intermational Classification of Diseases,
9th version (ICD-9), modified for the
NI-S.14 An "episode of injury" was any
accidental or nonaccidentalviolence caus-
ing an injury requiring medical attention or
at least a half day of restricted activity,
including bed days, work-loss days, or
cut-down days. The recall period was 2
weeks prior to the interview. A person
may have had more than one episode of
injury during the recall period. Further,
more than one type of injury could result
from a single episode of injury. For the
purposes of this report, "injury" will refer
to injury episodes. The number of injury
episodes during the 2-week recall period
was multiplied by 26. Therefore, "injury
rate" refers to the annual rate of episodes
of injury.

For this report, data from 5 survey
years were combined to enhance the sta-
bility of estimates for demographic sub-
groups. In 1985 the sampling frame for the
NHIS was changed to include, among
other features, oversampling in geo-
graphic areas with a high density of
Blacks. Further, because of lack of funds,
the numbers of households in the sample
had to be reduced by one quarter in 1985
and by one half in 1986.

The NHIS is a clustered multistage
probability sample; therefore, the Statis-
tical Analysis System (SAS) procedure
SESUDAAN15 was used to compute
rates, means, and their standard errors
and to compute the effect of the complex
survey design on the standard error,
known as the "design effect".16 Average
annual rates for the 5-year period were
estimated by pooling episodes and per-
sons from all 5 years and, hence, both sur-
vey designs. The variance was, therefore,
the weighted sum of the variance due to
the 1983 through 1984 survey design pe-
riod and thevariance due to the latter 1985
through 1987 period. The variance for
1983 through 1984 could be calculated by
using SESUDAAN. However, because
sample sizes changed during 1985 through

1987, the variance for 1985 through 1987
could not be calculated in the usual man-
ner and so was estimated using two ap-
proaches. The first approach assumed that
the design effect was the same for both
time periods and equal to the design effect
for the sample collected in 1983 through
1984, deffk. The variances for the 1985
through 1987 period were then estimated
by multiplying the simple random sam-
pling variance by deffk. The second ap-
proach assumed that the coefficient of
variation was constant over both time pe-
riods. Therefore, using the estimates for
the rates in each time period and the vari-
ance for the first 2 years, the variance for
the last 3 years could be estimated.

The design effects for injury-related
parameters by demographic subgroups
were generallybetween 0.7 and 1.4, which
suggests only a moderate influence of the
complex design on the standard errors.
Standard errors presented here use the
second-coefficient of variation-
approach because (1) there was less than
a 10% difference in the magnitudes ofstan-

dard errors yielded by the two proce-
dures, and (2) the coefficient of variation
approach tended toyield larger (and hence
more conservative) standard error esti-
mates, especially for smaller subpopula-
tions.

Resuls
For the following analyses, the pop-

ulation included currently employed
adults, aged 18 through 64 years. Table 1
gives the estimated population sizes and
numbers of people interviewed by several
demographic characteristics. Among the
Black population, slightly more working
adults were in the younger group (75%) or
were women (50%).

Although the number of interviews
was quite large (209 576), only 2016 work-
ing individuals reported an injury requir-
ing medical attention or restricted activity
in the previous 2 weeks, an annual
weighted estimate of27 382 000 injuries in
the US working population. Table 2 gives
the weighted numbers of injuries and rates
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FIGURE 1-injury rats among currenty employed adult; race by age, sex, and In-
come. (Source: National Center for Health Staistcs, National Health ln-
terniw Survey, 1983-1987)

per 100 persons per year for the various
demographic subpopulations listed in Ta-
ble 1. For all characteristics, the rates
were significantly different between pairs
of subpopulations. (For race, "Whites"

was used as the reference population; for
income, "2 $20,000"; for occupation,
"white-collar"; and for education, "post-
graduate.") Overall, approximately one in
four working adults each year had an in-

jury requiring medical attention or re-
stricted activity. Approximately 89% of all
injuries were medically attended (89% of
injuries among Whites and 87% among
Blacks), and 55% were associated with at
least a half day of restricted activity (55%
among Whites and 61% among Blacks).
Injury rates were higher among the
younger male, lower income, and White
populations. Blue-collar and farm-related
occupations had higher injury rates.

Figure 1 shows the injury rates for
age, gender, and family income groups
separatelyforWhites and for Blacks. In all
comparisons except workers aged 45
through 64 years, working Blacks had
fewer injuries per person per year.

Within age groups, differences be-
tween injury rates also were observed by
gender. Among workers aged 45 through
64 years, there was no difference between
men andwomen (18.7 per 100 persons per
yearvs 17.8), whereas, in the younger age
group 18 to 44 years, men had a signifi-
cantly higher reported injury rate (33.0)
than women (25.3). When racial groups
were compared separately formen and for
women by age group, Black men in the
younger age group had lower injury rates
than White men (26.5 vs 33.9), but there
was little difference by race among older
men (18.8 vs 19.1). Among women,
Blacks had lower rates in both age groups
(20.9 vs 26.1 among women aged 18 to 44
years and 14.8 vs 18.4 amongwomen aged
45 through 64 years).

Because the distribution of jobs dif-
fers between Whites and Blacks, Table 3
shows the injury rates by four major oc-
cupational classes and by race. There was
no difference between Whites and Blacks
among white-collar workers. There were
too few Black workers in farm or farm-
related occupations to reliably estimate
the annual injury rate. Blacks had signifi-
cantly lower injury rates among blue-col-
lar workers and service workers. Within
these occupational classes, there were ra-
cial differences in the types of jobs.
Among service workers, 5% of Whites
and 10% of Blacks worked in private
households. Among the blue-collar work-
ers, 12% of Whites and 19% of Blacks
were handlers or equipment cleaners.

To determine whether the overall
higher injury rates among blue-collar
workers and service workers were found
disproportionately among individuals
with lower family incomes, the injury
rates were further classified by family in-
come (see Table 3). Low-income Blacks
were more often working in service occu-
pations (30%) than low-income Whites
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(18%). There was little racial difference in
the proportions employed in blue-collar
occupations (33% of low-income Blacks
and 36% of Whites). The injury rates
among Blacks were smaller than among
Whites for all occupation-income groups,
except white-collar workers.

In the NHIS, injuries are grouped in
four general classes: moving-motor-vehi-
cles injuries, with traffic accidents as a
subclass; accidents occurring while at
work; accidents occurring in or adjacent
to the home; and other accidents. These
classes are not mutually exclusive. In the
currently employed adult population, the
distribution among classes of accidents
was 12%, 36%, 25%, and 34%, respec-
tively. Approximately 13% ofthe moving-
motor-vehicle accidents occurred at
work.

Because "at-work" injuries were the
largest class of injuries and because all
persons in this study population were cur-
rently employed, the at-work injury rates
were calculated for the demographic sub-
groups (Table 4). In general, the at-work
injury rate pattern was similar to all-injury
rates. That is, rateswere higher among the
younger, male, and lower-income groups.
However, in contrast to the all-injury
rates, there was little difference between
racial groups in at-work injury rates. Fig-
ure 2 shows these rates by racial groups
for age, sex, and family income sepa-
rately. Only among the low-income pop-
ulation was the Black at-work injury rate
appreciably, though not significantly,
lower than the White at-work injury rate.
Approximately 93% of the at-work inju-
ries were medically attended (93% among
Whites and 94% among Blacks), and 54%
were associated with at least a half day of
restricted activity (54% amongWhites and
59% among Blacks).

The rates for at-work injuries were
calculated for the four major occupational
groups by race (Figure 3). None of the
comparisons by racewere statistically sig-
nificant. In general, the differences in rates
of at-work injuries between racial groups
were smaller than racial differences in
rates of all injuries.

Discwusion
This study confirmed some previous

findings in the injury epidemiology litera-
ture, but also generated some intriguing
results. Injuries to US working adults are
common, affecting a quarter ofUS work-
ers every year. Reported injuries occur
more frequently among the poor, among
young men, and among the White popu-

lation. Total reported-injury rates for
working Whites exceeded those for work-
ing Blacks (27 vs 22 per 100 persons per
year, respectively), but injuries occurring
at work were not different between races
(9.9 and 9.2, respectively).

In contrast to these findings for non-
fatal injuries, injury death rates are about
18% higher in Blacks for injuries occuring
at workl12l3 and for many specific causes
of injury death regardless of whether the
injury occurred at work." Specific types
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of injuries (including nonfatal injuries)
show different racial patterns. Hospital-
and clinic-based studies have reported
more Whites among motor vehicle injury
or spinal cord injury victims,17".8 and
more non-Whites among penetrating in-
jury or ocular traumavictims.1719 The de-
mographic distributions of these patients,
however, may reflect the populations
served and not necessarily the rates of in-
juries in the population subgroups.

Major national surveillance systems
that include nonfatal injury information,
such as the Bureau of Labor Statistics'

Annual Survey of Occupational Injuries
and Illnesses and the Consumer Product
Safety Commission's National Electronic
Injury Surveillance System, either do not
collect race or ethnicity data or do not
routinely tabulate databy race. The NHIS
is a source of national nonfatal injury in-
formation that provides both racial and
ethnic information. This report and an

analysis of data from the National Health
Surveys from June 1959 through June
19619 (predecessors to the NHIS) show
higher nonfatal injury rates for Whites, ex-

cept for injuries occurring atwork. In both

analyses, the reported injury rates for
Whites were about 23% higher than for
Blacks (in this report) or for non-Whites
(in the earlier report), although the rates
have doubled over the time period. Re-
ported injuries occurring at work have
also doubled, but the racial difference has
remained only about 5%. The authors of
the earlier report hypothesized that racial
differences in all-injury rates could be due
to socioeconomic status, "culture" (in-
cluding patterns of use of medical facili-
ties), and nature of the work performed.9
Some of these factors are evaluated in the
present report.

Young (ages 18 to 44), workingWhite
men had the highest reported injury rates,
significantly higher than their Black coun-
terparts. Injury rates were highest among
blue-collar workers. Among blue-collar
and service workers, White rates ex-
ceeded those for Blacks, and this re-
mained true when these occupational
groups were further subdivided into in-
come categories. Injuries occurring at
work account formore than one third ofall
injuries occurring toworking persons. The
pattern of at-work injuries showed little of
the racial differences observed for injuries
in general, with the exception that, among
the poor, at-work injury rates for Whites
exceed those for Blacks.

In the NHIS, anevent cannotbe clas-
sified as an injury episode unless medical
treatment was sought or there was at least
one half day of restricted activity. The
higher reported rate of injuries among
Whites could be due to a truly higher rate,
better access to medical care for Whites
compared with Blacks, a greater opportu-
nity for Whites to cut down on routine
activities because of illness, or a higher
probability that Whites will report an in-
jury episode in this interview survey for-
mat.

A conclusion that Whites have higher
rates of injuries than Blacks would be
strengthened if it could be shown that
other factors associated with race and the
occurrence of injuries did not account for
the findings. All of the factors we exam-
ined that were associated with greater in-
jury reporting-lower income, lower ed-
ucation, and young age-were inversely
associated with being White, suggesting
that confoundingcould not account for the
results.

Assessing access to medical care is
complex. Other data from the NHIS'0
suggest that reported rates for Whites ex-
ceed those for Blacks for some health in-
dicators that reflect contact with the med-
ical care system: the incidence of acute
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conditions (defined in part by contact with
a medical care provider) and physician
contacts per year. In this report, the per-
centage of episodes associated with med-
ical care visits did not differ between
Whites and Blacks, providing some indi-
cation that access to care was not respon-
sible for our findings.

Family income' and health insur-
ance coverage21 -' are two important in-
dicators of access to medical care. Blacks
are more likely than Whites to be unin-
sured, potentially limiting access to med-
ical care.21'22 Insurance coverage data
were unavailable for most of the survey
years covered in this report, but income
data were collected in all 5 survey years.
Individuals with low family incomes might
be expected to have less access to medical
care and be less able to take time off from
their activities, such aswork. Therefore, it
might be hypothesized that injury report-
ing would be lower in the poorer group
even if their true rates were equal to or
higher than those in other income groups.
However, workers with family incomes of
less than $20 000 had higher reported in-
jury rates than higher income workers,
and those with family incomes under
$10 000 had injury rates higher still. Even
among the poorest-where, regardless of
race, income might severely influence tak-
ing time off or getting medical care-
White rates exceeded rates for Blacks.
Moreover, 88% of the injuries to low-
income individuals were medically at-
tended, nearly equal to the 90% rate for
higher income individuals. Equal propor-
tions of doctor visits in both income
groups, however, does not necessarily in-
dicate similarities in access to care. Data
were not available to determine whether
injuries considered severe enough to seek
medical attention by one groupwere med-
ically attended by individuals in another
group.

Racial differences in the opportuni-
ties to cut down on routine activities or to
stay in bed could explain the higher re-
ported injury rates among Whites. Blacks
may be more likely to have jobs in which
staying away from work for reasons of
illness carries greater financial conse-
quences, although family income did not
account for the racial differences reported
here. Alternatively, family and nonwork
responsibilities may make routine activity
restriction difficult. A greater percentage
of Blacks are in single-parent house-
holds22 where opportunities for restricting
activity may be limited.

If Whites have a higher probability of
reporting health problems in an interview

format, then this may account for the find-
ings. Greater reporting by Whites proba-
bly would lead to Blacks having reported
more severe conditions on average, but
this could not be evaluated with these
data. The National Center for Health Sta-
tistics is conducting a study of the reliabil-
ity of reporting of health conditions using
the NHIS interview and medical record
data that may help evaluate racial differ-
ences in health event reporting.

Evaluation of potential biases is dif-
ficult. However, from the discussion
above, it appears that the higher rate of
injuries among Whites cannot be ex-
plainedby sociodemographic correlates of
race. Available indicators ofaccess to care
(e.g., percentage of injuries medically at-
tended) and analyses by income level sug-
gest that availability of health care did not
account for the findings. No data were
available to address whether racial differ-
ences in opportunities for activity restric-
tion orwillingness to report injuries had an
impact on these results.

This study hi ts the importance
of analyzing separately injury patterns by
the setting of the injury episode because
the incidence of injuries at work did not
show the same large differences by race
for total injuries. Perhaps differences in
access to care or opportunities for cutting
down on routine activities generally are
"leveled" by the workplace. Individuals
working in the service occupations (e.g.,
personal service workers) are less likely to
be provided health insurance packages22
or may be offered less workplace health
care, sick leave, or work-hour flexibility.
This may explain the lower at-work injury
rates among service workers compared
with blue-collar workers. Further, our
data show that Blacks are more likely to
be in these occupations.

Despite their limitations, interviews
with the victims of injuries would seem to
offer the best opportunity for studying ra-
cial differences in nonfatal injury occur-
rence. These data are less dependent on
access to care compared with reporting
systems based on emergency room, com-
pensation data, or physician records.
However, this focused examination of ra-
cial differences in injury reporting sug-
gests that methodological researchbe con-
ducted on approaches to collect injury
data via questionnaires. It will be impor-
tant to reexamine existing definitions of
injuries used in interview surveys to de-
termine the extent to which these capture
the injuries of greatest public health im-
portance. Improved assessments of ac-
cess to care and ofbarriers to reporting are

needed in epidemiologic studies. Measur-
ing severity of injuries should provide bet-
ter insight into the public health aspects of
injury and disability.

Injury epidemiology is an important
public health concern, as evidenced by its
inclusion as an emphasis area in the na-
tional health objectives for the years 1990
and 2000.7 24Theworkplace is an effective
arena for health promotion programs.
Therefore, understanding injury patterns
within sociodemographic subgroups of
the US working population is important.
However, it is also important to have bet-
ter information on injumy patterns within
sociodemographic subgroups of the entire
US population. l
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