| RESEARCH AND PRACTICE |

Fatal Occupational Injury Rates in Southern and
Non-Southern States, by Race and Hispanic Ethnicity

| David B. Richardson, PhD, Dana Loomis, PhD, James Bena, MS, and A. John Bailer, PhD

The division of labor in the United States is
structured by race and ethnicity. Black and
immigrant workers historically have been
hired disproportionately in labor-intensive
jobs involving hazardous and unpleasant
working conditions."* Tn addition to individ-
ual acts of discrimination in hiring and work
assignment, legal and economic structures
have contributed to the racial and ethnic divi-
sion of labor. Persistent segregation of resi-
dential neighborhoods and educational insti-
tutions, for example, influences labor market
opportunities for minority and immigrant
workers. This is particularly true in the south-
ern United States, where state-sanctioned ra-
cial segregation persisted in some states until
relatively recently and prejudice against mi-
nority and immigrant workers has impeded
efforts to organize for improvements in work-
ing conditions.’

In recent years, the American South has
experienced substantial declines in employ-
ment in traditional labor-intensive industries
such as agriculture and furniture and textile
manufacturing.*® Coincident with these de-
clines has been a demographic shift in em-
ployment. Increasingly, manual labor (e.g.,
hand harvesting of row crops), once done pri-
marily by Black workers, is being done by
Hispanic workers.” This pattern is occurring
not only in declining industries but also in
labor-intensive industries where employment
has been increasing in the South, such as con-
struction and landscaping.

We examined racial/ethnic differences in fatal
occupational injury rates in the South and com-
pared these observations to patterns in the rest
of the United States. We began by examining
fatal occupational injury rates by race/ethnicity
in southern and non-southern states. Next, we
examined variation over time in fatal injury
rates to investigate whether there is evidence
of an increase or decrease over time in dispari-
ties in fatal injury rates by race/ethnicity and
region. Finally, we investigated whether racial/

1756 | Research and Practice | Peer Reviewed | Richardson et al.

years of observation.

ethnic differences in fatal injury rates within
each region remained after adjusting for differ-
ences in the distribution of workers with re-
spect to occupation and industry.

METHODS

The US National Institute for Occupa-
tional Safety and Health systematically com-
piles information on occupational injury
deaths as part of the national traumatic oc-
cupational fatalities (NTOF) surveillance sys-
tem. The NTOF database includes death cer-
tificate information from the 50 states, New
York City, and the District of Columbia for
all deaths of persons aged 16 years or older
for whom an external cause of death (Inter-
national Classification of Diseases, Ninth Revi-
sion® codes ES00—E999) was noted and for
whom the certifier entered a positive re-
sponse to the “Injury at work?” item.”'” The
analyses reported in this article include only
unintentional injury deaths, which excludes
deaths in the workplace from homicide, sui-
cide, medical misadventure, non—work-related
choking on food or other objects, and nonoc-
cupational poisoning by therapeutic drugs
or alcohol. All decedents included in these
analyses were required to have complete

Objectives. We investigated fatal occupational injury rates in the United States
by race and Hispanic ethnicity during the period 1990-1996.

Methods. Fatalities were identified by means of the national traumatic occu-
pational fatalities surveillance system. Fatal occupational injury rates were cal-
culated by race/ethnicity and region using US-census-based workforce estimates.

Results. Non-Hispanic Black men in the South had the highest fatal occupa-
tional injury rate (8.5 per 100000 worker-years), followed by Hispanic men in the
South (7.9 per 100000 worker-years). Fatal injury rates for Hispanic men increased
over the study period, exceeding rates for non-Hispanic Black men in the latter

Conclusions. These data suggest a change in the demographics of fatal occu-
pational injuries in the United States. Hispanic men in the South appear to be
emerging as the group with the nation’s highest unintentional fatal occupational
injury rate. (Am J Public Health. 2004;94:1756-1761)

information on date of birth, date of death,
gender, race, usual occupation and industry
of employment, and place of residence.

A joint race/ethnicity variable was defined
with 3 categories: Hispanic, Black, and non-
Black. Any worker with an indication of His-
panic ethnicity, regardless of race, was in-
cluded in the Hispanic category. We used the
term Hispanic, rather than an alternative such
as Latino, because the source data for these
analyses were compiled using this terminol-
ogy. Non-Hispanic workers of Black race
made up the Black category. Non-Hispanic
workers of other or unknown race made up
the non-Black category, which is composed
primarily of decedents of European descent
(97%), with small percentages of decedents of
Asian (2%), Pacific Islander (<19%), and Na-
tive American descent (<19%). Information
describing the decedent’s race and ethnic ori-
gin is collected by the person completing the
demographic portion of the death certificate
(typically the funeral director) from next of
kin or other informants. The 1989 revision of
the US standard certificate of death incorpo-
rated a significant change with the inclusion
of a specific item on Hispanic ethnicity; a
decedent is classified as Hispanic if the certi-
fier enters a positive response to the “was
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decedent of Hispanic origin?” item.""? Almost
all registration areas had implemented revised
forms by the recommended date of January 1,
1989, with most state certificates closely fol-
lowing the model of the US standard certifi-
cate of death."" The analyses reported in
this article were conducted as part of a
larger project examining fatal occupational
injuries in the United States over the period
1980-1996." However, because a separate
variable indicating Hispanic ethnicity was not
recorded in the NTOF database before 1990,
these analyses were restricted to the 7-year
period 1990-1996. Information on Hispanic
ethnicity was missing/unknown for a small
percentage of decedents (<1%); these dece-
dents were classified as non-Hispanic.

All eligible deaths in the NTOF system
were tabulated by calendar year, gender, race/
ethnicity, occupation, industry, and geographic
region of the United States (South vs non-
South). The South was defined for these analy-
ses according to the conventional US census re-
gions and includes Texas, Oklahoma, Louisiana,
Arkansas, Mississippi, Alabama, Tennessee,
Kentucky, Florida, Georgia, South Carolina,
North Carolina, Virginia, West Virginia, District
of Columbia, Maryland, and Delaware. We esti-
mated the size of the workforce at risk using
the 1980 and 1990 census data (the necessary
data from the 2000 census were not available
at the time this article was written). The work-
force sizes for the years 1991-1996 were esti-
mated by linear extrapolation.

Rates of fatal occupational injury were esti-
mated for each year as the count of injury
deaths divided by the estimated number of
workers employed in that year, which approx-
imates worker-years at risk. Poisson regres-
sion analyses, conducted with SAS PROC
GENMOD, were used to estimate trends in
fatal occupational injury rates over time,

vear—1990
Borhilyear19%0) (o ere

under the model A=e
the rate of fatal occupational injury, A, is ex-
amined in relation to an indicator of calen-
dar year, denoted year."*"

The value ¢” describes the estimated fatal in-
jury rate in 1990, and the value [100(e™ —1)]
describes the estimated annual percentage
change in fatal injury rate. Separate regres-
sion models were fit to estimate trends in
fatal occupational injury rates for subgroups

of workers defined by geographic region
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United States, 1990-1996

TABLE 1—Crude Fatal Occupational Injury Rates by Race/Ethnicity, Gender, and Region:

Rate (No. Deaths) per 100 000 Worker-Years

(South vs non-South) and race/ethnicity. To
evaluate whether differences in fatal injury
rates by race/ethnicity and region owed to
differences in employment structure between
groups, we calculated a directly adjusted
fatal injury rate using the occupation- and
industry-specific number of non-Black work-
ers in non-southern states in 1990 as the stan-
dard population. Occupation- and industry-
specific fatal injury rates for each race/ethnicity-
and region-specific group were weighted by
this standard population, producing a rate es-
timate that is adjusted for employment struc-
ture differences by race/ethnicity and re-
gion.”® Analyses were conducted separately
for men and women, although most of the
presented results focus on men because they
had more fatalities than women.

RESULTS

These analyses included 26 828 deaths
from unintentional injury on the job. Table 1
presents fatality rates during this period for
unintentional occupational injuries by gender,
race/ethnicity, and geographic region (South
vs non-South). Within each group defined by
gender and race/ethnicity, fatal injury rates
were higher for people working in the South
than for people working in non-South. Among
men in the South, Black workers had the
highest fatal occupational injury rate (8.5 per
100000 worker-years), non-Black workers
had the lowest rate (6.9 per 100 000 worker-
years), and Hispanic workers had a fatal in-
jury rate intermediate between these groups
(7.9 per 100000 worker-years).

Outside the South, fatal injury rates were
highest for non-Black workers (5.1 per 100000

Hispanic Black Non-Black
Men
Souther states 7.9 (958) 8.5 (1762) 6.9 (8201)
Non-southern states 4.3 (1194) 4.0 (697) 5.1 (12856)
Women
Southern states 0.3(25) 0.4 (84) 0.4 (352)
Non-southern states 0.2 (36) 0.2 (43) 0.3(620)

worker-years), intermediate for Hispanic work-
ers (4.3 per 100000 worker-years), and lowest
for Black workers (4.0 per 100000 worker-
years). Notably, Black men working in the
South had a fatal occupational injury rate that
was more than two times the rate for Black
men working in the non-South.

Female workers had much lower fatal in-
jury rates than male workers, with minimal
evidence of difference in rates between race/
ethnicity groups within each region. In the
South, non-Hispanic women (Black and non-
Black) had slightly higher fatal injury rates
(0.4 per 100000 worker-years) than His-
panic women; in other regions, non-Black
female workers had a slightly higher fatal in-
jury rate (0.3 per 100 000 worker-years) than
other female workers.

Overall, unintentional fatal occupational in-
jury rates in the United States declined 1.1%
per year (95% confidence interval [CI]=-1.7,
—0.5) during the period 1990-1996. How-
ever, estimates of the annual change in fatal in-
jury rates differed markedly by race/ethnicity
and region (Table 2). For southern workers,
Hispanic men had the lowest estimated fatal
injury rate in 1990 (as indicated by the
model intercept) but were estimated to have a
5.2% increase in fatal injury rates per year. In
contrast, fatal occupational injury rates
tended to decline over the study period for
non-Hispanic men (Black and non-Black) in
the South (-1.6% per year and —1.3% per
year, respectively). Similarly, among non-
southern workers, Hispanic men had the low-
est estimated fatal injury rate in 1990 (as in-
dicated by the model intercept) but were
estimated to have a 6.0% increase per year in
fatal injury rates. In contrast, fatal injury rates
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Race/Ethnicity: United States, 1990-1996

TABLE 2—Average Annual Change in Fatal Occupational Injury Rates in Men, by Region and
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Estimated 1990 Fatality Rate®

Percentage Change in Rate per Year
(95% Confidence Interval)®

Southern states

Hispanic 6.7

Non-Black 71

Black 89
Non-southern states

Hispanic 35

Non-Black 5.3

Black 4.3

5.2 (1.9,8.6)
-1.3(-2.4,-0.3)
-1.6 (-3.9,-0.8)

6.0 (3.0,9.1)
-1.5(-2.3,-0.6)
-3.1(-6.6,0.6)

*This value is estimated as [eBn % 100000].

parameter estimate.

tended to decline over time for non-Hispanic
men (Black and non-Black) in non-southern
states (—=3.1% per year and —1.5% per year,
respectively). Given the relatively small num-
bers of deaths among female workers, esti-
mates of trends in annual fatal injury rates by
race/ethnicity and region for women were
highly imprecise (results not shown).
Estimates of the average annual change in
fatal injury rates may obscure nonlinear
trends in rates. In the South, fatal injury rates
for non-Black men declined gradually over the
study period (Figure 1). From 1990 through
1992, rates for Black men and Hispanic men
also declined, but after 1992 fatal occupa-

Q

4

§1o

g .. .AAA

x A ® o o

S 8 [ )

= S A

> 6 o 0o o o

o

S 6

o

o

- A

g 4

w

=

=]

? 2

S 2+

A 2 o = o @ ¥ wmw o ~
g & & & & T & & 8
g &8 & & & & & & &

Year

®This value is estimated as [100(e|3l —1)] with approximate 95% confidence intervals constructed as

{100[exp([§1 —1.96SE[,‘ )—1] 100{exp(f3, +1.96SE[3 )—1}}where SEﬁ denotes the standard error of the
1 1 1

tional injury rates for Hispanic men in the
South increased rapidly. Consequently, al-
though in the first years of the study, Black
men in the South were the racial/ethnic group
with the highest fatal occupational injury rate,
in the latter years of the study, rates for His-
panic men in the South exceeded rates for all
non-Hispanic workers (Figure 1). Outside the
southern region, non-Black men experienced a
gradual decline in fatal injury rates over the
study period. From 1990 through 1992, fatal
injury rates for Black men and Hispanic men
declined as well, but since then rates for His-
panic men in non-southern states have in-
creased (Figure 1). As a result, fatal injury
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FIGURE 1—Fatal occupational injury rates among men in the United States, by race/
ethnicity and year, (a) in Southern states and (b) in non-Southern states.

rates for Hispanic men in non-southern states
have risen to parity with rates for non-Black
men and exceeded rates for Black men (Fig-
ure 1). Rates for female workers (not shown)
were an order of magnitude lower than rates
for men and were similar among groups de-
fined by race/ethnicity and region.

These analyses of fatal occupational injury
rates do not account for differences in em-
ployment structure between race/ethnicity
and regional groups. To investigate whether
observed differences in fatal injury rates by
race/ethnicity and region owed to differences
in employment structure, we standardized
rates to a referent population (the gender-
specific employment distribution of non-Black
workers in non-southern states, 1990).

After we adjusted for differences in em-
ployment structure, annual fatal occupational
injury rates for non-Black male workers in
the South were still higher than fatal injury
rates for non-Black male workers in non-
southern states (available from the authors
at: http://www.unc.edu/ ~davidr/trends). Ad-
justed fatal injury rates for Black men in the
South were slightly higher than fatal injury
rates for non-Black men in the South in
some, but not all, years. This suggests that
the higher fatal injury rates observed for
Black workers in the South compared with
non-Black workers in the South (Table 1) is
largely explained by differences in employ-
ment structure. However, adjusted rates for
Black men in the South were consistently
higher than rates for non-Black men outside
the South, suggesting that fatal occupational
injury rates do differ with race and region
after adjustment for employment structure.
Outside the South, Black men had lower fatal
injury rates than non-Black men after adjust-
ment for employment structure. Adjusted
fatal occupational injury rates for Hispanic
male workers in the South increased in the
latter years of study, with rates for this group
exceeding rates for all other race/ethnicity
and regional groups in the latter years of the
study. This relative elevation in fatal occupa-
tional injury rates, after adjustment for em-
ployment structure, suggests that Hispanic
workers in the South had higher fatal injury
rates than non-Hispanic workers in compara-
ble occupations and industries. This was not
the case outside the South. In non-southern
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states, Hispanic male workers tended to have
lower fatal injury rates than non-Black and
Black men after adjustment for employment
structure.

Examination of industry-specific trends, al-
though less precise than overall trends, helps
describe the direction of trends within major
industrial categories. Because of the small
number of deaths for some groups when we
stratified by race, region, and industry, we fo-
cused on trends in major industrial categories
in which at least 1 death occurred in each
year for each race/ethnicity in each region.
Among Hispanic men, trends in fatal injury
rates were positive, indicating fatal injury
rates that increased with time, for workers
employed in every major industry group in
southern and non-southern states (Figure 2).
Significant positive trends for Hispanic men
were observed in manufacturing and public
administration in the South and in construc-
tion, transportation, and public administra-
tion in non-southern states. Significant nega-
tive trends for non-Black men, indicating
decreasing fatal injury rates over time, were
observed for those employed in construction
in the South and for those employed in man-
ufacturing, service, and wholesale industries
in non-southern states. Positive trends were
observed for Black men employed in con-
struction, transportation, and public adminis-
tration industries in the South and for Black
men employed in manufacturing, trans-
portation, and wholesale industries in non-
southern states.

We also examined occupation-specific
trends in fatal occupational injury rates
(available from the authors at: http://www.
unc.edu/ ~davidr/trends). Among Hispanic
men, trends in fatal injury rates were posi-
tive for laborers and those employed in
farming/forestry/fishing, crafts, transporta-
tion, and service occupations in both the
South and the non-South. Trends were also
positive among Hispanic men for machine
operator occupations in the non-South.
Trends were significantly positive for His-
panic men employed in service, transporta-
tion, and laborer occupations in the non-
South, and craft and laborer occupations in
the South. Among non-Black men, negative
trends in fatal injury rates were observed for
most occupations—with the exception of ma-
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chine operators—in the South and non-South
and for transportation workers in the South.
Among Black men, positive trends were ob-
served for service occupations and laborers
in the South, whereas trends were negative
for other occupations.

FIGURE 2—Average annual trend in fatal occupational injury rates among men, by major
industry group and race/ethnicity, 1990-19986, (a) in Southern states and (b) in non-

DISCUSSION

It has been reported previously that fatal
occupational injury rates for Black men in the
United States are higher than fatal occupa-
tional injury rates for non-Black men."™" As
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shown in Table 1, racial/ethnic differences in
fatal injury rates vary markedly between
southern and non-southern states. Outside the
South, Black male workers had lower fatal in-
jury rates than non-Black male workers. This
difference suggests that racial and ethnic dis-
parities in fatal occupational injury rates re-
ported previously for the nation as a whole
are largely a consequence of patterns ob-
served among southern men. Racial/ethnic
disparities in fatal injury rates at the national
level are strongly influenced by patterns ob-
served among southern men, owing to the
high rate of fatal injury in the South and to
the substantial size of the southern labor
force. This is not to suggest that racial differ-
ences in jobs and hazards do not occur out-
side the South. However, it appears that
working conditions in the South lead to racial
patterns in fatal occupational injury rates that
are quite different from those observed ob-
served in non-southern states (when rates are
examined in aggregate, as in Table 1).

Fatal occupational injury rates for Hispanic
men were between rates for non-Hispanic
Black and non-Black men (Table 1). One con-
cern about potential bias in these estimates of
fatal occupational injury rates by race/ethnicity
and region is the possibility that Hispanics
may be more likely to be undercounted than
non-Hispanics in official census data. Under-
counting of the number of Hispanics in the
labor force would lead to positive bias in fatal
occupational injury rate estimates for this
group of workers (Table 1). Although this is a
clear limitation of official census data, the
Census of Population and Housing" remains
the most precise source for US population esti-
mates by geographic region, gender, race, and
ethnicity. Furthermore, for the purposes of the
analyses reported in this article, we found that
the Census of Population and Housing was
preferable to smaller surveys (such as the Cur-
rent Population Survey'®) as a source for rate
denominator information because of the im-
precision of employment estimates derived
from smaller surveys when data are cross-
classified by gender, race/ethnicity, region,
and major occupational and industry groups.

A major focus of these analyses was on
trends in fatal injury rates over time. Fatal oc-
cupational injury rates in the United States
have declined for several decades.”®" How-
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ever, we observed that the direction of trends
in fatal injury rates differed for Hispanic and
non-Hispanic men (Table 2). Although fatal
occupational injury rates tended to decline
over the study period for non-Black and
Black men, rates did not decline for Hispanic
male workers (Figure 1). These data suggest
that Hispanic male workers in the South are
emerging as the race/ethnicity group with
the highest fatal injury rate. This signals an
important shift in the demographics of fatal
occupational injuries. Historically in the
South, Black men have had the highest fatal
injury rates on the job; this study suggests
that Hispanic men may be increasingly tak-
ing on that role.

Undercounting of Hispanics by official cen-
sus records does not per se lead to spurious
trends in fatal injury rates over time; in order
for a spurious positive trend in rates to occur,
the degree of undercounting of Hispanics
must increase over time. We estimated annual
employment levels by linear extrapolation
from decennial census data, an approach
shown previously to be appropriate for fatal
injury trend analyses.*” Furthermore, obser-
vations from other investigations of trends in
US fatal occupational injury rates among His-
panic men support our conclusions. Using in-
formation on fatality counts obtained from
the Census of Fatal Occupational Injuries®
and annual rate denominator data derived
from annual summaries of the monthly Cur-
rent Population Survey, the Bureau of Labor
Statistics has reported that fatal injury rates
for non-Hispanic workers have declined over
time, whereas rates for Hispanic workers
have not. The Bureau of Labor Statistics has
reported that fatal injury rates for Hispanic
male workers in the United States have ex-
ceeded the fatal injury rates for non-Hispanic
workers in recent yearsA22"25 In 2001, for ex-
ample, Hispanic workers had a higher rate of
fatal injury (6.0 per 100 000 worker-years)
than non-Hispanic White workers (4.2 per
100000 worker-years) and Black workers
(3.8 per 100000 worker-years).***® In order
for undercounting of Hispanic workers to
lead to positive bias in these reports of trends
in fatal injury rates, one would have to postu-
late that Current Population Survey data have
suffered progressively greater undercounting
of Hispanic workers over time.

Possible explanations for why Hispanic
ethnicity may be a determinant of fatal in-
juries include communication barriers on the
job and during training; the assignment of
more hazardous tasks to Hispanic workers
rather than to non-Hispanic workers who os-
tensibly hold the same job; and failure by
employers to invest in safety training, equip-
ment, and protective gear for jobs done by
Hispanic workers who may be short-term or
illegal employees. Dong and Platner pro-
posed similar explanations for their observa-
tion that Hispanic construction workers in
the United States were at significantly greater
risk of fatal occupational injury during the
period 1992-2000 than their non-Hispanic
counterparts.”® Their study, which was
based on Census of Fatal Occupational In-
juries and Current Population Survey data,
found that this pattern was consistent in
each year of observation, with minimal vari-
ation over calendar time in fatal injury rates
for either ethnic group.® In our study, al-
though fatal occupational injury rates for
Hispanic men tended to increase over time
(Table 2), the trend in rates for Hispanic
men and non-Hispanic Black men was non-
linear (Figure 1). Changes over time in em-
ployment in high-risk industries, such as con-
struction, could lead to non-linear trends in
annual fatal injury rates. For example, new
home construction in the United States, as
measured by building permits, declined from
the late 1980s through 1991 and increased
rapidly afterward.>” However, 2 observa-
tions argue against the conclusion that the
temporal trend in fatal injury rates among
Hispanic male workers is a consequence of
changes in the proportion of Hispanic work-
ers employed in high-risk industries such as
construction. First, adjustment for employ-
ment structure had minimal influence on the
pattern of fatal injury rates among Hispanic
men. Second, trends in fatal injury rates for
Hispanic men were positive for a wide range
of industries (Figure 2). One alternative ex-
planation is that a subgroup of Hispanic
workers (i.e., seasonal or undocumented His-
panic workers) may be undercounted or
may experience poorer working conditions
and higher injury rates than long-term docu-
mented Hispanic workers. If the employment
level for the former group of workers is sensi-
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tive to economic trends, then industry-specific
fatal injury rates for Hispanic workers may
tend to vary over time in relation to demand
for (and employment of) seasonal or undoc-
umented Hispanic workers.

We observed that fatal injury rates for
southern workers were higher than fatal in-
jury rates for non-southern workers within
each category of gender and race/ethnicity
(Table 1). Adjustment for employment struc-
ture accounted for most of the difference in
rates between non-Black and Black men in
the South; however, after we accounted for
employment structure, higher rates persisted
for southern workers than for non-southern
workers (and particularly for Hispanic work-
ers in the South). This suggests the possibility
that working conditions faced by southern
workers are less safe than those faced by non-
southern workers employed in comparable
jobs. The observation that fatal occupational
injury rates are higher in the South (and,
more recently, highest among Hispanic work-
ers in the South), even after adjustment for
employment structure, suggests that targeting
specific industries with high rates is not
enough; within industries, significant racial/
ethnic differences in rates must also be ad-
dressed. The findings indicate that greater in-
jury prevention efforts need to be focused on
the South (where rates are relatively high)
and particularly on Hispanic workers in the
South. m
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