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I

n Massachusetts, as in the United States as a
whole, the fatal occupational injury rate for
Hispanic workers (3.3 per 100,000 workers per
year) is higher than that for white workers (2.2 per
100,000 workers per year).1 Although some information about the risk of nonfatal occupational
injuries among racial and ethnic groups is available
nationally,2 data for Massachusetts are limited.
The workers’ compensation data set maintained
by the Massachusetts Department of Industrial
Accidents does not include information about
workers’ race and ethnicity. By contrast, race and
ethnicity information is a data element in the Bureau of Labor Statistics (BLS) Survey of Occupational Injuries and Illnesses,3 but it is only an
optional feature there, and it is missing from more
than 25 percent of the cases reported in the Massachusetts BLS survey.4 This article reports on the
use of statewide hospital discharge data to describe patterns of serious occupational injuries
(that is, injuries requiring hospitalization) among
racial and ethnic groups in Massachusetts.

Methods
In Massachusetts, discharge records from all
acute-care nongovernment hospitals5 are collected quarterly by the Massachusetts Division of
Health Care Finance and Policy, as mandated by
regulation.6 The records are then compiled into
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the annual Hospital Discharge Data set. Each discharge record contains information about patient
demographics, including age, gender, race/Hispanic ethnicity, and zip code of residence; administrative information, including hospital charges and
expected source of payment; and clinical information, including primary and up to 14 supplementary
diagnoses, length of stay, and procedures administered during the hospitalization. Race and Hispanic ethnicity in this data set are mutually exclusive categories: individuals are classified as white,
black, Asian, American Indian, Hispanic, and other
or unknown. Race/ethnicity information may be
collected upon admission or through health-care
provider notes in the medical record and may be
based on either observation of the patient or the
patient’s self-report. Diagnoses are coded according to the International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM).7
Acute poisonings are classified as injuries in this
system.
For the study presented in this article, the Massachusetts Hospital Discharge Data for calendar
years 1996–2000 were examined; hospital inpatient
stay (also referred to as hospitalization) was the
basic unit of analysis. Hospitalizations of out-ofState residents at Massachusetts hospitals were
excluded. Hospitalizations with a primary ICD-9
diagnosis code between 800 and 999 were considered hospitalizations for injury. Because this data

set contained no specific coding for work-relatedness of
health conditions for which patients were hospitalized, the
designation of workers’ compensation as primary expected
payer was used as a probable indicator of hospitalizations for
work-related injuries.8 The nature of the patient’s injury was
classified according to the Barell Injury Diagnosis Matrix,
which is based on the ICD-9-CM.9
Rates of hospitalization for work-related injuries overall
and for specific work-related injuries were computed for
Asians, blacks, Hispanics, and whites. Rates were calculated
as the average annual number of hospitalizations for workrelated injuries, divided by the average annual number of
labor force participants in Massachusetts, for the 5-year
study period. Data on the numbers of workers in the labor
force and occupations by race/ethnicity were obtained from
the Current Population Survey (CPS) for calendar years 1996
through 2000.10 Because self-employed workers were not
eligible for workers’ compensation during the study period,
the self-employed were excluded from the denominators in
calculating rates. Rate ratios for each racial/ethnic group were
computed, with whites as the referent. Differences between
rates were examined with a two-sided z-test at the 0.05 level of
significance. Ninety-five-percent confidence intervals for rate
ratios (RR) were calculated as exp((ln(RR) ± 1.96 × ln(SD)). All
statistical analyses were performed with SAS version 9.1.11

Results
From 1996 through 2000, workers’ compensation insurance
was the expected payer for 7,875 hospitalizations for treatment
of injuries in Massachusetts. These work-related hospitalizations accounted for 7.9 percent of all injury-related
hospitalizations in Massachusetts among working-age adults
(16–64 years of age) during that period. The mean length of a
Table 1.

hospital stay for a work-related injury was 4.3 days. The mean
hospital charges per stay ranged from a high of $43,176 for
work-related burns to a low of $5,149 for superficial injuries
and contusions. The total dollar charges for all work-related
injury hospitalizations in Massachusetts during those 5 years
were $123,185,709.
Of the 7,875 hospitalizations for work-related injuries, 83
percent (6,551) were classified by the nature of the injury.
The remaining 17 percent were classified as “adverse effects
not elsewhere classified” or as “complications of surgical
and medical care, not elsewhere classified” (ICD-9 codes 995–
999). Among hospitalizations for work-related injuries
classified by nature of injury, fractures were the most common
(50.3 percent), followed by sprains and strains (14.1 percent)
and open wounds (7.8 percent). Nearly three-quarters of
these injuries involved the patients’ lower (38.9 percent) or
upper (33.0 percent) extremities, 8.9 percent involved the
torso, and 5.6 percent were traumatic brain injuries.
Race/ethnicity information was available for 94 percent of
the patients hospitalized for work-related injuries. The
distribution of hospitalizations by nature of injury differed
considerably among racial/ethnic groups. (See table 1.)
Hispanic patients were more likely than white patients to have
been hospitalized for treatment of open wounds, burns,
amputations, and crushing injuries. Asian patients experienced proportionately more burns and amputations than did
whites. Black patients were more likely to have sprains and
strains than were any other racial/ethnic group.
Table 2 presents the average annual rates of hospitalization for work-related injuries by race/ethnicity. The
hospitalization rates for all work-related injuries combined
varied considerably across racial/ethnic groups, with a
twofold difference observed between Hispanics and Asians.
The hospitalization rates for specific work-related injuries

Percent distribution of hospitalizations for work-related injuries and poisonings, by nature of injury and
racial/ethnic group, Massachusetts, 1996–2000

[In percent]

Nature of injury1

Total

N ...........................................................

6,551

106

Fractures ..............................................
Sprains and strains .............................
Open wounds .......................................
Internal organ ......................................
Burns ....................................................
Amputations .........................................
Systemwide/late effects ......................
Dislocation ...........................................
Crushing ...............................................
Superficial/contusions .........................
Nerves .................................................
Unspecified ..........................................
Blood vessels ......................................

50.3
14.1
7.8
7.2
5.8
3.7
3.0
2.2
2.0
1.5
1.0
.7
.6

43.4
2.8
5.7
9.4
19.8
6.6
3.8
4.7
2.8
.9
.0
.0
.0

Asian

Black

Hispanic

White

308

396

5,271

43.2
23.4
6.2
5.8
4.5
6.2
2.3
2.3
1.6
1.0
2.3
1.0
.3

40.4
7.1
11.1
7.1
14.6
8.3
2.5
2.0
3.8
1.3
.5
.8
.5

52.0
14.7
6.9
7.2
4.9
3.1
3.1
2.2
1.9
1.6
1.0
.7
.6

1
An additional 1,324 injury and poisoning cases had nature-of-injury codes of “certain adverse effects, not elsewhere classified” (ICD-9-CM
code 995) or “complications of surgical and medical care, not elsewhere classified” (ICD-9-CM codes 996–999) and could not be classified into
any of the categories listed in the table.
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Table 2. Hospitalization rate for work-related injuries, by nature of injury and racial/ethnic group, Massachusetts,
1996–2000
Nature of injury

Asian

All injuries ...............................
Fractures ..............................................
Sprains and strains .............................
Open wounds .......................................
Internal organs ....................................
Burns ....................................................
Amputations .........................................
Systemwide/late effects ......................
Dislocations .........................................
Crushing ...............................................
Superficial/contusions .........................
Nerves .................................................
Unspecified ..........................................
Blood vessels ......................................

1
1

26.7
11.6
1
.8
1
1.5
2.5
2
5.3
1.8
(3)
1.3
(3)
(3)
(3)
(3)
(3)

1

Injury rate is significantly less than rate for whites (p < 0.05).
Injury rate is significantly greater than rate for whites (p < 0.05).
3
Numerator for this stratum is less than 5.
2

varied even more across racial/ethnic groups. Hispanics
showed significantly higher hospitalization rates than whites
in four nature-of-injury categories, accounting for nearly 75
percent of all work-related injuries among Hispanics: burns
(RR (95-percent confidence interval) = 4.2 (3.2, 5.6)),12
amputations (RR = 3.8 (2.6, 5.5)), crushing injuries (RR = 2.9
(1.7, 4.9)), and open wounds (RR = 2.2 (1.6, 3.1)). Hispanics
had a significantly lower rate of hospitalization than whites
for work-related sprains and strains (RR = 0.7 (0.5, 0.98)).
Asians had a significantly elevated hospitalization rate for
work-related burns (RR = 2.8(1.8, 4.4)) and significantly
decreased rates for fractures (RR = 0.6 (0.4, 0.8)) and for sprains
and strains (RR = 0.1 (0.04, 0.4)), compared with whites. Black
workers had significantly higher hospitalization rates than
white workers for work-related amputations (RR = 1.9 (1.2,
3.1)) and for sprains and strains (RR = 1.6 (1.2, 2.0)) and a
significantly lower risk of hospitalization for work-related
fractures (RR = 0.81 (0.7, 0.97)).
CPS data were used to examine the occupational distribution of the Massachusetts workforce by race and
ethnicity. The 10 most frequent occupations for each of the
racial/ethnic groups considered in this article are listed in
exhibit 1. Among the most common occupations shown for
Asians, Blacks, and Hispanics were a number that exhibit a
high likelihood of incurring the types of injuries that show
elevated risks of hospitalizations for these worker populations in the Hospital Discharge Data. For example, the
category of nursing aides, orderlies, and attendants, an
occupation at high risk for sprain and strain injuries, was the
most common occupation among blacks. High rates of
hospitalization for work-related burns among both Asians
and Hispanics were consistent with their relatively common
employment as cooks compared with whites. The high rates
58
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Black
38.2
16.5
2
8.9
2.4
2.2
1.7
2.4
.9
.9
.6
(3)
.9
.4
(3)

1

Hispanic
2
2

54.8
22.1
3.9
2
6.1
3.9
2
8.0
2
4.6
1.4
1.1
2.0
.7
(3)
(3)
.3

White
39.0
20.3
5.7
2.7
2.8
1.9
1.2
1.2
.9
.7
.6
.4
.3
.2

NOTE: Hospitalization rate = (average annual number of work-related
injuries ÷ average annual number participating in labor force) × 100,000.

of work-related amputations observed among black and
Hispanic patients was consistent with their relatively common
employment as machine operators and laborers in Massachusetts.

Discussion
This analysis of hospital discharge data from Massachusetts
suggests that there is substantial variation in rates of serious
work-related injuries among racial and ethnic groups and that
Hispanic workers, in particular, are at high risk for work-related
injuries resulting in hospitalization. Hispanics had significantly higher rates of hospitalization than did whites for all
work-related injuries combined, as well as for a number of
specific types of injury. Black workers had higher rates of
hospitalization for work-related strains and sprains and
amputations than did white workers. While Asians had lower
rates of hospitalization than whites for work-related injuries
overall, they had a significantly higher rate for work-related
burns. The findings regarding hospitalization rates for a
number of specific injuries were consistent with the employment patterns of racial and ethnic groups in Massachusetts
in occupations at high risk for these types of injuries. Further
research using additional data sources will be needed to
assess the exact relationship between industry-specific risks
and hospitalization rates.
In a variety of previous studies, Hispanic workers have
been found to have higher rates of fatal occupational injuries
than white workers.13 The findings presented in this article
suggest that Hispanic workers also are at higher risk for
serious, nonfatal occupational injuries.14 However, a recent
analysis of National Health Information Survey data from
1997 to 1999 found lower rates of all work-related medically

treated injuries for Hispanics, black Non-Hispanics, and the
“other” race/ethnicity category than for non-Hispanic
whites.15 These differences in the findings of the two studies
may be attributable, at least in part, to the nature of the injuries
considered. All medically treated injuries may be disproportionately undercounted in minority and immigrant
populations, due to differences in access to care, differences
in perceptions of health conditions, fear of discrimination,
and concerns about one’s legal status that may inhibit
reporting of work-related injuries.16 These barriers to reporting
may be less important in cases of work-related injuries serious
enough to require hospitalization. Consequently, studies of
hospitalization for work-related injuries may provide a more
consistent and complete ascertainment of such injuries
across the racial/ethnic groups. From an occupational health
surveillance standpoint, hospitalizations for work-related
injuries may offer a less biased picture of injury risk by race
and ethnicity than is afforded by data on all medically treated
injuries.
The increased risk of hospitalization for work-related
injuries among minority populations likely reflects their
disproportionate employment in high-risk industries and

occupations.17 The results of the study presented herein
show a correspondence between high rates for certain types
of injuries and racial/ethnic group employment in high-risk
occupations. However, these results are not fully consistent
across the types of injuries and racial/ethnic groups. For
example, working as a cook is the fourth most frequent occupation among Massachusetts blacks, yet blacks do not show
an elevated rate of burns compared with whites, as do Asian
and Hispanics. The association between elevated injury
rates, on the one hand, and occupation and industry, on the
other, would be better established with industry- and occupation-specific rates; however, information on the occupation
and industry of employment of hospitalized patients is not
currently available in the Massachusetts Hospital Discharge
Data set. In a recent analysis of Massachusetts emergency
department data, the name of the employer was found to be
available in paper medical records for the great majority of
work-related cases (89 percent)18 and can be included in
electronic data sets. This information is likely also readily
available in the medical records of hospitalized patients and
could be requested for focused studies of injury rates by
industry.

Ten most frequent occupations, by racial/ethnic group,1 Massachusetts, 1996–2000

Exhibit 1.

White

Black

Asian

Hispanic

1

Managers and
administrators, n.e.c.

Nursing aides, orderlies,
and attendants

Computer systems
analysts and scientists

Janitors and cleaners

2

Supervisors and proprietors,
sales occupations

Janitors and cleaners

Cooks

Nursing aides, orderlies,
and attendants

3

Secretaries

Cashiers

Cashiers

Cooks

4

Registered nurses

Cooks

Managers and
administrators, n.e.c.

Miscellaneous machine
operators, n.e.c.

5

Cashiers

Guards and police,
except public service

Accountants and auditors

Maids and housemen

6

Computer systems analysts
and scientists

Maids and housemen

Postsecondary teachers,
subject not specified

Cashiers

7

Truckdrivers

Miscellaneous machine
operators, n.e.c.

Waiters and waitresses

Miscellaneous food
preparation occupations

8

Accountants and auditors

Laborers, except
construction

Miscellaneous machine
operators, n.e.c.

Assemblers

9

Janitors and cleaners

Registered nurses

Assemblers

Supervisors and proprietors,
sales occupations

Managers and
administrators, n.e.c.

Electrical/electronic
equipment assemblers

Hand packers and
packagers

10 Nursing aides, orderlies,
and attendants

In the CPS , race and Hispanic ethnicity are not mutually
exclusive groups.
NOTE:

SOURCE:

Current Population Survey.

n.e.c. = not elsewhere classified.

Monthly Labor Review

October

2005

59

Work-Related Hospitalization

Employment patterns alone do not explain the high risk of
serious traumatic injury faced by minority workers. One study
found that Hispanic construction workers had high fatal
occupational injury rates compared with white workers within
the same construction occupations.19 Another study found
high occupational fatality rates among blacks after controlling
for employment structure, suggesting that “within-job” factors such as race-based task assignments also may contribute
to the disparity in risk.20 In yet a third study, Hispanic workers
and, to a lesser extent, black workers in the South had higher
fatal injury rates than non-Hispanic workers in comparable
occupations and industries.21 Other possible explanations
for the high rate of hospitalization for work-related injuries
among Hispanics include language, literacy, and cultural
barriers at work; a comparative lack of information about
health and safety rights and resources; and limited job opportunities and concerns about their immigrant status that make
minority and immigrant workers hesitant to exercise their
rights. Also, employers may be less likely to provide training
and protective equipment for temporary or undocumented
workers.
One limitation in using the Hospital Discharge Data to
study occupational injury is that there are no specific
variables that directly indicate the work-relatedness of a
patient’s injury. Thus, the work-relatedness of various
conditions must be inferred indirectly from whether workers’
compensation insurance is the expected payer. Several
studies have demonstrated that the designation of workers’
compensation payment on hospital records is a good indicator of the work-relatedness of an injury. In one study, the
designation of workers’ compensation as expected payer was
both a highly sensitive (84 percent) and a highly specific (98
percent) indicator of work-relatedness in an investigation of
hospitalized occupational injuries.22 A recent assessment of
emergency department data in Massachusetts found nearly
identical results.23 Thus, reliance on payment by workers’
compensation likely yields a reasonable, but conservative,
estimate of work-related hospitalizations.
Among self-employed workers, who make up about 10
percent of the Massachusetts workforce, most are not eligible
for workers’ compensation insurance, so injuries to selfemployed workers are unlikely to be detected by that indicator. There is also considerable evidence that many workers
with traumatic injuries who are eligible for workers’ compensation do not apply for benefits.24 Patients’ willingness
to report their injuries as work related and to apply for
workers’ compensation is affected by a wide range of social
and economic factors, including the availability of other
health insurance, the possibility of barriers to applying for
compensation, fear of discrimination by current or future
employers because of one’s workers’ compensation history,
the person’s legal or illegal employment status and immi-
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gration status, and the individual’s personal relationship with
the employer. While some of these barriers may be less
important in cases of work-related injuries severe enough to
require hospitalization, the fear of discrimination, concerns
about one’s legal status, and the unavailability of workers’
compensation insurance may be more prominent among the
minority populations examined in this article. Many immigrants and minorities in low-paying jobs work for employers who might not carry workers’ compensation insurance or who might not want employees to submit claims.
Payment for these hospitalizations might be shifted to the
employees’ personal health insurance (if available and if such
hospitalizations are covered) or to Medicaid, or the hospitalizations might be covered under the State’s free-care
pool.25
In addition, a recent survey of more than 1,400 community
health center patients in Massachusetts found that minorities
and immigrant workers were less aware of their rights to
workers’ compensation insurance than were white workers
and native-born workers. Consequently, the minority and
immigrant workers may file disproportionately fewer claims
for benefits. Hispanic and Asian workers were the most likely
to have never heard of workers’ compensation (49 percent
and 48 percent, respectively), compared with black workers
(36 percent) and white workers (21 percent).26
Another limitation of this analysis involves the difference
in categorization of race/ethnicity in the data sources for the
numerators and denominators used to calculate rates. As
mentioned in the “Methods” section, race and Hispanic
ethnicity are mutually exclusive in the Hospital Discharge
Data. By contrast, in the CPS, race and Hispanic ethnicity are
not mutually exclusive, and thus the racial/ethnic group
denominators count some members of the labor force twice
(for example, once as Hispanic and once as Black). This
disparity could lead to underestimates of the rates of hospitalization for injury among racial/ethnic groups. However,
there may be a countervailing undercount in the CPS: minority
racial/ethnic groups may be disproportionately excluded from
the survey due to language barriers, fewer telephones, or
higher refusal rates than whites.
A number of reports have raised concerns about the
validity of race and ethnicity information in health-care data.27
A study of hospital data from the Department of Veterans
Affairs found that agreement of administrative race/ethnicity
data with self-identified race/ethnicity reports ranged from
75 percent to more than 90 percent, with agreement being
higher for whites and blacks and lower for Hispanics and
Asians, who were classified into an administrative “other”
race/ethnicity category.28 Similarly, a study in two community
health clinics found agreement between administrative data
and self-reports of 83 percent for blacks and 94 percent for
Hispanics on responses to open-ended race/ethnicity ques-

tions and of 67 percent for blacks and 77 percent for
Hispanics on forced-choice race/ethnicity questions.29 The
race and ethnicity information in the Massachusetts Hospital
Discharge Data, while notably complete, has not been independently validated. An evaluation of birth registration race/
ethnicity information for newborns and mothers has shown
good agreement between birth-certificate fetal-death data and
the Massachusetts Hospital Discharge data set,30 but the
extent to which the agreement extends to hospitalizations for
other conditions is not known. Also, the accuracy of reporting of this information may vary by hospital. Research that
validates such information is needed. Ongoing efforts to
standardize the collection of race and ethnicity data by medical registrars should improve the validity and reliability of
these data in the future.31

The findings presented in this article underscore the importance of research and intervention to address the occupational health needs of minority and immigrant workers, as
well as the importance of maintaining a special emphasis on
these populations.32 Hospital discharge data, which are available in most States, are an important supplementary means of
examining occupational health and can be effective in assessing disparities in serious occupational injuries among racial
and ethnic groups at the State level. Although it remains to
be validated, the race and ethnicity information in the Massachusetts Hospital Discharge data set is more complete than
information from other sources on nonfatal work-related
injuries. Further, hospital discharge data may be less subject
to some of the barriers that limit the capture of information on
work-related injuries in other data sets.
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