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The Proportion of Work-Related
Emergency Department Visits Not
Expected to Be Paid by Workers’
Compensation: Implications for
Occupational Health Surveillance,
Research, Policy, and Health Equity

Matthew R. Groenewold and Sherry L. Baron

Objective. To examine trends in the proportion of work-related emergency depart-
ment visits not expected to be paid by workers’ compensation during 2003-2006, and
to identify demographic and clinical correlates of such visits.

Data Source. A total of 3,881 work-related emergency department visit records
drawn from the 2003-2006 National Hospital Ambulatory Medical Care Surveys.
Study Design. Secondary, cross-sectional analyses of work-related emergency
department visit data were performed. Odds ratios and 95 percent confidence intervals
were modeled using logistic regression.

Principal Findings. A substantial and increasing proportion of work-related emer-
gency department visits in the United States were not expected to be paid by workers’
compensation. Private insurance, Medicaid, Medicare, and workers themselves were
expected to pay for 40 percent of the work-related emergency department visits with
this percentage increasing annually. Work-related visits by blacks, in the South, to for-
profit hospitals and for work-related illnesses were all more likely not to be paid by
workers’ compensation.

Conclusions. Emergency department-based surveillance and research that determine
work-relatedness on the basis of expected payment by workers’ compensation system-
atically underestimate the occurrence of occupational illness and injury. This has
important methodological and policy implications.
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Work-related injuries and illnesses contribute substantially to overall morbid-
ity in the United States, imposing considerable burdens on affected workers,
their families, employers, and society (Boden, Biddle, and Spieler 2001; US
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Department of Labor, Bureau of Labor Statistics 2010). Leigh (2011) estimated
that in 2007 there were more than 8.5 million cases of work-related injury and
illness with medical costs alone estimated at nearly $50 billion. Reliable data
on the occurrence, causes, costs, and consequences of occupational injury and
illness are continually needed to set priorities, develop policies, and imple-
ment interventions for the prevention of disease, injury, and disability.

Occupational health surveillance in the United States relies largely on
employer reporting of work-related illnesses and injuries. The Bureau of
Labor Statistics’ (BLS) annual Survey of Occupational Injuries and Illnesses
(SOII), which is based on illness and injury logs from a national sample of
employers, is the principal source of national- and state-level estimates of
occupational morbidity (US Department of Labor, Bureau of Labor Statistics
2012c). Worker’s compensation (WC) data are sometimes used for surveil-
lance and research in occupational health instead of employer reports. In
some cases, WC systems themselves are used as an alternate data source, with
rates being calculated as the number of paid claims over the number of cov-
ered workers. In other cases, expected payment by WC is used as a proxy
indicator for the work-relatedness of particular illnesses or injuries in the anal-
ysis of health care encounter data (Council of State and Territorial Epidemiol-
ogists 2005; Thomsen et al. 2007). However, WC coverage policies vary
across states, coding systems are not always standardized, and the data are
often proprietary, making state-to-state comparisons unreliable (Utterback
et al. 2012).

Recent studies have demonstrated that both the SOII and WC data sys-
tems significantly underestimate the burden of work-related injury and illness
(Boden and Ozonoff 2008; Centers for Disease Control and Prevention
2010b). In contrast to Leigh’s estimate of 8.5 million cases of work-related
injuries and illnesses, the BLS estimate for 2007 was 4 million (Leigh 2011).
These underestimates result from a combination of undercoverage and und-
erreporting. The SOII includes only those injuries and illnesses that are
required to be recorded under Occupational Safety and Health Administra-
tion (OSHA) recordkeeping rules (excluding, for example, workplace injuries
requiring first-aid only) and specifically excludes self-employed individuals,

Address correspondence to Matthew R. Groenewold, Ph.D., M.S.P.H., National Institute for
Occupational Safety and Health, Centers for Disease Control and Prevention, 7646 Columbia
Parkway MS R-17, Cincinnati, OH 45226; e-mail: gyr5@cdc.gov. Sherry L. Baron, M.D.,
M.P.H., is also with the National Institute for Occupational Safety and Health, Centers for Disease
Control and Prevention, Cincinnati, OH.



Work-Related Emergency Department 1941

workers on farms with fewer than 11 employees, private household workers,
workers whose employers are regulated by federal agencies other than
OSHA, federal government workers, and, until recently, state and local gov-
ernment workers (US Department of Labor, Bureau of Labor Statistics
2012a). WC coverage varies between states but may exclude small employers,
the self-employed, specific occupations, and, depending on the state, certain
types of work-related illness and injury, such as carpal tunnel syndrome (Seng-
upta, Reno, and Burton 2011). In addition, some covered workers may not
report eligible illnesses or injuries to their employers or file WC claims,
because of concerns about employer or co-worker retaliation for injury report-
ing, administrative barriers, and access to alternative health insurance (Boden,
Biddle, and Spieler 2001; Azaroff, Levenstein, and Wegman 2002; Strunin
and Boden 2004; Fan et al. 2006; US Department of Labor, Bureau of Labor
Statistics 2012a).

When not paid by WC, medical costs for work-related injuries and
illnesses are paid by private or government-funded health insurance pro-
grams, by workers themselves, or indirectly by health care consumers when
unpaid costs are absorbed by providers. In this study, we examine the propor-
tion of work-related injury and illness that is not expected to be paid by WC
using nationally representative hospital emergency department (ED) data
from the National Hospital Ambulatory Medical Care Survey (NHAMCS).
Work-related injuries and illnesses from this survey are limited to those who
receive their care through EDs, but these cases are not limited by type of
employer, whether the injury would be recordable under OSHA regulations,
or whether WC was the expected payer. Using these data, we examined trends
in the proportion of work-related ED visits not expected to be paid by WC
between 2003 and 2006, explored the characteristics of visits not paid by WC,
and estimated the proportion of cases paid by other private or publicly
financed sources.

METHODS
Data

We performed cross-sectional analyses of data from the combined ED files of
the 2003-2006 NHAMCS, a nationally representative, annual survey of visits
to noninstitutional, general, and short-stay hospitals, excluding federal, mili-
tary, and VA hospitals. A multistage probability sampling design is used for
NHAMCS in which geographically defined areas are first sampled and then
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eligible hospitals are sampled from within those areas. For the ED files,
individual patient visits during randomly assigned 4-week reporting periods
are sampled from each hospital ED. The NHAMCS methodology has been
fully described elsewhere (Centers for Disease Control and Prevention
20104a).

Data for NHAMCS are abstracted from patients’ hospital records by
trained hospital staff and recorded on a standardized patient record form
(PRF). In the 2003-2006 surveys, the work-relatedness of ED visits was deter-
mined based on the narrative description of the patient’s chief complaint and
the surrounding events and was coded separately from the expected payer,
according to specific instructions. Briefly, the abstractor was instructed to
“Mark “Yes’ if the patient’s condition is a result of an illness, injury or poison-
ing stemming from work-related activities” (Centers for Disease Control and
Prevention 2009, p. 127). Having WC as the expected payer was not required
for an ED visit to be identified as work related. For this analysis, we included
all records for patients aged > 15 years where the data abstractor answered
“yes” to the question “Is this visit work related?” and where the expected payer
for the visit was known.

Variables

The dependent variable, expected payment by WC, was based on the abstrac-
tor’s determination of the expected source of payment for the visit of interest
according to the patient record or separate hospital billing information. Avail-
able options for coding expected payer included the following: private insur-
ance, Medicare, Medicaid/SCHIP, WC, self-pay, no charge/charity, other, or
unknown. Because the NHAMCS public-use dataset did not include separate
variables for individual sources of expected payment in all years of our study
period, we analyzed the summary variable for primary expected payer. We
counted visits as WC cases when “worker’s compensation” was the expected
payer and as non-WC cases otherwise.

Independent variables of interest included patient’s demographic char-
acteristics (gender, age, race, ethnicity) as well as certain hospital (geographic
region, urban/rural location, hospital ownership) and clinical (diagnosis, pre-
senting level of pain, immediacy with which patient should be seen, mode of
arrival) characteristics of the visits. Urban or rural location was defined based
on whether the hospital was located within a census-designated metropolitan
statistical area. Hospital ownership categories included not-for-profit, govern-
ment (nonfederal), and for-profit.
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The physician’s primary diagnosis for each ED visit was categorized
either as an injury/poisoning or as an illness/other and into subcategories of
each based on grouping of three-digit ICD-9-CM codes. The illness/other cat-
egory included illness and any other noninjury/poisoning reason for the visit,
including visits where the primary diagnosis was coded with a V-code (factors
affecting health status and contact with health services). The categories for pre-
senting level of pain and immediacy with which patient should be seen came
directly from the PRF. The patient’s mode of arrival at the ED was collapsed
into a dichotomous variable reflecting arrival by ambulance or by some other
mode, including walk-ins, police car, etc.

We also included year of visit as an independent variable to assess tem-
poral trend in the proportions of WC versus non-WC visits across the 4 years
of data.

Analysis

Descriptive statistics of the work-related ED visits included population-
weighted frequencies and their distributions by the selected demographic,
hospital and clinical variables, and by year. Point estimates and design-
adjusted 95 percent confidence intervals for the proportion of non-WC visits
were also calculated for all independent variables. The Rao-Scott design-
adjusted Chi-square test for independence was used to assess the statistical sig-
nificance of differences in the proportion of WC and non-WC visits for each
independent variable.

All variables significantly associated with non-WC expected payer status
were entered into a logistic regression model to produce multivariable-
adjusted odds ratios (AOR) and their 95 percent confidence intervals, model-
ing the odds that a given visit would be a non-WC visit.

All analyses were population-weighted to account for unequal selection
probabilities. The calculation of all standard errors was adjusted to account for
the complex, multi-stage nature of the NHAMCS sample design using the
SURVEY procedures available in SAS 9.3 (SAS Institute Inc., Cary, NC,
USA).

RESULTS

The combined 20032006 NHAMCS emergency department files comprised
146,296 records representing an estimated 458,634,000 ED visits occurring
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during the 4-year study period, 4,059 (2.8 percent) of which were coded as
work related. We excluded 139 (3.4 percent) of these work-related cases
because the expected payer field was blank or coded “unknown” and 39 (1.0
percent) where the patient’s age was <15 years. Thus, the final, unweighted
sample size for this study was 3,881. One hundred percent had complete data
for all demographic, hospital, and outcome variables. Of the clinical variables,
734 (18.9 percent) records had missing data for presenting level of pain, 594
(15.3 percent) for immediacy with which patient should be seen, and 125 (3.2
percent) for mode of arrival. Records with missing data for a particular vari-
able were dropped from analyses involving that variable.

Our sample represented an estimated 12,132,000 (95 percent CI:
11,046,000-13,218,000) work-related ED visits that occurred during the
4-year study period. The population-weighted distribution of these visits by
demographic and hospital variables and by expected payer is presented in
Table 1, as is the proportion of non-WC visits. During the 4-year study period,
the overall proportion of non-WC visits, as a share of all work-related ED vis-
its, was 39.7 percent (95 percent CI: 36.6-42.8 percent). Variables signifi-
cantly associated with expected WC payment status included race, region,
and hospital ownership.

The distribution of work-related ED visits by clinical characteristics,
along with non-WC proportions, is presented in Table 2. Illnesses were signifi-
cantly less likely to have WC as expected payer than were injuries. The
proportion of WC versus non-WC visits did not differ significantly across sub-
categories of injuries. Differences were significant across subcategories of ill-
ness, however. The proportion of non-WC visits in the largest group of
illnesses, musculoskeletal disorders (40.7 percent), was similar to that of inju-
ries (36.9 percent). WC and non-WC visits did not differ significantly in terms
of clinical characteristics reflecting the severity of the condition, such as pre-
senting level of pain, immediacy with which patient should be seen, and mode
of arrival (i.e., ambulance vs. self-presentation). The proportion of non-WC
visits increased significantly during the study period, from 32.1 percent (95
percent CI: 26.9-37.3) in 2003 to 44.9 percent (95 percent CI: 39.6-50.2) in
2006 (Figure 1).

The variables race, region, hospital ownership, diagnosis type, and year
were included as predictors in the logistic regression model. To estimate the
average annual change in the proportion of WC versus non-WC visits, we
modeled year as a continuous variable. Multivariable AOR are presented in
Table 3. After adjustment for the effects of region, hospital ownership, diagno-
sis type and year, the odds that a work-related ED visit by a black patient
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Distribution of Work-Related Emergency Department Visits by

Demographic and Hospital Characteristics and by Non-Worker’s Compensa-
tion Expected Payer—National Hospital Ambulatory Medical Care Survey,

United States, 2003-2006

Est. Number of ED

Percent Non-WC Expected

Characteristic Visits (% of Total)* Payer (95% CI) p-Value”
Total 12,132 (100.0) 39.65 (36.5-42.8) -
Age
15-24 years 9,574 (21.2) 38.94 (34.1-43.7) 29
95-34 years 3,164 (26.1) 36.01 (31.5-40.5)
35-44 years 9,968 (24.5) 41.27 (35.4-471)
45-54 years 2,190 (18.1) 41.58 (36.5-46.7)
>54 years 1,235 (10.2) 43.08 (36.0-50.2)
Gender
Female 3,033 (32.4) 39.74 (35.8-43.7) 95
Male 8,199 (67.6) 39.60 (36.1-43.1)
Race
White 9,952 (82.0) 3723 (33.7-40.8) <01
Black 1,839 (15.2) 52.95 (46.4-59.5)
Other 341 (2.8) 38.53 (27.0-50.1)
Ethnicity
Hispanic or Latino 1,840 (15.2) 38.16 (32.0-44.3) 57
Non Hispanic 10,292 (84.8) 39.91 (36.7-43.1)
Geographic region
Northeast 9,968 (24.5) 3713 (30.1-44.2) 01
Midwest 2,880 (23.7) 38.37 (33.5-43.2)
South 4,134 (34.1) 46.05 (41.2-50.9)
West 9,150 (17.7) 32.49 (25.0-40.0)
Location
Non rural 9,080 (82.3) 39.83 (36.2-43.4) 80
Rural 9,152 (17.7) 38.81 (31.9-45.7)
Ownership
Not-for-profit 9,034 (74.5) 38.72 (35.2-42.3) 04
Government, nonfederal 2,127 (17.5) 3797 (31.9-44.1)
For-profit 972 (8.0) 51.87 (41.0-62.8)
Expected payer
Worker’s compensation 7,322 (60.4) - -
Non-worker’ comp 4,810 (39.7) -
Private insurance 2,590 (21.4) -
Self-pay 1,380 (11.4) -
Medicare 202 (1.7) -
Medicaid 422 (3.5) -
No charge 32(0.3) -
Other 184 (1.5) -

“Thousands of visits.

"From the Rao-Scott design-adjusted Chi-square test for independence.



1946 HSR: Health Services Research 48:6, Part I (December 2013)

Table 2: Distribution of Work-Related Emergency Department Visits by
Clinical Characteristics and by Non-Worker’s Compensation Expected Payer
—National Hospital Ambulatory Medical Care Survey, United States, 2003—
2006

Percent Non-WC
Est. Number of ED  Expected

Clinical Characteristic Visits (% of Total*) ~ Payer (95% CI) p-Value !
Diagnosis type
Injury or poisoning 8,941 (73.7) 36.9 (33.5-40.2) 774 <018
Dislocation/fracture 724 (6.0) 36.1(27.6-44.7)
Sprain/strain 2,119 (17.5) 35.3(29.7-40.9)
Laceration/puncture/amputation/ 2,580 (21.3) 36.7 (32.4-40.9)
avulsion
Contusion/abrasion/hematoma/crush 2,165 (17.9) 36.7 (31.7-41.6)
Burns 349 (2.9) 37.1 (26.2-48.0)
Other injury or poisoning 1,004 (8.3) 41.6 (34.0-49.1)
Illness or other reason for visit 3,191 (26.3) 474 (42.8-52.1) <017, <01**
Disorders of eye and adnexa 211 (1.7) 28.9 (13.7-44.1)
Diseases of skin and subcutaneous tissue 264 (2.2) 64.9 (51.4-78.3)
Diseases of musculoskeletal system 1,219 (10.1) 40.7 (34.4-46.9)
Symptoms, signs, and ill-defined 307 (2.5) 53.8 (40.9-66.7)
conditions
Other illness or other reason for visit 1,189 (9.8) 52.2 (44.6-59.8)
Presenting level of pain''
None 1,232 (12.5) 415(35.0-48.1) 81
Mild 9,280 (23.2) 40.0 (35.0-45.0)
Moderate 3,868 (39.3) 39.6 (35.7-43.6)
Severe 9,460 (25.0) 42.2 (36.7-47.6)

Immediacy with which patient
should be seen**

<15 minutes 1,533 (14.9) 416 (35.2-479) .62
15-60 minutes 3,712 (36.0) 40.8 (36.5-45.1)
>1-2 hours 2,933 (28.4) 370 (32.4-41.7)
994 hours 9,143 (20.8) 39.6 (33.1-46.1)

Mode of arrival®®
Ambulance 1,107 (9.4) 42.9 (35.5-50.6) A1
Walk-in or public service 10,634 (90.6) 39.6 (36.3-42.9)

*Thousands of visits.

"From the Rao-Scott design-adjusted Chi-square test for independence.

Testing distribution of WC payment status across subcategories of “Injury or poisoning.”

“Testing distribution of WC payment status by injury/illness.

Mesting distribution of WC payment status across subcategories of “Illness or other reason for
visit.”

T*Testing distribution of WC payment status across all injury and illness categories.

Due to missing data for this variable, n = 3,147, estimated N = 9,840,000.

i'JfDue to missing data for this variable, n = 3,287, estimated N = 10,320,000.

$¥Due to missing data for this variable, n = 3,756, estimated N = 11,741,000.
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Figure 1: Percent (with 95 percent CI’s) of Non-Worker’s Compensation
Expected Payer Work-Related Emergency Department Visits by Year,
National Hospital Ambulatory Medical Care Survey, United States, 2003—
2006
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would be a non-WC visit were 72 percent greater than those for a visit by a
white patient. The odds that an ED visit in the southern region of the United
States would be a non-WC visit were 57 percent higher than in the West. The
odds that a visit to a for-profit hospital would be a non-WC visit were 63 per-
cent higher than for a visit to a not-for-profit hospital. The odds that a visit for
an illness or other non-injury reason would be a non-WC visit were 52 percent
higher than for an injury. Each year during the period 2003-2006, the odds
that a given work-related ED visit would be a non-WC visit increased by 19
percent, a trend that was statistically significant.

Restricting the analysis to non-WC visits only (z = 1,553), we examined
the proportional distribution of expected payer in total and by variables found
to be significantly associated with WC payment status in the logistic regression
model (Table 4). Globeally, racial differences in the distribution of expected
payer were statistically significant. While the proportion of non-WC visits
expected to be paid by private insurance, self-pay, and other payers was simi-
lar for both blacks and non-blacks, we found that visits by blacks (z = 313)
were nearly twice as likely as those by nonblacks (z = 1,240) to have Medicaid
or Medicare as expected payer. Considering Medicaid separately, visits by
blacks were also twice as likely as those by nonblacks to have this expected
payer (14.5 percent vs 7.3 percent, X?lfl =8.99, p < .01).
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Table 3: Multivariable Adjusted Odds Ratios for Non-Worker’s Compensa-
tion Expected Payer Work-Related Emergency Department Visits—National
Hospital Ambulatory Medical Care Survey, United States, 2003-2006

Characteristic Adjusted Odds Ratio* (95% CI)
Race
White Ref
Black 1.72 (1.27-2.32)
Other 1.17 (0.64-2.14)
Geographic region
Northeast 1.26 (0.78-2.04)
Midwest 1.30(0.85-1.98)
South 1.57 (1.02-2.42)
West Ref
Ownership
Not-for-profit Ref
Government, nonfederal 0.92 (0.68-1.24)
For-profit 1.63 (1.08-2.46)
Diagnosis type
Injury or poisoning Ref
Tllness or other reason for visit 1.52 (1.26-1.84)
Year 1.19 (1.08-1.31)"

*Odds ratios statistically adjusted for the effect of all other variables in the table.
fOdds ratio associated with the average annual change in nonpayment by WC during the study
period, year analyzed as continuous variable.

The distribution of expected payer also differed significantly by diagno-
sis type. Injury visits were more likely to have private insurance as expected
payer than were visits for illnesses or other noninjury reasons.

DISCUSSION

We found that, between 2003 and 2006, approximately 9 million work-
related injuries and 3 million work-related illnesses were treated in US hospi-
tal EDs. For a substantial proportion of these cases—an estimated 37 percent
of injury cases and 47 percent of illness cases—WC was not the expected
payer. These findings contribute to the growing literature demonstrating the
potential for significant undercounting of injuries and illnesses in occupational
health surveillance systems, specifically when work-relatedness is determined
by WC status. These results are consistent with those of a recent study using
survey data from 10 states which found that the median state proportion of
workers whose medical treatment for their self-reported occupational injury
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Table 4: Distribution of Non-Worker’s Compensation Expected Payer
Work-Related Emergency Department Visits by Selected Characteristics and
Expected Payer—National Hospital Ambulatory Medical Care Survey, Uni-
ted States, 2003—2006

Estimated Number ~ % Paid by % Paid by
of Visits (% of Private Medicaid % Paid by % Paid

Characteristic Total)* Insurance  or Medicare ~ Self-Pay by Other  p-Value
Total 4,810 (100.0) 53.9 13.0 28.7 4.5 -
Race

Black 974 (20.2) 52.1 19.2 25.9 2.8

Non-black 3,836 (79.8) 54.3 11.4 29.4 4.9 .03
Ownership

For-profit 504 (10.5) 53.0 10.3 34.6 2.1

Other 4,306 (89.5) 53.9 13.3 28.0 4.8 .37
Diagnosis type

Injury or poisoning 3,296 (68.5) 56.6 12.1 27.7 3.6

Tllness or 1,514 (31.5) 47.9 15.0 30.7 6.4 .04

other reason

*Thousands of visits.

was not paid for by WC was 39 percent (Centers for Disease Control and
Prevention 2010b).

Our study also contributes new findings that, between 2003 and 2006,
the costs for almost 5 million work-related ED visits were paid by private or
government health insurance systems or workers themselves, rather than by
WC carriers. The costs for work-related ED visits were expected to be paid for
by private insurance in 21 percent cases, government-funded insurance in 5
percent of cases, and by workers themselves in 11 percent of cases. This find-
ing is broadly consistent with recent research, which has found a large amount
of cost-shifting to non-WC payers. In a study analyzing and National Council
on Compensation Insurance data, Leigh and Marcin (2012) estimated that 56
percent of the medical costs resulting from work-related injuries and illnesses
in 2007 were shifted to workers and their families, non-WC insurance carriers,
and governments. The authors further made the point that the ability of
employers to treat occupational injury and illness as an economic externality
undermines both prevention efforts (i.e., injuries and illnesses are overpro-
duced) and fairness (i.e., injured or ill workers and innocent third parties
absorb the cost).

Because individual workers’ eligibility for WC could not be determined
using NHAMCS data, we could not distinguish between non-WC visits where
either the worker or the condition was not covered and those where WC was
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not the expected payer for other reasons. While data from the National Acad-
emy of Social Insurance suggest that, in 2006, 90 percent of the U.S. work-
force was covered by WC (Sengupta, Reno, and Burton 2011), self-employed
workers, who are not typically required to have WC insurance, appear to be at
higher occupational risk—at least as measured by fatal injuries (Mirabelli,
Loomis, and Richardson 2003; US Department of Labor, Bureau of Labor
Statistics 2012b)—and could account for a disproportionate share of work-
related ED visits. One could argue that, if a worker was not covered by WC,
then the cost was not technically shifted. However, whenever the medical
costs of work-related injuries and illnesses are not paid for by employers—
either directly or indirectly via WC systems—they are liable to be paid by
other private or government-funded insurance, and economic incentives for
prevention are undermined.

We found that visits for work-related illnesses were significantly more
likely than visits for work-related injuries to be non-WC visits. However, we
also found significant variation in the proportion of cases where WC was not
the expected payer across work-related illness categories. Visits for eye disor-
ders were least likely to be non-WC visits (29 percent), while visits for disor-
ders of the skin were among the most likely (65 percent). This finding is
consistent with data from other studies and has been attributed to the chal-
lenges for workers and heath care practitioners in recognizing and establishing
work-relatedness. This is especially true for common conditions such as der-
matitis and musculoskeletal disorders that can be caused or exacerbated by a
variety of factors both inside and outside the workplace (Morse et al. 1998;
McCall et al. 2005; Bushnell, Li, and Landen 2011).

Visits by blacks to the ED for work-related conditions were significantly
more likely to have a non-WC expected payer than visits by whites, even after
adjusting for potential differences due to the type of visit. This may reflect dif-
ferences by racial group in the likelihood of working in a job that provides
WC coverage. Compared to whites, blacks are slightly more likely to be
employed in contingent or alternative employment arrangements where WC
coverage may not be provided (US Department of Labor, Bureau of Labor
Statistics 2005; Cummings and Kreiss 2008). Another explanation may be dif-
ferences by racial groups in levels of job security and fear that reporting a
work-related injury might lead to job loss, as has been observed among black
poultry workers (Lipscomb et al. 2008). In this study, blacks were significantly
more likely than other workers to have their work-related ED costs paid by
Medicaid, which suggests that these workers were likely to be self-employed
or employed in low-wage and temporary work arrangements, which may also
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have low job security and lack WC coverage (Strunin and Boden 2004; Cum-
mings and Kreiss 2008; Gaydos et al. 2011).

We did not find that visits by Hispanics were more likely to be non-WC
visits than those by non-Hispanics. Given the literature (Du and Leigh 2011;
Friedman, Ruestow, and Forst 2012), this ran counter to our prior expecta-
tions. Because we analyzed race and ethnicity separately, visits by Hispanics
were compared to those by all non-Hispanics, including both whites and
blacks, which could have biased the analysis toward the null. However, when
we reran the analysis with race/ethnicity included as a single, combined vari-
able (data not shown), visits by Hispanics were still no more likely than those
by non-Hispanic whites to be non-WC visits.

Examining potential racial disparities in rates of occupational injuries
and illnesses through existing occupational health surveillance systems is chal-
lenging because the SOII does not require employers to record the race of
injured workers and WC databases generally exclude race and ethnicity (Bon-
auto et al. 2010). Our finding of the disproportionate degree to which WC was
not the expected payer for work-related ED visits among black workers raises
concerns that occupational health surveillance systems that rely on WC claims
status to determine work-relatedness may underestimate racial disparities in
occupational injury and illness (Bonauto et al. 2010; Souza, Steege, and Baron
2010).

We also found that the proportion of non-WC visits varied signifi-
cantly by region, with visits in the South being most likely to be non-WC
visits compared to those in the West, where expected payment by WC was
most likely. This could be due to a number of factors, including regional
differences in patterns of employment, industry, and occupational risk, as
well as in government policies such as labor and occupational safety and
health regulations or WC policies. As a region, the South has had levels of
occupational risk that were higher than the rest of the country as measured
by fatal occupational injuries, especially for black and Hispanic men (Rich-
ardson et al. 2004). Southern states also tend to have policy climates that
favor business over labor, which have been shown to be associated with
increased risk for fatal occupational injury (Loomis et al. 2009). WC pro-
grams are administered at the state level and may reflect the broader politi-
cal economies of the states they serve.

We did not find that clinical severity of work-related visits was associated
with expected WC payment status. In this study, we defined severity as those
cases having a higher presenting level of pain, requiring more immediate
attention, or those cases arriving at the ED by ambulance. Other studies have



71952 HSR: Health Services Research 48:6, Part I (December 2013)

found that the severity of the condition was one of the most important predic-
tors for whether a patient filed a WC claim (Biddle et al. 1998; Shannon and
Lowe 2002). However, in those studies severity was measured differently such
as by patient telephone surveys using either a patient-reported 100-point
severity scale (Biddle et al. 1998) or by asking those respondents who reported
a work-injury whether their injury required medical care, lost-work time, or
modified work (Shannon and Lowe 2002). Differences between our findings
and those in these other studies may reflect differences due to the types of
work-related cases included in the studies as well as differences in how severity
was defined.

Although visits to for-profit hospitals accounted for less than 10 percent
of all work-related ED visits, they were significantly more likely to be non-
WC visits. This could result from differences in the types of patients as well as
the nature of the cases seen in for-profit versus other ED facilities.

Finally, we also found that the proportion of non-WC visits increased
significantly during the study period, from 32 percent in 2003 to 45 percent in
2006. Because the NHAMCS stopped collecting data on work-relatedness
after 2006, we were unable to determine more recent trends. The observed
trends could result both from a decrease in workers’ eligibility for WC, as well
as from changes in workers’ willingness to use the WC benefits to which they
may have been entitled. The number of claims for WC (as well as the total
amount WC medical payments) has been declining (Loomis et al. 2009). So
too have the number of work-related injuries and illnesses reported to OSHA.
Indeed, during the years of our study, the annual rate of occupational injuries
and illness in the United States, as determined by the SOII, showed a similar
pattern of decrease—5.0, 4.8, 4.6, and 4.4 cases per 100 full-time equivalent
workers for the years 2003-2006, respectively (US Department of Labor,
Bureau of Labor Statistics 2012c). However, there is evidence to suggest that
the concomitant declines in these indicators are not simply due to a reduction
in the incidence of occupational injuries and illnesses. Recent studies suggest
that there is substantial undercounting of occupational injuries and illnesses in
both WC and OSHA data (Leigh, Marcin, and Miller 2004; Rosenman et al.
2006; Boden and Ozonoff 2008; US Government Accountability Office
2009). It has been well documented that there can be considerable social, eco-
nomic, and administrative disincentives for workers to file for WC (Biddle
et al. 1998; Rosenman et al. 2000; Reville, Bhattacharya, and Sager Weinstein
2001; Azaroff, Levenstein, and Wegman 2002; Shannon and Lowe 2002; Stru-
nin and Boden 2004; Fan et al. 2006), and similar disincentives to reporting
have been suggested as reasons why the SOII, which depends on OSHA data,
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might underestimate national rates of occupational injuries and illnesses (Spie-
ler and Burton 2012). Guo and Burton (2010) found that the proportion of
OSHA-recordable injuries that generated WC claims declined between 1985
and 1999 due to increasingly restrictive policies on the part of state agencies
and to court decisions. In conjunction with other compensability restrictions,
this decline explained more of the decrease in cash benefits paid by WC pro-
grams during that period than did the decreases in injury incidence reflected
in the SOII. Our findings support the inference that declines in WC claims
may be due, at least in part, to a reduction in the proportion of occupational
injuries and illnesses that are paid for by WC—not simply due to a decline in
the injury and illness rate—and workers face growing barriers to receiving
compensation for their work-related injuries and illnesses.

LIMITATIONS

There are a number of reasons why the identification of work-related cases by
the NHAMCS might not be complete. Injured workers may be reluctant to
share details about the work-relatedness of their injury or illness and busy
ED clinicians may inadvertently omit details from the patient record that
might indicate work-relatedness. Nonetheless, our estimate of the annual
number of work-related ED visits was very similar to that determined by a dif-
ferent ED-based surveillance system, the National Electronic Injury Surveil-
lance System-Occupational Supplement (NIESS-Work), which collects data
through a nationally representative sample of 67 hospitals. In 2004, NEISS-
Work estimated there were 3.4 million work-related injuries and illnesses trea-
ted in U.S. EDs, and NHAMCS estimated there were 3.2 million work-
related ED visits, including revisits for a previously treated occupational
injury or illness (Centers for Disease Control and Prevention 2007).

The types of conditions that are seen in the ED may not be representa-
tive of all work-related injuries and illness, as it is estimated that only about a
third of all occupational injuries and illnesses requiring medical attention are
seen in an ED (Centers for Disease Control and Prevention 2007). Nonethe-
less, our estimate of WC as expected payer was similar to that found in a state-
based survey that asked wage and salary workers about WC payment for all
work-related conditions requiring medical attention (Centers for Disease
Control and Prevention 2010b).

We also had no information related to the quality of the NHAMCS
data for work-relatedness or expected source of payment. An earlier report
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of work-related injuries from the 1998 NHAMCS found that for 29 percent
of the records work-relatedness was not known (McCaig, Burt, and Stuss-
man 1998). However, the NHAMCS standardized patient data abstraction
form is periodically updated and while in 1998 the question on work-
relatedness was limited to visits classified as injuries, between 2003 and
2006 abstractors were asked to indicate the work-relatedness for all ED vis-
its. During this period the capture rate for work-relatedness rose to 93 per-
cent, with only 3 percent missing and 4 percent marked as “unknown.” The
nonresponse rate for the expected source of payment was also low at
approximately 5 percent.

While the response rate for these variables was adequate, we had no
independent information to validate the quality of the abstracted informa-
tion or the coding process. For the work-relatedness variable, some misclas-
sification could have occurred because data abstractors sometimes needed
to make independent judgments about the work-relatedness based on the
patient’s description of the incident or events that led to their injury or
illness. Also, data on the expected source of payment may be incomplete or
may not reflect the actual source of payment if a worker’s compensation
claim is denied or a worker or insurance company later obtains reimburse-
ment for the ED expenses from WC. Furthermore, because we excluded
cases where the expected payer was missing or unknown, our results
slightly understate the degree to which work-related visits would be missed
by research or surveillance analyzing comparable ED data but relying
entirely on expected payment by WC to determine work-relatedness. In
those analyses, such cases would be included in the denominator rather
than excluded.

Misclassification could also have affected the expected payer variable
because of the rules for how it was to be coded by the abstractors. In cases
where there were multiple expected payers, abstractors only coded one, using
the following hierarchy: Medicaid, Medicare, private insurance, WC, self-
pay, no charge, other, unknown. This could have resulted in an underestima-
tion of the proportion of WC visits.

CONCLUSIONS

During 2003-2006, a substantial and increasing proportion of work-related
emergency department visits in the United States were not expected to be paid
by WC. Work-related visits by blacks, in the South, to for-profit hospitals and
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for work-related illnesses were all more likely not to be paid by WC than those
by whites, in the West, to nonproprietary hospitals, and for work-related inju-
ries, respectively. These findings have at least two important policy implica-
tions.

First, WC data are useful for occupational health surveillance and
research only to the extent that they capture workplace injuries and illnesses.
To the extent that there are systematic differences in the characteristics of
work-related illnesses and injuries that are paid for by WC and those that are
not, the generalization of inferences from surveillance or research based on
data from the former to the latter is invalid. Surveillance systems and research
that determine work-relatedness on the basis of payment by WC underesti-
mate the occurrence of occupational illness and injury. Information on the
work-relatedness—determined independently of expected payer—of all
injury and illness encounters should be captured and included in patients’
medical records and health care datasets used for surveillance or public health
research.

Second, when work-related injuries and illnesses are not paid by WC,
the economic burden falls either to the injured workers and their families or to
other social or private insurance systems. Shifting the costs of work-related
injury and illness away from employers not only makes them willing to toler-
ate more occupational morbidity and disincentivizes prevention efforts; it
raises fairness and equity concerns. This is especially true when the burden
falls disproportionately on minorities. Devising a satisfactory solution to this
problem will be complex and challenging, but a number of approaches have
recently been proposed (Boden 2012; Hilgert 2012; Lippel 2012; Spieler and
Burton 2012) and deserve to be considered. Our findings underscore the
importance of such considerations.
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