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Background: The complete and
accurate identification of fatal occu-
pational injuries among the US work
force is an important first step in de-
veloping work injury prevention ef-
forts. Numerous sources of informa-
tion, such as death certificates,
Workers’ Compensation files, Occu-
pational Safety and Health Adminis-
tration (OSHA) files, medical exam-
iner records, state health and labor
department reports, and various
combinations of these, have been
used to identify cases of work-related
fatal injuries. Recent studies have
questioned the effectiveness of these
sources for identifying such cases.

Methods: Atleast 10 studies have
used multiple sources to define the uni-
verse of fatal work injuries within a
state and to determine the capture
rates, or proportion of the universe
identified, by each source. Results of
these studies, which are not all avail-
able in published literature, are sum-
marized here in a format that allows
researchers to readily compare the as-
certainment capabilities of the sources.

Results: The overall average cap-
ture rates of sources were as follows:
death certificates, 81%; medical exam-
iner records, 61%; Workers’ Compen-
sation reports, 57%; and OSHA reports
32%. Variations by state and value
added through the use of multiple
sources are presented and discussed.

Conclusions: This meta-analysis
of 10 state-based studies summarizes
the effectiveness of various source
documents for capturing cases of fatal
occupational injuries to help research-
ers make informed decisions when de-
signing occupational injury surveil-
lance systems. (4Am J Public Health.
1991:81:725-728)
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Introduction

Identifying all of the fatal occupa-
tional injuries in the United States work
force is a difficult task that has not been
accomplished with precision.1-2 Recent lit-
erature has questioned the accuracy and
completeness of ascertainment of such
cases by various sources of informa-
tion.1-3-6 Death certificates, Workers’
Compensation files, Occupational Safety
and Health Administration fatality re-
ports, medical examiner records, reports
collected by state health or state labor de-
partments, and various combinations of
these have been used to identify cases of
fatal work injuries. Each of these sources
was developed for different purposes, us-
ing different definitions and methods. Be-
cause there is no universally accepted gold
standard against which to compare, par-
ticularly at the national level, it is difficult
to measure precisely the proportion of all
fatal injuries identified by a specific
source.

In a smaller geographic area, such as
a state, the pool of fatal work injuries can
be defined as the combination of unique
cases identified through several sources.
Capture rates can then be estimated as the
proportion of the total pool identified by
each source. This method of assessing the
completeness of case ascertainment by
various sources of fatal work injury data
has been employed in at least 10 states.
Results of these studies are summarized
here to provide an indication of both the
overall average capture rates of the
sources, and the variation in capture rates
by state.

Sources of Data

The source documents used to iden-
tify fatal occupational injuries differ in

their primary purposes, methods, and tar-
get populations. The advantages and lim-
itations of various sources have been dis-
cussed elsewhere.13.7 Issues of validity,
completeness, accuracy, timeliness, and
the usefulness of data elements in these
sources are important considerations in
fatality surveillance, but are outside the
scope of this paper. The sources examined
here are briefly described in terms of their
characteristics salient to comparing cap-
ture rates.

Death certificates and medical exam-
iner records are the only two available
sources that have the potential to identify
all cases of fatal work injuries in a given
geographic area. Death certificates are
filed for each death that occurs in the US
and follow a standard format that includes
an item indicating whether the death was
due to an injury sustained at work. The
accuracy and consistency of this item is
questionable, however, as no explicit na-
tional guidelines exist that define ““injury
at work.”’8* Motor vehicle crashes and
homicides at work appear to be particu-
larly underreported as work injuries on
death certificates.?-8.10.11

In most states, medical examiner
(ME) or coroner investigations are re-
quired for deaths that are due to accidents,
homicides, suicides, or deaths that occur
unexpectedly.® In jurisdictions where ME
or coroner records are computerized, or at
least centralized, they are a valuable
source of information.12:13 In most states,

From the National Institute for Occupational
Safety and Health. Address reprint requests to
Nancy Stout, EdD, Division of Safety Re-
search, National Institute for Occupational
Safety and Health, 944 Chestnut Ridge Road,
Morgantown, WV 26505. This paper, submit-
ted to the Journal September 27, 1990, was re-
vised and accepted for publication February 19,
1991.

American Journal of Public Health 725



Stout and Bell

TABLE 1—Percent of Fatal Work Injuries Identified by Various Sources: Summary of State-Specific Studies
Source Documents
% %
OSHA Medical % State Dept
% Death % Workers’ Fatality Examiner Health or
States Time Period N Ceriificate Compensation Reports Records Labor

Wisconsin'! 1976 161 76 57 33
Maryland®2 1978 148 67 58 42 90
Michigan®2® 1980 195 88 51
Alaska®! 1980--1985 422 83 47
Colorado’ 19821984 425 86 86 32
Califonia'® 1983 673 90 40 21
New Jersey® 19841985 204 84 34 32
Texas? 1986 872 67 70 27 9
Oklahoma'® 1985-1986 329 78 53 29 82°
Massachusetts'® 10/86-11/87 86 88 62 41 22
Range (%) 67-90 40-70 21-42 32-80 951
Average (%) 81 57 32 68 27

#Susan Baker, Johns Hopkins Injury Prevention Center, personal communication, January 1991.

PFigures presented here exclude the “natural deaths” from the original study.

“Martha Stanbury, New Jersey Department of Health, personal communication, June 1990, New Jersey data exclude intentional injuries.

“Texas Department of Health, Occupational Safety and Health Division. Traumatic Occupational Fatalities, 1986. Unpublished report, 1989,

°For ME records with unclear work-relatedness, death ceriificates were reviewed to verify injury at work or reject false positives.

however, both ME and coroner reports
exist as fragmented paper files held in var-
ious locations throughout a state, they are
inconsistent among jurisdictions, and fre-
quently do not indicate the work-related-
ness of a fatal injury.3

Employers under Occupational
Safety and Health Administration
(OSHA) jurisdiction are required to report
to OSHA all work-related fatalities of em-
ployees. Many of these incidents are then
investigated and OSHA investigation re-
ports are filed. Not all workers are under
OSHA jurisdiction and not all incidents
are investigated. Public sector employees,
and self-employed workers, for example,
are exempt from reporting requirements.
Events such as airplane crashes, motor
vehicle crashes, and homicides are inves-
tigated by other agencies, and are not rou-
tinely identified or investigated by OSHA.
Recent studies also suggest substantial un-
derreporting of fatalities that do fall under
OSHA jurisdiction.5.7.14-18

Workers’ Compensation claims can
provide valuable detail about the nature of
fatal injuries and accurate specification of
employment. Like OSHA coverage, how-
ever, many workers are not covered by
Workers” Compensation laws. Moreover,
state compensation laws differ substan-
tially so that covered worker populations
are not comparable by state, and the na-
tional population of covered workers is
difficult to define.

In some states, occupational fatalities
are reported to the state department of
labor or the state department of health.
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The specific types of employment and fa-
tal events that are reported vary from state
to state. For example, in Massachusetts
all construction industry employers must
report every accident resulting in death.
The Massachusetts Department of Labor
and Industries maintains records of these
and other work-related fatalities reported
voluntarily by employers, workers,
unions, police, etc.18

The State Health Department source
of data for the Texas study cited here re-
fers to fatalities reported by employers
participating in the Bureau of Labor Sta-
tistics (BLS) Annual Survey of Occupa-
tional Injuries and Illnesses by Industry.
The survey is limited to establishments
under OSHA jurisdiction, employing 11 or
more workers and, as a sample survey, is
not designed to capture all work fatalities.

Differences in capture rates among
these sources of fatal work injury data are
due in part to variation in types of em-
ployments covered by each source. Al-
though several studies have examined
capture rates of sources relative to the
population covered by law to measure un-
derreporting,5.7-15.17 the data presented
here do not address underreporting of fatal
events but rather the potential of various
sources to identify the universe of fatal
occupational injuries.

Summary of Study Results

In each of 10 studies presented here,
multiple data sources were linked, elim-
inating duplicate cases, to identify a total

““pool”” of unique fatal occupational injury
cases in a state, and the proportion of that
pool identified by each separate source.
Table 1 summarizes the results of these
studies and presents the capture rates for
each source, and the range and average
capture rates of the combined study re-
sults.

All 10 studies used death certificates
as one source of case ascertainment and in
all but two studies a greater proportion of
the total pool of fatal work injuries was
identified by death certificates than by any
other source. The average capture rate for
death certificates over all the studies was
81 percent.

Workers’ Compensation files, used
as a source of case ascertainment in eight
states, had an average capture rate of 57
percent. The wide range (40 to 70 percent)
is likely due to the different worker groups
covered by the various state compensa-
tion laws.

OSHA fatality reports identified an
average of 32 percent of cases. The vari-
ation in capture rates by state (21 to 42
percent) may be partially due to differ-
ences in the OSHA forms examined. In
most states, first reports of fatal injuries
were used to identify cases. The Califor-
nia!® and New Jersey” studies, however,
used OSHA fatality investigation reports.
Since not all reported fatalities are inves-

“Martha Stanbury, New Jersey Department of
Health, Personal Communication, June 1990.
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TABLE 2—Percent of Fatal Work Injuries identified by Only One Source, by Source:
Summary of State-Specific Studies

Sole Source Documents
%
OSHA % %

Fatality Medical State Dept.

% Death % Workerss Re- Examiner Health or

States Time Period Certificate Compensation ports Records Labor
Wisconsin'? 1976 43 24 0
Maryland* 1978 (N/A) (N/A) (NA)  (NA
Michigan?°2 1980 49 14
Alaska®’ 1980-85 53 17
Colorado” 198284 34 14 0
Califoria’® 1983 56 7 1
New Jersey® 198485 31 3 12
Texas® 1986 26 2l 1 <1
Oklahoma'® 1985 86 o 12 <1 114
Massachusetts'® 10/86-11/87 28 17 0 2
Range (%) 2 .56 7-27 03 11-12 <1-14
Average (%) 36 17 <1 12 5

data exclude intentional injuries.
falities, 1986. Unpublished report, 1989.

or reject false positives.

2Figures presented here exclude the "natural deaths” from the original study.
SMartha Stanbury, New Jersey Department of Health, personal communication, June 1990. New Jersey

“Texas Department of Health, Occupational Safety and Health Division. Traumatic Occupational Fa-

9For ME records with unclear work-relatedness, death certificates were reviewed to verify injury at work

tigated, first reports are likely to identify a
greater proportion of deaths than investi-
gation reports.

Two of the three studies that included
ME records identified more cases from
ME records than any other source.410
One study used death certificates to verify
injury at work for an unknown proportion
of ME records on which work relatedness
was not indicated; the capture rate would
have been lower if ME records had been
reviewed independently.1® In the third
study, ME records identified the smallest
proportion of cases.* This range in capture
rates, from 32 percent to 90 percent illus-
trates the magnitude of variation by state
in the potential for ME records to ascer-
tain cases of fatal work injuries.

Occupational fatalitics reported to
state health departments and state depart-
ments of labor under various legislation
are grouped together in Table 1 for sim-
plicity. The average capture rate, (27 per-
cent) is presented as a rough indication of
the usefulness of such reports for identi-
fying fatal injury cases. This average,
however, is based on only three studies,
and substantial differences in reporting re-
quirements limit the comparability of
these data by state.

Table 2 presents the proportion of the
pool of fatal injury cases identified by only
one source of information in each study.
The range and average sole source capture
rates provide an estimate of the proportion
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of the universe that might be identified by
only one specific source and not the oth-
ers. Obversely, the average for each
source presented in this table may be in-
terpreted as the additional proportion of
the total pool of cases that might be iden-
tified by using this as an additional source
of case ascertainment.

These capture rates are a function of
the total pool of fatalities identified in each
state, and the number and types of source
documents used to define that pool. The
sole source averages are presented in Ta-
ble 2 as crude estimates for the purpose of
comparison, rather than as precise means.

Over all the studies, death certificates
uniquely identified the greatest proportion
of fatal work injuries (36 percent), fol-
lowed by Workers’ Compensation rec-
ords (17 percent), and ME records (12 per-
cent). State labor department records (5
percent) and OSHA fatality reports (less
than 1 percent) contributed relatively few
additional cases to the total pool.

Discussion

Generally, if surveillance is limited to
one source of information, death certifi-
cates will likely ascertain a greater pro-
portion of the universe of fatal work inju-
ries than will the other sources examined
here. For national level surveillance,
death certificates are unique among these
sources in their combined potential to

Sources for Fatal Occupational Injuries

identify all fatal work injuries, and their
comparability between states. However,
the accuracy and consistency with which
the injury at work items on death certifi-
cates are completed varies by state. Cur-
rent efforts by the Agency for Vital Rec-
ords and Health Statistics (AVRHS),
National Institute for Occupational Safety
and Health (NIOSH), and the National
Center for Health Statistics (NCHS) to in-
crease the validity and reliability of this
item could vastly improve our ability to
identify the universe of fatal occupational
injuries at both state and national levels.

Under some jurisdictions, ME rec-
ords may provide more complete case as-
certainment than other sources. How-
ever, they also show the greatest variation
by state in their ability to identify cases.
Efforts to computerize ME records in a
consistent format are currently underway
in several states. Uniform automation of
ME records could substantially improve
fatal work injury surveillance within states
and enable interstate comparisons.

The combined results of these studies
suggest that Workers” Compensation rec-
ords are not a useful sole source for case
ascertainment of work fatalities. As a sup-
plemental source, however, Workers’
Compensation records could be expected
to add the greatest proportion of cases to
a vital records-based system. OSHA fa-
tality reports have limited utility in fatal
injury surveillance. Alone, they might be
expected to identify about one-third of all
cases and, as an additional source, they
might capture an additional 1 percent of
cases.
Because the definition of state health
department and state labor department fa-
tality reports varies so widely by state,
generalized conclusions about this source
cannot be drawn. In developing surveil-
lance systems, the state-specific charac-
teristics of this potential data source
should be considered.

The combined results of these studies
highlight several salient points regarding
fatal work injury surveillance. The most
prominent of these is that using multiple
sources of data will always result in more
complete case ascertainment than using
one source alone.

The value added by including a sub-
sequent source for case ascertainment de-
pends on which source is added and its
characteristics within that geographic
area. For example, using state labor de-
partment records in addition to death cer-
tificates in Michigan improved case ascer-
tainment by 14 percent.2° In the
Massachusetts study, however, where
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three other sources were also used and
where Department of Labor reports had
limited coverage, only 2 percent more
cases were identified by these records.18

In addition to the sources discussed
here, other sources should be considered
to fill gaps in surveillance systems. For
example, all of these sources tend to un-
derreport occupational motor vehicle fa-
talities and likely undercount homicides.
Police report forms and Highway Traffic
Administration reports could be valuable
in identifying such cases, if efforts were
made to include an indication of work-
relatedness on these reports.

When designing and developing fatal
occupational injury surveillance efforts,
cost-benefit analysis and value-added for-
mulas are often considered to determine
which sources of data will provide the
most effective results given study objec-
tive and resource limitations. It is hoped
that this synopsis of studies will help re-
searchers make informed decision when
designing surveillance systems, recognize
limitations of various sources, and sup-
port improvements to existing sources so
that we might all better understand the
magnitude and nature of fatal occupa-
tional injuries in the United States. [
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