An Evaluation of the Census
of Fatal Occupational Injuries
as a System for Surveillance

Greater dissemination of CFOI data may
lead to better prevention of injuries

Connie Austin

The Census of Fatal Occupational Injuries (CFOI), agram, using guidelines established by the CDC for evaluat-
surveillance system administered by the Bureau of Labang surveillance systents.The evaluation included a de-
Statistics (BLS), was established nationally in 1992. It isscription of the system and its objectives, an assessment of
designed to collect information on all fatal occupationalthe seven attributes of a surveillance system and its resource
injuries in the United States. An evaluation of the systemmequirements, and finally, recommendations for the system.
was conducted in 1994 using guidelines developed by the
Centers for Disease Control and Prevention (CDC). AlDescription of the system
though the CFOI program meets its stated objective of pro- The primary objective of the CFOI system is to collect
viding comprehensive, timely, and verifiable fatality infor- information on fatal occupational injuries that is compre-
mation, improvements could be made in the disseminatiohensive, timely, and verifiabfe.
and use of CFOI data and reports. Specifically, the CFOI The CFOI system is a passive surveillance system and is
could be improved by using the data in analytic epidemiola cooperative venture between BLS and State agencies. The
ogy studies and publishing them in peer-reviewed journalsystem is administered by the States, which collect, code,

and verify fatality data. BLS provides reports from Federal
Background agencies, such as the Occupational Safety and Health Ad-

In 1991, the CFOI began to track fatal occupational inministration (OSHA), the Mine Safety and Health Admin-
juries and illnesses in 32 States, and in the remaining Statissration, and the Employment Standards Administration,
the following year. In each of the first 2 years of nationato CFOI personnel in each State; collects data from each
CFOI data collection, more than 6,000 fatal workplace inState; reviews each fatality; and assembles national data.
juries were reported, a rate of approximately 5 fatalities per Fatality data are gathered by State personnel from work-
100,000 workers per yest. ers’ compensation reports, death certificates, news stories,

Since the majority of fatal occupational injuries occur inand other sources. State CFOI personnel routinely review
workers between 25 and 54 years of age, resulting in a highese to identify and collect information on workplace fa-
number of “years of potential life lostihformation froma talities. They are trained by BLS in computer software use
surveillance system, such as the CFOI, can be used to ideamd coding of data elements for the CFOI program.
tify high-risk occupations and activities within occupations After receiving an initial fatality report, CFOI staff search
and to develop workplace safety programs. for additional documentation to verify the fatality. This

Systematic evaluation of a surveillance system can helmay include requesting reports from coroners and medical
determine whether the stated objectives are being met. Aremsaminers or doing a follow-up questionnaire with the em-
can then be identified in which improvements can be mad@loyer. The information is then coded and entered into a
In 1994, the lllinois Department of Health conducted ardatabase. BLS receives final data on all fatalities in June of
evaluation of the fatal injury component of the CFOI pro-the following year. Following a review of the data, BLS

compiles the national dataset.

S _ _ To determine whether a fatality is work-related, State
! Fatal Workplace Injuries in 1992: A Collection of Data and Analysis

Bureau of Labor Statistics, Report 870, April 1994, pp. 1-92. personnel use a case definition that stipulates that “the de-
2 Guy Toscano and Janice Windau, “The Changing Character of Fat@edent must have been employed (that is, working for pay,
Work Injuries,”Monthly Labor ReviewOctober 1994, pp. 17-28. compensation, or profit or in the family business) at the

3C.A. Bell, N.A. Stout, T.R. Bender, C.S. Conroy, W.E. Crouse, and J.R.. . L
Myers, “Fatal Occupational Injuries in the United States, 1980-198%;" Rt'me of the event and engaged Ina Iegal work activity or

nal of the American Medical Associatidi890, vol. 263(22), pp. 3047-50. present at the site of the incident as a requirement of his or
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her job.® Suicides and homicides meet the case definitiorquately describe a fatalityln 1993, an average of three
if they occur at work. Fatalities that occur while travelingsource documents were used to verify each fafaBgurce
to and from work (commuting) are not considered work-documents, which varied from State to State, included death
related. certificates (which identified 72 percent of fatalities in CFOI
In general, each fatality must be verified by two sourcen 1992); medical examiner, coroner, or autopsy reports (62
documents. In those instances where a second source dopercent); workers’ compensation documents (40 percent);
ment cannot be located, the fatality is included only if sufnews clippings (34 percent); and OSHA reports (32 per-
ficient information exists from the first source to determinecent). Restricting the number or types of data sources used
that the fatality was work-related. in the system might simplify its operation but would likely
Up to 30 injury data elements are included in the nalimit the system’s ability to identify and report fatalities.
tional CFOI dataset, including demographic information
about the deceased, employer information, and data el&lexibility. Flexibility in a surveillance system occurs when
ments related to the circumstances of the injury. To prea system can easily adapt to changing information needs or
serve confidentiality, files released to researchers do naiperating conditions. The CFOI system has not been in
include personal identifiers, location (State of occurrencekgxistence long enough to assess its flexibility in a meaning-
source document information, or information on alcohol offul fashion. Some flexibility is evident, however, when
drug testing results. sources for fatality data from States are examined. In 1992,
Data elements that are collected must be applicable tother” source documents were used to identify 33 percent
all types of fatalities and are kept simple. Because of thigf fatalities; in 1993, other sources were used to identify 61
information that might be useful for particular areas of studpercent of fatalitied® This finding suggests that the sys-
may not be available. For example, when examining fatem is evolving and that State CFOI personnel are becom-
talities caused by motor vehicle crashes, it would be usefihg more familiar with accessing new source documents,
to have information on seatbelt use and the estimated spesdch as farm bureau and highway reports, to identify fatali-
of the vehicle at the time of the crash. However, this samies. The CFOI should be evaluated in the future to assess
type of information would not be useful for burns or falls.its ability to adapt to changing work conditions, such as
Even in cases where some information relevant to a pamore individuals working at home.
ticular type of injury, such as seatbelt use, may be included
in a narrative description of the injury, this information Acceptability. The acceptability of a surveillance system
may not be available for the majority of the fatalities in thatmeans the number of individuals and organizations that

category. willingly participate in the system. A measure of the CFOI
system’s acceptability is that all 50 States participate in the
Evaluating the system program, each State meets the data deadlines set by BLS,

The seven major attributes of a surveillance system, a@nd the required data elements are virtually always fur-
cording to the CDC guidelines, are simplicity, flexibility, nished. (See Tables 1 and 2).
acceptability, sensitivity, predictive value positive, repre-
sentativeness, and timeliness. Sensitivity. Sensitivity measures the proportion of all oc-

cupational fatalities (using the case definition) that are de-

Simplicity. The simplicity of a surveillance system involves tected by the CFOI system. While it was not possible to
both the structure and ease of operation. In the CFOI sysalculate sensitivity because the total number of occupa-
tem, data entry is facilitated through the use of the CFOtional fatalities is unknown, the sensitivity of the CFOI sys-
State operating manual which provides clear informatioriem is probably high because multiple data sources are used
on coding of data elements. The data then are easily traris-ascertain events. Comparatively, it is a more complete
ferred electronically from the State to BLS. The nationakystem than those which only use death certificate infor-
research file is easy to distribute because data for each year
C.an fit on a Standard.dISkette’ which can be sent to indi- “N. Stout, C. Bell, “Effectiveness of Source Documents for Identifying
viduals who have received approval to use the data for stutb4tal occupational Injuries: A Synthesis of Studigsrierican Journal of

The most complex part of the CFOI program is the widePublic Health,1991, vol. 81(6), pp. 725-7. J. Russell, C. Conroy, “Repre-
variety of reporting sources that must be used to ascert ntativeness of Deaths Identified Through the Injury-at-Work Item on the

. . " . . ?ﬁeath Certificate: Implications for Surveillancé&rherican Journal of Pub-
and verify all occupational fatalities and provide detailedic Health, 1991, vol. 81(12), pp. 1613-18. D.J. Murphy, B.L. Seltzer, and
information on the fatalities. Several studies have showg.E. Yesalis, “Comparison of Two Methodologies to Measure Agricultural
; ; ; ; Occupational Fatalities American Journal of Public Healtt,990, vol.

thz_it_ no7 single tha source can identify all occupz_itlonal f 0(2). pp. 198-200.
talities? In addition, one source document alone is usually "« p M. Gute and J.P. Fulton, “Agreement of Occupation and Industry

insufficient to provide all the information needed to ad-Data on Rhode Island Death Certificates with Two Alternative Sources of
Information,”Public Health Reports]985, vol. 100(1), pp. 65-72.
¢ SeeFatal Workplace InjuriesBLS Report 870.
10 Guy Toscano and Janice Windau, “The Changing Character of Fatal

6 SeeFatal Workplace InjuriesBLS Report 870. Work Injuries,”"Monthly Labor Reviewpctober 1994, pp. 17-28.
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mation. Surveillance systems which use only one source &fsefulness of the system
fatality information, such as death certificates, have been The CFOI program produces a news release approxi-
shown to miss fatalitie’s. mately 8 months after the reference year and an annual
report of occupational fatalities, with periodic reports ap-
Predictive value positivePredictive value positive (PVP) pearing in other BLS publication%. The annual report
is the proportion of events identified by CFOI as occupaprovides descriptive statistics on the percent of fatalities by
tional fatalities that actually met the case definition for oc-State and within demographic groupings, as well as selected
cupational fatalities. It is not possible to measure PVP diState and regional reports. Several States and BLS regional
rectly because of the confidentiality of source documentffices also publish fatality datd. When possible, fatality
Approximately three-quarters of the cases reported to CFQébtes are calculated for various industries. Investigators
have a death certificate as one of their source documentisse the data for descriptive studies of industry-specific fa-
and in a previous study of Indiana work-related fatalitiestality rates, for studies on the various causes of fatalities
death certificates alone were found to give a false positivstratified by sex, and for comparison of occupational fatal-
rate of only 3 percerit. For CFOI case reports not based onity rates in self-employed versus other workers. Although
death certificate reporting, double-source reporting may bsuch findings may be insufficient to directly target specific
effective in maintaining a high PVP. prevention measures, they do provide information that can
be useful in monitoring trends in occupational fatalities and
Representativenes§.he CDC guidelines for evaluation of in bringing focus to particularly high-risk occupations or
surveillance systems define representativeness as accuratielgustries.
describing a health event over time and in describing the
distribution of the population by place and person. BeConclusions
cause of its reliance on multiple data sources, the CFOI The high levels of acceptability, timeliness, and repre-
system is probably the most representative surveillance sysentativeness of the CFOI system represent an improvement
tem for fatal occupational injuries. The system is compreever other occupational fatality recording systems. Mul-
hensive in its coverage of certain groups of workers, intiple reporting sources may contribute to high sensitivity
cluding workers younger than 16 years of age, workers nand predictive value positive, although neither of these could
covered by the Occupational Safety and Health Act, workbe directly calculated. The flexibility of the system can be
ers on small farms, and government employees. In addbetter evaluated after the system has been in operation
tion, illegal aliens should be represented in the system, sint@nger. Although the simplicity of the system is affected by
death certificates are issued for anyone dying in the Unitetthe use of multiple source documents, this approach allows
States. However, it may underestimate fatalities of selffor the most complete collection of fatalities possible.
employed workers, who are not represented in workers’ One area in which CFOI can improve its surveillance
compensation or OSHA reports. system is in dissemination of information. While CFOI
publications are sent to more than 5,000 organizations, the
Timeliness.Timeliness of a surveillance system reflects thalistribution of information to the general medical and in-
delay between steps in the system. The national CFOI r@4ry prevention audience has been somewhat limited. In
search file is available for use about 13 months after théhe future, a wider dissemination of both CFOI data files
reference year. This amount of time is needed to perm&nd CFOI printed information could lead to increased use
States to revise reports of individual fatalities with newlyof the system for prevention purposes. Currently, BLS pub-
available information and to allow BLS to review informa- lishes an annual CFOI report, which includes reprints of

tion on each fatality. o
13 SeeFatal Workplace InjuriesBLS Report 870 and Toscano and

Windau, “The Changing Character of Fatal Work Injuries.”

Resources for the program 14 Census of Fatal Occupational Injuries, New Jersey-1BBAsion of

Both Federal and State funds are used to operate tfF@idemiology, Environment and Occupational Health Services, New Jersey

. epartment of Health, February 1994, pp. 1{2&souri Monthly Vital
CFOI program. Nat'ona”yv the CFOI system costs $1'gtatistics-l:ocu,sThe Census of Fatal Occupational Fatalities, Missouri De-

million; the States contribute another $1.2 million for thepartment of Health, 199®Report of Occupational Injuries in Maine, 1992
illness and injury component of the CFOI program. Maine Department of Labor, 1993, BLS 672, pp. M&@ssachusetts Trau-_
matic Deaths at Work, 1992 Updatdassachusetts Department of Public
11 See Stoutand Bell, “Effectiveness of Source Documents for IdentifyHealth, 1994 Census of Fatal Occupational Injuries in Arkansas, 1992
ing Fatal Occupational Injuries;” Russell and Conroy, “Representativenessrkansas Department of Labor, pp. 1-Fatal Occupational Injuries in
of Deaths Identified Through the Injury-at-Work Item on the Death Certifi-washington State, 1992: Results of the 1992 Census of Fatal Occupational
cate: Implications for Surveillance;” and Murphy, Seltzer, and Yesalis, “Comtnjuries, Washington State Department of Labor and Industries, March 1994,
parison of Two Methodologies to Measure Agricultural Occupational Fatalipp. 1-41.Census of Fatal Occupational Injuries for the State of Wisconsin,
ties,” American Journal of Public Health 1992 Workers’ Compensation Division, Department of Industry, Labor and
2 See Toscano and Windau, “The Changing Character of Fatal Worljuman Relations, Wisconsin, December 1993, pp. G&@sus of Fatal
Injuries” for information on source documents used to compile the 1993 n@ccupational Injuries: Results for North Dakota, 19&illetin R-1027,
tional fatality data. Also see, “An Evaluation of Certificates of Death as @ureau of Labor Statistics (Kansas City regional office), U.S. Department of

Source _of _Dat_a on Fatal Work I_njuries: The Indiana Experienc&atal Labor, pp. 1-11. Census of Fatal Occupational Injuries, Fatal Work-re-
Work Injuries in 1991: A Collection of Data and Analy8iareau of Labor  |ated Injuries Arizona, 1991 & 199ndustrial Commission of Arizona,
Statistics, Report 845, April 1993, pp. 30-33. July 1994, pp. 1-13.
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articles using CFOI data. Broader distribution of CFOI pubHealth American Journal of Industrial Medicin&candi-

lications and data to those who need the information—suchavian Journal of Work and Environmental Heallbur-

as injury researchers, industry and business leaders, workeal of Occupational Medicin@ndAccident, Analysis, and

and union groups, and manufacturers of workplace equigRrevention

ment—would be an important improvement in the CFOI Subsequent evaluations of the CFOI system after several

system. In turn, this might influence individuals and groupsmore years of operation may reveal additional areas in which

to focus additional research on particular high-risk occurefinements can be made. Overall, the CFOI system meets

pations, to incorporate changes in the manufacturing dfs objectives of providing timely, comprehensive, and veri-

equipment, or to institute new regulations and rules corfiable occupational injury data and it provides this infor-

cerning workplace safety. Broader distribution could bamation at a relatively low cost, $300 per fatality reported.

achieved by publishing reports in peer-reviewed journal$iowever, the ultimate usefulness of a surveillance system

or the CDC'Morbidity and Mortality Weekly Repowhich  for fatal occupational injuries should be determined by its

have a wider readership than the annual CFOI publicatiorffectiveness in preventing or controlling fatalities. In the
In the future, as more data are collected, analyticoming years, this may be the area in which BLS should

epidemiologic studies should be performed to identify riskconcentrate its efforts to improve the CFOI system.

factors for specific types of occupational fatalities. These

studies can be performed by epidemiologists working in

the States, in universities, or at the National Institute for = Reported fatalities include some fatal occupational illnesses such as

Occupational Safety and Health. The results of these stuésbestosis and occupational cancers and other conditions, such as heart at-

ies could be submitted for publication to appropriate peertgcks and strokes that occur at work. Information on iliness-related deaths are

. . ” " generally not included in published fatality Census counts because of the dif-
reviewed journals such as tAenerican Journal of Public ficulties in compiling a complete count.

Table 1. Completeness of reporting demographic and employer Table 2. Completeness of reporting data on the fatal incident,
characteristics, 1992 1992
Data element! Required (R) Percent Data elementt Required (R) Percent
or Optional (O) complete or Optional (O) complete
. . Month/day of the week of injury R 100
Demographic information Rural or urban o 100
Age...... R 100 Days survived R 100
Race....... R 100 Body partaffected .................... R 98.6
Hispanic . o 90 Source of iNJUrY ....ccoeveriiienieens R 100
Gender ... R 100 Secondary source ... o 59
Foreign birth ............ccccoovevnne. (o] 10 Event or exposure ... R 100
REGION ..o R 100 Nature of injury ........ R 99.6
Cause of injury ... (0] 36
Employer information Worker activity code ... R 86
. Locationtype .............. O 92
g‘s"t’ggﬁzuﬁem G E 9339 Time of occurrence.................... 0 83
" N ti f how inj R 1
Industry code .......... R 98.9 arrative of how injury occurred 00
Occupation code ..... R 99.5
Empl(;ye;e status h | g 122 1Three data elements—record number, reference year, and whether
Length of time with employer ... the incident was an injury or illness—were excluded from the tables.

1Three data elements—record number, reference year, and whether
the incident was an injury or illness were excluded from the tables.
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