





Denominator Effects on Traumatic Occupational Fatality Incidence Rates

Table 2—Average Annual Traumatic
Occupational Fatality Incidence Rates
by Year, United States, 1980-1989

1983 5.8 7.2

*CPS = Currsnt Population Survey. Rates ware calculated using counts

from the National Traumatic Occupational Fatalities (NTOF) survelllance sys-

tem for the numerator and counts from the Current Population
Survey (CPS) for the denominator.
+CBP = County Business Patterns, Rates were calculated using counts

from the NTOF surveillance systemn for the numerator and counts from
tha Cniintv Rusinace Pattarne (CRP inr tha dannminatar

certificate must meet the following criteria:

age 16 or older, have an external cause of death*
(codes E800-E999)8 and the injury at work item
marked “yes.” This includes full-time, part-time,
government, selected volunteers and self-employed
workers (Table 1). The data for this study are for
the civilian population only. The industry where
the worker was usually employed is categorized
using the 1987 Standard Industrial Classification
(SIC) system.4

*{Classification of environmental events, circumstances,
and conditions as the cause of injury, poisoning, and other
adverse effects.”
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Two broad categories of employment estimates are
available for computing fatality incidence rates—
establishment- and population-based data.
Establishment-based data count jobs held with
businesses, while population-based data count
workers employed during the reference period.
These two categories differ because of variations in
collection methods, scope, definitions and coverage
as defined by the survey or program. Examples of
establishment-based data include County Business
Patterns (CBP) from the Bureau of the Census, the
Current Establishment Survey from the Bureau

of Labor Statistics and the Economic Census

Program from the Bureau of the Census. Examples
of population-based data include the Labor Force
Statistics and Local Area Unemployment
Statistics from the Bureau of Labor Statistics, the
decennial and special industry censuses conducted
by the Bureau of the Census and the Current
Population Survey (CPS) conducted by the
Bureau of the Census for the Bureau of Labor
Statistics. The following analyses use CBP and

CPS program data as the denominators for

the fatality incidence rates.5¢

The CBP is an annual program that collects
information from states, counties and Puerto Rico,
representing types of employment covered by
the Federal Insurance Contributions Act (FICA).
These data exclude agricultural production
workers, domestic-service workers, railroad



Table 3—Traumatic Occupational Fatality Incidence Rates by Industry Division

United States, 1980-1989

“CPS = Current Population Survey; CBP = County Business Pattarns.
Note: See Table 2 for rate calculation method and sources.

workers subject to the Railroad Retirement Act,
employment on oceangoing vessels or in foreign
countries, most government workers and the self-
employed (Table 1). To supplement this survey

with agricultural production data and to create
an agriculture division total, numbers from a
Bureau of the Census agricultural program were
employed,’ classified by industry as defined by
the 1987 SIC system.

The CPS is a monthly household survey of the
noninstitutional population 16 years of age and
older for wage and salaried, self-employed and
all agricultural workers (Table 1). Industry
classification was based on the Census Bureau's
1980 Census of Population: Alphabetic Index
of Industries and Occupations.’

In the United States more than 6,000 workers are
killed annually while earning a living. From 1980
through 1989, the CBP-based annual average
incidence rate was 7.0 per 100,000 workers
compared with the CPS-based average rate of

5.8 per 100,000 workers (Table 2). Throughout

this period, the CBP-based incidence rates were
consistently higher than the CPS-based incidence
rates. The CBP-based rates ranged from 8.9 in 1980
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Decision makers frequently use rank ordering of
these risks for setting policies allocating scarce
resources. Choosing the “best-fit" denominator can
result in a more efficient use of current resources
by helping to better target research priorities

and prevention efforts.

Various differences in the employment data
sources influence the accuracy of the NTOF
incidence rates, These factors are primarily
associated with survey design, definition of
“employed” and the data collection methods
of individual programs. The following illustrates
the influence that some of these factors exert

on incidence rates calculated using different
data sources. Because these factors act either
independently or collectively, explanations of
the variation between incidence rates can be
complicated.

Use of employment data excluding self-employed
workers introduces a bias in the calculation of
industry-specific incidence rates, resulting in
artificially high rates. As an example, construction
industries tend to have high proportions of self-
employed workers compared with other industry
divisions. Thus, the incidence rates calculated using
CBP data (which excludes the self-employed) are
about 1.5 times greater than those computed using
CPS data, The influence of this single factor is

Table 5—Traumatic Occupational Fatality
Incidence Rates for Selected States
United States, 1980-1989

*CPS = Current Population Survey, CBP = County Business Patterns.
Note' Sae Tahle 2 for rate calculation methad and saurces.

evident when the CPS data are adjusted by
extracting the self-employed and the rates
recalculated (Figure A). Using the adjusted CPS
data, incidence rates in construction increased
from 16.9 to 20.8 per 100,000 workers.

After the CPS data were reduced by the number
of self-employed within agriculture, the magnitude
of the difference between the incidence rates
calculated based on the two data sources increased
dramatically, This result suggests that another
factor or factors are influencing the rates. One such
factor is the exclusion of agricultural production
employment counts from CBP. As mentioned,
this survey was supplemented with agricultural
production data from a Bureau of the Census
agricultural program. In the late 1980s, the Division
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division, Using the CBP data inflates the fatality
incidence rates for this industry because it excludes
the self-employed and railroad employees. Again
the incidence rate variation is notable, 1.5 times
greater than the rate using the CPS data base. After
adjusting the CPS data by excluding these worker
groups, the magnitude of the difference decreased
slightly. The exclusion of postal workers from the
CBP data is another contributing factor to the rate
differences. To complicate the situation further, in
the first three years of the study, these employees
were included in another industry division, public
administration, in the CPS data. Recalculation

of incidence rates to adjust for this additional
difference, further reduced the differences in

rates (Figure B).

Differences such as these are responsible for a
portion of the variation in state specific incidence
rates (Table 5). The distribution of industry within

a state is another source of variation. For example,
the difference between CBP- and CPS-based
incidence rates would be greater in a state where
construction represents a higher proportion of
the total employment than in a state where
construction accounts for a smaller proportion.

Although we have identified some factors
contributing to these differences, further
research is required to quantify the exact
contribution of each variable and to identify
other contributing factors.

How do we improve the components of traumatic
occupational fatality incidence rate calculations to
accurately identify those worker groups at greatest
risk to lose their life while at work? The best option
is to collect the hours of exposure or employment
data within the survey or census that counts
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Denominator Effects on Traumatic Occupational Fatality Incidence Rates

fatalities (in this case, NTOF). Unfortunately,
this option is not always feasible—economically
or methodologically.

A second option is to adjust the numerator to
match the denominator or similarly adjust the
denominator to match the numerator. When produc-
ing the incidence rates by industry for the 1993
NIOSH publication,? several sources were used to
arrive at employment data that seemed most appro-
priate. These employment data were derived using
CBP data supplemented with the 1952 Census of
Agriculture and the public administration data from
the CPS. Since then, further research has suggested
that using CPS data for incidence rate calculations
would improve the match with the NTOF data.
Information from this study confirms that hypothesis.
At this time, CPS best matches the worker population
included in the NTOF. Should either program change
methods, scope or design, it would be imperative
to reevaluate the quality of the match.

When calculating incidence rates using other
data sources for the numerator, it is often difficult
to find a perfect match between the population it
represents and the population represented by avail-
able employment estimates. Where a perfect match
cannot be made, the researcher must consider how
the mismatch affects the resulting incidence rate.
For this reason, readers, as well as researchers,
are cautioned to examine fully the nuances of each
data source to appropriately interpret results. m

Elyce A. Biddle
Economist

Suzanne M. Kisner
Statistician

Surveillance and Field
Investigations Branch

Division of Safety Research

National Institute for Occupational
Safety and Health

Centers for Disease Control and Prevention
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