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Death Certificate-Based Occupational Mortality 
Surveillance in the United States 
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Carol A. Burnett, MS, and Joyce A. Salg, PhD 

Surveillance of cause-specific mortality patterns by occupation and industry through the 
use of death certificate records is a simple and relatively inexpensive approach to the 
generation of leads as to potential occupational disease problems. Researchers from the 
National Institute for Occupational Safety and Health (NIOSH) have been working with 
the National Center for Health Statistics, other federal agencies, and state health depart- 
ments on a number of programs to foster the development of standardized, routine 
coding of occupation and industry entries on death certificates by state health depart- 
ments. Thirty-one states and the District of Columbia are now doing such coding. These 
data are being analyzed currently by investigators at NIOSH and at individual state 
health departments for the purpose of hypothesis generation on occupation-disease 
relationships. The proportionate mortality ratio method is the predominant method being 
used, as appropriate denominator data are not generally available. This type of surveil- 
lance is particularly useful for the study of occupation and industry groups for which it 
is difficult to assemble cohorts, such as groups that are predominantly non-union and in 
small workplaces. Limitations of this surveillance include its inappropriateness for 
monitoring those occupational diseases which are not often fatal, and the limited scope 
and accuracy of death certificate information. 
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INTRODUCTION 

The World Health Organization has defined disease surveillance as “a concerted 
attempt to keep under continuous observation all the factors that contribute signifi- 
cantly to the occurrence of disease in human populations” [World Health Organiza- 
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tion, 19681. Researchers at the National Institute for Occupational Safety and Health 
(NIOSH) are utilizing and promoting a number of different approaches for the 
surveillance of work-related disease, disability, and death. Most of these approaches 
are aimed toward adapting and using existing relevant data systems, including death 
certificate records [Milham, 1976; Petersen and Milham, 1980; Gute, 1981; Frazier 
and Coleman, 1983; Milham, 1983; Dubrow and Wegman, 1984a,b; Brockert et al, 
1985; Pennsylvania Department of Health, 1985; Kelley and Gute, 1986; MacCubbin 
et al, 19861, the Social Security Administration Continuous Disability History Sample 
[Kennedy et al, 1980; Frazier and Coleman, 1983; Osborne and Fischbach, 1985; 
Fischbach et al, 1986a,b], the National Health Interview Survey [Kaminski and 
Spirtas, 1980; Frazier and Coleman, 19831, hospital discharge summaries [Burkart et 
al, 1978, 1981; Burkart, 19831, hospital- and population-based cancer registry records 
[DecouflC et al, 1977; Lassiter et al, 1980; Whorton et al, 19831, workers’ compen- 
sation claim records [Frazier and Coleman, 1983; Seligman et al, 19861, and birth 
certificate and fetal death records [Shilling and Lalich, 19841 (to monitor adverse 
reproductive outcomes). In addition, efforts are being made to promote the reporting 
of specific occupational diseases, such as pneumoconioses and heavy metal poisoning, 
at the state level. 

Surveillance of cause-specific mortality patterns by occupation and industry 
through the use of death certificate records is one important component of the 
nationwide surveillance system that NIOSH is attempting to develop. In contrast to 
the decennial occupational mortality studies published by the Registrar General in 
England and Wales [Registrar General, 19781, only one national occupational mortal- 
ity study has been done in the United States-for the year 1950 [Guralnick, 19631. In 
addition, a recent study described occupational mortality patterns among a cohort of 
United States veterans walrath et al, 19851. As of 1984, published occupational 
mortality surveillance studies had been performed in only four states: Washington 
(1950-1979) [Milham, 1976, 19831, California (1959-1961) [Petersen and Milham, 
19801, Rhode Island (1968-1972) [Gute, 19811, and Massachusetts (1971-1973, can- 
cer only) [Dubrow and Wegman, 1984a,b]. Only two of the United States studies had 
studied women (whites only) [Gute, 1981; Milham, 19831, and only the 1950 study 
included non-white men. 

Thus, death certificate records present a largely untapped resource for occupa- 
tional mortality surveillance in the United States. This paper describes efforts which 
have been underway over the past 7 years to tap this resource. Emphasis is placed on 
the use of occupational mortality surveillance for the generation of leads as to potential 
occupational disease problems. 

COLLECTION AND CODING OF OCCUPATION AND INDUSTRY 
INFORMATION ON DEATH CERTIFICATES 

Information on usual occupation (“kind of work done during most of working 
life, even if retired”) and usual industry (“kind of business or industry”) traditionally 

‘Mullan RJ: A proposal for state-based reporting of the pneumoconioses and mesothelioma. Presentation 
at the Conference of State and Territorial Epidemiologists, Minneapolis, MN, June 1984; Mullan RJ: 
Options for state-based reporting of occupational diseases. Presentation at the Conference of State and 
Territorial Epidemiologists, Madison, WI, June 1985. 
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has been collected on United States death certificates. Reporting of these data items 
has been shown to be relatively complete [Rosenberg et al, 19841. Comparisons of 
statements on death certificates of usual occupation and industry with alternate sources 
of information on the decedent’s work history generally have found agreement to be 
in the 60-80% range [Buechley et al, 1956; Wegman and Peters, 1978; Milham, 
1983; Steenland and Beaumont, 1984; Swanson et al, 1984; Gute and Fulton, 1985; 
Schumacher, 19861. However, until recently, most states have not coded the occupa- 
tionlindustry statements. As late as 1979, a survey indicated that only six states were 
coding both occupation and industry; five were coding occupation only; and one was 
coding industry only. There was no uniform coding system [Kaminski et al, 19811. 

Researchers from NIOSH have been working over the past 7 years with the 
National Center for Health Statistics (NCHS), the Bureau of the Census, the Associ- 
ation for Vital Records and Health Statistics, and individual state health departments 
on a variety of programs to foster the development of standardized, routine coding of 
occupation and industry by state health departments, and the subsequent analysis of 
these data. Recently, the National Cancer Institute (NCI) has become involved as 
well. The following accomplishments have resulted from these collaborative programs : 

1. The selection of the 1980 US Bureau of the Census occupational and industrial 
classification system as the standard system for occupationhndustry coding of death 
certificates [Crouse et al, 19831. This hierarchical system, which contains 503 unique 
occupation codes and 231 unique industry codes [US Bureau of the Census, 19821, is 
based upon the Standard Occupational Classification [US Department of Commerce, 
19801 and Standard Industrial Classification [Office of Management and Budget, 
19721 systems. 

2. The publication of an instruction manual for industry and occupation coding 
for death certificates [US Bureau of the Census, 19841. This manual adapts the US 
Census coding system, which was originally developed for census data, to the coding 
of death certificate data. 

3. Training courses for state coders in both production and referral coding. 
Production coders perform routine coding, and refer problem cases to referral coders 
for resolution. As of June 1986, 133 production coders from 33 states, New York 
City, the District of Columbia, and Puerto Rico had been trained, as had 46 referral 
coders from 23 states and the District of Columbia. 

4. Quality control resources for coding, provided to states by NIOSH and 
NCHS. Experienced NIOSH or NCHS coders recode a 2-10% sample (depending 
upon the size of the state) of the participating states’ certificates. These codes are then 
compared with the codes that were assigned by the state coders. 

5. The development of a computer edit program which detects records with 
invalid codes, occupation-industry code combinations that are in absolute violation 
of coding rules, and highly improbable occupation-industry code combinations. This 
program also identifies records in which the industry is not reported, but can be 
imputed from the occupation, and vice versa. For example, the industry of an 
elementary school teacher can be imputed to be elementary and secondary schools; 
that of a clergy can be imputed to be religious organizations. 

6. The publication of a guide for reporting occupation and industry on death 
certificates [Byars, 19831. Death certificate occupation and industry information is 
collected from the spouse or other informant by the funeral director. This guide 
provides instructions for obtaining complete and accurate information. Some states 
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are beginning to incorporate these guidelines into their instructional handbooks for 
funeral directors, and to conduct training programs for funeral directors and local 
registrars. A few states are beginning programs to query funeral directors or inform- 
ants in order to correct incomplete or non-specific occupation or industry entries on 
death certificates. 

7. The development by researchers at NIOSH of a proportionate mortality ratio 
analysis system computer software package for the purpose of routine analysis of 
occupational mortality data.' Several state health departments are using this system. 

8. Several funding programs to aid state health departments in occupation and 
industry coding for death certificates. Six states (Rhode Island, Utah, Maine, New 
York, Pennsylvania, and North Carolina) have received funding through the Surveil- 
lance Cooperative Agreements Between NIOSH and States (SCANS) program. More 
recently other states have received funding from NIOSH through a state capacity- 
building cooperative agreement program, and NIOSH and NCI have provided funds 
to NCHS for support of coding by states. 

9. The addition by NCHS, with support from NIOSH and NCI through an 
interagency agreement, of the death certificate occupation and industry statements to 
the routinely collected vital statistics data. In 1984, data were collected from Colo- 
rado, Georgia, Kansas, Kentucky, Maine, Missouri, Nebraska, Nevada, New Hamp- 
shire, Oklahoma, Rhode Island, South Carolina, Utah, and Wisconsin. Ohio and 
Tennessee were added to the program in 1985. In 1986, Indiana and Vermont are 
being added, while data from Nebraska are not being collected. 

As a result of these various initiatives, 31 states and the District of Columbia 
are now coding death certificate occupation and industry entries (Table I). 

DATA ANALYSIS 

NIOSH, NCHS, NCI, and individual state health departments all have plans for 
utilizing death certificate data for occupational surveillance purposes. Routine sex- 

TABLE I. Registration Areas That Code Death Certificate 
Occupation and Industry Entries 

Alabama 
Alaska 
Arkansas 
Colorado 
District of Columbia 
Georgia 
Idaho 
Indiana 
Iowa 
Kansas 
Kentucky 

Maine 
Massachusetts 
Missouri 
Nebraska 
Nevada 
New Hampshire 
New Mexico 
New York 
North Carolina 
Ohio 
Oklahoma 

Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
Tennessee 
Texas 
Utah 
Vermont 
Washingtona 
Wisconsin 

'Washington uses a modified version of the 1960 Bureau of the Census 
occupational and industrial classification system. This system is not 
compatible with the 1980 system. 

2Dubrow R, Spaeth S .  A proportionate mortality ratio analysis system for occupational mortality 
surveillance, manuscript in preparation. 
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and race-specific, age-standardized proportionate mortality ratio (PMR) analyses 
currently are being performed by investigators at NIOSH and at individual state health 
departments for the purpose of hypothesis generation. The PMR compares the 
proportion of deaths from a specific cause within a specific occupation or industry 
group with the proportion of deaths from that cause in a standard population, adjusting 
for age. The standard population usually used in these surveillance studies is the total 
population of decedents in the study. 

While the PMR method can produce artifactual results, because it does not take 
population-at-risk into consideration and thus does not measure absolute cause- 
specific mortality rates, it seems to be adequate for hypothesis-generation purposes 
[Kupper et al, 19781. Associations that would have been expected based upon prior 
knowledge, such as lung cancer in plumbers and cirrhosis of the liver in bartenders, 
are consistently found in surveillance studies using the PMR method. This provides 
evidence for its validity. As discussed below, appropriate denominator (population- 
at-risk) data for the calculation of mortality rates by occupation and industry are not 
generally available. 

Another approach to death certificate-based occupational mortality surveillance, 
the monitoring of Sentinel Health Events (Occupational), is described elsewhere 
[Rutstein et al, 1983].3 

Since 1980, NIOSH researchers have been engaged in cooperative activities (the 
SCANS and state capacity-building cooperative agreement programs) with several 
states to develop their occupational mortality surveillance capabilities. Data from 
Rhode Island for the years 1968-1978 and from Utah for the years 1959-1978 have 
been coded and analyzed for the purpose of hypothesis generation using the PMR 
method. Some of the results have been published [Gute, 1981; Brockert et al, 1985; 
Dubrow, 1986; Kelley and Gute, 19861 and a report has been written on research 
leads generated from these investigations [Dubrow and Burnett, 19851. One such lead 
was an association between work in the printing industry and malignant melanoma 
[Dubrow, 19861. PMR results have also been published from New York for 1980- 
1982 [MacCubbin et al, 19861, and Pennsylvania for 1983 [Pennsylvania Department 
of Health, 19851. 

These PMR analyses of mortality patterns for many causes of death across 
many occupation and industry groups are descriptive studies generally performed 
with no specific a priori hypotheses. Given the large number of comparisons made in 
these studies, many of the observed statistically significant associations between work 
in specific occupations or industries and specific causes of death could be due to 
chance. Other associations could be due to confounding or biases. Each association 
should be evaluated with respect to its consistency with other epidemiological studies, 
its biological plausibility, and the likelihood that it could be explained by confounding 
or biases. 

ADVANTAGES AND USES OF OCCUPATIONAL MORTALITY SURVEILLANCE 

Occupational mortality surveillance based upon death certificates presents the 
major advantage of easy accessibility to large numbers of death records, with infor- 

3Lalich NR, Schuster LL: An application of the Sentinel Health Event (Occupational) concept to death 
certificates, submitted for publication. 
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mation on occupation, industry, and cause of death, that can be analyzed relatively 
simply and inexpensively. In a single study, information is obtained on cause-specific 
mortality patterns for many occupation and industry groups. This is particularly 
useful for occupation and industry groups that are difficult to study through the cohort 
approach. It is especially difficult to assemble cohorts of occupation or industry 
groups that are predominantly non-union and in small workplaces, such as automobile 
mechanics and farmers. Jewelry manufacturing workers in Rhode Island fit into this 
category. The excess bladder cancer found in the gasoline service station industry in 
the Washington State [Milham, 19761, Massachusetts [Dubrow and Wegman, 
1984a,b], and Utah [Dubrow and Burnett, 19851 surveillance studies, and in a 
Canadian study [Howe and Lindsay, 19831 is an example of a finding in such an 
industry that should be followed-up. 

Occupational mortality surveillance is also useful for the study of occupations 
or industries that are concentrated in particular geographical areas, such as the jewelry 
and textile industries in Rhode Island; the agriculture, mining, and primary metal 
industries in Utah; the lumber, wood products, and paper industries in Washington 
State; and the textile industry in South Carolina. 

Some investigators have taken advantage of this geographical concentration by 
using death certificate data bases to study the mortality patterns of specific occupation 
or industry groups in particular states or localities, outside the context of general 
surveillance studies. The mortality patterns of female textile workers in North Caro- 
lina [Delzell and Grufferman, 19831; farmers in Iowa [Burmeister, 19811, California 
[Stubbs et al, 19841, and North Carolina [Delzell and Grufferman, 19851; jewelry 
workers in Attleboro, MA [Sparks and Wegman, 19801; and leather workers in 
Brockton, Haverill, and Peabody, MA [Garabrant and Wegman, 19841 have been 
investigated in this manner. This type of study can be conducted in the context of 
occupational mortality surveillance. For example, as an outgrowth of the analysis of 
Rhode Island data, reports are being prepared on mortality patterns in the Rhode 
Island jewelry and textile ind~stries.~ 

In determining the geographical concentration of occupation or industry groups, 
the key factor for the purpose of occupational mortality surveillance is the concentra- 
tion of deaths. Thus, a relatively new industry that is a large employer in a particular 
geographical area may not have very many deaths associated with it. Most decedents 
who worked in the industry may not have been employed long enough for it to be 
considered their usual industry, and the age structure of those employed in the industry 
may be skewed towards the relatively young. On the other hand, there may be a large 
number of decedents concentrated in a geographical area who worked in an old, 
declining industry, as is the case with the textile industry in Rhode Island. 

In spite of their limited number, occupational mortality surveillance studies have 
already served as an epidemiologic resource. Results of more analytical investigations 
of an occupation or industry group are often compared with those of occupational 
mortality surveillance studies as a check on their epidemiologic consistency. In 
addition, results of occupational mortality surveillance studies are often included as 
part of the rationale for conducting more analytical investigations. In some cases, the 

4Dubrow R,Gute DM (1987): Cause-specific mortality among Rhode Island jewelry workers, submitted 
for publication; Dubrow R, Gute DM: Cause-specific mortality among Rhode Island textile workers, 
manuscript in preparation. 
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rationale for a follow-up investigation stems mainly from results from an occupational 
mortality surveillance study. For example, a cohort study of aluminum reduction 
plant workers [Miham, 19791, a PMR study of paper and pulp mill workers [Milham 
and Demers, 19841, and a follow-up investigation of electrocution among farmers 
[Helgerson and Milham, 19851 were prompted by results from the Washington State 
surveillance studies [Milham, 1976, 19831. 

One relatively quick and inexpensive approach to following up surveillance 
leads is through a case-control study based upon death certificates. In such a study, 
the death certificate statements on occupation and industry of the decedents who died 
from the cause of death of interest are compared with those of a control group who 
died from other causes. Given that there is an apriori hypothesis, confirmation of the 
association being tested in this manner would greatly enhance its credibility. While 
this type of study is relatively crude, it can serve as an intermediate hypothesis-testing 
step between a descriptive PMR study and a more analytical study. 

Two such studies that are currently in progress are case-control studies of 
stomach cancer and peptic ulcer in Rhode Island for the years 1979-1983. These 
studies were prompted by the finding of significantly elevated PMRs for both stomach 
cancer and peptic ulcer among females in the jewelry industry in Rhode Island during 
1968-1978, [Dubrow and Gute, 19871 along with a previous report of elevated PMRs 
for these causes among male jewelry workers in Attleboro, MA [Sparks and Wegman, 
19801. 

In these case-control studies, information on the death certificate about the 
decedent’s birthplace, the mother’s maiden name, and the father’s surname will be 
used to determine ethnicity, which will be controlled for in the analyses as a potential 
confounding variable. Decedents for whom peptic ulcer is mentioned as either a 
primary or secondary cause of death are being included in the peptic ulcer case series, 
as peptic ulcer is often mentioned as a secondary cause. This will improve both the 
power and precision of this study as compared with the PMR analysis, which did not 
take multiple causes of death into account. 

As the data base for occupational mortality surveillance expands and more 
analyses are completed, the utility of occupational mortality surveillance as an epide- 
miologic resource should expand correspondingly. Results from different states can 
be pooled to amplify their usefulness, and can be reviewed systemically for promising 
leads [Dubrow and Wegman, 19831. In addition, mortality surveillance might be 
useful for monitoring trends in some known occupational diseases, such as coal 
workers’ pneumoconiosis in Pennsylvania and West Virginia. A sufficient experience 
base has not yet been developed to evaluate the utility of occupational mortality 
surveillance for this purpose. 

DENOMINATOR DATA 

Appropriate denominator (population-at-risk) data for occupational mortality 
surveillance are currently virtually impossible to obtain. Such data are used for the 
computation of the cause-specific, age-standardized mortality ratio (SMR) . This is 
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the ratio of the mortality rate for a specific cause in a specific occupation or industry 
group to the rate for that cause in the total population, standardized for age. The SMR 
is generally considered to be superior to the PMR as a measure of relative mortality 
[DecouflC et al, 19801. 

The decennial census (1970, 1980, etc.) collects information on current occu- 
pation and industry on a sample of the population, as opposed to the usual occupation 
and industry information obtained on death certificates. If the difference between 
current and usual occupation and industry is ignored, SMR calculations could be 
performed using the age-specific numbers of persons at risk of death in each occupa- 
tion and industry, as estimated from the census sample. This can be done for the age 
range of most working people (20-64) only, as most persons 65 years of age or 
greater are retired and do not have a current occupation and industry. This was the 
approach used in the 1950 United States study [Guralnick, 19631. 

An assessment of comparability of occupation statements on census forms 
versus death certificates found 71% of the decedents to be in the same major 
occupational group and 61 % to be in the same detailed occupational category [Kaplan 
et al, 19611. In addition to this problem of the comparability of numerator and 
denominator, 70% of deaths in the United States among persons 20 years of age or 
greater occur among persons 65 years of age or greater [National Center for Health 
Statistics, 19851. By excluding these individuals from the analysis, much valuable 
information is lost for chronic diseases or diseases with long latency periods which 
may have an occupational component to their etiology. For example, in 1980, 83% 
of bladder cancer decedents over age 19 were age 65 or greater, as were 78% of 
those who died from chronic obstructive pulmonary diseases and allied conditions 
and 79% of those who died from nephritis, nephrotic syndrome, and nephrosis 
[National Center for Health Statistics, 19851. Some portion of each of these diseases 
is known to be related to occupational exposures. 

Two alternative approaches could be taken for calculating SMRs for occupations 
and industries using census and death certificate data that would avoid the above 
mentioned problems. In one approach, entries would be added to the census question- 
naire to solicit information on the usual, as well as the current, occupation and 
industry, thus making the numerator and denominator data comparable and allowing 
persons greater than 64 years of age to be included in the analysis. Decennial studies 
(either for the census year alone or for the 3 or 5 years surrounding the census year) 
could then be performed. A similar proposal was made for the 1980 Census [National 
Center for Health Statistics, 19771, but never implemented. 

The other alternative approach for computing SMRs, which has been proposed 
previously [Beebe, 19811, would involve follow-up of a cohort of individuals who 
filled out the long form of the 1980 census. The long form, which was completed by 
a 20% sample of households, contained entries for current occupation and industry. 
This cohort could be linked to the National Death Index [National Center for Health 
Statistics, 19811 to identify the fact of death, and cause of death could be obtained 
from the states. Confidentiality issues would need to be worked out in order for this 
proposal to be implemented. 

LIMITATIONS OF OCCUPATIONAL MORTALITY SURVEILLANCE 

There are inherent deficiencies in the use of death certificates for occupational 
disease surveillance. Mortality surveillance is generally not suitable as an early 
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warning system for occupational diseases, as most fatal occupational diseases are 
chronic diseases and/or have long latency periods. Some diseases that are primarily 
occupational in origin, such as mesothelioma, do not have a unique International 
Classification of Diseases (ICD) code [World Health Organizaton, 19771 (the system 
used for coding cause of death on death certificates), and therefore cannot be reliably 
monitored. In addition, there are many serious occupational health problems that 
never result in death. Many occupational diseases that can result in death are not 
uniformly fatal. Analysis categories including only those who died from a disease, as 
opposed to all incident cases, result in misclassification. Random misclassification 
biases findings toward the null value. There are also potential biases due to possible 
differential survival rates for various diseases across occupations. 

Sensitivity and misclassification problems are exacerbated by the use of a single 
underlying cause of death as the sole cause of death indicator, as all occupational 
mortality surveillance studies to date have done. Many death certificates, in fact, list 
more than one cause of death. Multiple cause of death coding can maximize the 
utilization of the cause of death information available on death certificates [Chamblee 
and Evans, 19821. For example, in 1976, the disease rubric bronchitis, emphysema, 
and asthma was mentioned on death certificates 2.6 times more often than it was 
assigned as the underlying cause of death; the rubric nephritis and nephrosis was 
mentioned 3.1 times more often [Chamblee and Evans, 19821. Both of these disease 
rubrics are of interest in occupational mortality surveillance. Public-use tapes with 
multiple cause of death coding for the period 1968-1983 by state are available from 
NCHS (although these tapes do not have occupation and industry codes). In addition, 
a number of states routinely do their own multiple cause of death coding. 

Of couse, the use of multiple cause of death data does not address the problem 
of information which was omitted from the death certificate itself. This may be due 
to a lack of thoroughness on the part of the physician or coroner who completed the 
death certificate. Alternatively, it may be due to limited information available to the 
physician or coroner at the time that the death certificate was completed. For example, 
a disease may be masked by a sudden death, such as that caused by an accident, 
suicide, or acute myocardial infarction. 

Another deficiency in the use of death certificates in their current form is that 
the usual occupation and industry are often poor substitutes for a complete work 
history. For a decedent who was employed in several different jobs over his or her 
lifetime, each for a significant amount of time, much information is lost by collecting 
usual occupation and industry only. Even short-term employment for a few months 
in a job with hazardous exposures can result in future disease, as has occurred with 
workers exposed to asbestos [Seidman et al, 19791. Furthermore, death certificates 
contain no information on length of employment (with the exception of California) or 
occupational exposures. 

Information on important potential confounding variables, such as cigarette 
smoking and alcohol consumption, is also not collected on death certificates. Social 
class is one potential confounding factor for which adjustment can be made in the 
analysis, using a social class classification scheme based upon occupation [Dubrow 
and Wegman, 1984a; Milham, 19851. In principle, with considerable effort, adjust- 
ment can also be made for the effects of ethnicity. As described above, ethnicity can 
be inferred from the decedent’s birthplace, the mother’s maiden name, and the 
father’s surname. 



338 Dubrow et al 

Consideration should be given to modifying death certificates to include brief 
entries on second major occupation and industry, length of employment, and cigarette 
smoking (which is usually the confounding variable of most concern). 

In any data system in which hundreds of thousands of records are processed 
each year, the issue of data quality is especially critical. In occupational mortality 
surveillance, the main items of concern with respect to data quality are cause of 
death, usual occupation, and usual industry. There is need for improvement in the 
quality of these data items. The overall agreement of the underlying cause of death 
statement on death certificates with hospital diagnoses in the United States has been 
found to be approximately 65-70% [Gittelsohn and Senning, 1979; Percy et al, 19811, 
and the agreement with autopsy findings has been found to be somewhat lower [Engel 
et al, 1980; Kircher et al, 19851. The reliability of the death certificate statement of 
underlying cause of death varies with respect to specific causes of death, and probably 
varies from state to state. Cause of death statements for malignant neoplasms, 
particularly of certain sites, appear to be more reliable than cause of death statements 
for most other causes. On the other hand, certain causes of death that are primarily 
occupational in origin, such as silicosis and asbestosis, are believed to be both greatly 
underdiagnosed [Abraham, 1980; Rosenstock, 19811, and underreported on death 
certificates [Hammond et al, 19791. 

As discussed above, the agreement of the death certificate occupation and 
industry statements with other sources of information has been found to be in the 60- 
80% range. Agreement appears to be poorer for women and non-whites [Steenland 
and Beaumont, 19841. The assignment of the usual occupationhdustry of housewife 
to women often masks employment outside the home [Steenland and Beaumont, 1984; 
Swanson et al, 1984; Gute and Fulton, 1985; Schumacher, 19861. 

A number of factors may contribute to inaccuracies in the death certificate 
occupation and industry statements. First, until recently, there were no published 
guidelines for the collection of this information by funeral directors, and training and 
query programs are still in their beginning stages. Second, an informant may not have 
adequate knowledge of the decedent’s work history. The most recent occupation may 
be reported as the usual occupation [Buechley et al, 1956; Swanson et al, 19841. 
Finally, next-of-kin may “promote” the decedent into a higher status occupation than 
was the reality [Buechley et al, 1956; Registrar General, 1978; Steenland and Beau- 
mont, 19841. 

Random errors in cause of death, occupation, and industry statements will dilute 
the results and decrease the power of the analysis. In addition, biases may result if 
some causes of death, occupations, or industries are selectively misassigned into 
others, or if the accuracy of the cause of death statement were social class (and 
therefore occupation) dependent. Such biases have been demonstrated to occur [Re- 
gistrar General, 19781. 

The limited accuracy of the death certificate cause of death and usual occupation 
and industry statements is not an inherent deficiency, as steps could be taken to 
improve data quality. This is particularly important for women and non-whites, given 
the need to study these groups and the relatively poor quality of current data. The 
assignment of the usual occupation/industry of housewife should be reserved for 
women who have never worked outside the home. 

In spite of these various deficiencies, once usual occupation and industry entries 
are routinely coded, surveillance of occupational mortality can serve as a simple and 
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relatively inexpensive component of an occupational disease surveillance system and 
as a valuable epidemiologic resource. 
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