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4. Rationale:  
 
Background 
 In the U.S., birth certificates have been required by state law since the 1930’s, and 
although not standardized across states, these early records typically contain parents’ 
occupation1. The U.S. Census Bureau has been collecting occupation on standard 
individual records since 18402. These records are declassified after 72 years by law (Title 
44, U.S. Code); thus, records from the 1930 U.S. Census have been available to the 
public since 2002. Two recent epidemiological studies used historical records as a source 
of childhood socioeconomic information. Moceri et al. found a census record and/or birth 
certificate for 86% of elderly subjects in a study of early life environment and 
Alzheimer’s disease3. Rose et al. searched for records on decedents born in North 
Carolina (NC) from 1921-1935 and located a NC birth certificate and/or 1930 census 
record for 85%4. For decedents with father’s occupation from both birth certificate and 
census record, occupation was classified into six census-based categories, and the 
observed agreement between the two sources was 89%. 
 
Epidemiological studies that collect information on occupations typically categorize these 
data to be used as indicators of occupational exposures or SES. The U.S. Census Bureau 
uses an index of 501 occupations to classify job titles and to group them into seven major 
occupational categories. This system offers a standardized approach to coding 
occupations and can improve the comparability of occupation-based measures between 
epidemiological studies5.   
 
Rationale 
Typically, trained coders are employed to manually assign standardized census codes to 
occupations. This method can be time- and labor-intensive, and there is the potential for 
variability between and within coders to reduce the reliability of occupational 
information. However, these problems are rarely evaluated. Also, in recent years, skilled, 
rigorously trained coders are becoming increasingly difficult to find.  
 
Automated computer programs and computer-assisted coding are viable alternatives5-8. 
The National Institute for Occupational Safety and Health (NIOSH) has developed the 
Standardized Occupation and Industry Coding (SOIC) system - a free of charge, 
standalone Windows-based software designed to read occupation and industry narratives 
and assign 3-digit numerical occupation and industry codes based on the 1990 U.S. 
Census Bureau Index of Industries and Occupations9. Computer programs, such as the 
SOIC, are designed to consistently code occupational data to standard classification 
systems and can make the coding process more efficient for researchers. However, the 
performance of such programs has not been sufficiently studied. NIOSH compared 
results from the SOIC with a manual coder and found 75% agreement between 
occupation codes, but the accuracy of computer codes was not further evaluated. In some 
preliminary work done in our group, a major source of the disagreement between manual 
and computer assigned codes was a higher proportion of  not being able to assign a code 
by the computer program10. 
 



 

 

We aim to compare coding performances of an automated computer coding program, a 
recently-trained (“novice”) manual coder, and an experienced, NIOSH-certified manual 
coder and to assess the agreement of assigned occupational codes between these three 
coding methods. We will also assess the consistency of coding within the two manual 
coders by having them recode a sample of original occupation data. Additionally, the 
validity of the codes assigned by the computer and the novice manual coder will by 
estimated by comparing them to codes assigned by the “gold standard” experienced 
coder. Based on the results of this reliability and validity study, we plan to make a 
recommendation for the use of automated and manual occupation coders in 
epidemiologic studies.  
 
5. Main Hypothesis/Study Questions: 
 
We will consider the following three occupational coding methods: 

• Automated computer coder 
• Novice manual coder 
• Experienced manual coder 

 
For each coder, we will quantify: 

1. Percent of records assigned a 3-digit occupation code based on the 1990 U.S. 
Census Bureau Index of Industries and Occupations 

2. Differences in records assigned a code to those not assigned a code by: 
• Source (birth certificate or census record) 
• Study community (i.e. Forsyth County, NC; Jackson, MS; northwest 

suburbs of Minneapolis, MN; Washington County, MD) 
• Sex 
• Black or White race 

 
We will evaluate the agreement of the following between the three coding methods: 

1. 3-digit occupation code 
2. Major category 

• Census occupational categories: 
i. Managerial and Professional Specialty Occupations 

ii. Technical, Sales and Administrative Support Occupations 
iii. Service Occupations 
iv. Farming, Forestry and Fishing Occupations 
v. Precision Production, Craft, and Repair Occupations 

vi. Operators, Fabricators, and Laborers 
vii. Military Occupations 

• Not Applicable (i.e. homemaker, student, unemployed, retired, 
disabled) 

• Blank/Unknown (entries left blank or stated as unknown) 
 
For the two manual coders, we will evaluate and compare the consistency of assigning 
occupation codes and categories between two separate submissions. 
 



 

 

 
6. Design and analysis (study design, inclusion/exclusion, outcome and other 
variables of interest with specific reference to the time of their collection, summary 
of data analysis, and any anticipated methodologic limitations or challenges if 
present). 
 
The ARIC ancillary study Life Course SES, Social Context and Cardiovascular Disease 
(LCSES) collected parental occupational information from participants at a follow-up 
visit (2001-2002). Information on the parent’s occupational category was obtained with a 
telephone questionnaire. Participants were asked to select which of eight census-based 
major occupation categories describes the type of work their father (or male caretaker) 
and mother did when they (the participants) were children. An ancillary ARIC study 
entitled “Using Historical Records to Reconstruct Early life SES Exposures of 
Decedents” (Rose, PI) is collecting father’s occupation and industry titles from the birth 
certificates and parents’ census records of 3,444 ARIC decedents for the purposes of (1) 
obtaining early life SES data on ARIC decedents who died prior to participating in the 
LCSES study (2) assessing the extent of recall error and survivorship bias in LCSES 
results.   
 
For this analysis, we will use father’s occupational and industry data abstracted from all 
birth certificates and census records located for ARIC decedents. Occupation and 
industry titles of the participants’ fathers will be coded by an automated computer 
system: the Standardized Occupation and Industry Coding (SOIC) system9. Records will 
also be independently coded to the 1990 U.S. Census Bureau Index of Industries and 
Occupations by a novice coder (the first author) and an experienced coder (hired). Each 
manual coder will recode a 10% random sample of records to determine the consistency 
within each coder. The time taken to complete the coding will be recorded by the manual 
coders. 
 
We will compare the performance between coders using the percent of records assigned a 
code. We will also assess whether records with no code assigned are associated with 
specific factors including the type of record and the participant’s community, sex, and 
race. Coding results will be compared with the assigned 3-digit occupation code and with 
results grouped into the seven major occupational categories. Percent agreement and the 
kappa statistic, with 95% confidence intervals, will be used to measure inter-coder 
reliability11-15. The same reliability measures will be used to evaluate consistency within 
each manual coder. In general, percent agreement at 90% or above and kappa statistics at 
0.80 or higher will be considered very good and acceptable. Since the experienced coder 
has been trained and certified and has over 25 years of professional industry and 
occupation coding experience, she will be considered the gold standard, and we will 
assess the accuracy of the computer and novice coders by comparing their assigned 
occupation codes and categories to the experienced coder’s. 
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