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1. Introduction 

In an epidemiological study based solely upon data from the medical record, researchers are 

often confronted with an absence of socioeconomic information, These data can be extremely 

important in studying their association with health outcomes and in understanding the 

representativeness of sampled study subjects. In most medical record data, only demographic 

information such as the patients’ age and gender are available, while other socioeconomic status 

variables such as education, income, occupation, and employment status are often absent. One 

method for overcoming this obstacle was suggested by Krieger (1982) who supplemented 

individual-level health records with social class measures derived from US census data. In her 

approach, census tracts were categorized based upon sociodemographic variables. Each study 

subject was then assigned a socioeconomic status based upon the aggregate level variable. 

Comparisons of health outcomes could then be conducted across different socioeconomic status 

categories. Krieger demonstrated that this approach was valid in a study of 22 counties in 

California, where those health outcomes were believed to he highly associated with socioeconomic 

data. 

This approach could be useful in studies conducted under the auspices of the Rochester 

Epidemiology Project (REP). This medical record linkage system in Olmsted County, Minnesota 

has been an important medical data source for many population-based studies of health outcomes 

because of its comprehensiveness, clinically assessed outcomes, and long-term data collection 

(Melton 1996). Like other medical record-based studies, population-based REP studies had to rely 

upon socioeconomic status information collected through additional efforts (e.g., surveys) or be 

completed without having the information. The census data for socioeconomic status information 

for REP studies has not been useful because the information was aggregated at the level of census 

tracts or sometimes in census block groups. These geographic units contain, on average, about 

4,000 and 1,000 persons, respectively. Such aggregated data may be limited for any studies 

within Olmsted County, as there can be a great deal of heterogeneity within census tracts. 
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During the 1990 census, the Olmsted County Planning Department requested the US 

Census Bureau to provide selected population characteristics for nearly 200 T&c Analysis Zones 

(TAZ) in Olmsted County. A TAZ is a subdivision of a census tract, with an average of 560 

persons and median of 430 persons, in Olmsted County. Thus TAZ’s are much smaller than the 

commonly used census tracts and therefore more likely to be homogeneous in terms of distribution 

of socioeconomic variables. The primary purpose of TAZ data was to provide information for the 

analysis of traffic patterns. However, some of the information that was assembled include 

socioeconomic data such as household income, employment status, and occupation. This 

information about socioeconomic status, aggregated at the level of 400-5O@persons, has the 

potential to be more useful for studies conducted within the county than data previously available 

for census tracts. 

In the rest of this report, we describe the content and potential uses of the Olmsted County 

TAZ data. In Section 2, we provide details about the background, contents and format of the TAZ 

data. In Section 3, we describe the use of TAZ data in the design of sample surveys, the 

incorporation of socioeconomic status for patient-level and ecologic analyses, and in making 

geographic presentations of incidence or prevalence. Finally, we discuss some limitations of TAZ 

data in Section 4. 

2. 1990 Olmsted County Traffic Analysis Zone (TAZ) Data 

The 1990 Olmsted County Traffic Analysis Zone dataset is comprised of aggregated census 

data for the defined zones, smaller geographic units than census tracts (Figure 1). The 1990 TAZ 

data were prepared by the US Census Bureau for the primary purpose of the analysis of traffic 

patterns. The information was collected on the two forms used by the US Census Bureau in the 

decennial census. The short form collected information from households, including age, sex, race, 

marital status, Hispanic origin. The short form was collected from all persons, i.e., with 100% 

count. In addition to the items on the short form, the long form collected socioeconomic 
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information such as education attainment, employment status, income of household, industry, 

occupation, and class of worker. The long form was collected from a sample of the total 

population, with about a l/6 sampling fraction. Further details are contained in a publication of the 

US Census Bureau, 1990 Census of Population and Housing (Bureau of Census, 1993). The 

1990 Olmsted County TAZ dataset consists of selected items from the long form census data, as 

described in the following paragraphs. 

The Olmsted County TAZ data were based on the long form census data, conducted with 

an overall sampling fraction of 19.8%. The zone-specific sampling fraction (with a variable name, 

V5 1) was included in the TAZ data. 

A summary of the variables contained in the 1990 Ohnsted County TAZ dataset is 

presented in Table 1. The first set of variables in the TAZ dataset contains socioeconomic status- 

related items such as age, sex, race and Hispanic origin, employment status, school enrollment, 

mobility limitation status, household size, number of workers in a household, household income in 

1989, median household income in 1989, mean household income in 1989, occupation, industry, 

class of worker, number of hours worked during the week prior to the census, earnings of 

workers, workers in group quarters, and units in structure. These items, with the exception of 

household related ones such as household income and household size, are inflated to reflect the 

total number of persons in the TAZ for reporting purposes. Some items are stratified by sex or sex 

and age. Mean and median household income and household size are stratified by the number of 

workers in the household. The second set of variables include traffic-related characteristics such as 

number of vehicles available, means of transportation to work, time leaving home to go to work, 

total, median, mean, and standard deviation of travel time to work. This information is also 

stratified by one or two socioeconomic status variables. 

In total, there are nearly 2,500 variables both socioeconomic status-related and traffic- 

related information, in the dataset. A complete list of detailed variable definitions is attached in 

Appendix A. The definition of each variable can be found in either a text-format or a table-format, 
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depending on characteristics of the variables. In the 1990 TAZ dataset, each of the 196 traffic 

analysis zones, is represented by a row. Each TAZ is assigned a unique identifier contained in the 

variable, “taztrr”. 

The TAZ data are stored in a SAS system file. It is located “-xia/work/system/tazone” 

under the file name of “tazdata”. All of variables in the data set are either the total number of 

persons or the total number of households in a specific category, with the exception of the sample 

fraction (VSI), which is presented as a percentage, and the mean and median of household income 

and worker earnings, which are presented as a dollar-figure. Further processing may be done to 

derive other aggregate measures. For example, in order to obtain the percentage of households 

below a certain income level, the total number of households below the specific income level (one 

or several of V2489 to V2705) can be divided by the total number of households (V2480). 

In addition to the TAZ dataset, a lookup table that converts g-digit zip code to TAZ 

identifiers is available online, “may0-taz.asc”. The file is located “-xia/work/system/zip2taz”. 

The structure of the file is detailed in Table 2. A TAZ ID can be assigned to each record through a 

match-merge. A sample program, “getazidsas” for this procedure can be found in 

“-xia/work/system/zip2taz”. 

3. Use of Traffic Analysis Zone Data 

The availability of the TAZ data, especially in light of their smaller-size, more ideal 

aggregated unit than census tracts, provides a number of possibilities to enhance the use of medical 

record data from Ohnsted County. It can be used in the design of sample surveys, geographically 

presenting incidence or prevalence of health outcomes, and making ecological inference. 

In planning a sample survey, prior information about the sampling frame can be used to 

stratify the sample in order to minimize the variability of sample estimates. It is often true that 

socioeconomic information is associated with studied health outcomes. The TAZ data provide 

informative candidates for geographic area stratification in terms of socioeconomic status, such as 
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household income or occupation, for a study in Olmsted County. The TAZ data, in this situation, 

serve to provide more accurate socioeconomic characteristics than would be obtained from census 

tracts. Further, this information is available at very low cost, avoiding very expensive means of 

collecting the socioeconomic information prior to designing a sample survey. The TAZ data can be 

used for stratifying these zones according to one or more measures of socioeconomic status, when 

they have been shown to be associated with the health outcomes of interest. For example, it may 

be desirable to oversample persons of low socioeconomic status. The TM data could be used to 

stratify the sampling frame by household income and greater sampling fractions could be applied 

with these strata. 

The incorporation of Traffic Analysis Zone map data allows one to produce a map of 

incidence or prevalence of the health outcomes geographically. This can be used to identify 

clusters that can help to generate hypotheses or to test constructs from existing knowledge. 

Alternatively, the TAZ data can be used to help understand the variability in response rates to 

population surveys (Diehr 1992). 

The TAZ data can also be used to perform ecologic studies within Olmsted County. 

Ecologic analysis is a methodology that is based upon information collected at the aggregated level. 

The TAZ data provide aggregated measures of socioeconomic status that can be correlated with 

health outcomes in ecologic analyses. For example, incidence of health outcomes or mortality can 

be regressed on averaged characteristics of socioeconomic status (Rothman 1986). This modeling 

should incorporate weighted least squares estimation, taking into account the precision of the TAZ- 

specific estimates. Cooper et al. demonstrated the importance of a weighted analysis in a national 

ecologic analysis of association between hip fracture and water fluoridation (Cooper 1992). In the 

1990 Olmsted County TAZ data, some averaged characteristics such as mean and median of 

household income in 1989 am available. These factors can be directly included in an ecologic 

regression model. Functions of other variables can be readily transformed from the existing 

information. 
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A potential shortcoming of ecologic analysis is due to the ecologic fallacy (Morgenstern 

1982). The inference from group-level data may not be applicable at the individual level. Thus, 

the use of TAZ data to impute missing information requires extreme caution (Drane 1993). One 

way to detect the ecologic fallacy is through contextual analysis. This method evaluates the 

individual effects within the aggregated study unit. For example, if measures of household income 

were available for individuals within each TAZ, it would be possible to measure the association 

between houshold income and disease status at several levels. Estimates could be made for 

average household income in a neighborhood, individual household income, and individual 

household income conditional on neighborhood income. That is, it can be determined whether 

living in a poor neighborhood or just being poor is associated with disease. TAZ data, therefore, 

provides an opportunity to conduct these types of contextual analysis, if relevant socioeconomic 

characteristics are also available at individual level. 

In the 196 zones contained in the 1990 TAZ data, there are 36 and 5 1 with sizes less than 

100 and 200 people, respectively. The TAZ’s of such small sizes may be combined into larger 

zones as needed. For example, when mapping prevalence or incidence within those zones, the 

described pattern can be misleading due to the instability of the rates. The aggregation of small 

TAZ’s ideally should be based on the distribution of important socioeconomic data or, 

alternatively, simply on geographic locations. 

4. Limitations of the 1990 Traffic Analysis Zone Data 

Traffic analysis zone data provide aggregated socioeconomic information in a smaller unit 

than census tracts at a relatively low cost. It is, however, certainly not without limitations. First, 

the TAZ data are aggregated census data; they cannot be used as individual data without strict 

assumptions and application of appropriate statistical methodologies. Quite a few studies have 

demonstrated the effects of this ecologic fallacy (Drane 1993). Further, while the within zone 

variability is probably less than observed for census tracts, it is unlikely that any TAZ can be 
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considered homogeneous. Second, the TAZ data do not contain complete socioeconomic status 

information since they exclude two important socioeconomic variables, education attainment and 

marital status. Although the shortcomings can be overcome by using census tract information, the 

validity of this approach needs to be demonstrated. Third, the TAZ data am based on 1990 census 

information. Socioeconomic status within neighborhood may change over time. Some 

modification in utilizing the TAZ data may then be needed as we near the new millennium. 
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