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Appendix H – Crash Outcome Data Evaluation Systems (CODES)
Excerpt from:

The Crash Outcome Data Evaluation System (CODES),
Sandra W. Johnson and Jonathan Walker

National Highway Traffic Safety Administration, Report Number DOT HS 808 338, January 1996

Crash data, however, do have some limitations.  They do not contain medical information on the outcome of the crash or information on the financial consequences to the injured victims.  Thus, by themselves, they were not able to satisfy the ISTEA requirements.

A potential source of medical and financial outcome data was the injury data collected at the time of treatment. These data, collected locally at the scene, en route, at the emergency department, in the hospital, and after discharge, are the richest source of information on the nature, cause, and costs of injury resulting from motor vehicle crashes. If they could be linked together and with the crash data, then each data set linked would provide outcome information for the previous set and so on, making it possible to describe the injury event from the time of onset, through the medical care system to final disposition. Thus, linkage would provide access to the medical and financial outcome information required by ISTEA for the Report to Congress.
 Linkage also enhances the value of each state data file being linked by expanding the comprehensiveness of each data set while incidentally improving data quality over time. At the same time, the delay and expense of new data collection is avoided.
Linkage promotes standardized data which, in turn, facilitate identifying state and national priorities. Characteristics of the crash, vehicle, and occupant behavior for the motor vehicle crash are permanently linked to the specific medical and financial consequences for each person involved in the crash. Detailed medical information is generated about the patient’s symptoms, level of severity, treatment, and disposition. Instead of a one purpose data base, linked data can be used by multiple users for different purposes at any time. For example, severity can be defined at the local level in functional, physiologic, or anatomic terms to monitor high crash rates, populations at risk, or unique crash characteristics; at the state level to monitor and improve mortality and morbidity rates, health care practices, and the cost of care; and, at the national level to set priorities for federal legislation, regulation, resource allocations, and the implementation of countermeasures. Thus NHTSA decided that the most efficient strategy for generating the population-based patient specific outcome data necessary to meet the ISTEA requirements would be to collaborate with states to link the crash and injury state data.
CONCEPTS OF LINKAGE

Prior to the CODES project, linkage of traffic records files was initially performed manually and then, as computer capabilities expanded, with an ad hoc linkage methodology. The manual method involved the actual paper records. All information included in the record was available to decide the validity of a record pair. This method was time consuming and labor intensive for small files, but neither efficient nor feasible for linking a large volume of records. The ad hoc computer method was more efficient for a large volume of records, but was restricted to using only the information which was computerized. It also required that the linkage information (age, sex, date, identification number, etc.) match exactly in both files. In order to compensate for the inevitable errors and missing data, multiple passes were necessary to adjust the linkage data. For example, age was adjusted plus or minus one year and the linkage repeated with the adjusted value. Additional passes also were needed so that groups of records most likely to match could be submitted for linkage first and those least likely to match submitted last.
Probabilistic Linkage

Probabilistic linkage techniques became available for highway safety data linkage in the form of newly developed software (AUTOMATCH) that increased the volume and likelihood for 3 accurate matches in a phenomenally short amount of time compared to the other linkage methodologies. This type of computerized data linkage focused on the probability of a match and thus did not require exact matches to link the files, a crucial asset for the crash to injury linkage in which it is uncertain when a crash report actually has a corresponding injury record and when an injury record has a corresponding crash record.
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