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Introduction

The North American Association of Central Cancer Registries, Inc (NAACCR, Inc.) is a professional
organization that develops and promotes uniform data standards for cancer registration; provides education
and training; certifies population-based registries; aggregates and publishes data from central cancer
registries; and promotes the use of cancer surveillance data and systems for cancer control and epidemiologic
research, public health programs, and patient care to reduce the burden of cancer in North America.
NAACCR member registries are certified based on annual data quality evaluations. The criteria' are listed
below for attaining at least a Silver level of certification:

Data for 1997 through 2001 had to be submitted to NAACCR by December 3, 2004.
The prevalence of duplicate case reports had to be less than 2 per 1000.

97% of cases had to pass EDITS.

Fewer than 3% of cases had unknown gender, county of residence at diagnosis or age at
diagnosis, and fewer than 5% had unknown race.

Percent of cases from death certificates only (DCOs) was less than 5%.

e Completeness of case ascertainment estimate was 90% or higher.

Registries that meet at least the Silver level of certification for at least 3 consecutive data years are eligible to
be included on the NAACCR CINA Deluxe analytic research file. Previous research studies, using the CINA
Deluxe file, had been hindered by data quality issues involving errors between records, or inter-record errors.
For example, one record for a patient may have a different birthplace than another record for that same
patient. It is important to minimize data quality errors on the CINA Deluxe file, so that if researchers
conclude that there are differences in the data, they can be attributed properly.

The CDC (Centers for Disease Control and Prevention) and NCI-SEER (National Cancer Institute-
Surveillance Epidemiology End Results) inter-record edits utilities catch common data collection errors at the
registry-level and can be resolved by registry personnel before the data are used for research. For example, the
IRO1 edit checks to see that the patient’s birthplace is the same code on all records for the same patient. The
table below is a list of the inter-record edit names and descriptions.*

Table 1. Inter-record edits Names and Descriptions

Inter-record edits Descriptions
Name

IRO1 Verify place of birth same on all records for a patient
1IR02 Verify date of birth same on all records for a patient
1IR03 Verify sequence numbers of primaries using age at diagnosis
IR04 Verify race same on all records for a patient
IR05 Verify sex same on all records for a patient
1IR06 Verify sequence numbers using dates of diagnosis
IR0O7 Verify sequence numbers not in conflict with number of primaries
IR08 Verify date of follow-up same on all records for a patient
1IR09 Verify same primary not received twice for a person
IR10 Verify vital status same on all records for a person
IR11 Verify cause of death same on all records for a person
IR13 Verify no duplicate bladder primaries reported for a person
IR14 Verify Spanish surname or origin same on all records for a person
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Recently, NAACCR research has also been affected by the data quality of multiple primaries collected by
NAACCR registries. Much time and effort is now spent, during the analysis phase of these projects, in
deciding how to handle cases that have not been coded correctly. Often these cases need to be excluded from
the analysis, thereby decreasing the sample size of cases available for study. Because the NAACCR data set is
unique in its ability to study rare tumors, such as multiple primaries, these data quality concerns will continue
to grow. Incorporation of a registry process, such as inter-record edits, could ensure that multiple primary or
record data are consistent between records, thereby minimizing this data quality concern.

Additional registry operation processes, such as running a utility before a file submission, have been
successfully phased into the NAACCR Call for Data process, so that the results can be monitored. Standard
registry operations can be developed through the NAACCR committee process and eventually become part of
the NAACCR certification criteria. As part of the phase in process, registry staff were required to execute the
CDC inter-record edits utility on their files submitted to NAACCR in order be included in the combined
registry volume (registry data are combined to represent the United States and/or Canada as a whole) of the
Cancer in North America (CINA) 2004 monograph. Registry staff were not required to resolve the errors they
found in their database, only to submit their inter-record edits summary report to NAACCR.

Purpose

The purpose of this report was to describe the number and type of inter-record errors found using the CDC
and NCI-SEER inter-record edits utility and to assess the feasibility of requiring that all errors be resolved in
the NAACCR 2005 Call for Data by registry personnel. Both the CDC and NCI-SEER utilities were assumed
to be the same as they were designed to be the same.

Source of Data

The source of data were the NAACCR 2004 annual call for data inter-record edit summary reports for the
years 1995 through 2001. Not all registries submitted 7 years of data. Some registries submitted between 3 to
6 years of data.

Methods

Summary reports from the CDC inter-record edits utility were requested from each member registry and were
sent to NAACCR. The inter-record edits are used to find errors between records rather than data fields within
records.

In order to assess that the utility was executed correctly on each file, the NAACCR Statistical Analytic Unit
(SAU) ran the NCI-SEER inter-record utility on each file submission. The number of errors by edit type for
both the CDC and NCI-SEER utilities were entered in an Excel spreadsheet, and compared to the data from
each registry. The percent error per total records for each edit by registry were also calculated.

The registries were divided into three groups. Group one included registries with a different number of errors
between the utilities. Phone calls were made to the registries in group one, notifying the registry director of
the discrepancy.

Group two included registries that achieved O inter-record edit errors. Phone calls were also made to the
registry personnel from group two, who ran the utilities and were asked the following questions:

1) The inter-record edit summary report submitted for the NAACCR Call for Data displays 0
inter-record edit errors on your registry’s file submission. Could you tell me how this was
accomplished?

2) Did you use an edit override for any of the inter-record edits?

3) Do you have any advice for registry personnel who are trying to reach this goal?
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Group three included registries with at least one edit greater than 1.0% inter-record errors per total records.

The threshold of 1.0% errors per total records was chosen by an empirical review of the percentages in the
tables. Most registries had 0.0% error per records and few had any edit with greater than 0.0% errors per total
records. When a registry had at least one edit greater than 1.0% inter-record errors per total records, this was
noted as the goal is to achieve 0.0% for all 13 edits. The highest and lowest percentage of errors by edit and
utility, and the most frequently occurring edit by utility were calculated.

Phone calls were made to the registry personnel in group three, who ran the utility for the file submission and
asked the following questions:

1) What barriers did you experience in running the inter-record edits utility, if any?

2) What barriers did you experience in achieving 0 inter-record edit errors on the registry file?

3) What are your plans in achieving 0 inter-record edit errors in the NAACCR Call for Data 2005,
December 2004 submission?

4) Are you confident the file will meet this goal?

Results

A total of 52 U.S. and Canadian registries submitted their inter-record edit summary to NAACCR (Tables 2
and 3). The NAACCR SAU was unable to process the files to produce an inter-record edit summary, due to
technical difficulties, for the following four registries, Arkansas, Florida, Minnesota, and Ontario. Therefore,
the inter-record edits for these registries are excluded from table 3, resulting in a total of 48 registries.

Thirteen registries achieved 0 edit errors on their file using the CDC utility, while eleven registries achieved 0
using the NCI-SEER utility.

Phone calls were made with the registry personnel that reported 0 errors and they were asked what registry
processes were used to achieve 0 errors on their file. All answered that registry personnel used the override
flag available in the utility. They also responded that they are required to execute inter-record edits on their
file for other calls for data, so they had a more error-free database when they ran the utility on their file. They
also were asked to give advice to other registry personnel in achieving this goal. The following list of tips is a
summary of their advice:

Tips

1) Run the utility frequently and do it as part as your record consolidation process
2) Divide the list between staff members and reconcile one by one

3) Learn about the override and use appropriately

4) Start running the utility early

Summary of Tabular Results:

Twenty-seven percent of registries had data with at least one error with greater than 1.0% errors per total
records checked, using the CDC utility (Table 4).

Twenty-nine percent of registries had data with at least one error with greater than 1.0% errors per total
records checked, using the NCI-SEER utility (Table 5).

Using the CDC utility, the most frequently occurring inter-record edit error (33 times) among all registries
was the IR09 edit which verifies that the same primary is not counted twice for the same person (Table 2).

Using the NCI-SEER utility, the most frequently occurring inter-record edit error (31times) for all registries
was also the IR09 edit (Table 3).
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Phone calls were made to each registry with at least one error greater than 1.0% errors per total records. Five
of the seven registries were certified for their 2001 data and were included in the NAACCR combined rates.
Two registries were concerned about resolving all errors, but they will start with the latest year of data (2002)
and move to clean up earlier years as far as possible in the time allowed. The responses from the calls are
summarized below.

Barriers:

1) Lack of staff to resolve each error

2) Lack of staff time to resolve each error

3) Not a priority to resolve error because resolution was not required

Future Plans:
1) Will resolve each error as it is now required and make this a priority
2) Will learn about and use the override if needed

Discussion

Fifty-two registry inter-record edit report summaries from the United States and Canada were included in the
review. The range of errors found in inter-record edits was quite wide. Further discussion with registry
representatives about the nature of why these occur must take place before one can conclude why the
percentage of errors were so different between registries. One can speculate the differences can be attributed
to the different numbers of cases processed at each registry, the quality of the editing process at the report
source and registry level, and the number of qualified staff dedicated to the detection and resolution of errors.
When the results were discussed at the NAACCR High Quality Data Use Group and Chair Meetings,
members thought that the execution of inter-record edits on a file is good practice for data quality in using
data for research, but that using the assessment as a criteria in the production of a reliable incidence rate
(registry certification) would be inappropriate at this time.

Because there was a wide range of inter-record edits reported on the summary reports and registry personnel
are still learning on how best to resolve all errors, continued monitoring of the summary reports should occur.
It is difficult to determine a threshold or standard number or percentage of errors empirically, but many
registries achieved 0 inter-record edit errors and this is encouraging for those registries with barriers.
Registries that achieved 0% errors did so by diligence in review and resolution of every error and appropriate
use of the only edit override available in the program for the IR09 edit. Because many registry personnel from
group three responded that if edit resolution is required for the call for data it will be prioritized and therefore
improve, the total percentage of errors in this group should be monitored. As registry personnel learn the
newly required process, NAACCR staff should encourage the use of the advice from other personnel who
have mastered the process. As more registries are successful with the inter-record edit resolution process, a
best practice can be developed for training. Achieving 0% inter-record errors does not necessarily mean that
the data are error free, but it is a good tool to be used in combination with other data quality checks, such as
the criteria for NAACCR certification, that if conducted regularly, can lead to a high quality data file.

Recommendations

1) Continue to monitor inter-record error reports.

2) No standard for inter-record errors on the file should be set at this time.

3) Based on the follow-up interview data, registries from group 3 should be monitored specifically
and NAACCR staff should help in any way possible with barriers.

4) NAACCR committees should review the resolution of errors found on these records and a best
practice can be developed for training.

5) The CDC and NCI-SEER software utilities should be reviewed to ensure that they are editing the
files in the same way.
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