
 

 

 

 

The Impact of Misclassification of AIAN Race in Describing the Burden of Traffic-
Related Injuries in Washington State 

 

Report Prepared by: 
 
 

Tom Hulse, MPH 
 
 

Center for Data Science 
Washington State Department of Health 

 

 

Meena Patil, MPH 

Nicole Smith, MPH 

Sujata Joshi, MSPH 

 

Northwest Portland Area Indian Health Board 

 

 

 

 

WTSC Grant Number 2023-TR-4778 



REPORT DOCUMENTATION PAGE

Standard Form 298 (Rev. 8/98) 
Prescribed by ANSI Std. Z39.18

Form Approved 
OMB No. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data 
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information 
Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other 
provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.   
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1.  REPORT DATE (DD-MM-YYYY) 2.  REPORT TYPE 3.  DATES COVERED (From - To)

4.  TITLE AND SUBTITLE 5a.  CONTRACT NUMBER

5b.  GRANT NUMBER

5c.  PROGRAM ELEMENT NUMBER  

5d.  PROJECT NUMBER

5e.  TASK NUMBER

5f.  WORK UNIT NUMBER

6.  AUTHOR(S)

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8.  PERFORMING ORGANIZATION 
     REPORT NUMBER

10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT 
      NUMBER(S)

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

12.  DISTRIBUTION/AVAILABILITY STATEMENT

13.  SUPPLEMENTARY NOTES

14.  ABSTRACT

15.  SUBJECT TERMS

16.  SECURITY CLASSIFICATION OF:
a.  REPORT b. ABSTRACT c. THIS PAGE

17.  LIMITATION OF 
       ABSTRACT

18.  NUMBER
       OF  
       PAGES 

19a.  NAME OF RESPONSIBLE PERSON

19b.  TELEPHONE NUMBER (Include area code)

30-09-2023 Grant Deliverable - Report Jan 2021 - Mar 2021

The Impact of Misclassification of AIAN Race in Describing the Burden of 
Traffic-Related Injuries in Washington State 
Analysis of Washington Syndromic Surveillance Data Linked to the 
Northwest Tribal Registry (Q1 2021)

Tom Hulse, MPH 

Washington State Department of Health 
Town Center 2 
111 Israel Rd. S.E. 
Tumwater, WA 98501

n/a

Washington Traffic Safety Commission 
PO Box 40944 
Olympia, Washington 98504-0944

2023-Sub-grants-4778

2023-Sub-grants-4778

n/a

n/a

n/a

n/a

WTSC

2023-Sub-grants-4778

Approved for public release.

The contents of the manuscript are solely the responsibility of the authors and do not necessarily reflect the official views of 
the funding agency.

American Indian/Alaska Native (AIAN) people experience a disproportionate burden of motor vehicle injuries and deaths, 
among other health disparities. This burden is likely underestimated due to AIAN misclassification (the miscoding of AIAN 
people as White or other races) in public health and administrative data. Probabilistic linkages with tribal registries are an 
effective tool for addressing AIAN misclassification in surveillance datasets. The purpose of this project is to link 
Washington Rapid Health Information Network (RHINO) syndromic surveillance data to the Northwest Tribal Registry and 
assess the effect of misclassification on estimates of emergency care visits for motor vehicle injuries among AIAN people in 

AIAN - American Indian/Alaska Native people 
RHINO - Rapid Health Information Network 
IHS - Indian Health Services

None None None None 7

Peter Corier, Traffic Records Program Manager

360-725-9879



INSTRUCTIONS FOR COMPLETING SF 298

1. REPORT DATE.  Full publication date, including 
day, month, if available. Must cite at least the year 
and be Year 2000 compliant, e.g. 30-06-1998; 
xx-06-1998; xx-xx-1998. 
  
2. REPORT TYPE.  State the type of report, such as 
final, technical, interim, memorandum, master's 
thesis, progress, quarterly, research, special, group 
study, etc. 
  
3.  DATE COVERED.  Indicate the time during 
which the work was performed and the report was 
written, e.g., Jun 1997 - Jun 1998; 1-10 Jun 1996; 
May - Nov 1998; Nov 1998. 
  
4.  TITLE.  Enter title and subtitle with volume 
number and part number, if applicable. On classified 
documents, enter the title classification in  
parentheses. 
  
5a.  CONTRACT NUMBER.  Enter all contract 
numbers as they appear in the report, e.g. 
F33315-86-C-5169. 
  
5b.  GRANT NUMBER.  Enter all grant numbers as 
they appear in the report. e.g. AFOSR-82-1234. 
  
5c.  PROGRAM ELEMENT NUMBER.  Enter all  
program element numbers as they appear in the  
report, e.g. 61101A. 
  
5e.  TASK NUMBER.  Enter all task numbers as they 
appear in the report, e.g. 05; RF0330201; T4112. 
  
5f.  WORK UNIT NUMBER.  Enter all work unit 
numbers as they appear in the report, e.g. 001; 
AFAPL30480105. 
  
6.  AUTHOR(S).  Enter name(s) of person(s) 
responsible for writing the report, performing the  
research, or credited with the content of the report. 
The form of entry is the last name, first name, middle 
initial, and additional qualifiers separated by commas, 
e.g. Smith, Richard, J, Jr. 
  
7.  PERFORMING ORGANIZATION NAME(S) AND 
ADDRESS(ES).  Self-explanatory.

8.  PERFORMING ORGANIZATION REPORT NUMBER.  
Enter all unique alphanumeric report numbers assigned  
by the performing organization, e.g. BRL-1234;  
AFWL-TR-85-4017-Vol-21-PT-2. 
  
9.  SPONSORING/MONITORING AGENCY NAME(S) 
AND ADDRESS(ES).  Enter the name and address of 
the organization(s) financially responsible for and 
monitoring the work. 
  
10.  SPONSOR/MONITOR'S ACRONYM(S). Enter, if 
available, e.g. BRL, ARDEC, NADC.     
  
11.  SPONSOR/MONITOR'S REPORT NUMBER(S). 
Enter report number as assigned by the sponsoring/ 
monitoring agency, if available, e.g. BRL-TR-829; -215. 
  
12.  DISTRIBUTION/AVAILABILITY STATEMENT.   
Use agency-mandated availability statements to indicate 
the public availability or distribution limitations of the 
report. If additional limitations/ restrictions or special 
markings are indicated, follow agency authorization 
procedures, e.g. RD/FRD, PROPIN,  
ITAR, etc. Include copyright information.    
  
13.  SUPPLEMENTARY NOTES.  Enter information  
not included elsewhere such as: prepared in cooperation 
with; translation of; report supersedes; old edition  
number, etc.  
  
14.  ABSTRACT.  A brief (approximately 200 words)  
factual summary of the most significant information. 
  
15.  SUBJECT TERMS.  Key words or phrases  
identifying major concepts in the report. 
  
16.  SECURITY CLASSIFICATION.  Enter security 
classification in accordance with security classification 
regulations, e.g. U, C, S, etc. If this form contains  
classified information, stamp classification level on the 
top and bottom of this page. 
  
17.  LIMITATION OF ABSTRACT.  This block must be 
completed to assign a distribution limitation to the 
abstract. Enter UU (Unclassified Unlimited) or SAR 
(Same as Report). An entry in this block is necessary if 
the abstract is to be limited.

Standard Form 298 Back (Rev. 8/98)



1 
 

                       September 2023 

The Impact of Misclassification of AIAN Race in 
Describing the Burden of Traffic-Related 
Injuries in Washington State 
Analysis of Washington Syndromic Surveillance Data Linked to the Northwest Tribal 
Registry (Q1 2021) 

 

Project Purpose 
American Indian/Alaska Na�ve (AIAN) people experience a dispropor�onate burden of motor vehicle 
injuries and deaths, among other health dispari�es. This burden is likely underes�mated due to AIAN 
misclassifica�on (the miscoding of AIAN people as White or other races) in public health and 
administra�ve data. Probabilis�c linkages with tribal registries are an effec�ve tool for addressing AIAN 
misclassifica�on in surveillance datasets. The purpose of this project is to link Washington Rapid Health 
Informa�on Network (RHINO) syndromic surveillance data to the Northwest Tribal Registry and assess 
the effect of misclassifica�on on es�mates of emergency care visits for motor vehicle injuries among 
AIAN people in Washington. The findings will inform efforts to improve the quality of race informa�on in 
Washington’s syndromic surveillance system and allow for the accurate assessment of outcomes for 
AIAN people in Washington state. This project was supported by grants from the Washington Traffic 
Safety Commission.  

Data Sources and Linkage Methods 
Washington’s RHINO program collects near real-�me data on pa�ent visits to hospitals and other health 
care facili�es across Washington state. For this project, RHINO provided a linkage file containing pa�ent 
personal iden�fiers for health care visits that occurred during Quarter 1 of 2021. The original file 
provided for the linkage (RHINO _Q12021_NWPAIHB.csv) had a total of 1,520,978 records which 
included some non-produc�on data. We linked this data to the Northwest Tribal Registry (N = 259,281) 
using the probabilis�c linkage so�ware Match*Pro v.2.2.1. The Northwest Tribal Registry contains 
personal iden�fiers for members of federally recognized Tribes and their descendants who are eligible 
for services provided by Indian Health Service (IHS), and have accessed care at IHS, Tribal, or urban 
Indian health facili�es in the Northwest. We matched the two datasets using pa�ent date of birth, last 
name, first name, middle name, sex, and zip code, and conducted a clerical review to iden�fy true 
matches between the two datasets.  

Following the linkage, RHINO provided a de-iden�fied analy�c file with pa�ent demographic, chief 
complaint, diagnosis, facility informa�on, and a flag for records that matched with the Northwest Tribal 
Registry. The analy�c file (RHINO_Q12021_ESSENCEfields.csv) had 1,213,356 records where 
nonproduc�on data was removed and deduplicated. The analy�c file had a total 1,188,630 records of 
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WA residents and 24,726 from other states. The analytic dataset included 17,724 RHINO records that 
matched with the Northwest Tribal Registry, of which 7,734 were identified as having misclassified race.  

Analy�c Methods 
For this analysis, we used only records of WA residents identified using the “Region” variable. Using the 
original “race_flat” variable, we identified records with AIAN race code (1002-5) alone or AIAN in 
combination with other races; these records were recoded as “AIAN any mention” and this field was 
used for pre-link race estimates. Post-link AIAN counts included records with any mention of AIAN or all 
records matched with the Northwest Tribal Registry (match_status = 'Match'). The variable 
“ethnicity_flat” was recoded in to Hispanic and non-Hispanic categories. We used both CCDD category 
“Alltrafficrelatedv1” and “Alltrafficrelatedv2” query selections for our analysis. We selected all WA 
resident traffic injury related emergency care visits (ER) who has been to an emergency department 
(YES) to estimate total visits by race. For the denominator, we used all WA resident emergency care 
visits by race regardless of their reason for visits. 

We calculated motor vehicle injury counts, rates, and rate ratios for AIAN to non-Hispanic White both 
before and after linkage with the Northwest Tribal Registry. We evaluated the impact of 
misclassification (i.e., records that matched with the Northwest Tribal Registry but did not have the 
AIAN race code pre-linkage) on AIAN motor vehicle injury counts, rates, and rate ratios and by sex, age, 
and county of patient residence.  

Findings 
Linkage to the Northwest Tribal Registry iden�fied 116 misclassified AIAN all traffic injury related 
emergency department visits in the Washington RHINO 2021 Q1 dataset. Misclassifica�on of AIAN race 
in RHINO underes�mates the burden of traffic injury related emergency visits in the following ways: 

• Counts are underes�mated by 45% 
• Rates are underes�mated by 5% 
• Disparity to NHW is underes�mated by 6% 

While correc�ng misclassified records had a large effect on counts of traffic injury related emergency 
department visits, there was a smaller effect on rates. This is because the linkage correc�on also 
increased the denominators (i.e., all WA resident emergency care visits) used to calculate the rates, 
which resulted in a smaller change, and occasionally a decrease, in rates.  
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AIAN traffic-related emergency department visits before and after 
linkage between RHINO and the Northwest Tribal Registry 
Washington State, Quarter 1 2021 

  Pre-link AIAN Post-link AIAN 

  Count Rate  Count Rate  Misclassified 
count 

Percent 
change in 

counts 

Percent 
change in 

rates 
Men 123 216.0 189 235.5 66 ↑ 53.7% ↑ 9.0% 
Women 135 180.5 185 183.1 50 ↑ 37.0% ↑ 1.4% 
Total 259 196.5 375 206.8 116 ↑ 44.8% ↑ 5.2% 

Note: Total includes unknown sex; Rate is calculated per 10,000 emergency room visits  

Records include AllTrafficRelated v1 CCDD Category or AllTrafficRelated v2 CCDD Category; Region=WA_ ; HasBeenE=1; Facility Type - All records = 
Emergency Care 
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Total

Men

Women

Rate ratios of AIAN to NHW all traffic emergency 
department visit rates especially increased for men 
after linkage to the NTR.
Rate ratios of AIAN emergency department visits to NHW, Washington 
State, Quarter 1 2021.

Pre-link Post-link
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AIAN traffic-related emergency department visit counts 
were highest for those age 15-24.
Post-link counts increased the most for those ages 15-39.
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AIAN traffic-related emergency department visit rates were 
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AIAN traffic injury-related emergency department visit counts by county 
after linkage to the Northwest Tribal Registry. 
Washington State quarter 1 2021 RHINO records. 
Tribal land layers are in gray. Counts less than ten have been aggregated into multi-county 
counts. 
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Percent increase in AIAN traffic injury-related emergency department 
visit counts by county after linkage to the Northwest Tribal Registry. 
Washington State quarter 1 2021 RHINO records. 
Tribal land layers are in gray. 

 

 
 
Next Steps 
The misclassifica�on of AIAN people as other races in Washington RHINO results in large underes�mates 
in counts of traffic injury-related emergency visits in this popula�on. Both NPAIHB and DOH are exploring 
op�ons to u�lize the findings of this project to improve the accuracy of RHINO data for AIAN 
communi�es in Washington. The Washington RHINO program is currently inves�ga�ng op�ons for 
upda�ng race informa�on (locally and in the Na�onal Syndromic Surveillance Program’s ESSENCE 
pla�orm) for records that linked with the Northwest Tribal Registry. Some of the poten�al challenges to 
integra�ng linkage results include:  

• Overwri�ng of updated race by subsequent messages related to a pa�ent 
• Ability to retrospec�vely update race but difficulty in prospec�vely upda�ng race 
• Apparent discon�nuity in demographic breakdowns between RHINO data that has been 

updated compared with RHINO data that has not yet been updated 
• Capacity of NPAIHB and DOH staff to con�nue linkages and updates on an ongoing basis 
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To complete retrospec�ve updates of exis�ng RHINO data, the linkage process that was performed in 
this project will be repeated for addi�onal quarters of data where matching variables are available. The 
matched visits will be flagged in the local DOH RHINO database. Datasets pulled from NSSP ESSENCE for 
analysis can then be updated with the corrected race data by joining to the RHINO database. This 
func�onality will allow DOH and NPAIHB to u�lize the updated race field in the near term before the 
process for correc�ng data within NSSP ESSENCE is implemented. 

Prospec�ve updates can be made on a limited basis using the match flag in the DOH database. As new 
visits are processed in real-�me, individuals who match exis�ng flagged records can be updated to 
reflect accurate AIAN status, given that the visit occurs within the same facility as a previously matched 
visit, and the individual is assigned the same pa�ent ID. This match flag can also be used to ensure 
update messages for previously matched visits do not overwrite the updates that were put in place. 
These processing func�ons (prospec�ve updates and overwrite protec�on) would require development 
in collabora�on with DOH Health Technology Services (HTS) staff to implement, and are subject to 
resource limita�ons of HTS.  

Given the limita�ons of the prospec�ve updates, con�nued efforts to link new visits will be needed to 
capture matches that have not been previously flagged. On a quarterly basis, RHINO will pull the latest 
complete quarter’s hospital visits (ED and inpa�ent) and share linkage variables with NPAIHB. Visits that 
match to the registry will be flagged in the DOH RHINO database. 

Upda�ng data available to all ESSENCE users on the NSSP pla�orm can be done using different methods. 
One method, using the back-end support of NSSP, is s�ll being evaluated by NSSP staff for feasibility. If 
that method is not available, DOH has developed a process that can produce the updates desired within 
NSSP ESSENCE data. 

NSSP process for applying race code updates to ESSENCE 

1. DOH will supply NSSP with a list of C_BioSense_IDs for visits to which we want the AIAN race 
code appended  

2. NSSP will then apply the code through back-end processing on the ESSENCE databases 
3. If possible, a hidden flag will remain on the updated visits, and prevent update messages that 

lack the AIAN race code from overwri�ng the “corrected” values. This will be useful if 
development of the overwrite protec�on steps by DOH is not complete before NSSP implements 
the race code updates, or if update messages are missed by DOH’s overwrite protec�on steps 
once they are in place. 

DOH process for applying race code updates to ESSENCE 

1. DOH will pull the latest message for each visit we want to update using the flag in the local 
RHINO database, or generate a standalone A08 update message using a template that is 
populated with the visit’s unique ESSENCE iden�fier and the latest race code(s) sent in PID 10  

2. Within PID 10, DOH will append the AIAN race code 
3. DOH will submit the messages in the outbound data feed to NSSP 

DOH and NPAIHB will con�nue to explore these and other op�ons to integrate the linkage results in ways 
that are protec�ve of individual and tribal confiden�ality and sustainable for both organiza�ons.  
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