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Abstract

Electronic health record (EHR) data represents a rich data source, however data accuracy must be considered prior to reporting
health outcomes among American Indian and Alaska Native people.
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Introduction:

Indigenous North Americans (American Indian and Alaska Native [AI/AN] people) in the United
States (US) have the shortest life expectancy among all racial or ethnic groups[1]. Disparate
outcomes in health and survival are due to the confluence of factors that influence birth, health, life,
and death, known as social determinants of health[2]. Addressing healthcare disparities among the
AI/AN population requires equitable representation in public health data.[3] In a retrospective cohort
study examining longitudinal cigarette smoking behaviors of Indigenous people residing in Olmsted
County, Minnesota, the magnitude of racial misclassification in EHR data became a significant
challenge in the verification of data accuracy.[4, 5] We describe methods used to assure equitable and
accurate representation of this frequently underrepresented and mischaracterized population by
harmonizing race data from multiple record sources.

Methods:

Individuals who had a vital record (birth or death certificate) or EHR data (provider history, and
EHR flowsheet data, self-report, or nursing documentation) indicating AI/AN race were identified in
a longitudinal cohort study (2006-2019) to assess cigarette smoking behaviors and pharmaceutical
cessation aid uptake informed by race, sex, age, and an indexed social determinant of health
measure. Inclusion criteria were AI/AN race, and availability of at least one year of smoking data.
Exclusion criteria included non-AI/AN race, and no smoking data available between 2006-2019.
Subjects were identified in the Rochester Epidemiology Project (REP), a medical-records linkage
system inclusive of multiple healthcare delivery systems and population data for people residing in
Olmsted County, Minnesota[6]. The REP has been established since 1966 and is inclusive of 99.9%
of Olmsted County residents[7]. Data cleaning of all available records to resolve discordant records
of AI/AN race included manual review of documentation narratives, exclusion of individuals using
foreign language translation services, and review of vital records for the patient and records of
parents and offspring when available. A non-AI/AN cohort was matched 1:1 on age (£5 years) and
sex to the AI/AN cohort.

Results:

A total of 1271 individuals with at least one record indicating AI/AN race were identified. No
smoking data was available for 124 individuals, and 24 individuals did not have EHR data between
2006 and 2019. A manual review of race and ethnicity data in the AI/AN study cohort revealed 25
individuals reporting immigration to the US from a country outside of North America, and 200
individuals required use of a foreign language interpreter for a language originating outside of the
North American continent, most frequently reported regions of origin included the Indian
Subcontinent and Southeast Asia. Final data cleaning resulted in a cohort of 898 AI/AN patients,
demonstrating racial misclassification of 225/1271 (17.7%) in the primary cohort,[5] as
demonstrated in (Figure 1). The smoking prevalence for race-misclassified individuals (n=225)
revealed an annual smoking prevalence between 8-23%, compared to annual smoking prevalence
between 39-47% in the AI/AN study cohort (n=898) demonstrated in (Figure 2).
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Discussion:

Harmonization of vital records and multiple EHR data sources proved essential during cohort
identification in this study. The magnitude of disagreement (17.7%) in this study was higher than
other studies inclusive of AI/AN populations, including a review of longitudinal mortality data
among AI/AN people in the state of Washington demonstrating race misclassification of 12%][8].
Without careful cohort validation, the smoking prevalence of this study would have been falsely
lower due to lower smoking prevalence among race-misclassified individuals. Until implementation
of standardized data entry has occurred, additional methods to review the accuracy of race
demographic data are necessary[9]. A methodology to address race misrepresentation and improve
the quality of race data includes data linkage, the combination of information belonging to the same
individual across different data sources[10]. Utilizing a hybrid approach when conducting AI/AN
cohort validation, which consists of a manual review of narrative documentation, vital records, and
EHR input across multiple health systems, represents a potential method for use in smaller
epidemiological studies. In addition to manual review to ensure high data quality, the conduct of
studies seeking to address disparities experienced by AI/AN people should be conducted in concert
with AI/AN people and Tribes. This study was designed and conducted with oversight by an AI/AN
community advisory board, whose members also expressed the critical importance of accurate race
data. The design and conduct of studies utilizing EHR data that include the AI/AN population must
include careful consideration of the accuracy of demographic data to ensure accurate representation.
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Inclusion and exclusion criteria applied to identify a cohort of American Indian or Alaska Native individualsin the Rochester

Epidemiology Project from 2006-2019.
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Annual smoking prevalence.

Figure 2: Annual Smoking Prevalence
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