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Abstract

Purpose: AIDs may disproportionately impact specific racial groups, but autoimmune (AID) 

prevalence information by minority racial group is sparse for many AIDs. The objective of this 

analysis was to supplement previously published AID prevalence rates by providing information 

on race rate ratios (minority race populations compared to Caucasian populations) in the United 

States. Preliminary to estimating race rate ratios, contemporary US-specific, health care 

utilization-based AID prevalence rates and female-to-male ratios were estimated and compared to 

previously published AID prevalence rates.

Methods: We used a large national electronic medical record database of 52 million individuals 

to estimate age-adjusted direct standardized rates for 22 AIDs for 2010 through 2016 by gender, 

race, and US census division. These were compared to previously published estimates.

Results: Female-to-male ratios were comparable with published studies. Almost all observed 

Multiracial AID rates were significantly higher than Caucasian rates, as well as 9 of 22 AID rates 

observed among Native Americans and 8 of 22 AID rates estimated among African-American 

patients. Regional variation was noted: highest African-American systemic lupus erythematosus 

rates were observed in the West North Central and South Atlantic divisions, highest African-

American multiple sclerosis rates in the South Atlantic and Pacific divisions, and highest Native 

American rheumatoid arthritis rates in the West North Central, Mountain, and Pacific divisions.

Conclusions: Substantial AID heterogeneity exists by race and by geographic area. An 

important research area is further exploring factors related to heterogeneity such as potential 

interactions between genetic susceptibility and environmental factors.
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1. Introduction

Autoimmune disease (AID) is a classification of pathological and molecular features 

encompassing medical conditions that are complex, chronic, and occasionally life-

threatening. Conditions having autoimmune origins have increased over the years, and more 

than 80 distinct AIDs currently exist [1]. A heterogeneous group of diseases, AIDs affect a 

range of organ systems, with some AIDs affecting a single organ and others affecting 

multiple systems. A majority of AIDs have a clear adaptive immune response to an 

autoantigen, but not all have a well-established autoimmune etiology [2, 3]. Factors 

associated with higher risk of AIDs are genetic features, lifestyle characteristics (e.g., 

nutrition and smoking) and environmental exposures that include bacteria, viruses, and toxic 

levels of drug and metal exposures [4]. Additionally, multifaceted interactions between 

environmentally induced cellular and molecular processes and genetic susceptibility may 

play a role [5].

Overall, AID incidence worldwide is increasing, particularly in industrial countries like the 

United States (US) [6]. Collectively, AIDs are estimated to impact from 5 to 8% of 

Americans or 15 to 20 million individuals, depending on the number of AIDs included in 

estimates [2, 4]. Because many AIDs are diagnosed in children and young adults, and are 

chronic lifetime conditions, AIDs pose a major economic and societal burden. 

Pharmaceutical therapy can be a substantive portion of direct medical care cost, and the 

National Institutes of Health has estimated annual direct health care costs for AIDs to be in 

the range of $100 billion [7].

AID burden can disproportionately fall to women as AIDs are more prevalent among 

females [8, 9]. AIDs may also disproportionately impact specific racial groups, but sparse 

information exists on minority group rates in the US. While the Centers for Disease Control 

and Prevention (CDC) has reported that for systemic lupus erythematosus (SLE), “minority 

and ethnic groups, including blacks/African Americans, Hispanics/Latinos, Asians, and 

American Indians/Alaska Natives, are affected more than whites” [10], minimal 

epidemiological data has been published concerning other complex autoimmune conditions.

Obtaining reliable estimates of AID prevalence is complicated by not only the difficulty in 

obtaining a definitive diagnosis for many AIDs, but also by the need for large study 

populations given the low prevalence of many AIDs. National surveys exist, for example 

those by the CDC [11], to collect information about more common AIDs like rheumatoid 

arthritis (RA), but most rely on respondents to accurately self-report morbidities.

In 2012 Hayter and Cook provided an updated assessment regarding the prevalence, 

manifestations, and pathogenesis of 81 AIDS based on a review of US and worldwide 

clinical and epidemiological studies published 2010 and earlier [2]. Included were estimates 

for females as a percentage of those with an AID. Heterogeneity in rates between racial 

Roberts and Erdei Page 2

Autoimmun Rev. Author manuscript; available in PMC 2021 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



groups was not discussed in Hayter and Cook’s review [2], and in general disparities for 

minority groups have been understudied in regard to AIDs. The objective of our analysis was 

to supplement the prevalence information provided by Hayter and Cook by providing 

information on prevalence rates by race within the US. Using a large electronic healthcare 

database of patients receiving care at facilities across the US for the years 2010 to 2016, we 

estimated AID rate ratios by minority race group compared to Caucasian race within the US, 

both overall and by geographic area (census division). Preliminary to our main objective, we 

generated contemporary US-specific, health care utilization-based prevalence rates for AIDs 

and female-to-male ratios and compared those rates and ratios to the Hayter and Cook 

estimates.

2. Methods

We utilized Cerner Health Facts® (HF) electronic medical record (EMR) data (Cerner 

HealthFacts®, Cerner Corp., Kansas City, MO), which contains de-identified EMR data for 

approximately 16 million unique patients annually from over 600 hospitals and clinics in the 

US that use the Cerner medical record system and for which a data use agreement exists. 

Encounters may include pharmacy, clinical and microbiology laboratory, admission, and 

billing information from similarly accredited but affiliated patient care locations. HF has 

Health Insurance Portability and Accountability Act (HIPAA) compliant operating policies 

establishing de-identification of all data.

Observed AID rates were estimated over a 7-year time period from January 2010 through 

December 2016. Unique individuals were characterized by sex (female, male), age category 

(0–17, 18–44, 45–54, 55–64, 65–74, 75 and older; using an individual’s oldest age during 

the study period), and race (African American, Asian, Caucasian, Native American, Pacific 

Islander, Other [e.g., Mid-Eastern Indian], and Multiracial [more than one race reported]). 

Census region/division in which care was provided was also tracked (see Figure 1). To 

provide perspective, the distribution of races within the HF study population with known 

race information was compared to the US 2010 census population.

Of Hayter and Cook’s 81 AIDs [2], 22 were included in this study with disease specific 

diagnosis code(s) that could be identified across the 7-year period (see Table A.1). To avoid 

individuals with a suspected, or “working diagnosis”, individuals with AIDs were identified 

based on two AID diagnosis events [12]. No other diagnostic information was required for 

inclusion in the analyses.

Observed rates overall, by sex, by race, and by race within each US census division were 

estimated per 100,000 individuals. Crude and standardized age-adjusted rates using the 

direct method (2000 US census), standardized age-adjusted rate ratios for females-to-males 

and minority racial groups vs Caucasians, and 95% confidence intervals (95% CI) were 

calculated using SAS procedure STDRATE [13].

This study was considered exempt by the University’s Institutional Review Board. Data 

analyses were conducted using SAS (Cary, NC version 9.4) statistical software.
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3. Results

Over the 7-year period, among 52,246,831 unique individuals, 98.5% (n=51,463,648) had 

age information, 93.0% (n=48,609,646) had sex and age information, and 75.6% 

(n=39,516,604) had race and age information. Individuals identified as Asian or Pacific 

Islander were combined into one category (Asian/Pacific Islander) due to small numbers for 

many census divisions. The overall race distribution of the HF study population compared 

favorably with the US 2010 census population (Table 1).

Figure 2 summarizes observed HF AID rates and comparison rates from Hayter and Cook 

[2]. Among observed rates, 14 of 22 were <20 per 100,000: acquired hemophilia A, alopecia 

areata, autoimmune hemolytic anemia, autoimmune hypoparathyroidism, autoimmune 

neutropenia, chronic inflammatory demyelinating polyneuropathy (CIDP), dermatitis 

herpetiformis, Guillain-Barre syndrome, immune thrombocytopenic purpura, myasthenia 

gravis, polymyositis/dermatomyositis, primary biliary cirrhosis, scleroderma, and Sjögren’s 

syndrome. For these 14 AIDs, 11 (78.6%) also had comparison rates <20 per 100,000, while 

the scleroderma comparison rate was slightly higher, and alopecia areata and immune 

thrombocytopenic purpura comparison rates were substantially higher. The observed rate for 

Addison’s disease (95% CI: 21.3, 22.0) was close to the comparison rate range of 5 to 19. 

The celiac disease observed rate (95% CI: 20.3, 21.1) was substantially lower than the 

comparison rate range of 600 to 800 per 100,000.

Six AIDs had observed rates of ≥50 per 100,000 (grouped at the bottom of Figure 2). Of 

these, two observed rates overlapped with comparison rates: multiple sclerosis (MS) and 

ulcerative colitis. Two observed rates were higher than comparison rates: SLE and Crohn’s 

disease, while 2 observed rates were much lower: diabetes mellitus type 1 (DM1) and RA.

Figure 3 summarizes observed and comparison female-to-male rate ratios. Observed and 

comparison ratios overlapped for 5 AIDs: autoimmune neutropenia, Guillain–Barré 

syndrome, polymyositis/dermatomyositis, DM1, and SLE. The observed RA ratio (95% CI: 

2.62, 2.70) did not overlap, but was close to the comparison ratio (3.0). Nine observed ratios 

were lower than comparison ratios (stated as observed 95% CI vs comparison ratio): 

acquired hemophilia A (0.40, 0.81 vs 1.0), Addison’s disease (1.16, 1.25 vs 1.70), 

autoimmune hemolytic anemia (0.81, 0.94 vs 1.78), immune thrombocytopenic purpura 

(1.14, 1.25 vs 2.33); myasthenia gravis (0.95, 1.05 vs 2.70); primary biliary cirrhosis (4.19, 

5.03 vs 8.09); scleroderma (4.53, 5.29 vs 11.50); Sjögren’s syndrome (9.03, 10.44 vs 15.67); 

and ulcerative colitis (0.82, 0.86 vs 1.86). Seven observed ratios were higher than 

comparison ratios: alopecia areata (1.28, 1.48 vs 1.0), autoimmune hypoparathyroidism 

(1.92, 2.28 vs 1.22), CIDP (0.59, 0.70 vs 0.43), celiac disease (2.06, 2.24 vs 1.33), dermatitis 

herpetiformis (0.82, 1.04 vs 0.56), Crohn’s disease (0.95, 0.98 vs 0.69), and MS (2.27, 2.38 

vs 1.78).

Figure 4 summarizes observed ratios for African American, Asian/Pacific Islander, Native 

American, and Multiracial rates compared to Caucasian rates. Large confidence intervals 

indicate few individuals for some AIDs and race combinations (e.g., acquired hemophilia A, 

dermatitis herpetiformis). For celiac disease, observed rates for all races were lower than the 
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Caucasian rate. Multiracial rates were higher for almost all AIDs. Observed Asian/Pacific 

Islander rates were similar to, or lower, than Caucasian rates with the exception of alopecia 

areata (ratio 95% CI: 1.41, 2.02). Among African Americans, rates were doubled for 

polymyositis/dermatomyositis (ratio 95% CI: 1.73, 2.03) and SLE (ratio 95% CI: 2.13, 

2.23). Among Native Americans, rates were doubled for autoimmune hypoparathyroidism 

(ratio 95% CI:1.45, 2.60), autoimmune neutropenia (ratio 95% CI:1.19, 2.94), and 

scleroderma (ratio 95% CI: 1.68, 2.53) and more than doubled for alopecia areata (95% CI: 

4.92, 6.77), primary biliary cirrhosis (95% CI: 2.66, 3.90), and RA (95% CI: 2.34, 2.55).

Figure 5 summarizes observed race ratios by US census division for the 6 AIDs with 

observed rates of ≥50 per 100,000 (see Table A.2 for specific estimated ratios). Overall, 

Multiracial rates tended to be higher in all divisions with the exception of the Mountain 

division. Three AID Multiracial ratios were consistently higher across divisions: DM1 (7 of 

9), RA (6 of 9), and SLE (8 of 9). In contrast, Asian/Pacific Islander ratios were lower across 

all divisions, with the exception of divisions where ratios were similar: RA (Mountain 

division), SLE (8 divisions), and ulcerative colitis (3 divisions). For the other 2 minority race 

groups, African Americans and Native Americans, geographic race ratios for some AIDs 

exhibited variability across divisions.

African American Crohn’s disease rates were equivalent or significantly lower in all 

divisions, as were ulcerative colitis rates. However, African American DM1 rates were 

slightly higher in 3 census divisions (West North Central division, South Atlantic, and 

Pacific) and lower in 3 divisions (Middle Atlantic, West South Central, and Mountain West). 

The African American MS rate was higher in 2 divisions (South Atlantic and Pacific), and 2 

divisions had a significantly higher RA rate (West North Central and South Atlantic). The 

African American SLE rate was significantly higher in all census divisions, and markedly 

higher in the West North Central (95% CI: 2.96, 3.60) and South Atlantic (95% CI: 2.86, 

3.13) divisions.

Observed Native American Crohn’s disease rates were equivalent or significantly lower 

across divisions, and Native American ulcerative colitis rates were significantly higher in the 

Pacific division (95% CI 1.72, 2.32), but not in others. Native American DM1 rates were 

slightly higher in the West South Central division, but equivalent or lower in other divisions. 

No significant differences in Native American RA rates were observed for 4 divisions 

(Middle Atlantic, East North Central, South Atlantic, and West South Central), but 4 

divisions had significantly higher rates (New England (95% CI 1.31, 3.02), West North 

Central (95% CI: 1.56, 2.91), Mountain (95% CI: 1.54, 1.86), and Pacific (95% CI: 3.78, 

4.30). Native American SLE rates were slightly higher in 2 divisions (West South Central 

and Mountain) and not significantly different for other divisions.

4. Discussion

This study summarized minority race rate ratios for 22 AIDs using EMR data based on 

populations seeking care in facilities across the United States over a 7-year period. For many 

of the 22 AIDs, information on minority race prevalence, particularly among Native 

American populations has not been published previously. To provide context for the race rate 
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ratios, observed standardized age-adjusted AID rates and female-to-male ratios were also 

calculated and compared to estimates summarized in 2012 by Hayter and Cook [2]. The 

majority of observed overall standardized AID rates were similar (n=15), while 5 were lower 

(alopecia areata, celiac disease, DM1, immune thrombocytopenic purpura, and RA) and 2 

were higher (Crohn’s disease, SLE).

There are several plausible factors for differences in observed standardized AID rates. The 

comparison alopecia areata prevalence estimate of 150 per 100,000 was substantially higher 

than the observed estimate (95% CI: 6.4, 6.9). Hayter and Cook’s comparison estimate 

predominantly drew on one alopecia areata epidemiological study (a US population based in 

Minnesota) that estimated lifetime risk at 1.7% and prevalence between 100 and 200 [14]. 

Our study’s far lower estimate could be due to individuals with alopecia areata not seeking 

medical care, or to use of a diagnosis code(s) other than those utilized in this study.

For the other 6 AIDs, additional published prevalence rates lend some support for observed 

rate estimates. Hayter and Cook estimated celiac disease and Crohn’s disease prevalence 

rates at 750 and 25 per 100,000, based on US and worldwide population estimates 

respectively [2, 15–18]. The celiac disease estimate was previously estimated to be within a 

range of 500 to 1000 per 100,000 worldwide [16]. The current estimate for the US is 

approximately 1000 per 100,000, although among African Americans celiac disease is rare 

[19]. Our estimate for celiac disease (95% CI: 20.3, 21.2) was considerably lower, but as an 

observed rate, plausible, given that celiac disease is known to be underdiagnosed, 

particularly when individuals may self-treat by adopting a gluten-free diet without seeking a 

diagnosis, and when individuals may not receive an appropriate diagnosis who have atypical 

or silent symptoms of the disease [15]. Our estimate for Crohn’s disease (95% CI: 79.7, 

81.3) was higher than the comparison estimate, but is in keeping with several North 

American studies that indicate a prevalence range of 44 to 201 per 100,000 for Crohn’s 

disease [20].

Our DM1 estimate (95% CI: 184.7, 187.1) was considerably lower than Hayter and Cook’s 

world-wide estimate of 480. There have been few prevalence studies for DM1 conducted in 

the US, but lower US DM1 prevalence estimates do exist. Jacobson and colleagues in 1997 

stated a fairly low US prevalence of 192 [21], and a low estimate for DM1 (95% CI: 178, 

187) among children and adolescents was also found in the SEARCH for Diabetes in Youth 

Study [22]. Incidence of DM1 has been found to be increasing [23]; for example, a study 

using CDC sponsored survey data for 1999–2010 estimated a higher range (95% CI: 270 to 

430) [24]. Thus, there is some support for our lower US DM1 estimate, but it may also be an 

underestimate of overall DM1 prevalence in the US.

The comparison RA estimate, >800 per 100,000 [2], was for adults (ages >18) and is based 

on a 1997 US estimate of 860 among ages >16 [21]. Alternatively, our estimate includes 

juvenile RA and is for the total population, differences that would produce a lower 

prevalence estimate. In comparison, our SLE prevalence estimate (95% CI: 73.6, 75.1) was 

higher than the worldwide comparison range of 25–50 per 100,000, yet it is commensurate 

with the wide range of US prevalence rates extending from 20 to 150 per 100,000 [25–27]. 

Our immune thrombocytopenic purpura estimate (95% CI: 17.3, 18.1) was lower than the 
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comparison range of 50 to 100 per 100,000, but on par with a 2012 Oklahoma population 

study that reported prevalence rates over 2, 5, and 10 years of 18.0, 26.7, and 33.2 per 

100,000 [28].

Among the observed female-to-male rate ratios, 6 ratios were comparable to Hayter and 

Cook’s review, while 16 were not (7 higher, 9 lower). Though again, there are recently 

published estimates similar to the observed estimates. For example, more recent 

epidemiological reviews [29–32] support the ratios closer to 1.0 observed for 6 study AIDs – 

Addison’s disease, autoimmune hemolytic anemia, dermatitis herpetiformis, immune 

thrombocytopenic purpura, myasthenia gravis, and ulcerative colitis. More recent review 

ranges support higher observed ratios for 3 AIDs – alopecia areata [33], celiac disease [31, 

32], and MS [29–31]; and lower observed ratios for 3 AIDs – primary biliary cirrhosis [29, 

31], scleroderma [29, 31], and Sjögren’s syndrome [29–31]. It should be noted though that 

higher ratios may also be observed when using health care utilization data if women 

compared to men have more severe symptoms, potentially leading to a higher rate of seeking 

management, as has been found in some celiac disease studies [19].

A unique contribution of this analysis is information on heterogeneity in rates by race and by 

US region. Comparative rates for SLE for some minorities vs Caucasians have been 

previously published and these support our higher observed rate for Native Americans [34], 

the rate twice as high for African Americans [34], and the equivalent rate for Asian/Pacific 

Islanders [35]. As well, our higher observed African American scleroderma rate is supported 

by prior evidence that indicates an earlier age of onset and potentially more severe disease 

manifestations [36]. The slightly higher Native American SLE observed rate appears to be 

driven by higher rates in the West South Central and Mountain divisions areas in which the 

states of Oklahoma, Arizona, and New Mexico are home to large Tribal populations [37]. 

Specific SLE comparative rates have not been well reported for Native American 

populations, but SLE diagnosis has been found to occur at an earlier age, and diagnosed 

individuals to have greater disease severity, factors suggesting a higher prevalence among 

Native Americans [38].

Our study observed lower rates for Native American populations compared to Caucasians 

for celiac disease, Crohn’s disease, DM1, and MS. Prevalence rates for celiac disease in 

general have been found to be higher for European countries than South American countries 

[39]. Similarly, Nod2 mutations, mutations of the caspase-activation and recruitment domain 

gene 15 that are associated with higher risk of Crohn’s disease, are more common among 

Caucasians than among Native Americans [40]. Lower DM1 rates for Native American 

populations have been previously noted and one hypothesis for the lower rate is a lack of 

specific human leukocyte antigen (HLA) determinants [34]. Few studies have reported 

information on MS among Native Americans, but a recent study of US military veterans also 

found a lower MS rate for Native Americans [41].

Observed RA rates were higher among Multiracial (6 out of 9 divisions) and Native 

American populations (4 divisions). RA, along with SLE, DM1, MS, and primary biliary 

cirrhosis have a strong heritability association, one potential factor for higher Multiracial 

rates [34]. Higher rates for individuals with more than one race may also be due to 
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environmental exposures and socioeconomic conditions interacting with population 

admixture, but more research is needed to identify exact contributions of these factors [42–

45]. Higher RA prevalence rates were previously documented among Pima (Arizona, US); 

Blackfeet (Montana, US); Chippewa (Minnesota, US); Tlingit, Tsimshian, and Haida 

(Southeast Alaska, US) Tribal members [46]. Genetic susceptibility is hypothesized to be a 

main factor for higher RA rates among indigenous populations [47]; however, evidence also 

suggests environmental factors may play a substantive role [48, 49]. There is a growing 

recognition that higher rates of chronic diseases, to include AIDs, may be due to biological 

mechanisms that link social and environment exposure [42]. For example, individuals living 

in poverty may be disproportionately exposed to environmental toxicants [45], a potential 

factor for higher Native American rates in the Southwestern US [50].

In addition to RA, observed rates in our study for Native American populations were at least 

approximately double those for Caucasians for alopecia areata, primary biliary cirrhosis, 

scleroderma, and Sjögren’s syndrome. Few studies have investigated these conditions among 

Native American populations. A recent study of examining racial disparities for alopecia 

areas using the Nurses’ Health Study also reported higher percentages of individuals with 

the condition among African Americans and Other races (American Indian, Asian, Native 

Hawaiian, or Pacific Islander) [51]. Some evidence has been found for a higher rate of 

primary biliary cirrhosis among British Columbia’s First Nation’s population [52], and one 

study identified a substantive overlap between RA and Sjögren’s syndrome for an Oklahoma 

Native American population [53, 54]. Interestingly, North American studies reviewing 

clusters of primary biliary cirrhosis have noted a relationship between environmental 

exposures such as toxic waste sites and air pollution [55].

AID rates estimated for the 7-year period in this study are based on a population seen in 

health care facilities and not the general population. Observed rates may over-estimate 

disease prevalence since the denominator population may be smaller than the actual 

population who could have been seen for care in the facilities. Another aspect of this is that a 

large portion of US Native Americans who are registered members of any of the 573 

federally recognized Tribes frequently rely exclusively on the federal Indian Health Service 

health care system, a system not included in our data, potentially leading to an underestimate 

of Native American prevalence rates. However, we confirmed that the percentage of Native 

Americans in this database was similar to the national Native American percentage 

providing support for credible comparative rates. The distributions of individuals with Asian 

and/or Pacific Islander race and of individuals with more than one race were lower in the 

database in comparison to the national population, and findings from this database for these 

populations may be limited in their generalizability to the overall US population.

An additional limitation of this study is that our identification of individuals with AID was 

based on the occurrence of two diagnoses. This is a simplistic algorithm for identification, 

and many guidelines recommend inclusion of biomarkers and/or drug treatments for greater 

sensitivity and positive predictive value. However, these additional screening tools are not 

always used in practice [56]. Lack of more complex algorithms may have resulted in 

prevalence overestimates for some AIDS, but since the identification criteria were applied 
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uniformly for all included individuals, we believe there is minimal impact on the observed 

sex and race rate ratios estimated in this analysis.

Very large databases are necessary to study diseases with very low prevalence rates. The 

database utilized in this analysis included approximately 16 million individuals seen 

annually in healthcare facilities and provides power in estimating diseases with low 

prevalence, such as AIDs. Over the 7-year period approximately 50 million individuals 

contributed information for the overall AID rates and AID rates by sex and approximately 

40 million individuals contributed information for AID rates based on race. This study has 

added to other studies that have reviewed differential occurrences of AIDs not only between 

women and men, but between individuals of different races. The health disparities involving 

AIDs are infrequently discussed and no reliable disease registries exist for epidemiological 

investigations in the US. Using large EMR databases may be a practical and necessary 

analytical approach to further understand differences in prevalence rates and disparities in 

AIDs. This could also be the best way to examine the effectiveness of therapeutic 

approaches and drug treatments by various groups of patients in the near future.
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AID autoimmune disease

CDC Centers for Disease Control and Prevention

CI confidence interval

CIPD chronic inflammatory demyelinating polyneuropathy

DM1 diabetes mellitus type 1

EMR electronic medical record

HF Health Facts

MS multiple sclerosis

RA rheumatoid arthritis

SLE systemic lupus erythematosus

US United States
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Highlights

• Considerable heterogeneity exists across racial groups for 22 AID rates.

• Among 6 high prevalence AIDs, variation across geographic region was 

evident.

• African American SLE rates were markedly higher in 2 out of 9 regions.

• RA rates for Native Americans were significantly higher in 4 out of 9 regions.

• Potential variation factors include genetic susceptibility and/or environmental 

exposures.
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Figure 1. 
US Census Regions and Divisions

Depicted on the map of the United States (US) are the four US census regions (Northeast, 

South, Midwest, West) and nine US census divisions.
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Figure 2. 
Standardized AID Rates, United States, 2010–2016

AID, autoimmune disorders; CIDP, chronic inflammatory demyelinating polyneuropathy

* AID with observed rate of 50 per 100,000 or higher

Depicted are observed rates and 95% confidence intervals estimated from the Health Facts 

database population for the years 2010–2016, and the ranges for the published comparison 

rates.[2] All rates are per 100,000. Observed rates are age-adjusted to the 2000 US Census 

population.
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Figure 3. 
Standardized AID Rate Ratios, Female vs Male, United States, 2010–2016

AID, autoimmune disorder; CIDP, chronic inflammatory demyelinating polyneuropathy

* AID with observed rate of 50 per 100,000 or higher

Depicted are for the comparison and observed ratios. Comparison ratios are point estimates 

based on female percentage reported by Hayter and Cook.[2] Observed ratios are 

standardized age-adjusted observed rates for female vs male estimated from the Health Facts 

database population for the years 2010–2016, and the associated 95% confidence intervals 

for the ratios.
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Figure 4. 
Standardized AID Rate Ratios, Minority Race vs Caucasian, United States, 2010–2016

AID, autoimmune disorder; CIDP, chronic inflammatory demyelinating polyneuropathy

* AID with observed rate of 50 per 100,000 or higher

Depicted are the standardized age-adjusted observed rate ratios, estimated from the Health 

Facts database population for the years 2010–2016, for each race vs Caucasian, and the 

associated 95% confidence intervals for the ratios.
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Figure 5. 
Standardized AID Rate Ratios for AIDs with Overall Observed Rates of 50 per 100,000 or 

Higher, Minority Race vs Caucasian, by Census Division, United States, 2010–2016

E, east; N, north; S, south; W, west

Depicted are the standardized age-adjusted observed rate ratios, estimated from the Health 

Facts database population for the years 2010–2016, for each race vs Caucasian within each 

US Census Division, and the associated 95% confidence intervals for the ratios. US Census 

Regions/Divisions and states included are: Northeast/New England (CT, ME, MA, NH, RI, 

VT); Northeast/Middle Atlantic (NJ, NY, PA); Midwest/West North Central (IA, KS, MN, 

MO, ND, SD); Midwest/East North Central (IL, IN, MI, OH, WI); South/East South Central 

(AL, KY, MS, TN); South/South Atlantic (DE, DC, FL, GA, MD, NC, SC, VA, WV); South/

West South Central (AR, LA, OK, TX); West/Mountain (AZ, CO, ID, MT, NV, NM, UT, 

WY); West/Pacific (AK, CA, HI, OR, WA). There were no observations identified for MS 
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for Native Americans in the East South Central Census Division, and only 3 or less for 

diabetes mellitus type 1, rheumatoid arthritis, and systemic lupus erythematosus.
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Table 1.

Race Distribution for Health Facts Database, United States, 2010–2016; US Census Population, 2010

Race Health Facts Database 2010–2016 (% of population with known race) US Census, 2010 (% of population)

Caucasian 71.2 72.4

African American 16.0 12.6

Asian or Pacific Islander 2.9 5.0

Native American 1.0 1.0

Multiracial 0.7 2.9

Other 8.2 6.2
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