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ABSTRACT (word count: 244/250) 

Background: Collection of accurate Hispanic ethnicity data is critical to evaluate disparities in 

health and health care. However, this information is often inconsistently recorded in electronic 

health record (EHR) data.  

Objective: To enhance capture of Hispanic ethnicity in the Veterans Affairs (VA) EHR and 

compare relative disparities in health and health care. 

Methods: We first developed an algorithm based on surname and country of birth. We then 

determined sensitivity and specificity using self-reported ethnicity from the 2012 Veterans 

Aging Cohort Study (VACS) survey as the reference standard and compared this to the RTI 

race variable from the Medicare administrative data. Finally, we compared demographic 

characteristics and age-and sex-adjusted prevalence of conditions in Hispanic patients among 

different identification methods in the VA EHR 2018-2019.  

Results: Our algorithm yielded higher sensitivity than either EHR-recorded ethnicity and the 

RTI race variable. In 2018-2019, Hispanic patients identified by the algorithm were more likely 

to be older, had a race other than White, and foreign-born. The prevalence of conditions was 

similar between EHR and algorithm ethnicity. Hispanic patients had higher prevalence of 

diabetes, gastric cancer, chronic liver disease, hepatocellular carcinoma, and HIV than non-

Hispanic White patients. Our approach evidenced significant differences in burden of disease 

among Hispanic subgroups by nativity status and country of birth. 

Conclusions: We developed and validated an algorithm to supplement Hispanic ethnicity 

information using clinical data in the largest integrated U.S. healthcare system. Our approach 

enabled clearer understanding of demographic characteristics and burden of disease in the 

Hispanic Veteran population.  
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INTRODUCTION 

A social and political construct, Hispanic ethnicity was first introduced as a term in the 

1970 United States (U.S.) Census1 and it continues to be used in national and state reporting 

systems.2 The U.S. Office of Management and Budget (OMB) defines "Hispanic" as a person of 

Cuban, Mexican, Puerto Rican, South or Central American, or other Spanish culture or origin, 

regardless of race. 

The Hispanic population represents the largest minority group in the U.S.3 and bears a 

disproportionate burden of chronic conditions compared with non-Hispanic populations.4,5 

Collection of accurate ethnicity data is critical to evaluate disparities in healthcare utilization, 

burden of disease, and outcomes.6,7 However, this information is often inconsistently 

documented in electronical health records (EHRs),8,9 and Hispanic patients may fear to disclose 

their ethnicity due to discrimination.10 Therefore, restricting analyses to available data may lead 

to biased conclusions.11-13  

Several efforts have been made to improve the completeness and accuracy of Hispanic 

ethnicity in health databases. The North American Association of Central Cancer Registries 

(NAACCR) developed the Hispanic Identification Algorithm (NHIA) to enhance the 

identification of Hispanic patients and estimate cancer incidence and mortality rates.14,15 The 

Research Triangle Institute (RTI) developed an algorithm for the Centers for Medicare and 

Medicaid Services to improve the accuracy of race and ethnicity data16,17 and is currently used in 

reports on health disparities.18 Recent efforts have explored diverse approaches such as Bayesian 

techniques, machine learning, and genetic ancestry data to address unreliable information.19-22  
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Despite consistent growth of the Hispanic Veteran population,23 similar work to improve 

the completeness and accuracy of ethnicity data in the Veterans Affairs (VA) has not occurred. 

Therefore, we sought to develop an algorithm to supplement Hispanic ethnicity information and 

evaluate differences in demographic characteristics and prevalence of disease. 
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METHODS 

Data Source 

We used data from the VA, which comprises over 1,200 points of care nationwide, 

including hospital, medical centers, and community outpatient clinics. All care is recorded in the 

VA Corporate Data Warehouse, a national repository containing clinical and administrative data. 

This study was approved by the Institutional Review Boards of the VA Connecticut Healthcare 

System and Yale University.  

 

Study Datasets 

We first included all VA patients who completed the 2012 Veterans Aging Cohort Study 

(VACS) survey (Table 1).24 Next, we linked three data sources to obtain ethnicity data: (1) 2012 

VACS survey containing self-reported ethnicity which constituted the reference standard; (2) VA 

EHR containing recorded ethnicity; and (3) Medicare Beneficiary Summary File containing the 

RTI race variable.16 We then obtained data for all patients who had at least one inpatient or 

outpatient visit in the VA for each fiscal year (FY) from October 1, 2017, to September 30, 2019 

(FY 2018-2019). Relevant variables were extracted and defined as detailed on eTable 1 and 2 in 

the Supplement. 

 

Data Analysis 

Using birthplace and surname, we developed an algorithm to enhance identification of 

Hispanic ethnicity. Specific steps were as follows: (1) Identify birthplace: If birthplace was from 

a country associated with a high probability of Hispanic ethnicity, then patient was considered 

Hispanic; and (2) Link surnames with 2010 Census Surname List: If surname was considered 
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“heavily Hispanic” (>75%),14 then patient was considered Hispanic. We did not include patients 

born in the Philippines, as the country has a high prevalence of Spanish surnames but low 

probability of Hispanic ethnicity. 

We then used self-reported Hispanic ethnicity from the 2012 VACS survey as the 

reference standard to determine sensitivity and specificity. Sensitivity indicated how a method 

correctly identified Hispanic individuals and was calculated as [True positive/ 

(True positive + False negative) x 100]. Specificity indicated how a method correctly identified 

non-Hispanic individuals and was calculated as [True negative/ (True negative + False positive) 

x 100]. Next, we combined EHR and algorithm ethnicity, identifying patients as Hispanic if 

either source indicated this, hereafter referred to as combined. Lastly, we compared EHR-

recorded, algorithm-derived, combined ethnicity, and the RTI race variable with self-report for 

all survey respondents.  

Using FY 2018-2019, we compared demographic characteristics of Hispanic patients 

according to EHR, algorithm, and combined ethnicity. Next, we applied direct standardization to 

calculate age- and sex-adjusted prevalence of selected conditions and compared them among 

identification methods.25,26 The reference population was the entire FY 2018-2019 sample, using 

10-year age groups, combining those 80 years and older. Age was set according to the age on 

September 30, 2018, the mid-point of the dataset. Finally, we compared prevalence among 

Hispanic patients by nativity status and subgroups.  

All analyses were conducted using SAS statistical software version 9.4 (SAS 

Institute). P values were 2-sided, and statistical significance was P < 0.05. 
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RESULTS 

Algorithm Evaluation 

A total of 3,810 patients responded the 2012 VACS survey and had available ethnicity 

information. Using self-reported Hispanic ethnicity from the survey as the validation standard, 

the sensitivity of EHR ethnicity was 59% among those self-identified as Hispanic, and the 

specificity was 98% among those self-identified as non-Hispanic (Table 2). Notably, the 

algorithm yielded a sensitivity of 80% compared to 75% for the RTI race variable. Combining 

Hispanic patients identified by either EHR or algorithm achieved the highest sensitivity (84%).  

Algorithm Implementation 

A total of 7,156,670 patients received care in the VA FY 2018-2019 (Table 1). Of these, 

the algorithm identified 74,029 additional Hispanic individuals, a 16% increase. The algorithm 

reclassified as Hispanic 1.6% of non-Hispanic patients, 6.9% of patients with unknown ethnicity, 

and 63.2% of patients with conflicting ethnicity information (eTable 3 in the Supplement).  

Compared to EHR, Hispanic patients identified by the algorithm were more likely to be 

older (59 years [IQR, 41-71] vs. 57 years [IQR, 39-71]), foreign-born (36.2% vs. 33.2%), and 

had a race other than White (31.8% vs. 27.4%) (Table 3). 

The prevalence of chronic conditions in Hispanic patients was similar between EHR and 

algorithm (Table 4). Compared to non-Hispanic Whites, Hispanic patients identified by the 

algorithm had a higher prevalence of diabetes (30.2% vs. 22.2%), chronic live disease (7.2% vs. 

5.0%), hepatocellular carcinoma (29.3 vs. 14.6 per 10,000), gastric cancer (8.4 vs. 4.8 per 
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10,000), and HIV (50.1 vs. 25.5 per 10,000). Foreign-born Hispanic patients have a higher 

prevalence of hypertension, gastric cancer, and HIV than U.S.-born Hispanic and non-Hispanic 

White patients (Figure 1). Among Hispanic subgroups, the prevalence of diabetes, hypertension, 

cerebrovascular disease, and chronic liver disease was highest among Puerto Ricans compared to 

other Hispanic subgroups and non-Hispanic White patients (eTable 4 in the Supplement). 
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DISCUSSION 

We developed and validated a simple algorithm based on country of birth and surname to 

supplement EHR ethnicity in the largest integrated U.S. healthcare system. The application of 

our method in the VA suggests that sole reliance on EHR data is problematic. First, the 

sensitivity of EHR ethnicity is only 59% compared to 80% for the algorithm. Second, EHR data 

underestimated the number of Hispanic patients. Third, Hispanic patients identified by the 

algorithm differed in age, race, and nativity status. Fourth, although the prevalence of sentinel 

health conditions was similar between EHR and algorithm ethnicity, our approach revealed 

substantial differences among Hispanics by nativity status and subgroups. 

Hispanic ethnicity, as well as other racialized groups, is a social construct derived in the 

last century for political reasons, which groups people based on skin color and, to some extent, 

shared heritage but with limited biological significance.27 Social privileges are allotted to some 

at the expense of others, provides foundation for discrimination and racism, and shapes lived 

experiences and access to resources that determine disparities in morbidity and mortality.28,29A 

recent example occurred for Hispanic individuals during the COVID-19 pandemic.30  

The U.S. military is not immune to this social phenomenon, and minority Veterans, 

including Hispanics, have higher rates of psychiatric disorders due to stress associated with 

racism, racial bias on officer promotion rates, and decreased access to the VA healthcare 

system.31-33 Therefore, the ability to measure race and ethnicity is essential for exposing 

disparities and inequities in health and healthcare stemming from social stratification.  

The present study builds on efforts made to improve identification of Hispanic ethnicity 

in health databases (eTable 5 in the Supplement),14,16 which rely on complex methods, bringing 

challenges in code maintenance, programming language transitions, and communication.19-21,34 
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Our easily reproducible algorithm based solely on surname and country of birth, demonstrated 

higher sensitivity and specificity than EHR ethnicity. Furthermore, the performance of our 

approach was superior to the RTI race variable from the Medicare administrative data.  

We revealed that EHR ethnicity underestimates the number of Hispanic patients as 

evidenced on previous studies.17,35 Inaccurate and missing ethnicity data is frequently non-

random and may be attributed to perceived discrimination for minority patients in health care,33 

including the VA.36 For instance, Hispanic patients are significantly less comfortable disclosing 

their ethnicity, very concerned it could be used to discriminate against themselves, and less likely 

to go to a health facility that collects ethnicity information.10,37 We also demonstrated that 

Hispanic patients identified by our algorithm were more frequently older, foreign-born, and had a 

race other than White. These findings are consistent with a prior study demonstrating significant 

differences in demographic characteristics between patients with missing race and ethnicity from 

those with structured EHR data.38 Given that fears of discrimination may play a critical role, 

researchers and policy makers need to be aware of the extent of unreliable ethnicity information 

to evaluate for potential biased findings resulting in health policy inaction or inefficient 

allocation of resources. 

Although the prevalence of conditions in Hispanic patients was similar between EHR and 

algorithm, our study showed remarkable differences compared to non-Hispanic White patients. 

Consistent with prior reports,39 Hispanic individuals were more likely to have diabetes, chronic 

liver disease, hepatocellular carcinoma, gastric cancer, and HIV. Most studies evaluating health 

and health care disparities have not included Hispanic Veterans.40,41 This is particularly 

concerning given the higher prevalence of conditions such as chronic liver 
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disease among Hispanic patients, and those with hepatocellular carcinoma experience reduced 

or delayed healthcare utilization.42 Furthermore, our method provided detailed and 

comprehensive information of this heterogeneous population, revealing substantial differences 

in disease burden among Hispanic patients by nativity and subgroups. 

Our study has several strengths. First, we used data from the largest integrated U.S. 

healthcare system which could inform strategies for enhancing Hispanic identification in other 

healthcare systems. Second, our algorithm is the first to provide detailed data of Hispanic 

Veterans according to nativity status and country of birth. This could be meaningful for future 

studies to evaluate if aggregation of Hispanics as a single group masks heterogeneity in health 

outcomes. Lastly, since data on race and ethnicity is incomplete and inaccurate in the EHR, we 

believe the output of our algorithm could be readily incorporated as a variable in the VA data. 

For example, Medicare administrative data already incorporates the RTI race variable to 

facilitate both a better understanding of, and more effective interventions on, ethnic differences 

and disparities in health care access and care quality. 

Our study has limitations. First, Veterans receiving care in the VA are predominantly 

men, older, and have higher prevalence of comorbidities compared to the general U.S. 

population. Second, Hispanic identity is multidimensional and multifaceted, and evolves over 

time. However, we followed the definition of ethnicity from the OMB standards.2 Third, our 

algorithm did not use maiden name, as this was not available, leading to potential 

misclassification of women. Moreover, the surname list is from the 2010 Census, however, this 

was the only list available. Fourth, there is a risk for over-ascertainment of Hispanic ethnicity 

when combining EHR and algorithm ethnicity, as well as misclassification when considering 

Hispanic surnames if over 75% identify as Hispanic. Nevertheless, we followed 
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methods applied in previous algorithms and were able to improve the sensitivity without loss of 

specificity.14,16 Finally, the prevalence of conditions does not consider missed cases such as 

those who did not show up for care or whose diagnosis was not recorded.  

In conclusion, we developed and validated an algorithm to supplement ethnicity 

information in the largest integrated U.S. healthcare system. Our method enabled clearer 

understanding of demographic characteristics and burden of disease among Hispanic Veterans. 

Complete and accurate ethnicity data is crucial to understand health disparities in this 

population given the downstream effects on the identification of risk factors, outcomes, and 

prognosis. 
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Figure 1. 

Abbreviations: CLD, chronic liver disease; CEVD, cerebrovascular disease; HCC, hepatocellular carcinoma; HIV, human 

immunodeficiency virus; HTN, hypertension; NH, non-Hispanic; U.S., United States. 

*The prevalence of conditions does not consider missed cases such as those who did not show up for care or whose diagnosis was

not recorded.

Diabetes Obesity HTN CEVD CLD HCC
Gastric
Cancer

HIV

NH White (n = 4,688,132) 22.2 36.8 48.2 4.9 5.0 14.6 4.8 25.5

U.S.-born (n = 406,029) 29.1 39.7 46.4 4.3 7 30.8 7.4 45.7

Foreign-born (n = 198,525) 30.2 32.4 51.7 5.3 7.3 25.2 9.8 56.8
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Table 1. 

Variable 
2012 VACS Survey 
(n = 4,409) 

2018-2019 VA EHR 
(n = 7,156,670) 

Sex 
Male 95.6 91.3 
Female 4.4 8.7 

Age, median (IQR), y 58 (52-63) 66 (51-74) 
Age groups, y 

18-29 1.4 3.0 
30-39 3.8 10.1 
40-49 12.1 9.8 
50-59 43.8 14.2 
60-69 32.6 22.4 
70-79 5.3 24.1 
≥ 80 1.1 16.3 

Ethnicity 
Hispanic 9.8 6.3 
Non-Hispanic 76.6 88.0 
Unknown/Conflicting 13.6 5.8 

Race 
White 23.0 71.3 
Black 69.3 16.3 
AAPI 0.6 1.8 
AIAN 0.0 0.7 
Mixed 1.1 2.2 
Unknown 6.0 7.7 

HIV status 
Positive 52.9 0.4 
Negative 47.1 99.6 

Abbreviations: AAPI, Asian Americans and Pacific Islanders; AIAN, American Indian and Alaska Native; EHR, electronic health 

record; HIV, human immunodeficiency virus; IQR, interquartile range; NOS, not otherwise identified; U.S., United States; VA, 

Veterans Affairs; VACS, Veterans Aging Cohort Study. 
a Includes American Samoa, Guam, Northern Mariana Islands, Puerto Rico, and U.S. Virgin Islands. 



Table 2. 

2012 VACS surveya Accuracy measuresb 

Method Hispanic Non-Hispanic Total Sensitivity Specificity 

VA EHR 

Hispanic 254 9 263 59 98 

Non-Hispanic 93 3,298 3,391 

Unknown/Inconsistent 84 72 156 

Total 431 3,379 3,810 

Algorithmc 

Hispanic 343 20 363 80 99 

Non-Hispanic 88 3,359 3,447 

Total 431 3,379 3,810 

Combinedd 

Hispanic 361 26 387 84 99 

Non-Hispanic 70 3,353 3,423 

Total 431 3,379 3,810 

RTI racee 

Hispanic 151 6 157 75 100 

Non-Hispanic 51 1,687 1,738 

Total 202 1,693 1,895 
Abbreviations: EHR, electronic health record; RTI, research triangle institute, VA, Veterans Affairs; VACS, Veterans Aging Cohort 

Study. 
a 2012 VACS survey has 599 (13.6%) individuals with missing ethnicity 
b Accuracy measures: Sensitivity [True positive/ (True positive + False negative) x 100] and Specificity [True negative/ (True 

negative + False positive) x 100]. 
c Algorithm is based on surname and country of birth. 
d Combined ethnicity is based on EHR and algorithm ethnicity. 
e Imputation algorithm from the Centers for Medicare & Medicaid Services. Only 1,895 individuals merged between Medicare and 

2012 VACS survey data. 



Table 3. 

Identified as Hispanic via 

Variable 
EHR 
(n = 447,405) 

Algorithma 
(n = 521,434) 

Combinedb 
(n = 604,554) 

Sex 
Male 89.4 89.9 88.3 
Female 10.6 10.1 11.7 

Age, median (IQR), y 57 (39-71) 59 (41-71) 58 (40-71) 
Age group, y 

18-29 6.5 5.5 6.1 
30-39 19.6 17.3 18.3 
40-49 14.1 13.5 13.8 
50-59 13.8 14.2 14.2 
60-69 18.1 19.8 18.9 
70-79 14.8 16.4 15.5 
≥ 80 13.2 13.4 13.2 

Race 
White 72.1 68.2 68.0 
Black 3.9 3.6 4.4 
AAPI 2.1 2.7 2.9 
AIAN 1.5 1.5 1.6 
Mixed 3.4 3.6 3.6 
Unknown 17.0 20.4 19.5 

Nativity 
U.S.-born 66.8 63.8 67.2 
Foreign-born 33.2 36.2 32.8 

Country of birth 
Puerto Rico 56.5 53.6 50.9 
Mexico 14.0 13.9 13.2 
Central America 5.2 7.2 6.8 
South America 4.9 5.5 5.2 
Cuba/DR 4.8 5.1 4.9 
Spain 0.2 0.6 0.6 
NOS 14.3 14.1 18.4 

Geographic region 
Northeast 7.5 7.7 7.7 
South 40.6 41.9 41.7 
Midwest 6.2 6.3 6.7 
West 34.7 34.0 34.7 
U.S. territoriesc 11.1 10.1 9.1 

Level of rurality 
Urban 85.5 84.9 84.5 
Suburban 6.0 6.1 6.3 
Rural 8.5 8.9 9.2 

Abbreviations: AAPI, Asian Americans and Pacific Islanders; AIAN, American Indian and Alaska Native; DR, Dominican Republic; 

EHR, electronic health record; FY, fiscal year; IQR, interquartile range; NOS, not otherwise identified; U.S., United States. 
a Algorithm is based on surname and country of birth. 
b Combined ethnicity is based on EHR and algorithm ethnicity. 
c Includes American Samoa, Guam, Northern Mariana Islands, Puerto Rico, and U.S. Virgin Islands. 



Table 4. 

Age- and sex-adjusted prevalence, % 

Identified as Hispanic via 

Conditiona 

NH White 

(n = 4,688,132) 

EHR 

(n =447,405) 

Algorithmb 

(n = 521,434) 

Combinedc 

(n = 604,554) 

Diabetes 22.2 29.9 30.2 29.6 

Obesity 36.8 37.5 37.1 37.1 

Hypertension 48.2 48.8 49.0 48.4 

Cerebrovascular disease 4.9 4.7 4.8 4.7 

Chronic liver disease 5.0 7.2 7.2 7.1 

Hepatocellular carcinoma 14.6 28.5 29.3 28.9 

Gastric Cancer 4.8 8.5 8.4 8.3 

HIV 25.5 48.9 50.1 49.6 

Abbreviations: EHR, electronic health record; FY, fiscal year; HIV, human immunodeficiency virus; NH, non-Hispanic.
a The prevalence of conditions does not consider missed cases such as those who did not show up for care at the VA or whose 
diagnosis was not recorded 
b Algorithm is based on surname and country of birth. 
c Combined ethnicity is based on EHR and algorithm ethnicity. 




