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Abstract

Introduction: Kidney cancer incidence is increasing among Hispanics but rate differences by 

distinct group, such as Cuban, Puerto Rican, and Mexican have not been studied. To fill this 

knowledge gap, we use mortality data, reflecting fatal kidney cancers, to examine patterns by race-

ethnicity, including detailed Hispanic groups, and correlate the mortality rates with each group’s 

prevalence of known kidney cancer risk factors: smoking, obesity, hypertension, and diabetes.

Methods: We used individual-level death data for California, Florida, and New York 

(2008-2018), and population prevalence data from the National Health Interview Surveys 

(2008-2018). Age-adjusted mortality rates (AAMRs) and regression-derived mortality rate ratios 

(MRRs) were computed. Pearson correlation analyses assessed the extent to which group-specific 

risk factor prevalence explained variability in observed AAMRs.

Results: US-born Mexican Americans and American Indians had the highest rates and MRRs 

compared to Whites: 1.44 (95%CI: 1.35-1.53) and 1.51 (1.38-1.64) for Mexican American men 

and women, respectively, and 1.54 (95%CI: 1.25-1.89) and 1.53 (95%CI: 1.15-2.04) for American 

Indians. In contrast, non-Mexican Hispanics had lower rates than Whites. Among males, positive 

correlations between AAMRs and smoking, obesity, and chronic kidney disease prevalence by 

race-ethnicity were found.

Conclusion: Mexican Americans and American Indians are high-risk for fatal kidney cancer. 

Disparities are only partially attributable to higher smoking and obesity prevalence, and more so 
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among men than women. A shared risk factor profile, as well as possible genetic similarities, may 

explain their disproportionately higher kidney cancer mortality, but further research is warranted.
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Introduction

In the United States (US), nearly 74,000 new cases and 14,000 deaths from kidney cancer 

are reported annually. Kidney cancer is one of the most rapidly increasing cancers, 

particularly among men, for which incidence is increasing 1.5% annually [1]. However, the 

rising incidence has largely been attributed to inadvertent detection during imaging, 

including CT, MRI, and ultrasound scans, for other conditions [2, 3]; most of these tumors 

are diagnosed at an early/localized stage. In contrast, kidney cancer mortality is decreasing: 

2.4% annually in men and 1.4% in women [4]. Fewer than 1 in 5 patients diagnosed with 

kidney cancer die from it. Prognosis is relatively good given that almost 85% of kidney 

cancer cases survive 5 years or more [5] and a large proportion of kidney cancer cases are 

effectively cured. The favorable kidney cancer mortality trend can be explained both by 

tumor detection at earlier stages [6] and by improved therapy after diagnosis. In particular, 

the discovery of anti-angiogenic treatment with tyrosine kinase inhibitors for renal cell 

carcinoma has significantly extended the survival time for patients with advanced kidney 

cancer [7–9].

American Indians are the racial-ethnic group at the highest risk for kidney cancer [1, 10]. 

Hispanics, non-Hispanic Whites, and non-Hispanic Blacks all have similar incidence, while 

kidney cancer risk is lowest among the Asian/Pacific Islander population. Nonetheless, 

among Hispanics, kidney cancer is the most rapidly increasing cancer with nearly 8,000 new 

kidney cancer cases and 1,300 deaths reported each year. In Hispanic men, kidney cancer is 

now the fourth most common cancer after prostate, lung, and colorectal [1]. Moreover, the 

annual decreases in mortality for Hispanics (at 0.8% and 0.7% annually in males and 

females, respectively) lag behind those observed among Whites and Blacks [4]. Despite this 

burden, little is known about kidney cancer patterns among specific Hispanic groups. 

Cubans, Mexicans, Puerto Ricans, and others are remarkably heterogeneous in genetic, 

socioeconomic, cultural dimensions. The prevalence of smoking, hypertension, obesity, and 

diabetes, the main risk factors for kidney cancer [11–16], vary substantially between these 

groups [17, 18].

Studying kidney cancer patterns by distinct Hispanic group has the potential to reveal 

specific predispositions due to complex genetic and environmental factors which can 

modulate public health awareness and provide opportunities for targeted interventions. 

Currently, it is not feasible to analyze kidney incidence rates for distinct Hispanic groups 

because cancer surveillance registry data is incomplete for detailed Hispanic ethnicity [19]. 

In contrast, mortality data is highly complete in Hispanic group affiliation [19]. Additionally, 

mortality rates more readily translate the overall kidney cancer burden on a population basis, 
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effectively encapsulating the experience of the more aggressive forms of kidney cancer, 

where interventions may have the strongest impact in reducing mortality disparities [6].

To address this knowledge gap, we aim to study kidney cancer among all major racial-ethnic 

groups and specific Hispanic groups in the US. In the current study, we analyze individual-

level kidney cancer mortality data for three diverse states: California, Florida, and New 

York. Lastly, we assess the extent to which differences in rates by race-ethnicity can be 

explained by the distinct prevalence of the main risk factors for kidney cancer: smoking, 

obesity, hypertension, and diabetes.

Materials and Methods

All cancer deaths in California and Florida (2008-2018) and New York (2008-2017) were 

obtained from the Department of Public Health in California and the Departments of Health 

in Florida and New York. Decedents with kidney cancer (International Classification of 

Diseases ICD-10 code C64) listed as the cause of death were selected for inclusion in the 

current study. Five mutually exclusive major racial-ethnic groups were analyzed: White, 

Black, Asian/Pacific Islander (API), and American Indian, all non-Hispanic; and Hispanic, 

of any race. Since individual-level mortality data for these three states is highly complete for 

race-ethnicity (over 99%) and birthplace (over 98%), a specific Hispanic group is 

ascertainable for 96% of all Hispanic decedents [19]. Accordingly, the broad Hispanic group 

was disaggregated into the following detailed groups: Mexican, Puerto Rican, Cuban, 

Dominican, Central American, South American, Spanish (from Spain; rates not reported due 

to low numbers), and unknown. For the largest Hispanic group in the US, Mexicans, we 

formed two groups for analysis: Mexican Americans (Mexican origin, born in the US) and 

Mexican Immigrant (Mexican origin, born abroad, regardless of citizenship), given past 

evidence of substantial differences in cancer mortality between these two groups [20, 21]. 

Kidney cancer deaths among individuals with unknown race-ethnicity or more than two 

reported races were excluded from analyses (N=123). Detailed population denominators 

corresponding to the death data for each analyzed racial-ethnic and Hispanic group for each 

state were obtained from single-year American Community Survey data from 2008-2018 for 

California and Florida and 2008-2017 for New York [22]. Combined, they have robust 

populations-at-risk for each major racial-ethnic group (and distinct Hispanic group), with at 

least 1,000,000 people annually for all groups except American Indians (220,000) and 

Dominicans (992,000) [22].

Age-adjusted mortality rates (AAMR) stratified by sex were calculated per 100,000 persons, 

annualized and age-standardized to the 2000 US Standard Population using eighteen age 

bands (all 5-year except the last, 85 and older) for each racial-ethnic group studied. Gamma 

intervals modification was used to calculate 95% CIs for AAMRs (Table 1). Mortality rate 

ratios (MRRs) comparing each population to Whites as the reference were computed using 

negative binomial regression (Table 2). Median age (in years) at death and age-specific sex-

combined mortality rates per 100,000 were computed (Figure 1). In addition, to assess how 

possible differences in kidney cancer rates by Hispanic group impact different rates for all 

Hispanics combined at the state level, we retrieved data on AAMRs for non-Hispanic Whites 

(hereafter, Whites) and Hispanics for the eight states with the largest numbers of Hispanic 
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population (all greater than 1 million) from the Centers for Disease Control and Prevention 

database, for 2008-2016 [23], These include four states bordering Mexico (Arizona, 

California, New Mexico, and Texas) as well as four non-border states (Florida, Illinois, New 

Jersey, and New York) (Supplementary Table 1).

Lastly, prevalence data for five major kidney cancer risk factors - smoking, obesity, 

hypertension, diabetes (both types I and II), and chronic kidney disease (CKD) - were 

obtained for adults aged 50 and older (eight age bands) from the 2008-2018 National Health 

Interview Surveys (NHIS) [18], As CKD data is not directly available on NHIS, we followed 

the convention of previous research studies [24, 25] and used the question on “weak or 

failing kidneys” diagnosed by a physician or other health care provider in the 12 months 

preceding the interview as a proxy to characterize this important risk factor. The average 

prevalence across all available survey years was computed by age group, sex, and racial-

ethnic group, including for the distinct Hispanic groups [18] (Supplementary Table 2). 

Pearson correlation coefficients and corresponding 95% confidence intervals (CI) were 

computed to examine the associations between AAMRs and the prevalence of each risk 

factor for each racial-ethnic group (Figure 2). For Central and South Americans, composite 

AAMRs were computed for the correlation analysis because NHIS groups data on risk 

factors from both populations.

SAS v9.4 and SPSS v25 were used for data management and statistical analyses. Ethical 

reviews were undertaken by the University of Miami Miller School of Medicine, the New 

York Department of Health, and the California Health and Human Services Agency.

Results

A total of 33,064 kidney cancer deaths from the three states for which granular, individual-

level cancer mortality data were available were analyzed (Table 1). Among Whites, 23,139 

deaths were recorded; with 5,398 among Hispanics, 2,535 among Blacks, 1,738 among 

Asian/Pacific Islanders, and 139 among American Indians. Sixty percent (n=3,241) of all 

Hispanic decedents were of Mexican origin, followed by Cubans (n=716; 13.3%), and 

Puerto Ricans (n=508; 9.4%) (Table 1). The median age of death from kidney cancer varied 

substantially by group, from 66 years old among Dominicans and Central Americans to 74 

years old among Whites (Figure 1).

For all racial-ethnic groups, kidney cancer AAMRs for males were consistently higher, over 

twice that of their female counterparts (Table 1). American Indians showed the highest 

mortality, 54% (MRR 1.54; 95%CI: 1.25-1.89) and 53% (MRR 1.53; 95%CI: 1.15-2.04) 

higher for men and women, respectively, than their White counterparts (Table 2). 

Conversely, APIs showed significantly lower mortality than Whites, 45% lower for males 

and 43% for females. Kidney cancer mortality among Blacks and all-combined Hispanics 

was also significantly lower than among Whites, but by smaller margins: 12% and 16% 

lower for Black males and females, 11% and 8% lower Hispanic males and females, 

respectively.
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When examined by distinct Hispanic group, kidney cancer mortality varied significantly 

(Table 1). Mexican Americans had the highest mortality rate of all the Hispanic groups (7.4 

and 3.4 per 100,000 in males and females, respectively; 44% and 51% higher than White 

men and women). Rates for Mexican American men and women were statistically similar to 

those observed among the most afflicted non-Hispanic group, American Indians. Besides 

Mexican Americans, all other analyzed Hispanic groups had lower mortality rates than their 

White counterparts, except for Mexican Immigrant females, whose rates were not 

statistically significantly different from White females. After Mexican Americans, Mexican 

Immigrant, Cuban, and South American males had similar rates, followed by Puerto Ricans, 

Central Americans, and Dominicans. Among women, the kidney cancer mortality rate for 

Mexican Immigrants was higher than all other Hispanic groups, except Mexican Americans; 

Puerto Rican, Cuban, Central and South American rates were similar, while Dominican 

women, as with men, had the lowest kidney cancer mortality, one-third or less than that of 

Whites (Table 1). By age, excess mortality among American Indians and Mexican 

Americans in comparison to Whites is evident across all age groups above 50 years old, 

particularly among those aged 60-74 (Figure 1).

By geographic region, age-adjusted MRRs comparing Hispanics to Whites as the reference 

group, showed higher mortality for Hispanics, greater than 1, for all border states; Arizona 

had the highest mortality difference with Hispanics showing 38% greater kidney cancer 

mortality (MRR 1.38; 95%CI: 1.25-1.53). In non-border states, Hispanics had significantly 

lower rates than Whites for all four states examined; the lowest was in New York, where 

Hispanics had a 49% lower mortality rate (MRR 0.51; 95% CI: 0.46-0.56) than Whites 

(Supplementary Table 1).

Lastly, among males, positive univariable statistically significant correlations between 

kidney cancer AAMRs and the prevalence of smoking (r=0.83; 95%CI 0.38,0.95; p<0.01), 

obesity (r=0.78; 95%CI 0.26,0.94; p<0.01), and CKD (r=0.80; 95%CI 0.30,0.95; p<0.01) by 

racial-ethnic group were documented (Figure 2). Among females, results were suggestive of 

similar correlations but did not achieve statistical significance: smoking (r=0.63; p=0.051), 

obesity (r=0.62; p=0.054), and CKD (r=0.59; p=0.074). No significant correlations were 

found between the prevalence of hypertension or diabetes and kidney cancer AAMRs by 

race-ethnicity for either males or females.

Discussion

Among US Hispanics, kidney cancer mortality rates vary substantially by specific group. We 

found that Mexican-origin Hispanics had significantly higher kidney cancer mortality than 

any other Hispanic group. Within the Mexican population, country of birth was also an 

important determinant of kidney cancer mortality: Mexican Americans showed significantly 

higher mortality rates than Mexican Immigrants, 60% and 40% higher among males and 

females, respectively. In contrast, all non-Mexican Hispanic groups had lower kidney cancer 

mortality rates. These findings explain our own results by geographic region which similarly 

to previous reports [26] show higher rates of kidney cancer in border states where Hispanics 

are largely of Mexican origin in contrast to lower rates in non-border states such as Florida 
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and New York where Cubans and Puerto Ricans are the predominant Hispanic group, 

respectively.

For non-Hispanics, our study confirmed previous reports that show a disproportionately high 

kidney cancer mortality burden among the American Indian population, higher than all other 

major racial-ethnic groups in the US [1, 5, 10, 13]. For Blacks, rates were lower than Whites 

in contrast with national reports, likely a result of the known lower kidney cancer rates 

among Afrocaribbeans in Florida and New York who make up a meaningful proportion of 

Blacks in these states [27, 28]. However, by disaggregation of Hispanic groups, we now 

convincingly demonstrate, for the first time, that Mexican Americans share a similarly high 

and disproportionate burden of kidney cancer mortality. This disparity suggests similarities 

in the epidemiology of kidney cancer between Mexican Americans and Americans Indians, 

two understudied populations.

Although American Indians and Mexican Americans have profoundly different historical 

experiences in the US, they also share commonalities that may explain why both are so 

afflicted by fatal kidney cancer. Both groups share social, cultural, historical, and economic 

life experiences derived from their minority status in the US and the concomitant impacts of 

discrimination and prejudice, such as low rankings for major socioeconomic status 

indicators, including education and income [29–31]. Moreover, in addition to these two 

groups sharing a high prevalence of known risk factors for kidney cancer (Supplementary 

Table 2), Mexican Americans also have a high American Indian genomic contribution [32]. 

Combined, these characteristics may represent common factors impacting cancer outcomes 

in these populations.

From a public health standpoint, our results from the correlation analyses that highlighted 

the impact of the population prevalence of smoking, obesity, and CKD on kidney cancer 

mortality are critically important. These findings suggest that fatal kidney cancer may be 

largely preventable with targeted and culturally specific population-level programs that 

effectively modify key lifestyle factors and result in lower obesity and smoking prevalence 

among these high-risk racial-ethnic groups. However, it is notable that the Black population, 

another historically marginalized group that shares a poor socioeconomic profile as well as 

high prevalence of both smoking and obesity, does not demonstrate high kidney cancer 

mortality, despite often showing the highest burden for other cancers [1, 5, 27].

In addition to the exceedingly high kidney cancer mortality rates in Mexican Americans, 

Mexican Immigrants also showed higher rates than all other female and most other male 

Hispanic groups. These relatively high rates among Mexican Immigrants, particularly 

among females, where the smoking prevalence is the lowest of all Hispanics could indicate a 

higher predisposition to fatal kidney cancer in Mexican origin groups compared to non-

Mexican origin Hispanics. While studies describing the association between mutations in the 

von-Hippel Lindau and Polybromo-1 (PBRM1) genes and clear cell carcinomas have been 

conducted in the population at large, molecular genomic studies among American Indian 

and Hispanic (even in aggregate) populations are scarce [26]. From a population perspective, 

our findings highlight the importance of studying genetic and epigenetic features of fatal 

kidney cancer with Mexican origin populations. Acculturation factors impacting second and 
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third generation Mexican Americans, including a higher prevalence of smoking and obesity 

compared to Mexican Immigrants, may well exacerbate an underlying genetic predisposition 

for fatal kidney cancers among Mexican-origin groups, a predisposition that may be shared 

by American Indians. Moreover, beyond targeted kidney cancer prevention programs, 

genetic studies on these populations may be highly valuable in decreasing mortality after a 

kidney cancer diagnosis, since the greatest improvements in prognosis and clinical outcomes 

will likely result from early detection as well as efforts in precision medicine to target 

specific genomic variations.

In the broader context of highlighting disparities in cancer outcomes, the shared 

disadvantage in fatal kidney cancer between Mexican Hispanics and American Indians has 

also been observed for other cancers, especially liver cancer [10, 33]. These patterns, often 

invisible when analyzing only large racial-ethnic groups, i.e., Hispanics in aggregate, are 

quite distinct from the more extensively studied cancer disparities documented for Blacks in 

relation to Whites. Therefore, this suggests that further investigation of cancer epidemiology 

patterns for these two similarly disadvantaged groups are warranted.

In this population-based study, we found low rates of kidney cancer among Dominicans and 

high rates among Mexicans, which is consistent with previous research conducted with 

hospital-based patients through the national cancer database [34]. The same report also 

suggested a lower age of onset for kidney cancer among Hispanic populations [34]. In the 

current study, the median age at death from kidney cancer was indeed lower among all 

minority populations than their White counterparts. However, the age-specific mortality 

rates in our study and particularly the excessive rates among American Indians and Mexican 

Americans in relation to Whites were not markedly different by age group. This 

demonstrates that the observed younger age at death for kidney cancer is more likely a 

reflection of the underlying population age structure rather than an increased mortality risk 

for younger minority populations, as has been suggested for incident kidney cancer [34, 35].

The population-based nature of the current study is its greatest strength as this eliminates 

selection bias. We also chose to conduct the study with states that provide a full 

representation of all major racial-ethnic groups in the US as well as the remarkable diversity 

within the Hispanic population. Nonetheless, some limitations should be noted. Our 

population-based mortality rates depend mostly on incidence patterns; however, racial-ethnic 

differences can also be affected by survival, which has not been assessed by distinct 

Hispanic group thus far. Individual-level data on kidney cancer risk factors, including 

obesity, smoking, and CKD are not available in mortality data; therefore, ecological data 

were used instead, with some inherent degree of ecological fallacy. Moreover, interpretation 

of the correlations for each distinct risk factor should take into account that these often occur 

simultaneously as comorbidities. Obesity, smoking, and CKD are risk factors but also 

potentially prognostic factors for kidney cancer; each has the potential to impact mortality 

rates through both risk and prognosis. However, with the current data, ascertaining the 

separate impact of each is not possible; as such, clarification on the detailed effects, 

including the potential paradoxical effect of obesity [36–38] as a protective effect in kidney 

cancer survival, is not possible. Additionally, mortality data does not have information on 

tumor morphology so we were unable to examine the possible impact of the documented 
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higher propensity for clear cell carcinomas among Whites and Hispanics, in contrast to the 

higher prevalence of papillary renal carcinomas among Blacks [34, 39, 40], To potentially 

supplement our mortality data with histology information, we explored available cancer 

registry data. However, on a populational basis, over 50% of incident cases with kidney 

cancer as the cause of death were recorded with a non-informative “renal cell carcinoma” 

histology or as “unspecified” carcinomas. Therefore, conducting rigorous population-based 

analyses of histologies such as clear cell, papillary or chromophobe by detailed racial-ethnic 

group is currently not feasible. Additionally, individual-level data on stage at diagnosis, 

another important determinant of mortality, is also not readily available in vital statistics 

death data. American Indian populations are heterogeneous in terms of prevalence of 

smoking and obesity; this variability is not examined [10], Lastly, as with most mortality 

studies, the Salmon bias, in which foreign-born populations emigrate back home prior to 

death and are undercounted, could potentially deflate mortality rates in some of the majority 

foreign-born populations studied here [41].

In conclusion, our descriptive epidemiological profile for kidney cancer mortality by race-

ethnicity offers several novel findings. We found that Mexican American men and women 

join American Indians as the two groups most disproportionately burdened by fatal kidney 

cancer in the US, with over 50% higher mortality than Whites. Smoking and obesity 

prevalence differences were able to explain some of the variation by race-ethnicity in kidney 

cancer mortality rates; thus, targeted kidney cancer prevention programs could focus on 

these disadvantaged groups. The high rates among these two high-risk populations, with no 

disparity seen for Blacks, combined with the persistent disparity for Mexican Immigrant 

women with low smoking prevalence, warrant the more detailed study of genetic factors 

among American Indian and Mexican-origin Hispanics contributing to kidney cancer in 

order to best prepare for improving kidney cancer prognosis and reducing mortality. Our 

study highlights the importance of clinicians and researchers alike no longer treating these 

diverse racial/ethnic populations in a monolithic manner: risk factors, risk, and prognoses 

vary by country of origin, culture, and geography.
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List of Abbreviations

US United States

ICD International Classification of Diseases

API Asian/Pacific Islander

AAMR Age-adjusted mortality rate

CI Confidence interval

MRR Mortality rate ratio

NHIS National Health Interview Survey

PBRM1 Polybromo-1
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Highlights:

• Mexican Hispanics and American Indians are at high risk for fatal kidney 

cancer.

• Strong correlation between kidney cancer mortality and smoking/obesity 

prevalence.

• For Hispanics, birthplace impacts cancer patterns, should be included in 

studies.
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Figure 1. 
Age-specific mortality rates by select racial-ethnic groups
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Figure 2. Correlation between AAMRs and prevalence of smoking, obesity, and chronic kidney 
disease by race-ethnicity and sex.
Abbreviations: AAMR, Age-adjusted mortality rate; AI, American Indian; API, Asian/

Pacific Islander; C, Cuban; B, Black; D, Dominican; MA, Mexican American; MI, Mexican 

Immigrant; PR, Puerto Rican; SCA, South/Central American; W, White
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Table 1.

Total population at risk and number of kidney cancer deaths by race-ethnicity and sex; California and Florida 

(2008-2018), New York (2008-2017).

Population 
Data

Cancer Deaths

Males Females

Annualized 
Total 

Population
a

Number % Born 
in US AAMR 95%CI Number % Born 

in US AAMR 95%CI

WHITE 37,223,149 15,192 91 5.3 (5.26-5.43) 7,947 90 2.2 (2.17-2.27)

BLACK 8,646,537 1,631 85 4.7 (4.49-4.98) 904 88 1.9 (1.78-2.04)

HISPANIC 23,429,193 3,465 38 4.7 (4.54-4.88) 1,933 38 2.1 (1.97-2.16)

 Mexican 14,065,644 2,075 48 5.7 (5.42-5.95) 1,166 49 2.8 (2.61-2.94

 Mexican 
American 9,014,209 1,073 100 7.4 (6.91-7.85) 600 100 3.4 (3.14-3.71)

 Mexican 
Immigrant 5,051,435 1,002 0 4.6 (4.31-4.97) 566 0 2.4 (2.15-2.60)

 Puerto Rican 2,306,260 315 54 3.6 (3.17-4.00) 193 51 1.7 (1.45-1.93)

 Cuban 1,594,218 485 5 4.6 (4.16-4.99) 231 5 1.6 (1.41-1.86)

 Dominican 992,017 57 18 1.8 (1.35-2.43) 35 11 0.8 (0.53-1.07)

 Central 
American 2,389,329 196 8 3.3 (2.76-3.85) 145 1 1.5 (1.28-1.80)

 South American 1,801,645 290 3 4.4 (3.85-4.93) 139 4 1.5 (1.23-1.74)

ASIAN/PACIFIC 
ISLANDER 8,409,458 1,111 15 2.9 (2.74-3.10) 627 12 1.3 (1.17-1.37)

AMERICAN 
INDIAN 220,446 91 100 7.9 (6.24-9.90) 48 100 3.4 (2.52-4.60)

a.
Includes all 3 states

Abbreviations: AAMR, Age-adjusted mortality rate
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Table 2.

MRRs for kidney cancer by race-ethnicity and sex.

Males Females

MRR (95% CI) MRR (95% CI)

WHITE(referent) 1 1

BLACK 0.88 (0.83-0.93) 0.84 (0.79-0.91)

HISPANIC 0.89 (0.86-0.93) 0.92 (0.88-0.97)

Mexican American 1.44 (1.35-1.53) 1.51 (1.38-1.64)

Mexican Immigrant 0.85 (0.80-0.91) 1.07 (0.98-1.16)

Puerto Rican 0.65 (0.58-0.73) 0.74 (0.64-0.85)

Cuban 0.85 (0.78-0.93) 0.72 (0.63-0.83)

Dominican 0.33 (0.25-0.43) 0.32 (0.22-0.45)

Central American 0.62 (0.53-0.72) 0.65 (0.55-0.77)

South American 0.79 (0.71-0.89) 0.63 (0.44-0.89)

ASIAN/PACIFIC ISLANDER 0.55 (0.52-0.59) 0.57 (0.53-0.62)

AMERICAN INDIAN 1.54 (1.25-1.89) 1.53 (1.15-2.04)

Abbreviations: MRR, Mortality Rate Ratios20
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