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There are compelling reasons to conduct studies of cancer in Hispanics, the fastest growing major 

demographic group in the United States (from 15% to 30% of the U.S. population by 2050). The 

genetically admixed Hispanic population coupled with secular trends in environmental exposures 

and lifestyle/behavioral practices that are associated with immigration and acculturation offer 

opportunities for elucidating the effects of genetics, environment, and lifestyle on cancer risk and 

identifying novel risk factors. For example, traditional breast cancer risk factors explain less of the 

breast cancer risk in Hispanics than in non-Hispanic whites (NHW), and there is a substantially 

greater proportion of never-smokers with lung cancer in Hispanics than in NHW. Hispanics have 

higher incidence rates for cancers of the cervix, stomach, liver, and gall bladder than NHW. With 

respect to these cancers, there are intriguing patterns that warrant study (e.g., depending on 

country of origin, the five-fold difference in gastric cancer rates for Hispanic men but not Hispanic 

women). Also, despite a substantially higher incidence rate and increasing secular trend for liver 

cancer in Hispanics, there have been no studies of Hispanics reported to date. We review the 

literature and discuss study design options and features that should be considered in future studies.

Introduction

The Hispanic population is the fastest growing major demographic group in the United 

States (we use the term Hispanics to refer to Hispanics or Latinos residing in the United 

States). By 2050, it is expected to triple from 46.7 million to 132.8 million, growing from 

15% to 30% of the U.S. population. The Hispanic population suffers from major health 

disparities relative to non-Hispanic Whites (NHW). They have higher incidence rates of 

cervical, gall bladder, liver, and gastric cancer, and higher mortality rates for 6 cancer sites 

than in NHW (see below). Furthermore, they generally have low participation rates in cancer 

screening and other prevention programs. It is important that we better understand the broad 

range of causes of cancer in this major, fast-growing segment of the population. Also, the 

Hispanic population exemplifies experiences of immigration and acculturation, which are 

taking place worldwide at unprecedented levels. Incorporating the immigrant experience into 

cancer studies represents both a challenge and an opportunity to better understand important 

determinants of cancer risk and cancer control. The purpose of this article is to review what 

is known about cancer in Hispanics and to discuss elements that should be considered in 

planning future studies of this population.

Overall Summary of Cancer Statistics in Hispanics

Cancer incidence patterns

Figure 1 presents the 15-year (1992–2007) secular trends in incidence for the 4 most 

common cancers in the general U.S. population (lung, colorectal, breast, and prostate) for 

Hispanics and NHW and the 4 cancers (cervix, gall bladder, liver, and gastric) where the 

rates are substantially higher in Hispanics than in NHW. For the 4 most common cancers, 

the largest relative difference (ratio of incidence rates) is observed for lung cancer, with 

Hispanics having about a 50% lower incidence rate than NHW. Hispanics have substantially 

higher incidence rates for cervical, gall bladder, liver, and gastric cancer, with the largest 

relative difference observed for gall bladder cancer (GBC).
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Cancer mortality patterns

Hispanics have higher mortality rates than NHW for gastric, cervix, gall bladder, liver and 

thyroid cancer, and acute lymphocytic leukemia (ALL). Mortality rates for gastric, liver, 

cervix, and ALL in Hispanics exceed those of NHW by 50% or more (Fig. 2).

Cancer screening patterns

Hispanics generally have lower compliance rates with cancer screening guidelines than other 

racial/ethnic groups (Fig. 3). The likelihood of receiving screening varies according to 

sociodemographic characteristics such as national origin and access to health care. In a 

nationally representative sample of Hispanics, those from Mexico, Central America, and 

South America were less likely to receive cancer screenings relative to other Hispanic 

subgroups (1). Smaller studies reported similar patterns, with the lowest screening rates 

typically found among Hispanics from Mexico and the highest among Hispanics from Cuba 

and the Dominican Republic (2, 3). Acculturation probably affects cancer-screening 

behavior. Findings, however, are mixed, with some studies reporting positive associations 

(4), inverse associations (5), or no associations (2, 6) between acculturation and cancer 

screening, depending on the type of screening test or acculturation measure used. Regardless 

of country of origin or acculturation, Hispanics are more likely to obtain recommended 

cancer screenings if they have health insurance and a regular source of health care (1, 3, 4, 

7).

Common Cancers in the General U.S. Population

We examine the 4 most common cancers in the general U.S. population and note key 

differences between the Hispanic and NHW populations. The general pattern for these 4 

cancers is a lower incidence but also a slightly lower cancer-specific survival in Hispanics. 

Few studies have addressed the determinants of these differences between Hispanics and 

NHW; they are intriguing and present opportunities for learning more about the causes of 

these common cancers. Understanding what factors, particularly environmental, lifestyle, 

and cultural, contribute to the generally lower risk among Hispanics of the 4 most common 

cancers in the general U.S. population may suggest future avenues of research to prevent 

these cancers in other populations.

Before proceeding, we comment on the effects of undocumented Hispanics. Although we 

can speculate that the undocumented Hispanic immigrant population in the United States 

may artifactually inflate Hispanic cancer incidence rates and artifactually decrease Hispanic 

cancer mortality and case fatality rates, epidemiologic studies documenting this are lacking. 

Underrepresentation in population census counting, lack of medical insurance, and fear of 

visibility and deportation tend to cause greater underestimates of denominators than 

numerators in population epidemiologic studies. Manifestations of cancer disease would 

bring some of those not counted in the denominators into the counting system in the 

numerator only, inflating incidence rates to an unknown but probably small degree. Lack of 

medical insurance, ineffective doctor/patient/family communication, perception of 

discrimination, and distrust of allopathic medicine may tend to drive many Hispanics with 

end-stage cancer away from the U.S. medical care system. Cancer deaths without diagnoses 
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that occur outside the medical care system, plus the common practice of going home to 

one’s country to die among family, would tend to deflate mortality rate numerators, even 

among Hispanics who are citizens and permanent residents who were counted in the 

population or clinical denominators (8, 9).

Breast cancer

Breast cancer is the leading incident cancer and leading cause of cancer death in Hispanic 

women (10, 11). Although incidence rates are lower in Hispanic women than in NHW 

women, the rate of decline in incidence rates since 2000 is lower for Hispanics than for 

NHW (Fig. 1). Hispanic women are more likely to be diagnosed at later stages and with 

larger tumors (11, 12) and they are 20% more likely to die from their breast cancer than 

NHW women (13). Inadequate health insurance coverage may explain part of the difference 

in screening, incidence, and mortality rates (11, 14–18).

Breast cancer risk is higher in United States-born Hispanics than foreign-born Hispanics, 

and risk increases with increasing duration of residence in the United States and increasing 

acculturation (19), suggesting that important changes in risk factors occur following 

immigration. Differences in known risk factors for breast cancer likely contribute to 

differences in incidence rates. However, among Hispanics, fewer breast cancers can be 

attributed to known risk factors (20), highlighting the importance of additional research in 

Hispanic women to identify novel risk factors.

The lower breast cancer survival rates among Hispanics than NHW women have been 

attributed to poor socioeconomic indicators (21) and a higher prevalence of comorbidities 

such as diabetes (22, 23). Hispanic women are diagnosed at younger ages (24, 25) and have 

higher rates of high-grade and estrogen receptor (ER)–negative tumors than NHW women 

(12, 26–31). It has been postulated that differences in breast cancer incidence rates in the 

United States between Hispanics and NHW could be explained by the recent increase of ER-

positive breast tumors among NHW (32).

Breast cancer risk in Hispanics may be related to the degree of European contribution to 

their genetic admixture (33, 34), underscoring the importance of understanding the genetic 

substructure of the Hispanic population (35). Recent data also suggest that Hispanic patients 

with breast cancer have a slightly higher prevalence of BRCA1 and BRCA2 mutations than 

NHW (36–38). Overall, little is known about the combined effects of lifestyle (influenced by 

migration and acculturation) and genetic susceptibility or population mixing on the clinical 

or molecular characteristics of breast cancer in Hispanic women.

Colorectal cancer

Colorectal cancer (CRC) is the second most common cancer in Hispanic men and women, 

with incidence rates that are 15% and 19% lower than in NHW men and women, 

respectively. (11) Incidence rates in U.S. Hispanics are higher than those reported for most 

Latin American countries (39), suggesting that changes in lifestyle and/or environmental risk 

factors that occur following migration to the United States contribute to increasing CRC 

rates. There are, however, exceptions to this general pattern. Relative to NHW, CRC 

incidence rates are lower in Mexico and among Mexicans living in Florida than in NHW in 
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Florida (40), whereas Puerto Ricans and Cubans living in Florida have higher incidence 

rates than those living in Puerto Rico or Cuba and NHW in Florida (40). Genetic ancestry, 

socioeconomic status, and acculturation patterns vary across these Hispanic subgroups and 

may contribute to differences in CRC incidence.

Despite lower CRC incidence rates compared with NHW, Hispanics are diagnosed at an 

earlier age and with more advanced disease and have worse survival (41). The later stage at 

diagnosis is likely related to lower CRC screening rates among Hispanics (47%) and Puerto 

Ricans (38%) than NHW (59%; refs. 42, 43). However, this does not explain the younger 

age at diagnosis and the overall lower stage-specific CRC survival for Hispanics and Puerto 

Ricans. The 5-year CRC survival rates for Puerto Ricans living in Puerto Rico with localized 

(35%), regional (<20%), and metastatic (<5%) cancer were lower than those in the total U.S. 

population for the same time period (1992–1996: 90%, 68%, and 10%, respectively; refs. 44, 

45). The reasons for these disparities are unknown.

Lung cancer

Lung cancer is the third most common cancer in Hispanic men and women and is the 

leading cause of cancer death among Hispanic men and the second-leading cause among 

Hispanic women. The incidence rates of lung cancer among Hispanics are substantially 

lower than in NHW (Fig. 1). Mortality rates from lung cancer in 2009 were 34.0 per 100,000 

in Hispanic men compared with 72.6 per 100,000 in NHW men and 14.5 per 100,000 in 

Hispanic women compared with 44.0 per 100,000 in NHW women (11). The proportion of 

cancers diagnosed at distant stage is 59% in Hispanics and 52% in NHW, and the 

proportions of locally diagnosed cancers are 13% and 17%, respectively, resulting in a lower 

cancer-specific survival in Hispanics than NHW (46).

The patterns of lung cancer incidence and mortality reflect the pattern of tobacco smoking in 

the same population decades earlier. In general, Latin American countries have a lower 

prevalence of smoking compared with the United States. The prevalence of current smokers 

in U.S. adults has been lower in Hispanics than in NHW: 20.4% versus 25.3% in 1997 and 

15.4% versus 22.2% in 2009, respectively (47).

Few studies have investigated tobacco smoking and other risk factors of lung cancer in 

Hispanics. In a case–control study from New Mexico, the risk of lung cancer did not differ 

between Hispanics and NHW after adjustment for amount of smoking (48). However, an 

analysis of the Multiethnic Cohort Study suggested a lower susceptibility to tobacco-related 

lung cancer in Hispanics compared with NHW (49), possibly related to differences in 

variants of genes involved in DNA repair (50, 51). Data on other risk factors for Hispanics 

are very limited, particularly among never-smokers. The latter comprise a relatively large 

proportion of lung cancer cases in Hispanics (e.g., 18% in Hispanics vs. 6% in NHW; ref. 

49); therefore, studies of lung cancer in Hispanics may present opportunities to identify 

other nonsmoking-related causes of lung cancer.

Prostate cancer

Prostate cancer is the leading incident cancer and the fourth cause of cancer deaths in 

Hispanic men. It is estimated that more than 11,000 new prostate cancer cases per year are 
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diagnosed in Hispanics, with an estimated 1,500 deaths in 2009. Prostate cancer accounts for 

almost one quarter of the cancer burden in this population (11). Both incidence and death 

rates have declined over the past 10 years. For 2002 to 2006, the incidence rate was 131 per 

100,000, about 10% lower than in NHW (11). Despite similar distributions by stage at 

diagnosis, prostate cancer survival rates in Hispanic men are lower than those in NHW men 

(13, 52). The most important risk factors for prostate cancer in both Hispanics and NHW 

men are age and a family history of prostate cancer in first-degree relatives (53). While 

detailed studies of specific environmental risk factors have not been carried out in large 

populations of Hispanic men, such studies in NHW men are largely inconsistent and 

uninformative. Notably, many of the risk variants discovered in genome-wide association 

studies (GWAS) in populations of European ancestry are also positively associated with risk 

in Hispanics.

Cancers with Elevated Risk in Hispanics

Here, we discuss 4 cancers where the incidence is substantially higher in Hispanics than 

NHW. Few studies of risk factors have been conducted in this population. Intriguing patterns 

(e.g., a 5-fold difference in gastric cancer incidence between Hispanic subgroups) offer 

opportunities for better understanding the causes of these cancers.

Cervical cancer

In the United States, cervical cancer incidence is higher among Hispanics than in all other 

major racial/ethnic groups. From 1992 to 2007, age-adjusted incidence among Hispanic 

women fell from 21.0 to 10.1 per 100,000 but remained nearly double than that of NHW 

women (Fig. 1). During the same period, mortality declined from 4.52 to 3.04 per 100,000 

among Hispanic women and from 2.90 to 2.14 per 100,000 among NHW women (46, 54). 

Higher mortality among Hispanics likely reflects both higher incidence and later detection, 

as Hispanics are more likely to be diagnosed with advanced cervical cancer than NHW (55, 

56).

Disparities in cervical cancer incidence and mortality are also observed between Hispanic 

subgroups. Incidence rates are higher among Hispanic women living in the United States–

Mexico border states than in Hispanics living in other states (57), and cervical cancer 

mortality of foreign-born Hispanic women is 40% higher than that of United States-born 

Hispanic women (58). Foreign-born Hispanic women receive Pap screening less frequently 

than either United States-born Hispanic or NHW women (59, 60).

New technologies such as the human papilloma virus (HPV) vaccine may improve both 

primary and secondary prevention of cervical cancer (61, 62). Rates of HPV vaccine uptake 

in the United States remain low, but rates among young Hispanics tend to exceed those in 

NHW and the proportion of parents accepting vaccination of their daughters by the age of 13 

years is higher for Hispanics than other racial/ethnic groups (63). Recently approved DNA-

based tests for carcinogenic HPV are more sensitive than traditional cytology for detecting 

preneoplastic lesions (64, 65). These tests can be adapted for self-administration, which may 

prove useful in overcoming traditional barriers to screening.

Haile et al. Page 6

Cancer Prev Res (Phila). Author manuscript; available in PMC 2018 February 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gastric cancer

Gastric cancer disproportionately affects Hispanics compared with NHW (66). As in other 

racial/ethnic groups, gastric cancer incidence and mortality rates among Hispanics are 

higher in men than in women. Incidence rates vary substantially between Hispanic 

subgroups. Hispanics from Mexico and Puerto Rico have incidence rates 2.2 to 3.6 times 

higher than those of NHW, whereas Hispanics from South or Central America have rates 4.3 

to 5.1 times higher. In contrast, rates in Cubans are almost as low as those of NHW (66). No 

differences are seen between Hispanics and NHW for either stage at diagnosis (67) and 

overall or stage-specific survival (68, 69).

Of the 2 main subtypes of gastric cancer, proximal (cardia) cancers have been increasing, 

especially in developed countries (70) and distal (non-cardia) cancers have declined in both 

Hispanics and NHW. Each subtype is associated with different etiologic factors. Proximal 

cancers, which are more frequent in NHW (71), are associated with obesity and 

gastrointestinal reflux (72). Given the recent increase in obesity in Hispanics, a concern is 

whether incidence rates of proximal cancers will increase in the future. Helicobacter pylori 
infection is an established risk factor for distal gastric cancer (66, 73, 74). Infection with H. 
pylori occurs in early childhood and is likely transmitted person-to-person via fecal-oral or 

oral-oral routes (75–77). Data from the third National Health and Nutritional Examination 

Survey show that Hispanics from Mexico had higher rates of infection than NHW (61.6% 

vs. 26.2%, respectively; ref. 78). In addition, infection prevalence is higher among foreign-

born than United States-born Hispanics (79). Recent research has focused on risk factors 

responsible for progression, from infection to cancer, including bacterial virulence [i.e., 

cytotoxin-associated gene A (cagA) strains; refs. 80, 81] and host factors such as genetic 

variants that result in differential expression of proinflammatory cytokines (82). Eradication 

of H. pylori infection likely represents one of the more promising and achievable strategies 

for reducing the global impact of this malignancy.

Liver cancer

Liver cancer, primarily hepatocellular carcinoma (HCC), is not a common cancer in the 

United States; however, both the incidence and mortality rates of liver cancer are on the rise 

and they are substantially higher in Hispanics than in NHW (Figs. 1 and 2).

Men from Puerto Rico have the highest incidence of liver cancer (19.2 per 100,000), 

followed by men from Mexico (10.8) and Cuba (10.1; ref. 40). Furthermore, Hispanic men 

in the United States tend to have higher incidence rates of liver cancer than their 

counterparts living in Latin America (40). The most striking difference is the 2-fold 

increased risk for liver cancer among Puerto Rican men living on the U.S. mainland versus 

those in Puerto Rico (40, 83). Compared with men, women have a substantially lower annual 

incidence rate (about 5 per 100,000), which does not vary among Hispanic subgroups (40). 

Despite the substantially higher incidence rate of liver cancer in Hispanics, no epidemiologic 

studies have ever been done to elucidate the etiology of liver cancer in the Hispanic 

population and to identify the factors contributing to disparities in liver cancer risk by 

ethnicity, gender, and Hispanic subgroup.
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The risk factors for HCC include hepatitis B virus (HBC) and hepatitis C virus (HCV) 

infections, heavy alcohol consumption, cirrhosis, nonalcoholic steatohepatitis, tobacco 

smoking, aflatoxin exposure, and possibly obesity and type 2 diabetes (84, 85). The higher 

incidence rate of liver cancer in Hispanics than in NHW could partly be due to a greater 

prevalence of some of these risk factors in Hispanics. Although the prevalence of HBV and 

HCV seropositivity is similar in Hispanics and NHW (86, 87), Hispanics from Mexico are 

more likely than NHW to be heavy or binge drinkers (63% vs. 37%); Hispanics from Puerto 

Rico and Mexico are more likely to be obese (21% vs. 16%) and have diabetes (15% vs. 4%; 

refs. 87, 88). Hispanics also have a higher frequency of non–alcohol-related hepatic steatosis 

than NHW (45% vs. 33%; ref. 89). Health care disparities, for example, in access to early 

detection and receipt of adequate treatment for viral hepatitis, diabetes, and chronic liver 

diseases may also contribute to the higher liver cancer incidence rate in Hispanics.

The trend of increasing incidence in the United States in general may be partly attributed to 

the growing problems of obesity and diabetes, as well as improved survival of and hence an 

increased number of persons living with cirrhosis (90). The proportions of HCV- and HBV-

associated HCC almost doubled between 1993 and 1999 indicating that viral hepatitis may 

contribute to a significant proportion of the increase in HCC (91).

Inequities in health care access do not appear to explain the mortality pattern. The 

proportions of liver cancer diagnosed at distant stage in 2003 to 2007 were 17% and 18% for 

Hispanics and NHW, respectively, and the 5-year cause-specific survival rates in the 2 

populations were also similar (23% vs. 22%; ref. 54). Thus, the higher liver cancer mortality 

rate in Hispanics than NHW may largely be due to the disparity in their incidence rates.

Gall bladder cancer

Hispanics have the highest incidence of GBC in the United States. In women, the incidence 

rate in 2007 was 2 to 2.5 times higher for Hispanics than for NHW, African Americans, or 

Asian/Pacific Islanders. This rate ratio was about 1.7 for Hispanic men compared with NHW 

men (54).

The major risk factor for GBC is a history of gallstones, which are much more prevalent in 

women (92). Worldwide, the highest prevalence of gallstones occurs in various Native 

American groups (92). High prevalence rates also occur in Native Americans in Central 

America (93, 94). In Hispanics from Mexico and in Chileans, prevalence rates have been 

shown to increase with increasing percentage of Native American genetic admixture (94, 

95).

Risk factors for gallstone disease and those for GBC largely overlap. The most important 

risk factors for both diseases are age, gender, parity, obesity, and diabetes mellitus (92, 96, 

97). Most studies have also reported a significant increase in risk associated with a family 

history of either gallstones (98–100) or GBC (101–103). Hispanics have a higher prevalence 

of both obesity and diabetes, and Hispanic women have higher parity than NHW women 

(11) which, along with the Native American contribution to their genetic admixture, may 

explain the high GBC incidence in this population.
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The close association between gallstone disease and GBC suggests that gall bladder removal 

to treat gallstones is a significant preventive measure (92). More limited access to medical 

insurance among Hispanics than NHW (104) may potentially decrease access to surgical 

treatment for gallstone disease and effectively decrease primary prevention in this 

population.

Study Design Considerations

There is an unmet need to conduct studies of cancer etiology and progression in the Hispanic 

population. Unrealized opportunities offered by the Hispanic population, such as major 

differences in risk between Hispanic subgroups defined by country of origin or level of 

acculturation, have the potential to increase our understanding of the causes of cancer. Also, 

the Hispanic population may be an optimum setting in which to conduct studies of 

environmental and lifestyle exposures and gene–environment interactions for 2 reasons: (i) 

Hispanics are experiencing secular trends in exposures that are associated with immigration 

and acculturation, thus generating a greater range of exposure for selected environmental 

factors, such as diet, thereby providing greater study power; and (ii) there is a wide range in 

the underlying genetic ancestry of current Hispanic populations that may be measured with 

ancestry informative markers (AIM), which will facilitate potentially revealing analyses that 

incorporate AIMs into studies of genes, environment, and gene–environment interactions.

There is a paucity of even basic descriptive epidemiologic information about the prevalence 

of risk factors for cancer and determinants of compliance with prevention and screening 

guidelines and how such factors relate to each other, so surveys designed to characterize the 

heterogeneity of the Hispanic population (see the Heterogeneity of the Hispanic population 

section later) would be useful and would help inform the design of larger studies.

Regarding observational studies, a design that is useful for studying the full spectrum of 

cancer risk and other health outcomes is a cohort study. Advantages of the cohort design, 

articulated by Manolio and colleagues (105) include: (i) reduction in selection and recall 

biases, (ii) accuracy and reliability of environmental exposure data, (iii) ability to study 

predictive biomarkers, and (iv) ability to study a broad range of health outcomes. They 

suggested that “it is far more likely that environmental and behavioral changes, in interaction 

with a genetic predisposition, have produced most of the recent increases in chronic 

disease,” and concluded that “prospective cohort studies provide a valuable, feasible, and, 

indeed, indispensable means of exploring the genetic basis of complex diseases.”

However, cohort studies are very expensive to establish and take many years before the yield 

of cases is large enough for informative analyses, particularly for cancer endpoints. The 

primary motivation for establishing a new cohort of Hispanics would have to come from 

anticipated studies of more common end points that affect Hispanics at high rates, such as 

obesity, diabetes, and cardiovascular disease. For cancer, given the importance of the 

problem (and the opportunities) as described above, it may be that a series of large case– 

control studies of selected cancers, such as the 4 described above that occur at relatively 

higher rates in Hispanics, should be considered. While this design is reasonable for genetic 

association studies (e.g., the recent GWAS) given the availability of genomic controls to 
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“clean up” the signals from controls selected by a variety of ascertainment schemes and 

varying response rates, case–control studies are becoming problematic for the study of 

environmental and lifestyle factors because the response rates for controls selected from 

traditional sources (e.g., neighborhood, friends, random digit dialing) are dropping to 

worrisome levels, and this is even more of a concern for racial/ethnic minority populations 

such as Hispanics. The design and generation of proper control series for the study of 

nongenetic factors in today’s environment is an area that warrants more attention from the 

epidemiologic community.

As we contemplate the next generation of studies, we should also consider making full use 

of data that are already available. Two cohorts focused on Hispanics exist in the United 

States: the NHLBI-sponsored study entitled, “The Hispanic Community Health Study/Study 

of Latinos” (HCHS/SOL), which includes 16,000 participants recruited from San Diego, 

Chicago, New York City, and Miami (www.cscc.unc.edu/hchs/), and the ongoing “Mano a 

Mano” study in Texas, including more than 20,000 Mexican-American participants 

(www.mdanderson.org/patient-and-cancer-information/cancer-information/cancer-topics/

prevention-and-screening/studies-and-programs/prevention-studies-for-men-and-women/

mano-a-mano/index.html). In addition, groups of Hispanics are included in several of the 

cohorts participating in the NCI Cohort Consortium (epi.grants.cancer.gov/Consortia/

cohort.html). Table 1 summarizes the data available from cohorts with at least 2,000 

Hispanics. Approximately 80,000 individuals are available in 9 cohorts, more than half of 

whom are in the California component of the Multiethnic Cohort (MEC), which specifically 

targeted recruitment of a large number of Hispanics. The estimated number of cancer cases 

that have occurred among Hispanics during the follow-up of these cohorts is about 9,000, 

although the actual number is not known because not all cohorts have reported the relevant 

data. Overall, this is a valuable resource for epidemiologic research among Hispanics and an 

effort to conduct a pooled analysis of these data is encouraged.

Elements to Consider in Future Studies of Hispanic Populations

Regardless of design, there are a number of elements to consider as studies of cancer 

etiology and control in Hispanic populations are planned.

Heterogeneity of the Hispanic population

The tendency to date has been to consider Hispanics as a single category, as if they were a 

homogeneous population. This is not the case. From a population genetics perspective, U.S. 

Hispanics are characterized by different admixtures due to the history of the original 

populating of the Americas, colonization of different regions by different European 

countries at different times, and differential immigration patterns to the United States. In 

addition to differences in genetic ancestry, there are differences in environmental exposures 

and behavioral and lifestyle practices within the Hispanic populations, defined, in part, by 

their country of origin, degree of acculturation, and region of the United States to which they 

immigrated. We see this, for example, in differences in dietary practices (see below) and 

differences in smoking and alcohol consumption between the Hispanic subgroups cited 

above. Finally, as described above, risk of certain cancers differs 2 to 5-fold within Hispanic 
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population based on country of origin. Future studies should consider means of addressing 

this heterogeneity.

Genetic factors

AIMs—Genetic studies in admixed populations are particularly vulnerable to confounding 

due to population stratification, a difference in ancestry between cases and controls (106). 

Such confounding can be dealt with by estimating individuals’ genetic ancestry using 

genetic markers and then adjusting the analysis for individual ancestry (86). AIMs can be 

selected from lists that have been specifically compiled for this purpose (107–111). 

However, in many instances, finding the ideal “ancestral populations” for the population 

being considered is difficult. Native American populations have undergone several founder 

population effects so that Native Americans from Central America, the Caribbean, and 

different regions of South America may have substantial allele frequency differences (112). 

Thus, additional work to document the allele frequencies of previously described AIMs in 

more populations, especially in additional Native American populations, would enhance 

future studies in admixed populations such as Hispanics.

AIMs have been used to study a variety of Hispanic populations. In general, most Hispanic 

populations have a combination of European, Native American, and African ancestry, but the 

proportions vary substantially by country or region of origin. For example, Mexicans and 

Central Americans are descended mostly from European and Native American populations 

with a much lower proportion of African ancestry (113). Puerto Rican and other Caribbean 

populations are mostly descended from European and African populations with a lower 

proportion of Native American ancestry (113). Even within any particular Latin American 

country, there may be substantial differences by region. For example, in a recent study in 

Mexican women, Native American ancestry varied from 54% in Monterrey to 69% in 

Mexico City (34).

Once individual genetic ancestry is estimated, it can be used just as any other covariate in 

multivariate models to adjust for genetic associations and examine associations and 

interactions with environmental factors. For example, among Hispanic women living in 

California, some reproductive risk factors for breast cancer are associated with higher 

European and lower Native American ancestry (113). However, even after adjustment for 

reproductive characteristics and other risk factors, European ancestry is associated with 

higher risk of breast cancer among Hispanics in California (33) and among Mexican women 

(34). Thus, genetic ancestry in combination with known environmental risk factors may be 

used to understand the factors leading to a difference in risk across different Hispanic 

populations (114).

“Coverage” in GWAS panels and relevant considerations for GWAS in 
Hispanic populations—GWAS of common cancers have been initiated in Hispanic 

populations to assess both the pan-ethnic nature of the loci observed in populations of 

European ancestry and to search for novel risk variants that may be more common or limited 

to populations with Native American ancestry. Initial scans in breast and prostate cancer are 

revealing interesting and unexpected results, such as substantially weaker associations at the 
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fibroblast growth factor receptor (FGFR) locus with breast cancer and at 8q24 with prostate 

cancer (Chris Haiman, unpublished work). Additional large-scale efforts across a wide range 

of Hispanic subgroups will be needed to better understand the genetic basis of cancer risk in 

the Hispanic population. The current set of genome-wide scanning arrays mainly includes 

content for tagging common genetic variation in European populations. The relative 

coverage in these arrays of genetic variation in Hispanic populations is not known, but 

ongoing projects should help address this important question. For example, the 1000 

Genomes Project is sequencing Hispanic samples (70 each from Mexican Americans in Los 

Angeles, Puerto Ricans, Colombians, and Peruvians and 100 Iberians from Spain) and will 

be completed in the near future.

Environmental factors

We made the case above that Hispanics may be an informative group in which to study 

environmental, behavioral, and lifestyle factors potentially associated with cancer risk. The 

study of such exposures is not without challenges, however, given the following factors: (i) 

lower average education; (ii) lack of preliminary data for targeting novel risk factors, and 

(iii) the need to consider interactions between environmental exposures, ancestry, and 

acculturation with the consequent loss of statistical power. Below, we address some 

measurement considerations that may enhance the information we obtain on environmental, 

behavioral, and lifestyle factors in Hispanics.

Assessment of physical activity—There is evidence for preventive effects of physical 

activity on breast, colon, endometrial, prostate, and lung cancer (115). The Hispanic 

population is at significant risk for physical inactivity and obesity. For example, in a 

nationally representative sample of 68,288 youth in the United States, 22.5% of foreign-born 

Hispanic youth were physically inactive, defined as having no physical activity in any day in 

the past week, compared with 9.5% of NHW children (116). Hispanic adults report less time 

spent in leisure-time physical activity than NHW (117). In Hispanic youth, 38.2% were 

overweight or obese, compared with 31.7% of all U.S. youth and 76.9% of Hispanic adults 

were overweight or obese compared with 67.5% of NHW (118–120).

Physical activity is a complex cluster of diverse behaviors that can be measured in many 

ways including direct observation, objective measures (e.g., pedometers or accelerometers), 

or questionnaire-based self-reports. Although self-report is the least costly measurement 

modality, people tend to either misremember or overestimate their own physical activity 

(121). The complexities involved in measuring physical activity by self-report in Hispanic 

populations are amplified by the fact that most physical activity measures are not culturally 

tailored for Hispanic populations. In fact, a recent review could not identify a single Spanish 

language measure of physical activity that met minimum guidelines for cultural adaptation 

and translation of measures for use among Hispanics (122). Therefore, objective 

measurement of physical activity in Hispanic populations is advocated. Accelerometry is the 

most commonly used objective method of current physical activity assessment in both youth 

(123) and adults (124) and is not subject to memory or social desirability bias. Recent 

advances in integrated circuitry and memory capacity have produced sensitive, unobtrusive 
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accelerometers that measure the intensity, frequency, and duration of movement for extended 

periods (125).

Assessment of diet—Most large studies on dietary etiology of disease use some 

variation of a food frequency questionnaire (FFQ). However, because the validity of the 

assessment depends on a predefined food list, the use of an existing FFQ is limited to the 

group for which it was created. Several questionnaires have been designed for subgroups of 

the Hispanic population, but most of these only cover the Mexican-American diet (126). 

Further, FFQ used with multiple Hispanic populations nationally showed low validation 

coefficients (127). One questionnaire has been designed for Hispanics of Caribbean origin, 

such as Puerto Ricans, Dominicans, and Cubans (128), but we know of no existing 

questionnaire that covers all of the diverse Hispanic subgroups in the United States.

Because of the recognized limitations of existing FFQ, the current NHLBI multisite Study of 

Latinos (SOL) measures dietary intake using two 24-hour recalls (129). This open-ended 

method is useful for groups for whom there are limited quantitative data from which to 

develop a FFQ. These data will contribute to a better understanding of the current diets of 

diverse Hispanic groups in the United States, which have not been available from large-scale 

surveys since the Hispanic Health and Nutrition Examination Survey (HANES) conducted in 

the 1980s (130). This method, however, is not without error. In addition to known problems 

with underreporting, a major limitation of 24-hour recalls is the random error associated 

with day-to-day variability in intake, which can lead to misclassification.

A valid method should ideally represent an integrated measure of long-term intake with 

reasonably equal coverage of major foods and preparation methods in population subgroups. 

For large multicenter studies, it should be conducted efficiently, ideally in a single 

administration. To avoid cross-study bias, it is important that future studies are planned in 

advance to use the same dietary assessment tool with appropriate training and standardized 

implementation. It will be important to develop such a tool for use in studies that include 

multiple Hispanic subgroups, probably using elements of 24-hour recall responses with an 

FFQ format to ensure complete and reasonably uniform assessment of usual intake across 

groups.

Biomarkers of exposure—Biomarkers may contribute to exposure assessment, 

complementing external monitoring data, questionnaires, and medical and other types of 

records (131). These biomarkers have the potential to integrate exposures acquired through 

different routes and to specify subcomponents of exposure. Furthermore, they reflect 

interindividual differences in uptake, metabolism, and excretion of the relevant agents; these 

differences can be due to genetic variability but also due to interactions with other 

exposures. For example, biomarkers of carcinogen metabolites, such as the tobacco-specific 

N-nitrosamine 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK), are proving relevant 

to tobacco-related carcinogenesis, incorporating differences in smoking habits, type of 

tobacco, and individual metabolism (132). Temporal relevance is the main drawback of 

exposure biomarkers, as they typically reflect recent exposure, whereas epidemiologic 

studies require integration of exposure over a long period of time or time windows relevant 

to the carcinogenic process.
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Only a small number of studies have investigated biomarkers of exposure to carcinogens in 

Hispanics, but results suggest the usefulness of this approach. In a study of markers of 

exposure to second-hand smoke in pre-school children from New York, levels of polycyclic 

aromatic hydrocarbons (PAH)-albumin adducts were lower in Hispanic than in African-

American children, after controlling for questionnaire-based exposure to second-hand smoke 

(133). Similarly, in a study of adult smokers, levels of PAH-DNA adducts were lower in 

Hispanics than in African Americans, after adjustment for self-reported smoking (134). 

Despite their limitations, these data support inter-ethnic differences in tobacco-related 

carcinogenesis. In a study of breast cancer, levels of plasma protein carbonyls, a marker of 

oxidative damage from both exogenous and endogenous sources, were associated with 

increased cancer risk and these levels were lower in Hispanic women, again suggesting 

differences in carcinogenicity in different groups of the population (135).

Metabolomics to complement environmental and genomic studies—With regard 

to the complex inter- and intraethnic effects on cancer risk of immigration- and 

acculturation-associated changes in the environment, the emerging field of metabolomics 

holds promise to enhance the measurement of these factors on individual metabolism and 

their relationship to disease risk. High-throughput, highly parallel metabolite analyses of 

complex matrices show early promise to enhance our knowledge of the diversity of the 

human metabolome (136). This includes measures of metabolites that are derived from or 

influenced by diet and other environmental exposures (i.e., hormones, toxicants, drugs, 

infectious agents) and that enable the study of complex host and gut flora “genome” 

interactions not measured by other approaches (http://www.metabolomics.ca/). Although 

promising results are emerging for the application of metabolomics to the study of cancer 

endpoints (137), application to risk assessment in the population setting is in its infancy. In 

contrast to efforts in the diagnostic and treatment settings, interest in metabolomic cancer 

risk biomarkers have focused largely on nutrition (138) and hormones, particularly estrogen 

exposures (e.g., refs. 139, 140). Nutritional “metabolomics,” the profiling of the small 

molecules of biologics resulting from dietary exposures and the joint metabolism by the host 

and gut flora, offers new opportunities for more precise biochemical (nongenetic) 

measurement of “nutritional phenotypes” (141) to study their relationship to cancer risk 

(138, 142–145). To our knowledge, no studies are currently investigating the impact of 

environmental change on the nutritional phenotype or other metabolic patterns and cancer 

risk in Hispanics.

Cultural factors

Hispanic cultural values (e.g., machismo, familism, fatalism) may affect risk of cancer and 

compliance with screening guidelines (146–150). Key cultural indicators for Hispanics 

include those commonly studied under the umbrella concept of acculturation, including 

retention of the Spanish language and Hispanic cultural practices, values, and identifications 

as well as acquisition of U.S. cultural practices, values, identifications, and English language 

proficiency (151). These indicators are no longer viewed along a single continuum of 

acculturation but rather within separate heritage and receiving dimensions of acculturation. 

This approach enables individuals to be bilingual and bicultural—endorsing nonconflicting 

practices, values, and identifications from both cultures simultaneously.

Haile et al. Page 14

Cancer Prev Res (Phila). Author manuscript; available in PMC 2018 February 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.metabolomics.ca/


The literature is inconsistent about how these dimensions relate to cancer risk and outcomes. 

Some studies have found that “more acculturated” Hispanics were more likely to seek out 

cervical cancer screening (152), mammography (153), and genetic cancer risk testing (154), 

whereas other studies have found that “less acculturated” Hispanics were more likely to 

present for CRC screening (155). However, the literature is limited by imprecise measures 

and varying definitions of acculturation as well as by confounding of acculturation with 

other variables such as socioeconomic status, education, and access to health care.

Moving to multidimensional measures of acculturation might help to elucidate the complex 

associations between acculturation and cancer risk decisions about cancer screening and 

treatment seeking.

Few studies have attempted to study the effects of acculturation on cancer incidence or 

mortality. Several studies have examined proxy measures of acculturation in relation to 

cancer outcomes. These proxy measures have ranged from simple comparisons such as birth 

place and length of residence in the United States to more tangential measures such as 

integration into non-Hispanic neighborhoods. Overall, these studies support the notion that 

acculturation to the U.S. culture (or loss of ties to traditional Hispanic cultures) is associated 

with increased incidence of breast cancer (19, 156), CRC (156), and lung cancer (156) and 

increased cancer mortality (157). However, much of this information is piecemeal and the 

proxy measures used to represent acculturation may not capture the construct adequately 

(151). Large longitudinal studies are needed to gain a more complete understanding of the 

effects of multiple aspects of acculturation on cancer incidence and mortality.

Expanding the focus of acculturation, the interrelation of complex socioeconomic status 

(SES) factors, especially poverty (158) contribute to observed disparities in cancer incidence 

and death among racial, ethnic, and underserved groups (159, 160) SES, more than race or 

ethnicity, predicts likelihood of behavioral risk factors for cancer (e.g., smoking, physical 

inactivity, obesity, excessive alcohol intake) and having health insurance that provides access 

to screening for early detection, prevention, and treatment. This holds especially true in the 

case of Hispanics (11); differences in lifestyle and access to care and treatment weigh most 

heavily in this disparity (161, 162). Hispanics are also less likely to have health insurance 

than any other racial or ethnic group (18). Data on whether SES accounts for differences in 

risk for specific cancers in Hispanics are conflicting and more research is needed to clearly 

delineate the effects of acculturation and SES (163–167).

Summary

Cancer studies focused on the Hispanic population are warranted because this population 

represents a major, fast-growing, and understudied segment of the U.S. population and the 

cancer patterns described above offer some intriguing opportunities for research that may 

help elucidate the etiology of selected cancers. The issue of heterogeneity of the Hispanic 

population should be addressed in future studies as this population is highly diverse with 

respect to genetic ancestry, migration history and acculturation, prevalence and history of 

exposure to environmental exposures, behavioral and lifestyle practices, and cancer risk. 

This diversity presents both a challenge and an opportunity.
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Figure 1. 
A and B, age-adjusted SEER incidence rates by ethnicity and site. IR, incidence rate. Cancer 

sites include invasive cases only. Incidence source: SEER 13 area (San Francisco, 

Connecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, Atlanta, San Jose-Monterey, 

Los Angeles, Alaska Native Registry, and Rural Georgia). Rates are per 100,00 and are age-

adjusted to the 2000 U.S. Std Population (19 age groups-Census P25-1130). Regression 

lines are calculated using the Joinpoint Regression Program Version 3.4.3, April 2010, 

National Cancer Institute. Hispanics are not mutually exclusive from whites, blacks, Asian/

Pacific Islanders, and American Indians/Alaska Natives. Incidence data for Hispanics and 

Non-Hispanics are based on NHIA and exclude cases from the Alaska Native Registry.
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Figure 2. 
Mortality rates. Average age-adjusted SEER mortality rates (2005–2007) by ethnicity and 

site. Cancer sites include invasive cases only unless otherwise noted. Incidence source: 

SEER 13 area (San Francisco, Connecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, 

Utah, Atlanta, San Jose-Monterey, Los Angeles, Alaska Native Registry, and Rural Georgia). 

Rates are per 100,000 and are age-adjusted to the 2000 U.S. Std Population (19 age groups-

Census P25-1130). Hispanics and NHWs are mutually exclusive. Incidence data for 

Hispanics and Non-Hispanics are based on NHIA and exclude cases from the Alaska Native 

Registry.
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Figure 3. 
Prevalence of cancer screening among U.S. adults by ethnic group: 2008. Sigmoidoscopy 

was observed in past 10 years, among men aged 50 years and older. Mammogram: in past 

year, among women aged 40 years and older. Pap test: Papanicolaou test in past 3 years, 

among women aged 18 years and older. A digital rectal examination within the past year for 

men who have not been told they have had prostate cancer. NHW, NH Black, and Hispanic 

are mutually exclusive. FOB, fecal occult blood test (in past year, among men aged 50 years 

and older); PSA, prostate-specific antigen test (in past year among men aged 50 years and 

older). Source: Behavioral Risk Factor Surveillance Survey, 2006 data, reported in ref. 168.
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Table 1

Number of Hispanics included in cohorts participating in the NCI Cohort Consortium and expected number of 

cancer cases (cohorts with <2,000 Hispanic subjects are excluded)

Cohort Na Expected cancer casesb Cohort website

California Teachers Study 50,000 530 www.calteachersstudy.org/index.html

MEC 47,000 6,340 www.crch.org/multiethniccohort

NIH-AARP 11,000 1,210 www.dietandhealth.cancer.gov

NHS-II 3,000 70 www.channing.harvard.edu/nhs

PLCO 3,000 320 www.dcp.cancer.gov/

7th Day Adventistsc 3,000 60 www.llu.edu/public-health/health/index.page

Sister Studyd 3,000 90 www.sisterstudy.org

SCCS 2,000 NA www.southerncommunitystudy.org

WHI 6,000 710 www.whi.org

Total 83,000 9,330

Abbreviations: MEC, Multiethnic Cohort Study; NIH-AARP, NIH-American Association for Retired Persons study; NHS-II, Nurses Health Study 
II; PLCO, Prostate Lung Colorectal and Ovarian Cancer Cohort Study; SCCS, Southern Community Cohort Study; WHI, Women’s Health 
Initiative Study.

a
Number of Hispanics included in the cohort, based on the data available in the Cohort Consortium database (epi.grants.cancer.gov/Consortia/

cohort.html).

b
Expected number of cancer cases among Hispanics, based on ratio of number of Hispanics over total cohort (assuming comparable age/sex 

distribution and cancer rates).

c
7th Day Adventist Health Study.

d
Sister Study of Breast Cancer.
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