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Chapter 2
Disaggregated Hispanic Groups 
and Cancer: Importance, Methodology, 
and Current Knowledge

Paulo S. Pinheiro, Karen E. Callahan, and Erin N. Kobetz

�Introduction

Hispanics living in the United States are heterogeneous: US-born and foreign-born; 
Mexican, Puerto Rican, Cuban, Dominican, Central American, South American, 
and a small number from Spain; wealthy and impoverished; English and/or Spanish 
speaking; residing in the North, South, East, or West; situated in cities or rural areas. 
These varying socioeconomic circumstances, nativity and/or immigration experi-
ences, and cultural values and practices are strongly associated with cancer risk 
factors and thus impact cancer outcomes.

�Epidemiology of Cancer in Hispanics: Aggregated

Cancer is the leading cause of death of all Hispanics combined [1], with the annual 
number of new cases diagnosed in 2014 exceeding 128,000 [2]. To address the 
increasing cancer burden of the burgeoning Hispanic population, including the 
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development of cancer prevention and control strategies, all stakeholders, from cli-
nicians to researchers to policymakers, must have timely and accurate population-
based cancer indicators, namely incidence, survival, and mortality. Incidence 
patterns are routinely reported by the North American Association of Central Cancer 
Registries (NAACCR) in their Cancer in North American (CiNA) Annual Reports 
[3] and the Annual Reports on Cancer, which group data from the Surveillance, 
Epidemiology, and End Results Program (SEER) and the National Program for 
Cancer Registries (NPCR) [4]. In addition, SEER provides data available for sur-
vival estimates of Hispanics [5], and mortality data are provided by the National 
Center for Health Statistics within the Centers for Disease Control and Prevention 
(CDC) [6].

However, accurate indicators for Hispanics are affected by specific problems. 
Hispanics are known to be undercounted at the cancer registry level [7, 8], largely 
due to incompleteness of the ethnicity variable. NAACCR protocols for the calcula-
tion of incidence rates reduce this undercount by using the NAACCR Hispanic 
Identification Algorithm (NHIA) which relies partly on Hispanic surname [9]. 
Mortality data also suffer from some degree of undercount, potentially up to 5% 
[10]; however, routine use of similar algorithms does not take place. Nonetheless, 
Hispanic incidence and mortality estimates are generally consistent with each other 
and show that US Hispanics in aggregate have lower cancer incidence and mortality 
rates (overall and for the most common cancers) than the non-Hispanic white 
(NHW) referent group [1]. Important and well-known exceptions to this pattern are 
infection-related cancers, in particular cervix, liver, and stomach, for which 
Hispanics, examined in aggregate, have shown consistently higher rates than NHWs 
[1]. For survival, follow-up for foreign-born in general and Hispanics in particular 
can be difficult to perform, especially in comparison to NHWs and non-Hispanic 
Blacks [11]. However, SEER registries show that for all stages combined, cancer 
survival of Hispanics is similar or only slightly lower than NHWs, depending on 
cancer site [5].

Given the lower incidence, lower mortality, and relatively comparable survival 
among Hispanics in relation to NHWs, cancer has been frequently cited as another 
example of the “Hispanic Paradox,” whereby Hispanics have positive health out-
comes despite documented challenges with lower socioeconomic status and access 
to quality health care [12]. Another often cited positive characteristic in the study 
of health outcomes for Hispanics is the Healthy Immigrant Effect [13] (whereby 
immigrants are healthier on average than both their counterparts at home and the 
populations in the host countries) as a sizable portion of Hispanics are immigrants 
to the United States. The reality, however, may well be more complicated. Evidence 
from Fenelon et al. [14] has shown that the “Paradox” in terms of cancer mortality 
(and thus incidence) may largely be tobacco-related, and analyses of the potential 
survival parity or advantage for Hispanics on a population basis may be in part 
artifactual, a problem addressed later in this manuscript [11, 15–17]. Additionally, 
cancer patterns among US-born Hispanics in relation to NHWs are not nearly as 
favorable as their foreign-born counterparts in the United States [18], offering a 
persuasive counterargument to the contention that any advantage stems from being 
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Hispanic per se; rather, the advantage is at least partly being foreign-born, an 
advantage not exclusive to Hispanics, but also present among foreign-born Asians 
and Blacks [19, 20].

Such complexities are challenging, justifying the need for a distinct focus on 
cancer among Hispanics. Hispanics are demographically young, considerably het-
erogeneous, and, by and large, recent arrivals, as shown by the sevenfold increase in 
the Mexican Hispanic population between 1970 and 2010 [21]. Thus, they differ 
from the more established NHW and non-Hispanic Black populations and need a 
more critical and refined evaluation of their cancer indicators for a full understand-
ing of their epidemiological patterns. Simply stated, aggregate estimates for all 
Hispanics that do not consider birthplace and the distinct Hispanic groups are mask-
ing considerable variation, with poor cancer outcomes seen among some segments 
of the Hispanic population that deserve additional targeted efforts to reduce dispari-
ties. Equally compelling is that careful examination of the determinants of these 
vast differences, whether risk or protective factors, can provide crucial information 
needed for effective public health and clinical intervention. In addition, any existing 
survival advantages among Hispanics could be hypothesis-generating and/or pro-
vide insights into improving cancer outcomes for other populations. Lastly, we 
demonstrate that specific Hispanic group analyses can provide new insights into the 
etiology of some cancers, insights only revealed by examining patterns among dis-
tinct Hispanic groups.

�Epidemiology of Cancer in Disaggregated Hispanic Groups

�Challenges in the Data

Cancer Registry Data (Incidence and Survival)  Given their heterogeneity, much 
can be learned from examining the unique cancer profiles of all sizable Hispanic 
groups in the United States. These can be divided into 35 million Mexicans, 5.5 
million Central Americans, 5.3 million Puerto Ricans, 4.1 million South Americans, 
2.1 million Cubans, and 1.8 million Dominicans as of 2015 [22]. Additionally, 
examining differences between US-born and foreign-born (FB) groups adds clarity 
to the profiles, albeit only feasible with Mexican and Puerto Rican populations (for 
whom birth on the island is often analyzed as equivalent to FB), because of the 
sparsity of US-born cancer cases among the other Hispanic groups. NAACCR stan-
dards currently include the following specific categories of Hispanic ethnicity 
(group) for cancer cases: Mexican, Puerto Rican, Cuban, Dominican, and a single 
category for Central/South American, a convenient aggregation of very diffuse pop-
ulations, despite having sociodemographic characteristics that are substantially dif-
ferent between the two. In addition, there are categories for other specified Hispanics 
including those from Spain, Hispanics by surname only, and Hispanics not other-
wise specified (NOS) [3].

2  Disaggregated Hispanic Groups and Cancer: Importance, Methodology, and Current…
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Overall, population-based analyses of cancer outcomes by Hispanic group and 
birthplace are obviously dependent on the completeness of these two data pieces. 
Unfortunately, both variables are substantially incomplete in cancer surveillance 
data required for incidence and survival statistics. In the most recent CiNA report 
released by NAACCR in 2017 [3], known specific group for 2010–2014 among 
Hispanic cancer cases was as low as 32% in Texas and only 58% in New York and 
New Jersey, all states with high Hispanic populations. Birthplace was only 50% 
complete for registry data in California (CA) [23] and 43% in Florida (FL) [24], 
ideal states for studying differences between US-born and FB Mexican Hispanics 
(CA) and specific Hispanic groups (FL).

Mostly because the underlying data is complex and because of this considerable 
incompleteness, incidence rates of Hispanic groups have been estimated only a few 
times. Some researchers assigned groups ecologically at the county level, for exam-
ple, Puerto Rican for all Hispanic cases residing in counties in New  York City, 
Mexican for all Hispanics in Los Angeles County, and Cuban for all Hispanics in 
Miami-Dade and Broward counties in Florida [25, 26]. However, these methods are 
subject to substantial misclassification of Hispanic group at the individual level, 
leading to inflated estimates for some groups and underestimates for others. Other 
researchers assessed heterogeneity in risk among Hispanic groups using propor-
tional incidence ratios (PIRs) [27, 28]; however, because PIRs do not depict the 
actual incidence of disease and are highly dependent on the relative frequency 
weight of each cancer, they have the potential to be misleading. To date, the only 
incidence rates for Hispanic groups calculated with individual level data was deter-
mined based on three years of Florida data (1999–2001) and included imputation of 
32% of Hispanic cases to specific groups based on county of residence, cancer site, 
age and sex [29]. The study found that Mexicans in Florida had low cancer risk for 
most cancers except liver, cervical, and stomach, while Cubans and Puerto Ricans 
shared higher cancer risk compared to other Hispanic groups and had rates of endo-
metrial, prostate, and colorectal cancer similar to NHWs [29]. Cubans more closely 
resembled NHWs with lower cervical and stomach cancers than other Hispanics, 
yet they surpassed NHWs for colorectal cancer, while Puerto Rican males showed 
particularly high liver cancer rates [29]. Some of these relative patterns observed for 
incidence are similar to current mortality analyses [30], suggesting that the underly-
ing risk factors for each of these populations have not substantially changed in the 
last decade and attesting to their persistence in the respective Hispanic populations. 
Since then, no other study has attempted to estimate population-based incidence 
rates for Hispanic groups.

Like incidence research, and owing to many of the same shortcomings, few stud-
ies have analyzed differential cancer survival by Hispanic group. These projects 
were mostly conducted in Florida [15, 31], the state with sufficient heterogeneity 
and numerically sizeable Hispanic groups to conduct such studies, but were subject 
to some important biases, as discussed in more detail below. SEER provides sur-
vival statistics for Hispanics, which are predominantly reflective of the experience 
of Mexican Hispanics given the overwhelming proportion of this group in the SEER 
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coverage area [5]. However, because of incompleteness of place of birth, SEER 
survival statistics reports do not make a distinction between US- and foreign-born 
Hispanics [5]. Overall, the consequence of this obstacle in the data and its conse-
quences (see below) is a virtual dearth of knowledge regarding differences in sur-
vival among specific Hispanic groups and compared to other non-Hispanic 
populations.

Vital Statistics Data (Mortality)  In contrast to surveillance data (used for inci-
dence and survival), mortality data, particularly when obtained directly from states, 
can be assembled to achieve near completeness for Hispanic specific groups. 
Another advantage of mortality data is that with additional work using specific 
place of birth and text fields, it is possible to study Central Americans and South 
Americans separately, which is not possible in cancer registry data. Thus, mortality 
data are optimal to analyze Hispanic heterogeneity in detail.

While the National Vital Statistics System data from the CDC [6] have the advan-
tage of covering the entire nation, the available data lack sufficient detail on some 
key variables, such as specific country of birth and ethnicity text fields. These fed-
eral datasets are compiled from each state’s data and rely on broader variables (e.g., 
US versus foreign birthplace, South/Central American ethnicity) which inevitably 
leads to some degree of misclassification [6]. As an example, for cancer deaths that 
occurred between 2010 and 2016 in the diverse state of Florida, 29%, 24%, 17%, 
10%, and 9% of individuals born in Paraguay, Spain, Argentina, Venezuela, and 
Honduras, respectively, were coded as non-Hispanic [32]. Furthermore, of all 
Argentinians categorized as Hispanic, coded Argentina by birthplace and/or text 
fields, 38% were not correctly categorized in the South/Central American category, 
most likely falling into the Ethnicity Other category. The pattern continued with at 
least 20% of those who were known to be from Central/South America (Nicaraguans, 
Colombians, etc.) and not found in the South/Central American grouping category 
[32]. On the other hand, individuals born in countries such as Brazil, Italy, and 
Portugal have substantial proportions recorded as Hispanic ethnicity, when this does 
not correlate with the US Office of Management and Budget (OMB) definition of 
Hispanic [33]. While this misclassification results in some underestimation of 
Hispanics as a whole, its final effect on estimated rates is more pronounced when 
studying specific Hispanic groups, with misclassification across groups as well as a 
variable proportion of Not Otherwise Specified Hispanic cases (NOS).

However, at the state level, mortality data for some states contains the necessary 
detailed information that allows for accurate specific group classification based on 
codes for ethnic groups and specific birthplace, augmented with revealing text 
descriptive for otherwise incompatible or incomplete cases. In our studies [18, 30, 
34], we found data in three states (California, New York, and Florida) to be more 
than 97% complete with a traceable specific Hispanic group leaving only 3% of 
cases as Hispanic NOS. Notably, the availability of ethnicity group, birthplace, and 
text fields was partial for other states (Texas) and unavailable for Maryland and New 
Jersey, limiting their use for this purpose.

2  Disaggregated Hispanic Groups and Cancer: Importance, Methodology, and Current…
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�Challenges in the Analyses

Primary to the accurate disaggregation of Hispanics into unique groups is the iden-
tification of all those in the population who are indeed Hispanic. While acknowledg-
ing that race and ethnicity are social constructs that vary by geography across the 
globe, within the United States, disparities research has followed the OMB-defined 
division [33] of races into four mutually exclusive categories (and mixed race) while 
ethnicity is coded as Hispanic or Latino, via a binary Yes/No. Once a case is coded 
Hispanic, then depending upon the data source and how it is collected, specific 
group allocation follows. One of the greatest challenges in population-based studies 
is how to best handle those persons who cannot be allocated definitively to a group, 
commonly referred to as Not Otherwise Specified, or Hispanic NOS. Importantly, 
these persons do not constitute an actual distinct group, as each case logically 
belongs to a specific group (or combination of groups) at some point whether in the 
present or by heritage from past generations. Despite that, a minority of cases 
(mostly US-born) self-identify as Hispanic only. However, a comparison of inci-
dence data (low completeness of Hispanic specified group) to mortality data (very 
high completeness of Hispanic specified group) shows that more often, specific 
group information is known to the individual case, but is not asked, not known, or 
not available to those who record the data. Thus, assignment to the Hispanic NOS 
category is commonly a result of incomplete information. How researchers attend to 
these cases determines the accuracy of resulting calculated indicators.

Incidence and Mortality Rate Problems for Disaggregated Hispanic 
Groups  Management of Hispanic NOS cases varies between the sources of data 
used for calculating cancer outcomes. Cancer registry data for cancer incidence and 
death data for mortality rates are used in the numerators, and census-based popula-
tion data are used in the denominators. Census reports have traditionally grouped 
Hispanics into five categories, with only three corresponding to specific groups: 
Mexicans, Puerto Ricans, and Cubans. Other Specified Hispanics (which includes 
any specified group such as Dominican, Central American, South American, 
Spaniard, etc.) make up a fourth group, and a very sizeable Hispanic NOS group is 
the last. Thus, Hispanic NOS cases in the numerator, whether derived from incom-
plete incidence data or more complete mortality data, do not correspond to the NOS 
cases in the denominator, which raises a critical compatibility issue. When estimat-
ing rates for these specific groups, the lack of proper handling of NOS cases with 
the correction of this imbalance can truly confound our understanding of patterns 
among Hispanics.

Mortality rates are a good example. Without attending to the fact that the total 
number of NOS cases in census data logically includes Hispanics from potentially 
all groups (including Mexican, Puerto Rican, and Cuban) [35], people will be miss-
ing from the denominator for the three groups that are specified: Mexican, Puerto 
Rican, and Cuban. Another common problem arises in studies which combine the 
fourth (Other Specified, i.e., South and Central Americans, Dominicans) and fifth 
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census groups (Hispanic NOS) into one denominator group and combine all non-
Mexican, non-Puerto Rican, and non-Cuban cancer cases into one numerator group. 
These NOS mismatches between numerators and denominators result in an overes-
timation of death rates for the Mexican, Puerto Rican, and Cuban groups, with a 
meaningless underestimation of the Hispanic NOS mortality rates (often labeled as 
Other Hispanics or South and Central American, more for convenience than accu-
racy). For incidence rates, the problem is even worse because the specific group 
information in the numerator is substantially less complete than mortality data; and 
without accounting for the Hispanic NOS, these group-specific rates are inevitably 
underestimated. Sadly, some research published in reputable journals fail to meet 
the basic logical tenet that the sum of the parts should equals the whole; rather these 
studies present disaggregated results where the sum of the weighted rates for each 
group does not correspond to the total All Hispanics rate. Errors of this nature arise 
from the complexity of managing the Hispanic NOS cases; treating NOS cases as 
an included unique group and excluding them are both problematic. Thus, as in our 
research, exhaustive ascertainment of specific group in both the cancer data and the 
denominator data from available detailed sources [22], followed by treatment of the 
remaining (hopefully minimal) NOS cases via appropriate partition and/or imputa-
tion strategies, is essential for the presentation of the true cancer incidence and 
mortality rates in Hispanic groups. In addition, the partition and/or imputation 
should always take into account birthplace distributions [36] in both the cancer data 
and the population data.

�Survival Estimation Problems for Disaggregated Hispanic 
Groups

Hispanic NOS  Survival estimates on a population level are derived from one data 
source, cancer registries, and thus theoretically should avoid the problem of numer-
ator/denominator mismatch. Survival denominators are all the cancer cases, while 
numerators are those who have survived up until a certain designated period of time. 
However, a crucially important methodological barrier to calculate accurate survival 
for groups also includes the “nebulous” Hispanic NOS category and who it repre-
sents. In cancer surveillance data (registries), a proper specific group is more likely 
specified when the death has occurred because extra information on ethnicity and/
or birthplace is available from direct access to and/or linkages with death certificate 
data. Consequently, having a specified Hispanic group in registry data is positively 
correlated with death, the exact outcome of interest in survival analysis [16, 17]. 
Conversely, if a Hispanic case is not deceased, the information available for precise 
group and birthplace is much less available, making it more likely to be ascribed as 
Hispanic NOS, rather than Mexican, Cuban, etc. The resulting survival estimates 
for the specified Hispanic groups will thus be underestimated, or lower than reality, 
precisely because those who are alive from any given specific group are more likely 
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to be coded NOS while those who are dead are more likely to have a specified group 
[16, 17]. In practical terms, this results in a specific group likely appearing to have 
worse (lower) survival than reality, while the Hispanic NOS survival will have bet-
ter (higher) survival than that seen for all Hispanics combined, as these NOS cases 
are more likely to appear alive [16, 17]. Thus, exclusion of Hispanic NOS cases in 
survival analysis, under the false assumption that membership in the NOS group is 
random, results in highly biased results, with a specified group having biased low 
survival compared to other non-Hispanic groups (e.g., NHWs), since some alive 
cases are being excluded. Additionally, even if Hispanic NOS cases are excluded 
and analysis is restricted to Hispanic known groups only, survival comparisons will 
still be biased. This is because Puerto Ricans and Cubans are two groups for which 
death matches are more complete than Mexicans and Central and South Americans, 
given the higher proportion among Puerto Ricans and Cubans of a workable social 
security number, the essential variable for death linkages [11, 15]. As it stands, on a 
population basis, exclusion of NOS cases misses the population-based characteris-
tics of the data for each of the Hispanic groups and results in making their outcomes 
look worse than reality.

Disproportionate Loss to Follow-up  Survival studies have identified artifactual 
factors impacting death linkages to cancer registry data, particularly for minority 
groups with substantial proportions that are foreign-born such as Hispanics [11, 15]. 
Linkage problems arise from an inability to match social security numbers (SSN) 
because of diverse reasons including lack of SSNs, incorrect SSNs resulting in non-
matches, or different structure of surnames or misspellings, common among 
Hispanics as well as among Asians from countries with non-Roman alphabets [11]. 
Missed deaths also arise from cases that are diagnosed in the United States but die 
in another country. These may be non-residents who are falsely coded as resident 
when coming to the United States solely for diagnosis and treatment, often referred 
to as “medical tourism.” Others may be residents who are diagnosed here but return 
to their home countries to die, a phenomenon referred to as the “Salmon Bias” [37].

In all the described scenarios, persons from minority populations, especially 
those with late stage disease, are disproportionately lost to follow-up [11]. This may 
bias their survival upward (better than reality), especially in non-SEER states with 
registries associated with the CDC’s National Program of Cancer Registries 
(NPCR). The difference between the registry types arises because SEER registries 
benefit from the requirement of a minimum of 95% of cases having a precise date 
of alive contact over time [38]. Unfortunately, this requirement is not specific to 
ethnicity or birthplace; thus, the remaining 5% are alive/living cases, disproportion-
ately foreign-born and minority cases. By accruing more accurate survival time, 
SEER substantially reduces the potential for bias from non-random censoring 
among the foreign-born. However, in NPCR registries, no date of last alive contact 
is recorded, and if a specific patient does not match any record in a mortality list at 
a given date, then that patient is presumed alive at that date, which is called the 
“presumed alive” assumption of survival [11]. The following example illustrates the 
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current difference between SEER and NPCR survival data: Mrs. X is a US resident 
of Venezuelan origin who had lung cancer diagnosed in the United States. After 4 
months of treatment in the United States, she returns to her birth country and subse-
quently passes away in Venezuela. The death data for Mrs. X never reaches mortal-
ity records in the United States. In SEER registries, her vital status would be counted 
as alive, but only for 4 months of survival time, based on her last medical encounter 
recorded in the United States. In NPCR registries, she would be presumed alive 
until the date of cut-off for the survival estimation, often 5 years. Thus, the NPCR 
registry would have substantially more months of survival for Venezuelans than the 
SEER registry. Similarly, having an unworkable SSN or a misspelled last name 
(both problems more prevalent among the foreign-born) would work the same way 
even if there was no return to Venezuela, because they could more likely result in a 
missed death after routine death linkages. Compared to other groups, deaths of 
Puerto Ricans and Cubans are more likely to be fully captured and linked in cancer 
data [15]. This is because Puerto Ricans are US citizens, and Cubans have lower 
likelihood of returning to Cuba and historically greater facility in acquiring legal 
status in the United States. While on a population basis the proportion of missed 
deaths is small, these missed deaths, particularly for poor prognosis cancers, in 
Hispanic groups that are largely foreign-born (especially Central and South 
Americans [15] and Mexicans born in Mexico), result in inflation of survival esti-
mates, making comparisons inaccurate [11]. To make things even more confusing, 
the combined effect of these biases—Hispanic NOS and higher loss to follow-up—
can send survival estimates in any direction away from reality depending on which 
one is stronger or just balance each other out.

�Current Knowledge: Cancer in Hispanic Groups, Based 
on Mortality Data

Using mortality data, we conducted research that either addressed or bypassed the 
common deficiencies in the literature for disaggregated Hispanic groups. We used 
death certificate data and carefully assembled multiple race/ethnicity fields, text fields, 
and available birthplace variables to accurately classify Hispanic group. Here we sum-
marize our findings from population-based studies using disaggregated Hispanic 
groups, highlighting four examples to show the importance of disaggregation.

Mexicans and Puerto Ricans in the United States Compared to Those in Mexico 
and Puerto Rico  Mexicans and Puerto Ricans are the largest US Hispanic groups 
traceable to a single country of origin. (The island of Puerto Rico, although an 
American territory, is considered here as a country of origin for convenience.) Using 
methodology from other studies, we compared cancer rates for these specific groups 
in the states where they are most populous, California for Mexicans and New York 
for Puerto Ricans, to cancer rates among their counterparts in Mexico and Puerto 
Rico, respectively (Table 2.1) [34, 39].

2  Disaggregated Hispanic Groups and Cancer: Importance, Methodology, and Current…
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For the vast majority of cancers, mortality during the studied time period (2008–
2012 in California and 2008–2014 in New York) was higher in the Hispanic groups 
residing in the United States than in their countries of origin [40, 41] (Table 2.1). 
Given that cancer survival is higher in the continental United States than in Mexico 
and Puerto Rico [42], higher mortality suggests that cancer incidence must be sub-
stantially higher in the United States for the majority of cancers. Differences in risk 
among genetically and culturally similar populations such as these are commonly 
attributed to a higher prevalence of lifestyle risk factors in the United States, includ-
ing smoking, obesity, alcohol, and other substance abuse [43]. Thus, results show-
ing higher mortality in the United States are not surprising for many cancers 
including lung and other tobacco-related cancers; breast cancer, linked to obesity 
but also likely to differences in fertility patterns; liver cancer, linked to obesity and 
chronic infection with the hepatitis C virus (HCV); and other obesity-related can-
cers such as kidney and endometrial. The significantly higher pancreas and non-
Hodgkin lymphoma mortality patterns are more intriguing, given how little 
etiological knowledge is known for these cancers that could be explained logically 
on a population basis. For a few cancers, mortality rates are lower in the United 
States among the Mexican and Puerto Rican groups compared to their country-of-
origin counterparts. These include prostate cancer, an interesting pattern seen in 
other migration studies [20, 39, 44] and likely reflective of better survival in the 
United States including more aggressive treatment in older ages and more access to 
varied and complex treatment regimens, notwithstanding the potential effect of the 
comparatively higher PSA screening patterns in the United States.

Interesting patterns that emerge between these two distinct Hispanic groups 
include Mexican American women seeming to escape the adverse HCV impact, 
with lower liver cancer rates than women in Mexico. Also, excesses in colorectal 
cancer for Mexican American men compared to Mexico are not mirrored in Puerto 
Rican patterns. Conversely, the gains seen among Mexican Americans for cervical 
and stomach cancers are not realized among Puerto Ricans in New York, who share 
similar high mortality with their island counterparts (Table  2.1). Some findings 
from similar analyses using available data from US minorities and their countries of 
origin extend to childhood cancer: for instance, Mexican American children have 
higher rates (incidence and mortality) of brain cancer and neuroblastoma compared 
to Mexican children in Mexico [39], which raises provocative questions about an 
increased risk for these cancers in the US environment. Yet, very few of these ques-
tions have received attention from the research community.

Differential Cancer Patterns over the Lifespan (Based on Birthplace) among 
Hispanics in the United States  Of the 35 million Hispanics in the US Mexican 
group, 22 million are US-born and 13 million are foreign-born [45]. Leveraging this 
distribution in analyses disaggregated by birthplace provides additional insights 
into the role of environmental factors in the development of cancers. While birth-
place is by no means a perfect indicator of residential history or indeed any risk 
factors for cancer, on a population basis, it is the most complete proxy of early life 
environmental influences, as most immigrants arrive as adults [45]. Using mortality 
data from California and Texas, we showed that cancer patterns of Hispanics vastly 
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differ by birthplace [18]. Contrary to the purported Hispanic advantage portrayed 
when rates are calculated in aggregate, overall cancer mortality rates for US-born 
Hispanic males are for the most part no better than non-Hispanic whites, albeit with 
site-specific variation including lower rates of tobacco-related cancers such as lung 
and bladder cancers and higher rates of liver, stomach, colorectal, and kidney can-
cers [18]. Conversely, foreign-born Hispanics are a relatively low-risk group, bur-
dened only with higher rates of stomach, cervix, and prostate cancers than their 
US-born counterparts [18], a finding further confirmed when analyzing Mexican 
Hispanic populations alone [39]. Most striking are the excesses seen for male 
colorectal, kidney, and liver cancers, likely reflecting higher prevalence of obesity 
and HCV infection among US-born Mexicans than their foreign-born counterparts. 
Barring ascertainment of detailed risk factor information, virtually impossible at the 
individual-level on a population basis, these patterns may be the best evidence we 
have so far of the impact of spending formative years in a US environment charac-
terized by overconsumption of fats and sugars, sedentary lifestyle, and low age of 
experimentation with drugs and alcohol as well as unique stressors associated with 
discrimination [43]. Moreover, disaggregated rates by birthplace provide opportuni-
ties to identify protective factors seen in foreign-born populations, identify strate-
gies to maintain these protective factors, and potentially use this information in risk 
reduction strategies among US-born populations.

Puerto Ricans and Divergence from Favorable Aggregated Hispanic 
Patterns  Using mortality data from New York State (NYS) [34], we revealed con-
siderable cancer mortality disparities for Puerto Ricans compared both to the major-
ity NHW population and to other Hispanic groups [34]. These disparities, which 
should be addressed by targeted cancer prevention and control programs, were 
largely masked by the presentation of Hispanic cancer mortality rates in aggregate.

Puerto Ricans are the largest Hispanic group in NYS [22]; moreover, most can-
cer deaths (81%) in this group occurred among Puerto Ricans born in the continen-
tal United States [34]. Thus, examination of this group in this state provides a unique 
lens with which to examine the influence of extended acculturation as a minority in 
the United States. Three prominent findings emerged from our study. First, similar 
to US-born Hispanic males in California and Texas, overall cancer mortality rates of 
Puerto Rican males in NYS are not lower than, but rather similar to rates of the 
majority NHW reference group. Again, different cancer sites afflict the two popula-
tions: tobacco-related bladder and lung cancer mortality are higher among NHWs; 
infection-related cancers (stomach, liver and cervix) are higher among Puerto 
Ricans [34]. Secondly, the disparity between Puerto Ricans and NHWs for these 
infection-related cancers, more commonly associated with developing countries, is 
consistent with patterns seen for another socio-economically deprived US minority: 
the US-born black population [34]. Prior assumptions that the high burden among 
Hispanics in aggregate for infection-related cancers was being driven by the foreign-
born (carrying their risk from developing countries) should be urgently re-examined. 
This evidence from disaggregation of rates suggests US poverty, proportionately 
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higher in NYS among Puerto Rican and US-born blacks, is driving the burden, and 
thus appropriate resources should be shifted to eliminate this disparity. Lastly, 
Puerto Rican males in NYS have significantly higher mortality than any other 
Hispanic group for oral, esophageal, colorectal, lung, bladder, and especially liver 
cancer, while Puerto Rican females have higher mortality from colorectal, lung, 
postmenopausal breast, liver, and cervix cancers [34]. With the exception of colorec-
tal and breast cancers, these are the cancers associated with low SES [46]. Thus, 
these patterns, revealed only because of disaggregation, not only are consonant with 
the negative effects often associated with acculturation, but also correlate with pre-
vailing economic disparities that adversely impact health possibly more acutely in 
second-generation immigrants [34].

Liver Cancer: Etiological Insights from Disaggregation of Hispanic Groups  Our 
fourth and final example illustrating the importance of disaggregation focuses spe-
cifically on liver cancer, drawing again from our study conducted in NYS [34]. As a 
multi-causal disease [47], liver cancer incidence and mortality are difficult to inter-
pret given disparate etiological factors, including HCV, obesity, heavy alcohol con-
sumption, diabetes, and chronic infection with the hepatitis B virus, the latter 
especially among Asians and the foreign-born [48]. We examined Hispanics as a 
whole and disaggregated: Puerto Rican male liver cancer rates were higher than 
other analyzed groups in NYS, including Asians and blacks [34]. Within the 1945–
1965 birth cohort, known for its high prevalence of HCV infection [49], excesses in 
liver cancer mortality were exceedingly high among not only male but also female 
Puerto Ricans. Patterns were similar to US-born blacks, but diverged completely 
from other Hispanic groups in New York, which include overwhelmingly foreign-
born Hispanics (Dominicans, Central Americans, South Americans, etc.) as well as 
non-Hispanic blacks born in the Caribbean; all showing relatively low mortality for 
liver cancer [34]. Differences are more pronounced in males and within the birth 
cohort of 1945–1965, suggesting just from a descriptive analysis that socially and 
economically deprived minority populations physically present in NYS during the 
1960s–1980s (when transmission of HCV was likely caused by IV drug use and 
needle sharing) who also share disproportionately high rates of incarceration [50], 
linked to HCV transmission [51], are particularly prone to higher mortality from 
liver cancer. While undeniably other etiological factors contribute to the excess of 
liver cancer among Hispanics in general, especially in older populations, the exist-
ing patterns suggest a compelling association between the known high prevalence 
of HCV [52] and liver cancer [34] in the Puerto Rican population, even in relation 
to NHWs within the same birth cohort, who are also considered high-risk. Notably, 
neither Hispanics overall nor Puerto Ricans specifically are currently considered a 
priority population for viral hepatitis control programs [53]; yet, our finding, which 
would have been totally missed had it not been for the disaggregation of Hispanics, 
suggests that HCV testing and viral hepatitis control could help alleviate this 
disparity particularly for Puerto Ricans. Further study of the etiology of liver cancer 
by disaggregated groups will provide additional clarification into the specific etio-
logical forces driving high cancer rates among other Hispanic groups, particularly 
in older populations.
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�Conclusions

US Hispanics number 55 million, which is 17% of the total US population [22]; 
they are highly heterogeneous, with unique genetic admixtures and widely variant 
socioeconomic profiles [45, 46]. While the population structure of Hispanics is rela-
tively young, these currently younger Hispanics will soon reach the ages at which 
cancer is more common. Prevention strategies are needed now to meet this need. 
Special attention should be directed to the distinct disparities among US-born 
Hispanics, whose cancer numbers are rapidly trending upwards and who may not 
profit from the same protective health benefits of their first-generation immigrant 
counterparts. Accurate incidence, survival, and mortality rates of Hispanics by spe-
cific group are critical because aggregation provides at best a fuzzy picture and at 
worst a lie. Not all Hispanics are doing well, as would be suggested by aggregated 
rates. There are many challenges to studying population-based cancer indicators by 
disaggregated Hispanic groups, especially for incidence and survival, which we 
described above. Yet, overcoming these challenges can provide critical insights, as 
we demonstrated here through a synthesis of our results from several recent 
studies.

While cancer surveillance and vital statistics data have the advantage of being 
available on an individual level for entire populations, they are limited to basic 
demographic information. Certainly, while our findings are hypothesis-generating, 
further research that incorporates individual-level risk factor information will be 
required to substantiate and further explain these findings for Hispanic groups, 
including prevalence of obesity, smoking, diabetes, age at immigration, and length 
of time residing in the United States (for immigrants). Studies should also examine 
other social, economic, and cultural factors that impact access to health care and 
attitudes toward health, which may differ substantially by specific Hispanic group. 
Moreover, finding answers to the innumerous questions arising from these compari-
sons will require the inclusion of biological characteristics of tumors, including 
genetic and molecular subtypes.

Continued epidemiological research on the intra-ethnic cancer experience among 
Hispanics in the United States is imperative, not only to identify and address dis-
parities, but also because this highly heterogeneous population provides opportuni-
ties through specific group analyses to further explore the etiology of cancers and 
discover potential avenues for cancer prevention and control efforts.
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