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OBJECTIVES: Hispanic colorectal cancer (CRC) rates historically have been lower than for non-Hispanic Whites in the United
States and in Florida. The aim of this study is to understand CRC trends in Florida Hispanics and non-Hispanic Whites.
METHODS: Using a cross-sectional study design, all invasive CRCs diagnosed among Florida residents between 1989 and 2006
were accessed from the Florida Cancer Data System (FCDS). These cases were analyzed by Hispanic and non-Hispanic White
ethnic identification. The Hispanic Origin Identification Algorithm was applied to the FCDS data to identify Hispanic subjects.
Primary cancer site and histology data were organized according to SEER (Surveillance Epidemiology and End Results)
categories. Joinpoint regression was used to generate incidence trends by stage and subsite location.
RESULTS: Rates of CRC incidence were higher for Florida Hispanics compared with non-Hispanic Whites since the mid 1990s.
There was a consistent significant increase in the incidence of distant stage CRC in Hispanics (annual percent change (APC) of
1.26 and 0.90 in males and females), whereas rates in non-Hispanics decreased significantly during the same time period (APC
�1.36 and�1.28, respectively). Similar trends were found in distant-stage right-sided CRC. Among right-sided CRCs, local stage
incidence rate increased for both non-Hispanic Whites and Hispanics, whereas the incidence rate for regional stage decreased
for both racial/ethnic groups.
CONCLUSIONS: Trends for distant-stage CRC are increasing among Florida Hispanics. This is a particular public health concern
given that CRC is a cancer for which screening modalities exist and could imply a concomitant increase in CRC-related mortality
among Florida Hispanics. Lower rates of CRC screening in Hispanics are documented at the state level, relative to non-Hispanic
Whites. Screening programs targeting the Florida Hispanic population are warranted.
Clinical and Translational Gastroenterology (2012) 3, e21; doi:10.1038/ctg.2012.15; published online 6 September 2012
Subject Category: Colon/Small bowel

INTRODUCTION

In the United States, Hispanics are the largest, youngest, and
fastest-growing minority, accounting for 15% of the US
population (45.5 million people in 2007).1 In 2009, there were
four million Hispanics (21%) among Florida’s rapidly growing
population.2 Following California and Texas, Florida ranks
third among states with the highest number of Hispanics,
totaling over 3.7 million in 2007.3 Hispanics in the United
States have traditionally demonstrated lower cancer inci-
dence and mortality rates than non-Hispanic populations.4–6

Prior reports detailing colorectal cancer (CRC) incidence
trends in US Hispanics exist,7,8 but changes in this incidence
rate over time have not been well documented among
Hispanic subgroups. Detailing these potential changes is
important given the shift in lifestyle behaviors associated with
an increase in obesity and less nutritious diets among the
Hispanic population, particularly with increasing time spent in
the United States.9 Cancer occurrence and risk factors can
also vary among Hispanics because of acculturation, geo-
graphic, behavioral, and genetic differences.6,10–13 Ongoing
monitoring of CRC rates and trends in Hispanics is vital given
these demographic and behavioral shifts.

Despite their overall lower risk of cancer, US Hispanics are

more likely to be diagnosed at a later stage for certain

common cancers, and are less likely to report utilizing cancer

screening.14–16 In part, this may be because of a lack of health

insurance among Hispanics compared with non-Hispanic

Whites and Blacks; beyond access to care, other issues have

been identified as barriers to Hispanic cancer screening,

including less education, lower socioeconomic status, and

cultural barriers.14,16 Among Floridians Z50 years old, based

on the 2008 Behavioral Risk Factor Surveillance Survey

(BRFSS), only 27.0% Hispanics compared with 49.8% non-

Hispanic Whites reported ever having home fecal blood

testing; only 49.5% vs. 67.7% reported ever having had

sigmoidoscopy or colonoscopy, respectively.17

Among Hispanics, lifestyle changes, relatively poor CRC

screening uptake, and the need for allocation of health dollars

underlie the need for identification of trends in CRC incidence.

The aim of this study is to examine the 1986–2006 trends in

CRC incidence among Hispanics residing within Florida by

using data from the Florida Cancer Data System (FCDS)

registry, the second largest central cancer registry in the

United States. This investigation differs from prior studies by
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representation of a diversity of Hispanic nationalities and by
the factors contributing to increased CRC burden among this
population. The Hispanic population of Florida differs from
prior studies in that it includes not only Hispanics of Central
American origin, but also from the Caribbean islands
(including Cuba, Puerto Rico, and the Dominican Republic)
and Central/South American countries.3 A special emphasis
on trends in advanced-stage cancer stratified by region of
colonic involvement has been performed given recent atten-
tion to this topic in the gastrointestinal and oncologic literature.

METHODS

Data were derived from all cancer cases among Hispanic and
non-Hispanic White Florida residents, diagnosed between
1989 and 2006, and reported to the FCDS (n¼ 178,927). The
FCDS is a statewide, population-based cancer incidence
registry created by the State of Florida Department of Health in
1978, and operated by the Sylvester Comprehensive Cancer
Center at the University of Miami Leonard M. Miller School of
Medicine with support from the Florida Department of Health
and from the Centers for Disease Control and Prevention
(CDC) and National Program for Cancer Registries (NPCR).

For the assignment of ethnicity and subpopulation, the
recently developed Hispanic Origin Identification Algorithm
(HOIA) was used, using data from the FCDS.12 HOIA is largely
based on the existing North American Association of Central
Cancer Registries (NAACCR) Hispanic Identification Algorithm
(NHIA).18 HOIA takes into account all information routinely
available to cancer registries, and in addition, all non-Hispanic
cases are matched to a Hispanic surname list.19 HOIA is
available online at http://fcds.med.miami.edu and has been
described in detail in previous publications.10–12,20 A compar-
ison between results from HOIA and NHIA has been
performed.10,11,20 In short, HOIA corrects for data miscodes
common in the FCDS database in the NAACCR data item 190
‘‘Hispanic Origin,’’ for example, misclassification of unknown
Hispanics as ‘‘Mexican,’’ or the inclusion of Brazilians and
Portuguese as Hispanics. In addition, HOIA uses a stepwise
approach to incorporate the information present in death
certificates (birthplace and recorded Hispanic subgroup) with
the same information from cancer registry records. Not only
does HOIA provide increased ascertainment of Hispanic
ethnicity, it also allows for estimates of cancer rates in the
following Hispanic subpopulations: Mexicans, Puerto Ricans,
Cubans, and New Latinos (all other Hispanics).13 Of note, HOIA
was not able to reclassify all Hispanics into these subpopula-
tions; in this case, these Hispanics were categorized as a
subgroup denoted as ‘‘Hispanic NOS’’ or ‘‘not otherwise
classified.’’

The rates presented were focused on Hispanics and the
comparison group of non-Hispanic Whites, that is, a mixed
ethnic and racial classification. ‘‘Hispanics’’ include both
Blacks and Whites in part because this follows the patterns
of Hispanic race/ethnic self-identification (i.e., Black Hispa-
nics often identify as ‘‘Hispanics’’ rather than ‘‘Black’’), and
because the numbers of identified Black Hispanics in the
FCDS database are quite small. These analyses do not
include non-Hispanic Blacks who are a mixture of African
Americans and Blacks from other countries (particularly the

Caribbean). As with all data in the FCDS, these racial/ethnic
data are extracted from the medical and pathology records by
trained Certified Cancer Registrars using nationally recog-
nized standards.21 Reported cases of malignant CRC
diagnosed among Florida residents of all races and ethnicities
during the 18-year period from 1989 to 2006 were used in the
analysis. Primary cancer site and histology data were coded
according to the International Classification of Diseases for
Oncology in use at the time of diagnosis, converted to the third
edition.22 Colorectal classification included all sites coded
C18.0 through C20.9. Approximately 90% of all colorectal
carcinomas were classified as adenocarcinomas, historically
the most common histologic type. Subsite locations were
categorized into the right colon (cecum, ascending colon,
hepatic flexure, and transverse colon), the left colon (splenic
flexure, descending colon, and sigmoid colon), and the rectum
(rectosigmoid junction, rectum). Staging was derived from the
1977 and 2000 Surveillance Epidemiology and End Results
(SEER) coding systems,23 of which our analysis included the
following staging categories: local, regional, and distant. This
research specifically analyzed distant-stage CRC, which
refers to a case where cells have spread beyond the colon
and rectum, the primary tumor, to other parts of the body.
These extensions can occur in the lymph nodes beyond those
closest to the colon and rectum, or in organs beyond the
adjacent tissue of the colon and rectum. Local- and regional-
stage CRCs were also considered.

Age- and gender-specific population data for the state of
Florida for each racial and ethnic group for the study years
were obtained from the Florida Consensus Estimating Con-
ference for the underlying denominator of all individuals at
risk.24 Cancer incidence rates for years 1989–2006 per
100,000 persons were age adjusted by 18 age groups (0–4,
5–9,y, 80–84, andZ85) to the 2000 US standard population.
The direct method of age adjustment was used to calculate
age-adjusted incidence and mortality rates.25 Standard errors
and 95% confidence intervals were generated using equations
published by SEER*Stat.26 These values were produced to
enable long-term cancer incidence trends through Joinpoint
analysis for all Hispanics and non-Hispanic Whites.27 To
protect confidentiality, data were suppressed when cell counts
were o10 cancer cases (following FCDS rules).

The analyses of cancer incidence trends between the years
1989–2006 were conducted using the Joinpoint regression
model, where statistically significant rate changes (increase or
decrease) determine the best fitting points, or ‘‘joinpoints.’’
The analysis begins with a minimum number of joinpoints
(e.g., zero or a straight line), and tests whether one or more
points are significant and whether they should be added to the
model by means of the Monte Carlo Permutation method. The
final model represents a statistically significant change in a
trend at each joinpoint. The annual percent change (APC), or
the average rate of change in a cancer rate, was generated for
each joinpoint segment and was tested at the Po0.05 to
determine if the rate of change was significantly different from
zero. A maximum of three joinpoints and four line segments
were allowed for each model. The joinpoint analyses were
performed using the Joinpoint software, version 3.3, from the
Surveillance Research Program of the US National Cancer
Institute (available at http://srab.cancer.gov/joinpoint).
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The following are the results of the joinpoint analyses of
CRC among Hispanics over the 1989–2006 time period,
comparing Hispanic males and females with non-Hispanic
White males and females by stage and subsite location.

RESULTS

Demographics. The Hispanic population described herein
comprised individuals of a variety of Caribbean, Mexican,
and Central and South American origins, as delineated by
US 2000 Census data (Table 1). The majority of Florida
Hispanics are of Cuban ancestry (31%). The proportion of
CRCs during years 1989–2006 among Hispanics in Florida is
reflective of this finding, with 44% of CRCs identified in
patients of Cuban origin.

CRC trends by gender and ethnicity. The age-adjusted
rates of CRC changed substantially over the time period;
ultimately, Hispanic males had the highest rates (2006: 56
cases/100,000) compared with non-Hispanic White males
(2006: 50 cases/100,000), and Hispanic females had higher
rates (2006: 41 cases/100,000) than non-Hispanic White
females (2006: 37 cases/100,000). Initially, both male and
female Hispanics had significant increases in CRC trends,
males in particular, with an APC of 4.01 (between 1989 and
1996), and women with an APC of 1.05 (between 1989 and
2000). The increase in rates for Hispanic males was
particularly large from 1989 to 1996, eliminating the lower
relative difference in rates with non-Hispanic males. There
were overall decreasing trends in CRC incidence for both
Hispanic and non-Hispanic Whites (Figure 1). Rates among
non-Hispanic Whites began decreasing at a rate of 1.09 for
males (1989–2000) and 0.65 for females (1989–2000) from
the start of the study period. This decline among non-
Hispanic Whites continued to decline at a greater rate until
2006 (�4.47 non-Hispanic males and �4.01 non-Hispanic
females). A similar decline occurred in Hispanics, although
not until the late 1990s and early 2000s, with a more
pronounced downward trend among females (�4.19) than in
males (�2.69). All trends were statistically significant.

CRC trends by local, regional, and distant stage. Incidence
rate trends for CRC by stage vary by time period, race/
ethnicity, and sex. For local-stage disease, there were no
significant rate changes among Hispanic males or females,
whereas non-Hispanic White males and females experienced

initial declines (�3.76 and �3.20, respectively) up to the mid
1990s, at which point changes became insignificant. By 2006,
incidence rates were comparable between males, and
between females of both groups. With the exception of a
significant increase in regional-stage CRC among Hispanic
men (2.67) in the early period, there were significant declining
trends for all groups beginning from the early 2000s, with APCs
ranging from �5.93 for Hispanic males and �7.36 for non-
Hispanic White females. By the end of the period, Hispanics
had slightly higher rates than non-Hispanic Whites. For distant-
stage (Figure 2) CRC, only non-Hispanic White males
and females experienced significant declines throughout the
study period (�1.36 and �1.28, respectively), whereas
significantly increasing rates occurred among Hispanic males
and females (1.26 and 0.90, respectively), resulting in higher
overall rates in 2006 compared with their non-Hispanic White
counterparts.

Distant-stage CRC trends by subsite colonic location. The
alarming finding of increased incidence rate of distant-stage
CRC prompted an investigation for specific colonic locations of
disparate disease burden. An analysis of CRC trends by
distant stage and subsite colonic location produced similar
variations by race/ethnicity and sex (Table 2). Distant-stage
trends in the right colon (Figure 3) produced overall increasing

Table 1 Proportions of CRC incidence rates by Hispanic subgroup in relation to
proportion of Hispanic population

Country of
origin

Proportion by
US 2000 census (%)

Proportion of CRC,
1989–2006 (%)

Cuba 31 44
Puerto Rico 17 8
Mexico 14 2
South and Central
America

19 7

Other Hispanic 19 10
Hispanic NOS — 29

CRC, colorectal cancer; NOS, not otherwise classified.
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Figure 1 Joinpoint regression trends for colorectal cancer, Florida, 1989–2006.
APC, annual percent change; NH, non-Hispanic. *Statistical significance Po0.05.
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Figure 2 Joinpoint regression trends for colorectal cancer, distant stage,
Florida, 1989–2006. APC, annual percent change; NH, non-Hispanic. *Statistical
significance Po0.05.
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rates among Hispanic males and females (2.04 and 2.19,
respectively), whereas after an initial increase among non-
Hispanic White males until 1994 (3.15), overall decreasing
trends occurred among non-Hispanic White males and females
(�2.39 and �1.34, respectively).

Distant-stage trends in the left colon resulted in overall
declines throughout the time period, although trends were
significant only among non-Hispanic White males and
females (�2.1 and �2.0, respectively). Results for distant-
stage cancer of the rectum show significant declines among
non-Hispanic White males and females (�1.31 and �1.52,
respectively), but there were no significant changes among
Hispanic males or females during this time period.

Trends for local and regional stages of CRC by subsite
colonic location. Left-sided CRC trends among non-
Hispanic White males and females have significantly
declined overall since 1986 for all stages (local �5.8 and
�5.3; regional �8.3 and �7.7; distant �2.1 and �2.0 male
and female, respectively; Table 3). Male and female
Hispanics experienced a significant decline in left-sided
colon cancer for regional stage only (�8.9 and �2.4).

Local-stage right-sided CRC increased significantly for both
Hispanic and non-Hispanic Whites (Hispanic 2.3 and 5.6; non-
Hispanic White 0.9 and 1.4; Table 4). Regional-stage CRC
decreased significantly among Hispanic and non-Hispanic
White males and females (Hispanic �8.6 and �6.9; non-
Hispanic White �7.9 and �7.9).

DISCUSSION

This investigation identified a concerning trend for the
increased incidence rate of distant-stage CRC among Florida

Hispanics. This finding is of particular importance given the
precipitous drop in survival noted for distant-stage disease
when compared with local or regional CRC.28 According to the
most recent US Census data, Hispanics comprise the largest
proportion of growth among the US population, giving the
present findings immediate importance with regard to health
policy.29

Florida has the third largest Hispanic population in the
United States, with a diverse distribution of Hispanic
subgroups compared with other states.3 This diversity is
based not only on self-reported country of origin or distinct
sociocultural behaviors, but also on genomic observations.
Study of genome patterns among US Hispanics from the
Caribbean and South America reveal significant variation in
admixture proportions, reflective of a history of human
migration.30 These genomic markers delineate a wide range
of ancestral contribution among US Hispanics, with mixture of
Native American, European, and African origins. Genomic
differences in the proportions of continental ancestry are
noticed among Hispanic countries of origin, particularly
when comparing Mexicans with Caribbean Hispanic popula-
tions (i.e., Cuban and Puerto Rican).31 Furthermore,
differences in gene frequency among US Hispanics categor-
ized by country of origin have been associated with
noncancer-related disease risk.32 Clinical data demonstrate
that Hispanic subpopulations do have discrete cancer
risks, with Caribbean (Puerto Rican) Hispanics having higher
cancer risk than Mexicans.13 Perhaps this cancer difference
by country of origins for US Hispanics is mediated by genomic
differences representing distinct proportions of admixed
heritage.

These observations make the current analysis of Hispanic
cancer incidence unique to the region, but raise intriguing
questions regarding advanced stage of CRC presentation and
CRC disease location that may be applicable to the more
generalizable population of Hispanics as a whole, in particular
for regions where Caribbean or South American Hispanics
predominate. Since the 1990s, cancer incidence rates among
both female and male Hispanics in Florida have dropped
steadily, and have historically been lower than rates among

Table 2 Joinpoint regression results for distant-stage colorectal cancer: subsite
by sex and race/ethnicity, Florida, 1989–2006

Sex Joinpoint
segment

APC

Distant colon and rectum
Hispanic Male 1989 2006 1.26a

Female 1989 2006 0.90a

NH White Male 1989 2006 �1.36a

Female 1989 2006 �1.28a

Distant-stage left colon
Hispanic Male 1989 2006 0.14

Female 1989 2006 �0.79
NH White Male 1989 2006 �2.14a

Female 1989 2006 �1.97a

Distant-stage right colon
Hispanic Male 1989 2006 2.04a

Female 1989 2006 2.19a

NH White Male 1989 1994 3.15
1994 2006 �2.39a

Female 1989 2006 �1.34a

Distant-stage rectum
Hispanic Male 1989 2006 0.62

Female 1989 2006 0.56
NH White Male 1989 2006 �1.31a

Female 1989 2006 �1.52a

APC, annual percent change; NH, non-Hispanic. aAPC is statistically significant
at Po0.05.
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Figure 3 Joinpoint regression trends for right colon cancer, distant stage,
Florida, 1989–2006. APC, annual percent change; NH, non-Hispanic. *Statistical
significance Po0.05.
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the non-Hispanic White population.33 Similar trends were
observed in incidence rates of CRC, where declines among
Hispanics have occurred since the late 1990s; however, CRC
incidence rates were higher in Hispanics than non-Hispanic
Whites in Florida by the year 2006.

The rationale underlying this observed difference in
incidence rates is unclear, but may be multifactorial. The
rapidity with which the trends have developed suggests a
population-level influence like domestic and international
migration patterns rather than an underlying biologic or
cultural distinction that would take decades to manifest. The
US Census 2000 showed that the southern states, including
Florida, experienced the largest net domestic immigration
gain of Hispanics during the period 1995–2000, with 92,480
Hispanics moving primarily from New York, New Jersey, and
California.34 Hispanics also make up the majority of movers to
the United States from abroad, with 348,477 immigrating to
Florida.34 These population fluxes may underlie the observed
incidence rate changes.

CRC screening behaviors may explain another portion of
these findings. It is unclear from the data available within the
FCDS whether the subjects had previously undergone any
CRC screening before diagnosis. One explanation for the
increase in distant-stage and distant-stage right-sided colon
carcinoma among Hispanics may be the persistently low rate
of CRC screenings in Florida. In 2002, only 35% of Hispanics
over the age of 50 reported having received either a
sigmoidoscopy or colonoscopy exam in the previous 5 years
compared with 47% of non-Hispanic Whites.35 In 2008, those
figures increased slightly to 42% for Hispanics and 59% for
non-Hispanic Whites.36 Factors previously documented to be
associated with poor utilization of CRC screening include lack
of health insurance coverage, foreign-born status, duration of
residency in the United States, language preference, and
attitudinal fears; these characteristics are common among the
Hispanic population of Florida.37–39

Although the overall downward trends in CRC incidence
noted in this study are encouraging, the relationship between

Table 3 Left-sided colon trends by stage, sex, and race/ethnicity, Florida, 1989–2006

Stage Sex Cohort Segment Year from Year to APC Lower CI Upper CI

Local Male Hispanic 1 1989 2006 �1 �2.4 0.4
Local Male Non-Hispanic White 1 1989 1995 �5.8* �8.9 �2.6
Local Male Non-Hispanic White 2 1995 1999 5.1 �4.9 16.2
Local Male Non-Hispanic White 3 1999 2006 �3.5* �5.9 �1
Local Female Hispanic 1 1989 2006 �0.8 �2.6 1
Local Female Non-Hispanic White 1 1989 1996 �5.3* �6.6 �4
Local Female Non-Hispanic White 2 1996 2000 5.4* 0 11
Local Female Non-Hispanic White 3 2000 2006 �4.0* �5.8 �2.3
Regional Male Hispanic 1 1989 1999 3.1 �0.6 6.9
Regional Male Hispanic 2 1999 2006 �8.9* �13.8 �3.7
Regional Male Non-Hispanic White 1 1989 2000 �1.9* �2.8 �1.1
Regional Male Non-Hispanic White 2 2000 2006 �8.3* �10.6 �6
Regional Female Hispanic 1 1989 2006 �2.4* �3.8 �1
Regional Female Non-Hispanic White 1 1989 2000 �1.7* �2.8 �0.6
Regional Female Non-Hispanic White 2 2000 2006 �7.7* �10.6 �4.7
Distant Male Hispanic 1 1989 2006 0.1 �1.6 1.9
Distant Male Non-Hispanic White 1 1989 2006 �2.1* �2.9 �1.4
Distant Female Hispanic 1 1989 2006 �0.8 �2.6 1
Distant Female Non-Hispanic White 1 1989 2006 �2.0* �2.6 �1.3

APC, annual percent change; CI, confidence interval. Left-sided colon trends among non-Hispanic White males and females have significantly declined overall since
1986 for all stages. Male and female Hispanics experienced a significant decline in left colon cancer for regional stage only. *Statistical significance Po0.05.

Table 4 Right-sided colon trends by stage, sex, and race/ethnicity, Florida, 1989–2006

Stage Sex Cohort Segment Year from Year to APC Lower CI Upper CI

Local Male Hispanic 1 1989 2006 2.3* 1.1 3.5
Local Male Non-Hispanic White 1 1989 1992 �7.6 �15.4 1
Local Male Non-Hispanic White 2 1992 2006 0.9* 0.1 1.6
Local Female Hispanic 1 1989 1999 5.6* 2.9 8.4
Local Female Hispanic 2 1999 2006 �1.8 �4.8 1.4
Local Female Non-Hispanic White 1 1989 2006 1.4* 0.9 2
Regional Male Hispanic 1 1989 2001 1 �1.4 3.3
Regional Male Hispanic 2 2001 2006 �8.6* �15 �1.7
Regional Male Non-Hispanic White 1 1989 2000 �0.5 �1.5 0.6
Regional Male Non-Hispanic White 2 2000 2006 �7.9* �10.5 �5.2
Regional Female Hispanic 1 1989 2001 1.2 �0.6 3
Regional Female Hispanic 2 2001 2006 �6.9* �12.1 �1.4
Regional Female Non-Hispanic White 1 1989 2000 0.3 �0.5 1.2
Regional Female Non-Hispanic White 2 2000 2006 �7.9* �10 �5.8

APC, annual percent change; CI, confidence interval. Local-stage right colon cancer increased significantly for both Hispanic and non-Hispanic (NH) Whites, whereas
regional stage decreased significantly among Hispanic and NH White males and females. *Statistical Significance Po0.05.
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cancer prognosis and degree of cancer progression at
diagnosis warrant analysis of CRC characteristics by stage
of disease. The 5-year survival rate for CRC is 90% when
diagnosed at local stage and 11.6% when diagnosed at
distant stage.40 Analyzing trends by stage is an important
indicator of both the burden of advanced disease and the
likelihood of mortality secondary to CRC. Although Hispanics
traditionally have lower rates of cancer incidence and
mortality, they have higher rates of advanced-stage cancers
than their Non-Hispanic White counterpart for many types of
cancers, as was noted in this study.15

In Florida, local-stage CRC among Hispanics increased
since 1989, although these trends were not statistically
significant, whereas rates for regional CRC declined signifi-
cantly since the late 1990s for both males and females. In
contrast, distant-stage CRC rates among Hispanic males and
females increased at a steady and statistically significant rate
over the study period, surpassing the incidence rates of non-
Hispanic Whites in the mid to late 1990s. Distant-stage trends
in the left colon resulted in overall declines throughout the
period for Hispanics and non-Hispanics. However, declines
were only significant among the non-Hispanic White popula-
tion. Similar trends were found for distant-stage rectal cancer.
Distant-stage trends in the right colon increased among
Hispanic males and females at a steady and significant rate,
whereas trends declined significantly for Non-Hispanic
Whites since 1989 for females and since the early 1990s for
males. Right-colon cancer trends in the US Hispanic popula-
tion have not shown the same increase in rates as those in
the Florida Hispanic population.41,42 However, Mexican
Hispanics are the overwhelming majority in the national
studies, unlike Florida Hispanics where Cubans are the
predominant subgroup.

For those individuals fortunate enough to have access to
the formal health care system, screening modalities confer a
CRC-specific survival benefit, particularly when fecal occult
blood testing is performed and followed by endoscopic
investigation for positive test results.43,44 But given the
increase in screening rates among Florida Hispanics over
time, we would have expected to see an attenuation of
increasing trends in advanced-stage right-sided colon cancer;
this was not observed. Sigmoidoscopy and colonoscopy are
suboptimal in detecting and preventing proximal colon
cancers. A recent, large-scale study of British patients
promotes the utility of once-only flexible sigmoidoscopy as
screening to prevent CRC.45 Screening colonoscopy is
associated with a decreased mortality from CRC in observa-
tional studies, but this survival benefit is more pronounced for
distal colonic neoplasias than proximal lesions.46,47 The
reason for the disparate rate of endoscopic CRC detection/
benefit by colonic region may be multifactorial, including its
significant miss rate.48–51 Many clinicians suspect that the
exaggerated miss rate in the proximal colon may be related to
the different endoscopic and histologic appearance of right-
sided colonic neoplasias.51–53 The utility of colonoscopy
should continue to increase with the recognition of quality
indicators for the procedure and advances in intraprocedural
technologies to improve polyp detection.

Addressing sociocultural barriers, improving access to CRC
screening modalities, and improvement in existing screening

procedures are important, but may not entirely explain
underlying differences in CRC epidemiology between
Hispanics and non-Hispanic Whites. The disparity in cancer
exists not only at the population level, but may also exist at
the molecular/genetic level. Confronting these differences
in tumor biology is vital in alleviating their influence on
health-care disparities and screening test outcomes.
Increasing attention has been paid to the different biology
between right- and left-side lesions as well as variance by
ethnicity.54–56 Poorly understood is the role of ethnic
variability in molecular markers and their potential role in
CRC disease outcome and late stage at diagnosis; this gap
in knowledge exists because few studies address the
molecular mechanism of CRC in minority populations.
Minority populations in particular are disproportionately
diagnosed with right-sided colon cancers.57,58 Microsatel-
lite instability is also more likely to occur in cancers of the
right colon than the left colon and rectum.59 These findings
support the future investigation of microsatellite instability
in Florida Hispanics.60

Prior investigations do not support the notion of an
increased prevalence of proximal colonic neoplasia in
Hispanics. A review of SEER data that segregated groups
by race and ethnicity notes that Hispanics develop fewer
CRCs in the proximal colon than non-Hispanic Whites or
Blacks.61 In fact, Hispanic Americans develop distal CRCs
more frequently and at an earlier age than the population at
large.62 Although Blacks in the United States are commonly
diagnosed with proximal colon malignancies, this is not true
for US Hispanics.63 American Blacks commonly, but not
universally, demonstrate a preponderance of proximal colonic
lesions.64,65

Although the FCDS has received Gold Certification from the
NAACCR since 2003, all cancer registry data can be limited by
the accuracy and completeness of the data. Staging data are
not always complete, and cancer records from the Florida
Veteran’s Administration medical facilities are not included. In
the present study, this could exclude a number of Puerto
Rican patients who utilize the Veteran’s Administration
system. In addition, the denominator data used to calculate
incidence rates were based on US Census estimates, which
can also be subject to inaccuracies. Application of the HOIA
algorithm to the FCDS data has reduced misclassification of
Hispanic subgroups, but it must be acknowledged that
misclassification of Hispanic subgroups still occurs. Also,
the lack of annual census estimates for Hispanic subgroups
within Florida prevented us from calculating cancer incidence
estimates for our pooled data.

In summary, trends in colorectal rates have declined
significantly for both Hispanics and non-Hispanic Whites in
Florida since the 1990s. However, rate trends for distant-
stage CRC increased significantly among male and female
Florida Hispanics, whereas rates decreased among non-
Hispanic Whites. Similar patterns were observed when
analyzing distant-stage rates in the right-sided colon; overall
decreasing trends occurred among non-Hispanic White males
and females whereas increasing trends were observed
among male and female Hispanics. Variations in effective
screening modalities, screening compliance, and access to
insurance for screening coverage could play a significant role
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in producing these trends. Moreover, scientific investigations
of molecular markers are warranted to fully understand the
biological mechanisms behind varying trends in distant-stage
and right-sided CRC.
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Study Highlights

WHAT IS CURRENT KNOWLEDGE

| Hispanic CRC incidence is traditionally believed to
be lower than non-Hispanic White counterparts.

| In the US Hispanics are less likely to participate
in CRC screening.

WHAT IS NEW HERE

| Distant-stage CRC is increasing among Florida
Hispanics.

| The ethnic disparity for incidence of distant-stage
CRC originating in the right colon continued to
widen during the study period.

1. US Census Bureau Newsroom Population [Internet]. US Census Bureau website.
Available from: http://www.census.gov/Press-Release/www/releases/archives/population
(cited 5 June 2010).

2. Florida CHARTS Population Characteristics [Internet]. Florida Department of Health
CHARTS Public Health Data website. Available from: http://www.floridacharts.com/charts/
chart.aspx (cited 3 May 2010).

3. Statistical Portrait of Hispanics in the United States, 2007 [Internet]. Pew Hispanic Center
website. Available from: http://pewhispanic.org/factsheets/factsheet.php?FactsheetID1

446
(cited 29 July 2009).

4. Franzini L, Ribble JC, Keddie AM. Understanding the Hispanic paradox. Ethn Dis Autumn
2001; 11: 496–518.

5. Markides KS, Coreil J. The health of Hispanics in the southwestern United States: an
epidemiologic paradox. Public Health Rep 1986; 101: 253–265.

6. O’Brien K, Cokkinides V, Jemal A et al. Cancer statistics for Hispanics, 2003. CA Cancer J
Clin 2003; 53: 208–226.

7. Stefanidis D, Pollock BH, Miranda J et al. Colorectal cancer in Hispanics: a population at
risk for earlier onset, advanced disease, and decreased survival. Am J Clin Oncol 2006; 29:
123–126.

8. Chao A, Gilliland FD, Hunt WC et al. Increasing incidence of colon and rectal cancer
among Hispanics and American Indians in New Mexico (United States), 1969–1994.
Cancer Causes Control 1998; 9: 137–144.

9. Lara M, Gamboa C, Kahramanian MI et al. Acculturation and Latino health in the United
States: a review of the literature and its sociopolitical context. Annu Rev Public Health
2005; 26: 367–397.

10. Pinheiro PS, Sherman R. Why an alternative algorithm for identification of Hispanic
subgroups is useful. J Registry Manag 2009; 36: 3–4.

11. Pinheiro PS, Sherman R, Fleming LE et al. Validation of ethnicity in cancer data: which
Hispanics are we misclassifying? J Registry Manag 2009; 36: 42–46.

12. Pinheiro PS, Sherman R, Fleming LE et al. HOIA—an alternative Hispanic origin
identification algorithm for cancer registries. J Registry Manag 2008; 35: 149–155.

13. Pinheiro PS, Sherman RL, Trapido EJ et al. Cancer incidence in first generation U.S.
Hispanics: Cubans, Mexicans, Puerto Ricans, and new Latinos. Cancer Epidemiol
Biomarkers Prev 2009; 18: 2162–2169.

14. Vidal L, LeBlanc WG, McCollister KE et al. Cancer screening in US workers. Am J Public
Health 2009; 99: 59–65.

15. Howe HL, Wu X, Ries LA et al. Annual report to the nation on the status of cancer,
1975–2003, featuring cancer among U.S. Hispanic/Latino populations. Cancer 2006; 107:
1711–1742.

16. ACS Cancer Facts & Figures for Hispanics/Latinos 2006–2008 [Internet]. American Cancer
Society website. Available at: http://www.cancer.org/downloads/STT/CAFF2006Hisp
PWSecured.pdf (cited 16 September 2007).

17. Florida-DOH 2008 Florida Behavioral Risk Factor Surveillance System (BRFSS) Data
Summary Reports [Internet]. Florida Department of Health, Division of Disease Control,
Bureau of Epidemiology, Chronic Disease Epidemiology website. Available at: http://
www.doh.state.fl.us/Disease_ctrl/epi/brfss/reports.htm (cited 15 May 2009).

18. NAACCR (North American Association of Central Cancer Registries). NAACCR Guideline
for Enhancing Hispanic/Latino Identification: Revised NAACCR Hispanic/Latino
Identification Algorithm [NHIA v2.1]. NAACCR Latino Research Work Group: Springfield,
2008.

19. Word DL, Perkins RC Jr. Building a Spanish Surname List for the 1990’s: A New Approach
to an Old Problem. Population Division Working Paper No. 13. U.S. Bureau of the Census:
Washington, DC, 1996.

20. Pinheiro PS. Cancer in the Florida Diverse Hispanic Populations. Doctoral Dissertation.
University of Miami: Miami, FL, 2009.

21. North American Association of Central Cancer Registries. Standards for Cancer Registries
Volume II. Data Standards and Data Dictionary, Record Layout Version 12.1, 15th edn.
North American Association of Central Cancer Registries: Springfield, 2010.

22. Fritz A, Percy C, Jack A. International Classification of Diseases of Oncology. World Health
Organization: Geneva, 2000.

23. Young JL Jr, Roffers SD, Ries LAG et al. (eds). SEER Summary Staging Manual-2000:
Codes and Coding Instructions. NIH Pub. No. 01-4969. National Cancer Institute:
Bethesda, MD, 2001.

24. EDR Population and Demographics [Internet]. Florida Office of Economic & Demographic
Research website. Available at: http://edr.state.fl.us/Content/population-demographics/
index.cfm (cited 30 March 2010).

25. Huang Y, Hylton T, Babu AS et al. Florida Annual Cancer Report: 2004 Incidence and
Mortality. Florida Department of Health: Tallahassee, 2008.

26. SEER*Stat [computer program]. Surveillance Research Program, Version 6.5.1 National
Cancer Institute: Bethesda, MD, 2009. Available at: http://www.seer.cancer.gov.

27. Kim HJ, Fay MP, Feuer EJ et al. Permutation tests for joinpoint regression with applications
to cancer rates. Stat Med 2000; 19: 335–351.

28. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012. CA Cancer J Clin 2012; 62: 10–29.
29. Karen R, Humes NAJ, Ramirez RR. Overview of race and Hispanic origin: 2010; U.S.

Department of Commerce Economics and Statistics Administration. U.S. Census Bureau
2011.

30. Moreno Estrada A, Cuccaro ML, Gravel S et al. Genome-wide patterns of admixture among
US Hispanic/Latino populations of Caribbean-descent. American Society of Human
Genetics/ICHG 2011 Meeting, Montreal, Canada, 2011.

31. Bertoni B, Budowle B, Sans M, Barton SA, Chakraborty R. Admixture in Hispanics:
distribution of ancestral population contributions in the Continental United States. Hum Biol
2003; 75: 1–11.

32. Hanis CL, Hewett-Emmett D, Bertin TK, Schull WJ. Origins of U.S. Hispanics. Implications
for diabetes. Diabetes Care 1991; 14: 618–627.

33. Hernandez MN, Fleming LE, MacKinnon JA et al. Cancer in Florida Hispanics 1989–2006.
Florida Cancer Data System: Miami, 2010.

34. Schachter JP. Migration by Race and Hispanic Origin: 1995 to 2000. Census 2000 Special
Reports. 2003 March 12, 2012.

35. FDOH. The Behavioral Risk Factor Surveillance System (BRFSS) State Data Book
[Internet]: Florida Statewide 2002. The Bureau of Epidemiology, Florida Department of
Health website. Available from: http://www.doh.state.fl.us/Disease_ctrl/epi/brfss/
reports.htm (cited 22 February 2011).

36. FDOH. The 2008 Behavior Risk Factor Surveillance System (BRFSS) State Data Book
[Internet]. The Bureau of Epidemiology, Florida Department of Health website. Available
from: http://www.doh.state.fl.us/Disease_ctrl/epi/brfss/reports.htm (cited 22 February 2011).

37. Emmons K, Puleo E, McNeill LH et al. Colorectal cancer screening awareness and
intentions among low income, sociodemographically diverse adults under age 50. Cancer
Causes Control 2008; 19: 1031–1041.

38. Jandorf L, Ellison J, Villagra C et al. Understanding the barriers and facilitators of colorectal
cancer screening among low income immigrant hispanics. J Immigr Minor Health 2010; 12:
462–469.

39. Shih YC, Elting LS, Levin B. Disparities in colorectal screening between US-born and
foreign-born populations: evidence from the 2000 National Health Interview Survey.
J Cancer Educ 2008; 23: 18–25.

40. Altekruse SF, Kosary CL, Krapcho M et al. (eds). SEER Cancer Statistics Review, 1975–
2007, National Cancer Institute. Bethesda, MD. Based on November 2009 SEER data

Trends in Colorectal Cancer Among Florida Hispanics
Hernandez et al.

7

Clinical and Translational Gastroenterology

http://www.census.gov/Press-Release/www/releases/archives/population
http://www.floridacharts.com/charts/chart.aspx
http://www.floridacharts.com/charts/chart.aspx
http://pewhispanic.org/factsheets/factsheet.php?FactsheetID&equals;46
http://pewhispanic.org/factsheets/factsheet.php?FactsheetID&equals;46
http://www.cancer.org/downloads/STT/CAFF2006HispPWSecured.pdf
http://www.cancer.org/downloads/STT/CAFF2006HispPWSecured.pdf
http://www.doh.state.fl.us/Disease_ctrl/epi/brfss/reports.htm
http://www.doh.state.fl.us/Disease_ctrl/epi/brfss/reports.htm
http://edr.state.fl.us/Content/population-demographics/index.cfm
http://edr.state.fl.us/Content/population-demographics/index.cfm
www.seer.cancer.gov
http://www.doh.state.fl.us/Disease_ctrl/epi/brfss/reports.htm
http://www.doh.state.fl.us/Disease_ctrl/epi/brfss/reports.htm
http://www.doh.state.fl.us/Disease_ctrl/epi/brfss/reports.htm


submission, c 2010. Available from: http://seer.cancer.gov/csr/1975_2007 (cited 22

February 2011).
41. Shavers VL. Racial/ethnic variation in the anatomic subsite location of in situ and invasive

cancers of the colon. J Natl Med Assoc 2007; 99: 733–748.
42. Cress RD, Morris C, Ellison GL et al. Secular changes in colorectal cancer incidence by

subsite, stage at diagnosis, and race/ethnicity, 1992–2001. Cancer 2006; 107 (Suppl):

1142–1152.
43. Kronborg O, Fenger C, Olsen J et al. Randomised study of screening for colorectal cancer

with faecal-occult-blood test. Lancet 1996; 348: 1467–1471.
44. Hardcastle JD, Chamberlain JO, Robinson MH et al. Randomised controlled

trial of faecaloccult-blood screening for colorectal cancer. Lancet 1996; 348:

1472–1477.
45. Atkin WS, Edwards R, Kralj-Hans I et al. Once-only flexible sigmoidoscopy screening in

prevention of colorectal cancer: a multicentre randomised controlled trial. Lancet 2010;

375: 1624–1633.
46. Brenner H, Chang-Claude J, Seiler CM et al. Protection from colorectal cancer after

colonoscopy: a population-based, case-control study. Ann Intern Med 2011; 154:

22–30.
47. Singh H, Nugent Z, Demers AA et al. The reduction in colorectal cancer mortality after

colonoscopy varies by site of the cancer. Gastroenterology 2010; 139: 1128–1137.
48. Rex DK, Cutler CS, Lemmel GT et al. Colonoscopic miss rates of adenomas determined by

back-to-back colonoscopies. Gastroenterology 1997; 112: 24–28.
49. Heresbach D, Barrioz T, Lapalus MG et al. Miss rate for colorectal neoplastic polyps: a

prospective multicenter study of back-to-back video colonoscopies. Endoscopy 2008; 40:

284–290.
50. Pickhardt PJ, Nugent PA, Mysliwiec PA et al. Location of adenomas missed by optical

colonoscopy. Ann Intern Med 2004; 141: 352–359.
51. van Rijn JC, Reitsma JB, Stoker J et al. Polyp miss rate determined by tandem

colonoscopy: a systematic review. Am J Gastroenterol 2006; 101: 343–350.
52. Singh H, Nugent Z, Mahmud SM et al. Predictors of colorectal cancer after negative

colonoscopy: a population-based study. Am J Gastroenterol 2010; 105: 663–673;

quiz 674.
53. Leaper M, Johnston MJ, Barclay M et al. Reasons for failure to diagnose colorectal

carcinoma at colonoscopy. Endoscopy 2004; 36: 499–503.

54. Birkenkamp-Demtroder K, Olesen SH, Sorensen FB et al. Differential gene expression
in colon cancer of the caecum versus the sigmoid and rectosigmoid. Gut 2005; 54:
374–384.

55. Iacopetta B. Are there two sides to colorectal cancer? Int J Cancer 2002; 101: 403–408.
56. Chirieac LR, Shen L, Catalano PJ et al. Phenotype of microsatellite-stable colorectal

carcinomas with CpG island methylation. Am J Surg Pathol 2005; 29: 429–436.
57. Hernandez MN, Fleming LE, Mackinnon JA et al. Cancer in Florida Hispanics 1989–2006.

Florida Cancer Data System: Miami, 2010.
58. Hernandez MN, Fleming LE, Mackinnon JA et al. Cancer in Florida Persons of African

Descent 1988–2007. Florida Cancer Data System: Miami, 2010.
59. Chou CL, Lin JK, Wang HS et al. Microsatellite instability screening should be done for

right-sided colon cancer patients less than 60 years of age. Int J Colorectal Dis 2010; 25:
47–52.

60. Gupta S, Ashfaq R, Kapur P et al. Microsatellite instability among individuals of Hispanic
origin with colorectal cancer. Cancer 2010; 116: 4965–4972.

61. Tadros M. Trend analysis of sub-site specific primary colorectal cancer in one-half million
patients in the surveillance, epidemiology, and end results database, 1973-2007.
Implications for Targeted Colonoscopy Screening. University of Connecticut, 2011.

62. Chattar-Cora D, Onime GD, Coppa GF et al. Anatomic, age, and sex distribution of
colorectal cancer in a New York City Hispanic population. J Natl Med Assoc 1998; 90: 19–24.

63. Shavers VL, Jackson MC, Sheppard VB. Racial/ethnic patterns of uptake of colorectal
screening, National Health Interview Survey 2000–2008. J Natl Med Assoc 2010; 102:
621–635.

64. Thornton JG, Morris AM, Thornton JD et al. Racial variation in colorectal polyp and tumor
location. J Natl Med Assoc 2007; 99: 723–728.

65. Laiyemo AO, Doubeni C, Pinsky PF et al. Race and colorectal cancer disparities: health-
care utilization vs different cancer susceptibilities. J Natl Cancer Inst 2010; 102: 538–546.

Clinical and Translational Gastroenterology is an open-
access journal published by Nature Publishing Group. This

work is licensed under the Creative Commons Attribution-Noncommer-
cial-No Derivative Works 3.0 Unported License. To view a copy of this
license, visit http://creativecommons.org/licenses/by-nc-nd/3.0/

Trends in Colorectal Cancer Among Florida Hispanics
Hernandez et al.

8

Clinical and Translational Gastroenterology

http://fcds.med.miami.edu/inc/statistics.shtml#hispmono

	Trends in Colorectal Cancer Among Hispanics by Stage and Subsite Location: 1989-2006
	INTRODUCTION
	METHODS
	RESULTS
	Demographics
	CRC trends by gender and ethnicity
	CRC trends by local, regional, and distant stage
	Distant-stage CRC trends by subsite colonic location

	Table 1 Proportions of CRC incidence rates by Hispanic subgroup in relation to proportion of Hispanic population
	Figure 1 Joinpoint regression trends for colorectal cancer, Florida, 1989-2006.
	Figure 2 Joinpoint regression trends for colorectal cancer, distant stage, Florida, 1989-2006.
	Trends for local and regional stages of CRC by subsite colonic location

	DISCUSSION
	Table 2 Joinpoint regression results for distant-stage colorectal cancer: subsite by sex and race/ethnicity, Florida, 1989-2006
	Figure 3 Joinpoint regression trends for right colon cancer, distant stage, Florida, 1989-2006.
	Table 3 Left-sided colon trends by stage, sex, and race/ethnicity, Florida, 1989-2006
	Table 4 Right-sided colon trends by stage, sex, and race/ethnicity, Florida, 1989-2006
	CONFLICT OF INTEREST
	Acknowledgements




