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Abstract

Introduction
Epidemiologic studies have identified an increase in colorectal
cancer (CRC) among younger adults. By using a statewide popula-
tion-based cancer registry, this study examines sociodemographic
and clinical disparities in CRC and characterizes advanced stage
CRC  risk  factors  with  specific  attention  to  age-specific  risk
factors.

Methods
Data from the Florida Cancer Data System from 1981 through
2013 were analyzed for adult CRC patients. Patients were divided
into 2 age groups: younger than 50 years and 50 years or older.
Stage of presentation was categorized as early (localized) or ad-
vanced (regional  or  distant).  Multivariable  logistic  regression
models adjusted for sociodemographic and clinical characteristics
were  fitted  to  identify  risk  factors  for  advanced  stage  CRC
presentation. Adjusted odds ratios were calculated with 95% con-
fidence intervals.

Results
From 1981 through 2013, there were 182,095 Florida adults dia-
gnosed with CRC. Those aged younger than 50 years were signi-
ficantly more likely to have advanced stage CRC compared with
those aged 50 or older. Among those younger than 50 years, cur-
rent and former tobacco smokers and those of black or other race
were  significantly  more  likely  to  have  advanced  stage  CRC.

Among those aged 50 or older, Hispanics had significantly higher
risk of advanced stage presentation compared with non-Hispanics,
although this association was not significant in those younger than
50 years.

Conclusion
We identified significant age-specific risk factors for advanced
stage CRC presentation. With CRC incidence on the rise among
younger adults, it is important to identify and to target screening
and interventions for groups at high risk for advanced stage CRC
presentation.

Introduction
Despite a decrease in colorectal cancer (CRC) among all adults,
recent epidemiologic studies have identified an increase in incid-
ence  among adults  younger  than  50  years  of  age  (1).  CRC is
among the most common cancers diagnosed in the United States
for adults younger than 50 years of age (2). Among all US adults,
CRC is the third most commonly diagnosed cancer in both men
and women (3). In 2017 in the United States, an estimated 135,430
people were predicted to be diagnosed with CRC and about 50,260
people were predicted to die from the disease (4). In Florida, the
2014 age-adjusted incidence and mortality rates were 35.4 (95%
confidence  interval  [CI],  34.6–36.1)  and  13.0  (95%  CI,
12.6–13.5), respectively (5). Florida includes specific counties
with some of the highest CRC mortality rates nationally (6).

Advanced stage presentation and diagnosis of CRC portends signi-
ficantly  worse  survival  outcomes  for  both  younger  and  older
adults (7). By using a statewide population-based cancer registry,
this study examines sociodemographic and clinical disparities in
CRC cases among adults and characterizes advanced stage CRC
diagnosis risk factors with specific attention to age-specific risk
factors.
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Methods
Data from the Florida Cancer Data System (FCDS) with the link-
age to the 2000 US census were analyzed for patients with primary
CRC who were aged 18 years or older for 1981 through 2013. Pa-
tients who had missing values for age, race, ethnicity, neighbor-
hood socioeconomic status (SES),  and Surveillance,  Epidemi-
ology, and End Results (SEER) Program tumor stage at presenta-
tion were excluded from the analysis.

Sex (female, male), race (white, black, others), ethnicity (Hispan-
ic, non-Hispanic), and smoking status (never, current, former, un-
known) were self-reported. The FCDS registry does not contain
information regarding patient SES at the time of cancer diagnosis.
To be able to incorporate SES into the statistical analysis, we used
data from the 2000 US Census to provide a proxy for individual
SES. Patients’ US census tract at the time of cancer diagnosis is
used for the linkage. Patients’ SES at the time of diagnosis were
approximated by neighborhood level SES, which is determined by
the patient’s US census tract as the percentage of people living be-
low poverty level as low (20% to 100%), middle-low (10% to
<20%), middle-high (5% to <10%), and highest (0% to <5%). Age
at diagnosis was divided into younger than 50 years or 50 years or
older to align with the starting age for CRC screening recommen-
ded by the US Preventive Services Task Force (8). Anatomic sites
were colon (ascending, transverse, descending, sigmoid), flexure
(hepatic, splenic), rectosigmoid junction, and rectum. Individuals
who did not have a specified primary anatomic site in the colon or
rectum (ie,  colon, not otherwise specified) were also excluded
from the analysis.  The primary clinical  outcome, SEER tumor
stage at  diagnosis,  was categorized as  early (localized)  or  ad-
vanced (regional or distant) as a dichotomous variable.

Multivariable logistic regression models for all patients and by age
group were fitted to identify risk factors for advanced stage CRC
presentation. Adjusted odds ratios (AORs) and 95% CIs were cal-
culated and adjusted for sociodemographic and clinical character-
istics for the whole sample as well as by age group. All statistical
analyses were completed by using SAS v.9.4 (SAS Institute, Inc).
The study was approved by the Florida Department  of  Health
(DOH) and University of Miami institutional review boards.

Results
In total, 277,562 adults were diagnosed with primary CRC during
1981 through 2013. There were 182,095 adults who satisfied the
inclusion and exclusion criteria. Most were aged 50 years or older
(93.0%) (Table  1).  Approximately 60% of  all  cases  were dia-
gnosed at advanced stage (42.7% regional, 18.9% distant), and
among those younger than 50 years, 69.6% were diagnosed at the

advanced  stage  (44.7%  regional,  25.4%  distant).  In  patients
younger than 50 years with advanced stage presentation, most
were men (52.6%), white (78.9%), and non-Hispanic (84.6%).
Among patients younger than 50 years, the mean age of diagnosis
was 42.5 years (95% CI, 42.4–42.6), while the mean age of dia-
gnosis for those 50 or older was 71.7 (95% CI, 71.7–71.8). Pa-
tients younger than 50 years had a greater proportion of current
smokers compared with those 50 or older. The most common ana-
tomic site for advanced stage presentation was sigmoid colon for
both the younger (27.8%) and older (27.2%) age groups.

Patients younger than 50 years were significantly more likely to
present with advanced stage CRC compared with those aged 50 or
older (AOR, 1.53; 95% CI, 1.47–1.60) (Table 2). Among patients
younger than 50 years, black (AOR, 1.15; 95% CI, 1.03–1.29) and
other race (AOR, 1.43; 95% CI, 1.10–1.84) had significantly high-
er  odds  of  advanced  stage  CRC  presentation  compared  with
whites. Compared with the rectum, all anatomic sites showed sig-
nificantly higher odds of advanced stage presentation in both age
groups. For patients 50 years or older, Hispanics had significantly
higher odds of advanced stage presentation compared non-Hispan-
ics, although this association was not significant in those aged less
than 50 years.

Discussion
Although patients aged less than 50 years are less likely to have
CRC, our results demonstrate that these patients are significantly
more likely to present with advanced stage CRC. Advanced stage
CRC diagnosis is linked to significantly worse survival for all age
groups (7). These results support past studies showing higher rates
of advanced stage CRC presentation among those aged less than
50 years (2). Advanced stage CRC diagnosis may be attributable
to misdiagnosis, genetic predisposition, or lack of knowledge re-
garding CRC symptoms (9). Consequently, recognizing and ac-
knowledging risk factors for advanced stage CRC are necessary
for earlier detection.

One  of  the  most  significant  risk  factors  for  advanced  stage
presentation among patients  younger  than 50 years  was being
black or other race. Higher rates of advanced stage presentation
among blacks may be attributable to decreased awareness or pa-
tient attitudes toward CRC screening (10). These barriers prevent
timely screening even in the presence of CRC symptoms. In addi-
tion, epidemiological studies have shown blacks develop CRC
earlier than whites do (11). In terms of sex, women were signific-
antly less likely to present with late-stage CRC in those younger
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than  50  years;  however,  there  was  no  significant  difference
between men and women among those aged 50 or  older.  Low
awareness and limited screening coupled with a predisposition for
earlier CRC development warrant targeted public health efforts to
raise awareness for CRC signs and symptoms as well as screening.

Being a patient younger than 50 years or being a former or current
smoker  was  a  significant  predictor  of  having  advanced  CRC
presentation. Although there is some debate regarding the role of
tobacco smoking on CRC development, our results show that cur-
rent and former smokers have significantly increased risk of ad-
vanced stage CRC presentation (12,13). Future studies are neces-
sary to further discern the role of tobacco smoking in CRC devel-
opment and progression.

In total, Hispanics had fewer cases of CRC compared with non-
Hispanics. Studies have shown that Hispanics have both lower
rates of CRC incidence and mortality (14). Our results show that
Hispanics have significantly higher risk for advanced presentation
of CRC among patients aged 50 or older, whereas the risk was not
significantly increased among those aged less than 50 years. Pol-
lack et al reported that Hispanics have lower rates of CRC screen-
ing, which may account for the increased rates of advanced CRC
presentation  in  our  results  (15).  The  lower  rates  of  screening
among Hispanics may be attributable to limited health insurance.
In addition, barriers to CRC screening in the Hispanic population
include limited education, lower socioeconomic status, and cultur-
al barriers (16,17). In terms of CRC screening among the Florida
population, Hispanics report lower rates of fecal occult blood test
(FOBT) testing and sigmoidoscopy or colonoscopy (18). Cultur-
ally appropriate public health interventions are necessary to in-
crease CRC awareness and screening among the Hispanic popula-
tion.

In terms of anatomic site, we found that there was a significantly
lower risk of advanced stage CRC of the rectum across all ages,
yet the rectum was the second most common site for tumor after
behind the sigmoid colon. Siegel et al noted that rectal cancer in-
cidence was increasing at a greater rate than colon cancer among
patients aged less than 50 years (1). In our study, patients aged
less than 50 years had significantly increased risk for advanced
presentation for tumors arising outside of the rectum. This finding
was also true for patients aged 50 or older, but the risks were high-
er in those younger than 50 years compared with those 50 or older
across all locations. CRC presents differently depending on tumor
location, and screening and awareness efforts should emphasize
the different CRC presentations. Although data suggest that ana-

tomic site does not significantly influence CRC presentation, ana-
tomic location of CRC presentation may affect screening modal-
ity choice. Immunochemical testing such as FOBT has better sens-
itivity for detecting left-sided lesions compared with right-sided
lesions (19).

This study is not without limitations. The FCDS database does not
contain lifestyle habits such as dietary intake, which is signific-
antly linked to CRC development (20). In addition, this cancer re-
gistry lacks genetic information and family history; both play a
role in earlier CRC development. FCDS also does not include in-
formation  about  patients’  comorbidities  such  as  diabetes  and
obesity, which could affect the risk and the stage of cancer.

Routine screening for individuals aged less than 50 years is not re-
commended unless the individuals are considered at  high risk.
However, multiple noninvasive CRC screening modalities such as
FOBT have potential for noninvasive screening in high-risk popu-
lations (21). These noninvasive CRC screening modalities may of-
fer an opportunity to increase CRC screening in groups with elev-
ated risk factors for advanced stage presentation.

Our study highlights the increased risk for advanced stage CRC
presentation in patients  younger  than 50 years  compared with
those aged 50 or older. With CRC incidence on the rise in young-
er US adults, raising awareness for CRC screening in high-risk
groups is imperative to improve earlier detection. Increased aware-
ness among health professionals is also necessary to address and
to investigate potential signs of CRC in high-risk populations. Our
results show that there are clear sociodemographic disparities in
advanced  stage  CRC presentation.  The  increased  risk  for  ad-
vanced stage CRC among patients younger than 50 years and se-
lect sociodemographic groups merits further investigation. Future
efforts  are  warranted  to  further  improve  CRC  screening  and
awareness among younger adults.
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Tables

Table 1. Sociodemographic Characteristics of Colon Cancer Patients, by Age Group, Florida Cancer Data System, 1981–2013

Characteristic All, n (%)b

Age Group and Stage Presentationa

<50 years ≥ 50 years

Early, n (%)b Advanced, n (%)b Early, n (%)b Advanced, n (%)b

Total 182,095 (100.0) 3,861 (2.1) 8,850 (4.9) 67,380 (37.0) 102,004 (56.0)

Sex

Male 95,502 (52.4) 1,934 (50.1) 4,655 (52.6) 35,612 (52.9) 53,301 (52.3)

Female 86,593 (47.6) 1,927 (49.9) 4,195 (47.4) 31,768 (47.1) 48,703 (47.7)

Race

White 164,865 (90.5) 3,165 (82.0) 6,979 (78.9) 62,112 (92.1) 92,609 (90.8)

Black 15,342 (8.4) 614 (15.9) 1,626 (18.4) 4,688 (7.0) 8,414 (8.2)

Otherc 1,888 (1.0) 82 (2.1) 245 (2.8) 580 (0.9) 981 (1.0)

Ethnicity

Non-Hispanic 162,633 (89.3) 3,303 (85.5) 7,488 (84.6) 60,687 (90.1) 91,155 (89.4)

Hispanic 19,462 (10.7) 558 (14.5) 1,362 (15.4) 6,693 (9.9) 10,849 (10.6)

Neighborhood socioeconomic statusd

Lowest 26,705 (14.7) 628 (16.3) 1,596 (18.0) 9,135 (13.6) 15,346 (15.0)

Middle-low 58,224 (32.0) 1,227 (31.8) 2,919 (33.0) 21,162 (31.4) 32,916 (32.3)

Middle-high 65,437 (35.9) 1,236 (32.0) 2,791 (31.5) 25,139 (37.3) 36,271 (35.6)

Highest 31,729 (17.4) 770 (19.9) 1,544 (17.4) 11,944 (17.7) 17,471 (17.1)

Smoking status

Never 82,134 (45.1) 1,890 (49.0) 4,210 (47.6) 30,406 (45.1) 45,628 (44.7)

Current 21,709 (11.9) 702 (18.2) 1,825 (20.6) 6,759 (10.0) 12,423 (12.2)

Former 41,643 (22.9) 446 (11.6) 1,046 (11.8) 15,862 (23.5) 24,289 (23.8)

Unknowne 36,609 (20.1) 823 (21.3) 1,769 (20.0) 14,353 (21.3) 19,664 (19.3)

Anatomic site of cancer

Ascending colon 32,860 (18.0) 333 (8.6) 1,054 (11.9) 12,001 (17.8) 19,472 (19.1)

Hepatic flexure 8,682 (4.8) 104 (2.7) 285 (3.2) 3,003 (4.5) 5,290 (5.2)

Transverse colon 15,335 (8.4) 184 (4.8) 656 (7.4) 5,072 (7.5) 9,423 (9.2)

Splenic flexure 6,291 (3.5) 90 (2.3) 358 (4.0) 1,750 (2.6) 4,093 (4.0)

Descending colon 10,938 (6.0) 208 (5.4) 616 (7.0) 3,798 (5.6) 6,316 (6.2)

Sigmoid colon 50,234 (27.6) 997 (25.8) 2,457 (27.8) 18,992 (28.2) 27,788 (27.2)

Rectosigmoid junction 20,907 (11.5) 432 (11.2) 1,130 (12.8) 7,238 (10.7) 12,107 (11.9)

Rectum 36,848 (20.2) 1,513 (39.2) 2,294 (25.9) 15,526 (23.0) 17,515 (17.2)
a Early = localized; advanced = regional (with or without lymph node extension) or distant.
b Column percentages except for the Total row.
c Other race includes Asian/Pacific Islander, Native American, Asian/Indian, or Pakistani.
d US census tract neighborhood level socioeconomic status defined as the percentage of people living below poverty level as low (20%–100%), middle-low (10% to
<20%), middle-high (5% to <10%), and highest (0% to <5%).
e Unknown smoking status refers to nonresponse or refused to respond.

PREVENTING CHRONIC DISEASE VOLUME 15, E106

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY       AUGUST 2018

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2018/17_0274.htm • Centers for Disease Control and Prevention       5



Table 2. Multivariable Logistic Regression Models Predicting Advanced Stage Colon Cancera Presentation at Diagnosis, Florida Cancer Data System, 1981–2013

Characteristic All, AOR (95% CI)

Age Group

<50 years, AOR (95% CI) ≥ 50 years, AOR (95% CI)

Age-group (reference, ≥50 years)

<50 years 1.53 (1.47–1.60) NA

Sex (reference, male)

Female 1.00 (0.98–1.02) 0.88 (0.81–0.95) 1.01 (0.99–1.03)

Race (reference, white)

Black 1.16 (1.12–1.21) 1.15 (1.03–1.29) 1.16 (1.12–1.21)

Otherb 1.21 (1.10–1.34) 1.43 (1.10–1.84) 1.18 (1.06–1.31)

Ethnicity (reference, non-Hispanic)

Hispanic 1.08 (1.05–1.12) 1.09 (0.97–1.21) 1.08 (1.04–1.12)

Neighborhood socioeconomic statusc (reference, highest)

Lowest 1.10 (1.06–1.14) 1.16 (1.01–1.33) 1.09 (1.05–1.14)

Middle-low 1.06 (1.03–1.09) 1.16 (1.04–1.30) 1.05 (1.02–1.08)

Middle-high 0.99 (0.96–1.02) 1.12 (1.00–1.25) 0.98 (0.96–1.01)

Smoking status (reference, never)

Current 1.26 (1.22–1.30) 1.19 (1.07–1.32) 1.26 (1.22–1.31)

Former 1.05 (1.02–1.08) 1.11 (0.98–1.25) 1.05 (1.02–1.08)

Unknown 0.94 (0.91–0.96) 1.00 (0.91–1.11) 0.93 (0.91–0.96)

Anatomic site (reference, rectum)

Ascending colon 1.49 (1.44–1.53) 2.08 (1.81–2.39) 1.45 (1.41–1.50)

Hepatic flexure 1.59 (1.52–1.67) 1.78 (1.41–2.25) 1.57 (1.49–1.65)

Transverse colon 1.70 (1.63–1.76) 2.33 (1.96–2.78) 1.66 (1.59–1.72)

Splenic flexure 2.12 (2.00–2.24) 2.61 (2.06–3.33) 2.08 (1.95–2.20)

Descending colon 1.51 (1.45–1.58) 1.97 (1.66–2.34) 1.48 (1.41–1.55)

Sigmoid colon 1.33 (1.30–1.37) 1.66 (1.50–1.83) 1.31 (1.27–1.34)

Rectosigmoid junction 1.51 (1.46–1.56) 1.75 (1.54–1.99) 1.49 (1.43–1.54)

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; NA, not applicable.
a Regional (with or without lymph node extension) or distant.
b Other race includes Asian/Pacific Islander, Native American, Asian/Indian, or Pakistani.
c US census tract neighborhood level socioeconomic status defined as the percentage of people living below poverty level as low (20%–100%), middle-low (10% to
<20%), middle-high (5% to <10%), and highest (0% to <5%).
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