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Abstract
Objectives Study national hospitalization trends for colorectal cancer in patients younger than 50 years of age.
Methods Patients under age 50 years hospitalized for colorectal cancer were studied using the national inpatient sample data-
bases (2010–2014), using validated ICD-CM-9 codes and hospitalizations represented per 100,000 total inpatient population.
Results Colorectal cancer hospitalizations demonstrated a significant uptrend in the 41–50 years age group, with Caucasians and
females most affected, stratifying for age and excluding those with a family history of colorectal cancer (p trend < 0.001).
Conclusions Younger colorectal cancer patients aged 41–50 years (especially younger Caucasian females) are burdened with
increasing hospitalization rates.
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Introduction

Since colorectal cancer (CRC) is considered mainly a disease
of the elderly, its incidence in the young (< 50 years of age)
has not received much attention. However, increasing trends
have been noted in the incidence of CRC in adults < 50 years
(yoCRC) in whom screening has not been recommended.
Limited data suggests commencing screening at age 45. in
African American. Recently, yoCRC has received some noto-
riety and calls to lower the age for CRC screening below
50 years have received attention [1–3]. To our knowledge,

very little is known about the burden of hospitalizations asso-
ciated with yoCRC in the United States (US). The goal of our
study was to examine the nationwide hospitalization trends
and demographic characteristics of yoCRC.

Methods

All yoCRC-related hospitalizations were studied using the
National Inpatient Sample (NIS) in four different age catego-
ries (11–20, 21–30, 31–40, and 41–50 years) by gender and
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race using the appropriate ICD-CM-9 codes. Hospitalization
rates were calculated per 100,000 total inpatient population.
Trends were assessed using the weighted number of dis-
charges for a particular age/gender/race group as the numera-
tor and the relevant US inpatient population at risk as the
denominator. Categorical and continuous variables were com-
pared between the groups using Chi-square test and ANOVA
test, respectively, whereas temporal trends in the prevalence of
yoCRC across various subgroups were assessed using the
linear-by-linear association test, with a p value of significance
level chosen to be < 0.05. SPSS 24.0 was used for analysis.

Results

Demographics, hospital characteristics, pre-existing comor-
bidities, and inhospital outcomes of the study population are
detailed in Table 1.

Age-specific yoCRC hospitalizations

Age-specific yoCRC hospitalizations rates showed relative
increases between 2010 and 2014 as follows: 21–30 years,
10% (from 70 to 77 per 100,000); 31–40 years, 5.8% (from
329 to 347 per 100,000); and 41–50 years, 13.4% (from 1125
to 1276 per 100,000) from 2010 to 2014. However, there was
a decreasing trend of yoCRC in the 11–20 years group (from
27 to 18 per 100,000) (Fig. 1). Interestingly, we also found
that 41–50 years age group without a family history of gastro-
intestinal malignancy showed a 12.8% relative increase (from
1073 to 1210 per 100,000) in the yoCRC-related admissions
(p < 0.001).

Racial differences in yoCRC hospitalizations

Caucasians showed an increased rate of hospitalizations
(18.6% relative increase, from 665 to 789 per 100,000), which
was more pronounced than in African Americans (14.9% rel-
ative increase, from 175 to 201 per 100,000) (Fig. 1c, d).

Gender differences in yoCRC hospitalizations

Significant gender disparities in the hospitalization rates were
found in the 41–50 years group. Overall, females had higher
relative increase in the yoCRC-related hospitalizations during
the study period (20.1% vs. 7.5% inmales). Amongmales, the
relative increase in the hospitalizations was as follows: 21–
30 years, 10.5% (from 171 to 189 per 100,000); 31–40 years,
9.8% (from 590 to 648 per 100,000); and 41–50 years, 7.5%
(from 1284 to 1380 per 100,000). However, there was a de-
crease in the trends in the 11–20 years group (from 30 to 25
per 100,000). Relative increase in yoCRC hospitalizations in
females (p < 0.001) aged 21–30 years, 13.6% (from 44 to 50T
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per 100,000); 31–40 years, 5.4% (from 221 to 233 per
100,000); and 41–50 years, 20.1% (from 985 to 1183 per
100,000). There was a decrease in the trends in the 11–
20 years group similar to males (Fig. 1b).

Discussion

Our study revealed several major findings on yoCRC-
related hospitalization trends. Our data show an increasing
trend in age-specific inpatient hospitalizations for yoCRC
from 2010 to 2014 (13.4% in the 41–50 years age group
followed by 10% for 21–30 years and 5.8% for 31–
40 years). These observations highlight 41–50 years as a

higher risk group requiring greater allocation of resources
for hospitalizations and interventions. The higher increase
in 41–50 years group could be due to an early development
of symptoms from CRC and early colonoscopy. According
to the National Health Interview Survey (NHIS), 13.6% of
adults aged 40–49 years underwent a colonoscopy in the
past decade in 2013, compared with only 6.4% in 2000 [1].
As per Silla et al. the majority of yoCRC is sporadic [5].
Liebermann et al. [4] noted that only a fraction of early
colonoscopies are performed in high-risk patients with a
family history of CRC or for genetic screening reasons.
Otherwise, the vast majority is in symptomatic patients.
However, earlier detection is likely only one factor; other
younger age groups from 21 to 30 years and 31–40 years

Fig. 1 a Trends in age-specific young-onset colorectal cancer
hospitalizations (per 100,000 populations). 1b. Trends in gender-
specific young-onset colorectal cancer hospitalizations (per 100,000

populations), 41–50 years. c Age-specific young-onset colorectal
cancer–related hospitalizations in Whites. d Age-specific young-onset
colorectal cancer–related hospitalizations in African Americans

1614 Int J Colorectal Dis (2019) 34:1611–1615



also showed a similar, though somewhat smaller, increas-
ing trend in CRC.

Caucasians were noted to have an increasing rate of hospi-
talizations (18.6% relative increase, from 665 to 789 per
100,000), more pronounced than that for African Americans
(14.9% relative increase, from 175 to 201 per 100,000). These
results concur with a recent SEER database analysis (1992–
2014) which showed racial disparities in the incidence of
yoCRC and patient survival for cancer of the colon, but min-
imal differences for rectal cancer [6]. These results suggest the
possibility of aggressive tumor biology and/or advanced stage
at diagnosis in Caucasians, leading to increasing trends in the
hospitalizations.

The most striking finding of our study was accelerated
increase in yoCRC-related hospitalizations in females of the
41–50 years group. It is well-known that women have higher
incidence of right-sided colon cancer, which is a more aggres-
sive form of colon cancer than the left-sided cancers. An
added issue in this population is that CRC treatment can lead
to amenorrhea and affect fertility in premenopausal women. It
has also been shown that women experience more severe tox-
icity to 5-fluorouracil treatment thanmen, potentially reducing
the duration of treatment in females [7].

Because this was a retrospective analysis of the largest all-
payer inpatient database, our study had some limitations. The
data was organized by administrative coding in addition to
ICD-9. Hence, not all data were accessible for analysis to
determine tumor characteristics, stage of disease, treatment,
complications, etiological risk factors, or time course of
hospitalizations.

The rise in yoCRC is not limited to the US only but is a
global phenomenon [8]. The US Multi-Society Task Force of
Colorectal Cancer (MSTF) suggests to start screening in
African Americans at age 45 [2]. The American Cancer
Society (ACS) recommends that average-risk adults aged
45 years and older should undergo regular screening [3].
Our findings further validate ACS and MSTF qualified rec-
ommendations and generate additional epidemiological data
on the healthcare utilization in yoCRC.

Author contributions HG conceived the idea and designed the study. RD
performed the data analysis. HG, MMA, RD, and MJ made the draft of
the manuscript. GHE and PB revised the manuscript for the scientific
content. All authors approved the final manuscript.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Siegel RL, Miller KD, Fedewa SA et al (2017) Colorectal cancer
statistics, 2017. CA Cancer J Clin 67(3):177–193

2. Rex DK, Boland CR, Dominitz JA et al (2017) Colorectal cancer
screening: recommendations for physicians and patients from the
U.S. Multi-Society Task Force on Colorectal Cancer. Am J
Gastroenterol 112(7):1016–1030

3. Wolf AMD, Fontham ETH, Church TR, Flowers CR, Guerra CE,
LaMonte S, Etzioni R, McKenna M, Oeffinger KC, Shih YT, Walter
LC, Andrews KS, Brawley OW, Brooks D, Fedewa SA,
Manassaram-Baptiste D, Siegel RL, Wender RC, Smith RA (2018)
Colorectal cancer screening for average-risk adults: 2018 guideline
update from the American Cancer Society. CA Cancer J Clin 68(4):
250–281

4. Lieberman DA,Williams JL, Holub JL, Morris CD, Logan JR, Eisen
GM, Carney P (2014) Colonoscopy utilization and outcomes 2000 to
2011. Gastrointest Endosc 80(1):133–143

5. Silla IO, Rueda D, Rodríguez Y (2014) Early-onset colorectal can-
cer: a separate subset of colorectal cancer. World J Gastroenterol
20(46):17288–17296

6. Murphy CC, Wallace K, Sandler RS (2019) Racial disparities in
incidence of young-onset colorectal cancer and patient survival.
Gastroenterology. 156(4):958–965

7. Kim SE, Paik HY, Yoon H (2015) Sex- and gender-specific dispar-
ities in colorectal cancer risk. World J Gastroenterol 21(17):5167–
5175

8. Sung JJY, Chiu HM, Jung KW (2019) Increasing trend in young-
onset colorectal cancer in Asia: more cancers in men and more rectal
cancers. Am J Gastroenterol 114(2):322–329

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Int J Colorectal Dis (2019) 34:1611–1615 1615


	Young-onset colorectal cancer: hospitalization trends and gender disparities in the United States 2010–2014
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Results
	Age-specific yoCRC hospitalizations
	Racial differences in yoCRC hospitalizations
	Gender differences in yoCRC hospitalizations

	Discussion
	References


