
Rising Early-Onset Colorectal Cancer Incidence is Not an 
Artifact of Increased Screening Colonoscopy Use in a Large, 
Diverse Healthcare System

Jeffrey K. Lee1,*, Sophie A. Merchant1,*, Christopher D. Jensen1, Caitlin C. Murphy2, Natalia 
Udaltsova1, Douglas A. Corley1

1Division of Research, Kaiser Permanente Northern California, Oakland, CA

2School of Public Health, University of Texas Health Science Center at Houston, Houston, TX

Colorectal cancer (CRC) incidence and mortality rates have decreased in the United 

States over the last several decades;1-3 however, CRC incidence rates are increasing in 

younger adults (age <50 years).2-5 Colonoscopy use in younger adults has also increased,6-7 

prompting questions of whether the observed increase in early-onset CRC is an artifact of 

increased colonoscopy use.

Although prior studies report increasing incidence rates that parallel increases in 

colonoscopy use in younger adults,6-7 none have investigated these trends in the same 

population and among individuals with full access to primary and specialty care (e.g., 

gastroenterology), thus eliminating access to care as a contributing factor. To address this 

gap in knowledge, we examined CRC incidence, colonoscopy use, colonoscopy indication, 

and stage at diagnosis among individuals 18-49 and 50-54 years of age from a large, 

integrated health system.

We conducted a retrospective cohort study of Kaiser Permanente Northern California health 

plan members age 18-49 or 50-54 years in 1998-2018, who were followed from cohort 

entry to the earliest of 1) the day before their 50th and 55th birthdays, respectively; 2) 

CRC diagnosis; 3) membership disenrollment; 4) death; or 5) end of the study period 

(December 31, 2018). The younger cohort was further divided into four age groups (i.e., 

18-29, 30-39, 40-44, 45-49 years). For each age group and year in the study period, we 
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estimated CRC incidence, colonoscopy use, colonoscopy indication, and stage at diagnosis 

(see Supplementary Methods).

During the 21-year study period, we followed 5,982,616 individuals age 18-49, of whom 

151,363 received a colonoscopy and 2,280 received a new CRC diagnosis, and 1,625,690 

individuals age 50-54, of whom 181,322 received a colonoscopy and 2,259 received a new 

CRC diagnosis. See Supplemental Table 1 for cohort characteristics. Of the colonoscopies 

performed in younger adults, 64.9% were diagnostic, 25.9% were screening, 1.7% were 

follow-up to a positive fecal test, and 3.4% were surveillance; of colonoscopies performed 

in older adults, 40.6% were diagnostic, 33.3% were screening, 16.4% were follow-up to a 

positive fecal test, and 1.9% were surveillance.

Colonoscopy use and CRC incidence rates increased in both age groups over time; however, 

the drivers of these increases differed between groups. Colonoscopy use increased 6.6% 

annually in younger adults, from 2.8 per 1,000 person-years (PY) in 1998 to 10.1 per 1,000 

PY in 2018 (P<0.001), and increased 7.4% annually in older adults, from 16.7 per 1,000 

PY in 1998 to 70.0 per 1,000 PY in 2018 (P<0.001) (Figure 1A). CRC incidence rates 

increased 1.4% annually in younger adults, from 6.0 per 100,000 PY in 1998 to 8.0 per 

100,000 PY in 2018 (P<0.001) and 2.2% annually in the older group, from 42.2 per 100,000 

PY in 1998 to 65.1 per 100,000 PY in 2018 (P<0.001); increases in colonoscopy use were 

associated with the increase in CRC incidence in both groups (Figure 1B). However, the 

rise in colonoscopy use was driven primarily by an increase in procedures with a diagnostic 

indication in younger adults but increases in both diagnostic and screening indications in 

older adults (Figure 1C). Moreover, the rise in CRC incidence was driven by increases in 

advanced-stage disease in younger adults but increases in early-stage disease in older adults 

(Figure 1D).

Approximately 52.2% of early-onset CRC diagnoses occurred in patients age 45-49 

(Supplemental Table 1). This subgroup also had the largest increases in CRC incidence, 

colonoscopy use, and advanced-stage disease, as well as a slight increase in screening 

colonoscopy use, though this increase was not accompanied by an increase in early-stage 

disease.

In a large, integrated healthcare system, in which members have full access to primary 

and specialty care, we observed increases in both CRC incidence and colonoscopy use in 

younger and older adults, but the two age groups differed dramatically in stage of disease 

at diagnosis and colonoscopy indication. In younger adults, increases in advanced-stage 

disease drove the increase in CRC incidence and about 65% of examinations were for 

diagnostic purposes, indicating the cancers were primarily diagnosed by colonoscopies 

performed to investigate clinical symptoms rather than primarily by a lowering of the 

threshold for screening. Among older adults, the increase in CRC incidence was driven by 

an increase in early-stage disease, a finding which is consistent with the observed increase 

in screening colonoscopy in this age group, leading to earlier disease detection. Thus, while 

increasing CRC incidence rates paralleled increases in colonoscopy use – the procedure by 

which CRC is typically diagnosed – the stark differences in colonoscopy indication and 

stage of disease at diagnosis support the conclusion that the rise in early-onset CRC is not 
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solely an artifact of increasing colonoscopy use, but likely reflects a true increase in disease 

burden.

Our findings support prior studies indicating early-onset CRC is on the rise and typically 

diagnosed at an advanced stage.2-5 Our findings are also consistent with prior studies 

indicating colonoscopy use is increasing in patients age 18-49,6-7 though this is the first to 

our knowledge to examine trends in early-onset CRC incidence and colonoscopy use within 

the same population.

The largest increases in disease burden, including cancers diagnosed at an advanced stage, 

were observed in those age 45-49 years. Given that advanced-stage CRC has a lower 

survival probability than early-stage disease,5 lowering the age for CRC screening initiation 

to 45 years, as recommended by recent guidelines,8 has the potential to substantially reduce 

early-onset CRC morbidity and mortality through removal of precancerous adenomatous 

polyps and earlier disease detection.

In conclusion, our findings demonstrate that early-onset CRC is marked by advanced-stage 

disease, and rates are increasing, even in a medically insured population with access to 

primary and specialty care. This increase likely reflects a true increase in disease burden 

rather than an artifact of increasing use of screening colonoscopy. Given that most early-

onset CRCs were diagnosed in individuals age 45-49 years, recent recommendations to 

initiate CRC screening at age 45 rather than 50 has the potential to substantially reduce the 

burden of early-onset CRC.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Colorectal cancer incidence, colonoscopy use, and colorectal cancer stage at diagnosis 
in patients age 18-49 and 50-54 years, 1998-2018
(A) Trends in colonoscopy use per 1,000 person-years. (B) Trends in age-standardized (2000 

United States census population) colorectal cancer incidence per 100,000 person-years, 

crude and adjusted for colonoscopy use. (C) Trends in diagnostic and screening colonoscopy 

use per 1,000 person-years. (D) Trends in age-standardized (2000 United States census 

population) early- and advanced-stage colorectal cancer incidence per 100,000 person-years. 

Regression lines represent annual average percent change.
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