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Abstract

Introduction—Recent studies report racial disparities among individuals in organized colorectal 

cancer (CRC) programs; however, there is a paucity of information on CRC screening utilization 

by race/ethnicity among newly age-eligible adults in such programs.

Methods—This was a retrospective cohort study among Kaiser Permanente Northern California 

enrollees who turned age 50 years between 2007 and 2012 (N=138,799) and were served by a 

systemwide outreach and facilitated in-reach screening program based primarily on mailed fecal 

immunochemical tests to screening-eligible people. Kaplan-Meier and Cox model analyses were 

used to estimate differences in receipt of CRC screening in 2015–2016.

Results—Cumulative probabilities of CRC screening within 1 and 2 years of subjects’ 50th 

birthday were 51% and 73%, respectively. Relative to non-Hispanic whites, the likelihood of 

completing any CRC screening was similar in blacks (hazard ratio, 0.98; 95% CI=0.96, 1.00), 5% 

lower in Hispanics (hazard ratio, 0.95; 95% CI=0.93, 0.96), and 13% higher in Asians (hazard 

ratio, 1.13; 95% CI=1.11, 1.15) in adjusted analyses. Fecal immunochemical testing was the most 

common screening modality, representing 86% of all screening initiations. Blacks and Hispanics 

had lower receipt of fecal immunochemical testing in adjusted analyses.
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Conclusions—CRC screening uptake was high among newly screening-eligible adults in an 

organized CRC screening program, but Hispanics were less likely to initiate screening near age 50 

years than non-Hispanic whites, suggesting that cultural and other individual-level barriers not 

addressed within the program likely contribute. Future studies examining the influences of 

culturally appropriate and targeted efforts for screening initiation are needed.

INTRODUCTION

Colorectal cancer (CRC) is the third most common cancer and second leading cause of 

cancer death in the U.S.1 Despite its effectiveness, CRC screening remains underutilized. 

Fifty-eight percent of eligible adults were up to date with recommended CRC screening in 

2013, a level well below nationwide screening goals.2,3 CRC screening is especially 

underutilized in racial/ethnic minorities including Asians and Hispanics where less than 45% 

of people in these groups are reported to be up to date with CRC screening versus 60% in 

whites.4,5 Blacks have historically had lower CRC screening prevalence than whites, a 

disparity that has been the focus of several studies given the higher disease burden in this 

group.5–10 Factors contributing to lower CRC screening uptake in racial/ethnic minorities 

are complex but could be addressed through programs that improve awareness and access to 

health care, and mitigate cultural and logistic barriers to receiving needed services.11–14 

Further, delay in screening initiation can contribute to disparities and may predict future 

cancer screening behaviors.15 Thus, timely screening initiation can be an important target of 

intervention for boosting screening rates in diverse populations. However, the impact of such 

programs and screening initiation has not been well studied.

In 2007, Kaiser Permanente Northern California (KPNC), an integrated health system that 

insures and provides health care, launched a CRC screening program using population 

health management approaches. The program identifies screening-eligible average-risk 

adults and mails a fecal immunochemical test (FIT) kit annually to their home address. An 

in-reach component reminds individuals and offers screening at healthcare encounters. 

Despite rapid CRC screening uptake throughout the program, recent studies of the program 

reported lower odds of CRC screening in blacks and Hispanics relative to whites, calling for 

increased understanding of these differences.16,17 Thus, the objective of the present study 

was to examine time to receipt of CRC screening from age 50 years in a program with 

uniform population health approaches to delivery of screening according to race/ethnicity. 

Detailed patterns of the type of test utilized to better understand potential racial differences 

in CRC screening within the organized screening program were also examined.

METHODS

Study Population

Data on KPNC enrollees who turned age 50 years between 2007 and 2012, after the program 

was in place, were used in this study. KPNC provides health care to >3.8 million people 

annually (representing about 22% of Northern California’s adults aged 22–64 years18) 

across 17 medical centers in the region. KPNC’s CRC screening activities and population 

health management methods have been described previously.16,19 Briefly, at the program’s 

onset in 2007, FIT kits, along with instructions, were mailed to randomly selected adults 
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who were not up to date with recommended CRC screening in weekly batches during the 

first 9–10 months of each calendar year. The goal is to screen all eligible people by the end 

of a person’s 51st birth year, in accordance with Healthcare Effectiveness Data and 

Information Set measures.20 Several years into the program, FIT kits were mailed on or near 

their 50th birthday. Non-responders received phone or mailed reminders. Electronic medical 

record reminders were used to offer screening during in-person healthcare visits, hereafter 

referred to as in-reach screening. Approval for this study was obtained from IRBs at KPNC 

and Emory University.

People who had prior CRC, colorectal surgery, or inflammatory bowel disease diagnosis, or 

a strong family history of heredity cancers were excluded as were individuals who had 

received colonoscopy, FIT, or sigmoidoscopy prior to their 50th birthday; were enrolled in 

KPNC for <12 months; lived outside the KPNC service area; or had missing data on race/

ethnicity or other key covariates.

Measures

The outcome was time to the receipt of the first CRC screening test (FIT, colonoscopy, or 

sigmoidoscopy) after age 50 years. Receipt of FIT and mailing dates were based on 

electronic laboratory and mailing records, respectively. Current Procedural Terminology and 

ICD codes were used to identify colonoscopy and sigmoidoscopy.

The primary independent variable was race/ethnicity categorized as non-Hispanic white 

(white), non-Hispanic black (black), Hispanic, Asian or Pacific Islanders (Asian), Native 

American, and multiple races. To account for changes in screening initiation throughout the 

program, year of a person’s 50th birthday (2007, 2008, 2009, 2010, 2011, and 2012) was 

included as a covariate. Insurance payer (commercial, Medicaid, Medicare, and other) and 

Census tract poverty indices (low [0%–3.9%], medium [4%–7.9%], and high [≥8%]) were 

used as markers of SES. Preferred language (English/non-English) was used as measure of 

acculturation. Additional covariates included family history of CRC according to electronic 

medical records, geographic region where a person received the majority of their health care 

(medical service area), gender, Charlson comorbidity score (categorized as 0, 1, ≥2), and 

BMI category.21

Statistical Analysis

Chi-square and Wilcoxon signed rank tests (with α=0.05 for significance) were used to 

examine differences in subjects’ characteristics according to race/ethnicity. People were 

followed from their 50th birthday until the earliest of receipt of a CRC screening, date of 

death, date when no longer enrolled in KPNC, or the end of the follow-up period (December 

31, 2013). Kaplan–Meier product-limit estimator with log-rank statistics were used to derive 

the cumulative probability of receipt of CRC screening according to race/ethnicity. Among 

individuals receiving FIT, the time from their 50th birthday until they were mailed a FIT kit 

was calculated and used to represent “program” delays and the time from receiving a FIT 

and the lab date was used to represent “individual” delays. To determine potential 

differences in receipt of FIT in outreach versus in-reach settings, FIT occurring before the 
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first mailed kit was categorized as “in-reach” whereas FIT following a mailed kit was 

deemed to occur through “outreach.”

Cox proportional hazard models were used to estimate hazard ratios (HRs) and 

corresponding 95% CIs. A series of models were performed to evaluate for potential 

attenuation of the association between race/ethnicity and CRC screening initiation by 

covariates. Each model accounted for clustering of people within medical service areas 

using a sandwich covariance estimator. The proportional hazard assumption was tested using 

log–log survival curves as well as log–time and covariate interaction terms. Insurance type 

and year of 50th birthday violated these assumptions and were adjusted for in-strata. 

Interactions between race/ethnicity and all other covariates were examined.

Several sensitivity analyses were conducted. Subdistribution hazard models, accounting for 

competing events such as deaths, were carried out.22 For test-specific models, receipt of 

testing modalities other than the outcome of interest were deemed as competing events as 

well. Log binomial models were used to assess whether differences in follow-up time 

influenced results. Analyses of FIT among people who were mailed FIT kits were used to 

help determine if receipt of a mailed FIT kits accounted for potential differences in CRC 

screening. Additionally, models adjusting for receipt of a mailed FIT kit were conducted 

among people who had not been screened by their 51st birthday. Statistical analyses were 

performed with SAS, version 9.3 and Stata SE, version 12 in 2015 and 2016.

RESULTS

There were 234,265 adults who turned age 50 years between 2007 and 2013 in KPNC who 

were potentially eligible for this study. After exclusions, the final analytic sample contained 

138,799 individuals (Appendix Table 1). Among this sample, 56.7% were white, 8.2% were 

black, 17.4% were Hispanic, 16.8% were Asian, and <2% were Native American or coded 

as multiracial (Table 1). Blacks and Hispanics were more likely to be insured through 

Medicaid or reside in higher-poverty areas, and tended to have more comorbid conditions 

than whites and Asians. The average number of months enrolled in KPNC since a person’s 

50th birthday was shorter in Hispanics (44.7 months, p<0.001) and blacks (45.8 months, 

p=0.014) compared with whites (46.3 months).

The overall cumulative probabilities of any CRC screening within 1, 2, 3, 4, 5, 6, and 7 years 

of a person’s 50th birthday were 50.9%, 72.9%, 81.1%, 85.9%, 89.0%, 91.1%, and 92.2%, 

respectively. By the end of follow-up, the cumulative probability of receiving any CRC 

screening modality was highest in Asians (94.8%), followed by whites (91.9%), multiracial 

(91.9%), blacks (91.8%), Hispanics (90.9%), and Native Americans (90.9%) (p-

value<0.001) (Figure 1A). In multivariable Cox models, relative to whites, the likelihood of 

initiating CRC screening was similar in blacks (HR=0.98, 95% CI=0.96, 1.00), 5% lower in 

Hispanics (HR=0.95, 95% CI=0.93, 0.96), and 13% higher in Asians (HR=1.13, 95% 

CI=1.11, 1.15) (Table 2). Results from models accounting for competing events were 

generally similar (Appendix Table 1) as were log binomial models indicating that 

differences in competing events and follow-up did not account for the variations in CRC 

screening utilization by race/ethnicity, respectively (Appendix Tables 2 and 3).
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There was no significant interaction between race/ethnicity and other covariates (data not 

shown), including language preference, where CRC screening use among English-preferring 

Asians and Hispanics were similar to their non–English preferring counterparts.

The majority (86.4%) of people were mailed at least one FIT during follow-up. This 

proportion was slightly lower in blacks (84.9%) relative to whites (86.7%) (Table 1). Among 

participants who were not mailed a FIT, >93% received CRC screening either through in-

reach FIT (44%), colonoscopy (21%), or sigmoidoscopy (29%). The remaining 7% had not 

received testing before the end of follow-up and a substantial proportion (40%) of these 

individuals were in the most recent birth cohorts (i.e., turned age 50 years in 2012).

The most common form of CRC screening was FIT, representing 85.6% of initial CRC tests 

received, and the cumulative probability of FIT ranged from 87.9% in Hispanics to 92.8% in 

Asians (Figure 1B). In adjusted Cox models compared with whites, receipt of FIT versus 

having no CRC tests was significantly lower in Hispanics (HR=0.94, 95% CI=0.93, 0.96) 

and blacks (HR=0.95, 95% CI=0.93, 0.98) but higher in Asians (HR=1.14, 95% CI=1.12, 

1.16) (Table 2). Sensitivity analyses adjusting for receipt of a mailed FIT kit among 

enrollees not screened by their 51st birthday (Appendix Table 4) and analyses restricted to 

individuals mailed at least one FIT kit (Appendix Table 5) were similar to the main findings.

Among those completing FIT, in-reach FIT accounted for 22.6% of all tests and ranged from 

21.5% in whites to 26.5% in Asians (p<0.001) (Appendix Table 6). The remaining 77.4% of 

adults receiving FIT did so through outreach, where the median time from 50th birthday to 

FIT mailing (i.e., program delay) was 13 months regardless of race/ethnicity. The median 

time from FIT mailing to laboratory testing (i.e., individual delay) was 2 months and the 

distribution was left skewed (Figure 2). Individual times to return tended to be longer in 

Hispanics (p<0.001) and blacks (p<0.001) relative to whites.

Colonoscopy was significantly less common among Hispanics (HR=0.81, 95% CI=0.75, 

0.87) and Asians (HR=0.88, 95% CI=0.82, 0.94) relative to whites (Table 2). By contrast, 

sigmoidoscopy use was 41% and 22% greater in blacks and Asians compared with whites, 

respectively.

DISCUSSION

In the current study of a screening program that used population health management 

approaches, the cumulative probability of completing CRC screening within 1 and 2 years of 

becoming age eligible was 51% and 73%, respectively, and approached 90% over a 7-year 

follow-up period in the program. Hispanics had slightly lower CRC screening uptake 

compared with whites whereas Asians had higher uptake, a pattern that was consistent 

throughout the study period. FIT represented a large majority (86%) of all CRC tests as 

result of the systemwide outreach based primarily on mailed FITs and although most people 

returned FIT kits in a timely fashion (within 2 months of being mailed a kit), Hispanics and 

blacks were less likely to return kits before the end of follow-up.

The overall high uptake of CRC screening and only modest differences by race/ethnicity 

diverge from nationwide patterns and those in California.2,23 For example, among people 
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aged 50–54 years in the National Health Interview Survey and California Health Interview 

Survey, only 39% and 43% were screened, respectively.4,24 Greater CRC screening use 

among Asians and marginally lower screening in Hispanics relative to whites in the current 

study, within an integrated healthcare system with more equal access to care, differs from 

markedly lower CRC screening prevalence in Asians and Hispanics across the U.S., in the 

absence of organized screening programs.2,11,25 Additionally, comparable CRC screening 

uptake in blacks relative to whites in the current study is in contrast to historically lower 

screening in this group, but is more similar to contemporary data suggesting a narrowing in 

these differences.17,26

The favorable patterns in the present study were unlikely to be due solely to having 

insurance, as Asian, blacks, and Hispanics in other insured populations have lower CRC 

screening adoption relative to whites.7,26,27 These high screening rates are likely due to a 

variety of mechanisms stemming from the population health management strategies used.16 

First, mailed introductory letters and FIT kits serve as a reminder and increase awareness of 

the need to be screened, which may account for higher CRC screening among Asians who 

tend to have positive attitudes toward screening when presented with the opportunity.28 

Second, screening through outreach potentially overcomes competing demands during a 

clinical encounter including in those with comorbid conditions that do not preclude a benefit 

from screening, or a provider screening recommendation, which are barriers in Hispanics 

and blacks in other settings.29 Additionally, a mailed FIT is non-invasive, and does not 

require an individual to take time off work or incur opportunity costs, making it an easily 

accessible option for newly eligible adults. This tactic may be particularly salient for 

Hispanics and blacks who tend to be employed in service-and production-related industries 

with limited paid time off benefits30,31.

Despite these encouraging results, blacks and Hispanics were still somewhat less likely to 

return FIT kits, which was not a result of differences in the presumed opportunity to be 

screened. The overall probabilities of being mailed a FIT kit and the average time from 50th 

birthday to mailing was 13 months, a timeframe reflecting Healthcare Effectiveness Data 

and Information Set measures, were uniform across racial and ethnic groups. These results 

suggests that factors such as beliefs, attitudes, and perceptions of CRC screening not 

addressed in the current organized screening program could play a role.11,32,33 Specific 

barriers described among Hispanics include embarrassment and fear of tests as well as 

perceptions that screening is not needed in the absence of symptoms.35–37 Hispanics are also 

more likely than whites to report that they would delay stool-based testing if a doctor gave it 

to them.28 Unlike previous investigations,11,33 language preference did not predict CRC 

screening or modify the association between Hispanic ethnicity and CRC screening in the 

current study, likely reflecting the insured population-and language-specific outreach 

instructions. In other studies, blacks reported fear and embarrassment as obstacles to 

screening in addition to mistrust in the medical system.37 Some of these barriers may be 

addressed with more-tailored and -targeted approaches38,39; however, the effectiveness and 

the cost-benefit of adjuvant program components has not been investigated and warrants 

future study.
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Two previous studies of KPNC enrollees aged 50–75 years noted lower CRC screening 

utilization among Hispanics and blacks relative to whites, although these did not evaluate 

initial screening uptake as in the current study.16,17 In the current study, similar findings for 

newly screening-eligible Hispanics were observed, though, black–white differences were 

confined to FIT and sigmoidoscopy testing.18 The lack of black-white differences in 

colonoscopy in the present study could be related to lower frequency of use of colonoscopy 

among newly screening-eligible adults. Greater use of sigmoidoscopy in blacks and Asians 

compared with whites was a finding consistent with previous studies indicating slower 

transition to newer medical technologies in racial/ethnic minorities.16,40 A previous study of 

newly screening-eligible enrollees in an integrated health system located in Washington state 

who received mailed and in-person clinic reminders reported similar CRC screening uptake 

in blacks and Hispanics. These discrepant findings could result from differences in sample 

size and composition as well as programmatic factors.41

Limitations

There are some limitations of this study. First, some tests may have been done for non-

screening indications, although this would be less likely with outreach programs. Second, 

people excluded because of missing race/ethnicity information (n=14,947) had lower CRC 

screening use (63%) compared with people with non-missing race/ethnicity (>90%). If 

racial/ethnic minorities were over-represented in those with these missing data, then 

disparities observed in the current study are likely a conservative estimate. Incorporating 

individuals with missing race/ethnicity dampened the estimated overall receipt of CRC 

screening, marginally, to 89%. There are ongoing efforts in KPNC to improve the 

completeness of these data in medical records, including the expansion racial/ethnic 

categories that minorities may feel more comfortable reporting or identify with.42 During the 

time of the current study, data on specific ethnicity or country of origin (e.g., Korean for 

Asians and Mexican for Hispanics) were not available.25,43 Though, there is evidence that 

the concordance between race recorded in medical records and self-reported data is good to 

excellent in KPNC.44 It was also assumed that mailed FIT kits were delivered with no 

information regarding delivery confirmation. Additionally, area-based poverty measures 

were used, which may be discordant with individual-level SES; however, area-based 

indicators are correlated with health behaviors.45 Lastly, results from KPNC’s integrated 

health system may not be generalizable to other healthcare settings, although programmatic 

approaches to cancer screening are widely used in different types of healthcare delivery 

systems.

CONCLUSIONS

Among adults who newly became screening eligible in KPNC’s program, CRC screening 

uptake was considerably higher and differences by race/ethnicity were modest and narrower 

than previously reported in the overall U.S. or California populations. However, Hispanics 

were still less likely to be screened than whites, which could be due to factors not addressed 

in the current population health management approach, but may be addressed using other 

methods such as tailored and targeted culturally appropriate messaging. The effectiveness 
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and cost–benefit of adjuvant program components in the current study population have not 

been investigated and warrant future study.
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Figure 1. 
A–D. Cumulative probability of colorectal testing by type of test, Kaiser Permanente 

Northern California 2007–2012.a

aNote lines for blacks (solid grey) and Hispanics (dashed line in black) overlap. Lines for 

white, black, Hispanic, and Asian are only displayed to improve visibility.

CRC, colorectal cancer
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Figure 2. 
Months from fecal immunochemical test mail to return date, Kaiser Permanente Northern 

California 2007–2012.a

aThe 5th, 25th, Median, 75th, and 95th percentiles of the number of months from FIT mail 

date to return date are presented. Wilcoxon Signed Rank Test p-values relative to white: 

black (p<0.001), Hispanic (p<0.001), Asian (p<0.001), Native American (p=0.002), multiple 

races (p=0.714). There were 119,925 people included in this graph who were mailed a FIT 

kit.

FIT, Fecal Immunochemical Test
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