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Abstract

Introduction: Colorectal cancer (CRC) is the second leading cause of cancer deaths in Latinos 

in the U.S., but it is unclear, from previous research, whether Latinos have differing rates of CRC 

screening methods compared with non-Hispanic Whites.

Methods: This study used electronic health records from 686 community health centers across 

21 states in the Accelerating Data Value Across a National Community Health Center of the 

National Patient-Centered Clinical Research Network. Records from English-preferring Latinos, 

Spanish-preferring Latinos, and non-Hispanic Whites aged 50–75 years were included. Five 

outcomes were compared between 2012 and 2017 to provide a comprehensive view of CRC 

screening: (1) any CRC screening, (2) stool-based screening, (3) annual rates of stool testing, (4) 

any referral for lower gastrointestinal endoscopy, and (5) endoscopy referral among patients with a 

positive stool-based screening.

Results: In this study (N=204,243), Spanish-preferring Latinos had higher odds of any CRC 

screening (OR=1.44, 95% CI=1.23, 1.68), and stool-based testing (OR=1.82, 95% CI=1.55, 2.13) 

compared with non-Hispanic Whites. English- and Spanish-preferring Latinos had lower odds of 

having ever had a referral for endoscopy in the study period compared with non-Hispanic Whites 
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(English: OR=0.23, 95% CI=0.15, 0.34; Spanish: OR=0.55, 95% CI=0.40, 0.74), even with a 

positive stool-based screening (English: OR=0.14, 95% CI=0.06, 0.33; Spanish: OR=0.33, 95% 

CI=0.19, 0.57).

Conclusions: In a multi-state network of community health centers, Latino patients aged 

>50 years were more likely to receive stool-based screening tests for CRC than non-Hispanic 

Whites, but were less likely to receive endoscopy referrals than non-Hispanic Whites, even when 

experiencing a positive stool-based screening test. Initiatives to improve Latino CRC outcomes 

should encourage indicated referrals for lower gastrointestinal endoscopy.

INTRODUCTION

Cancer is the leading cause of death in Latinos.1 Colorectal cancer (CRC) is the second 

most prevalent cancer in Latinos, and the second leading cause of cancer death.2 In the last 

20 years, screening for CRC in accordance with national guidelines3,4 has increased across 

numerous demographic groups, including Latinos. However, the increases in screening and 

improvements in outcomes have not been equivalent across all groups,3–5 and, according to 

survey data, Latinos in the U.S. are less likely to undergo CRC screening than non-Hispanic 

Blacks and non-Hispanic Whites.6,7

Studies have shown varying associations between receipt of screening endoscopy and 

various demographic features within Latino populations (geographic region of residence, 

income, other features in small numbers of clinics, narrowly defined geographic regions8–

12), but not in large populations, over extended periods of time, or with significant 

consideration of crucial demographics in Latinos, such as preferred language, income, and 

insurance. Similarly, numerous local interventions have increased CRC screening among 

Latinos in a single clinic or small network of clinics,13–20 but assessment of completion 

of CRC screening in large populations of Latinos in a broad, real-world sample has been 

lacking.

Full understanding of screening disparities requires multi-year observations, as screening 

services and recommendations encompass multi-year time periods, in order to best inform 

population-wide improvement efforts in CRC screening. Also, Latino populations are 

disproportionately cared for in the nation’s community health centers (CHCs),21 facilities 

that routinely care for patients at risk of underscreening.22 Consideration of this setting 

is necessary to adequately evaluate screening in the specific Latino populations that may 

be at risk for underscreening, delayed diagnoses, and poor cancer outcomes. Specifically, 

as stool-based testing has been implemented widely, it is uncertain if the tests are used 

with recommended frequency (annually23), and if abnormal findings consistently result in 

follow-up endoscopy in the Latino population seeking care at CHCs.

In order to better understand long-term patterns of CRC screening among Latinos over time 

in real-world primary care settings, as well as provide better population-wide targets for 

improvement and equity, this large observational study evaluates CRC screening among 

Latino patients (English- and Spanish-preferring), compared with non-Hispanic White 

patients over a multi-year period using an electronic health record (EHR) data set spanning 

hundreds of CHCs across multiple states. It is hypothesized that Latino patients, when 
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compared with non-Hispanic Whites, are less likely to receive all measurable screening 

modalities, less frequently screened when stool-based testing is employed, and less likely to 

be referred to endoscopy/follow-up when stool testing is abnormal.

METHODS

Patient-level EHR data from the Accelerating Data Value Across a National Community 

Health Center (ADVANCE) of the National Patient-Centered Clinical Research Network 

was utilized.24 These data were representative of 686 CHCs in 21 states (AK, CA, FL, 

GA, HI, IN, KS, MA, MD, MN, MO, MT, NC, NM, NV, OH, OR, RI, TX, WA, WI). 

Further details of the ADVANCE clinical data research network are described elsewhere.25 

ADVANCE clinical data are routinely assessed for completeness and quality following the 

National Patient-Centered Clinical Research Network’s standard analytic queries and data 

quality check process, and have low missingness on relevant variables.

Study Population

The study population consisted of screening-eligible adults seen at ADVANCE CHCs, aged 

50–75 years, with a face-to-face visit to a study clinic from January 1, 2012 to December 31, 

2017.

Measures

Patients with a documented diagnosis of CRC or a surgical history of colectomy prior to the 

study start date or who received a diagnosis of CRC during the study period were excluded. 

Owing to scarcity of data for other languages, racial and ethnic groups were limited to: 

non-Hispanic Whites who prefer English, Latinos who prefer Spanish, and Latinos who 

prefer English.

Using Current Procedural Terminology and ICD-9 or ICD-10 codes, 5 outcomes to provide 

a comprehensive view of CRC screening in this setting were considered: (1) binary indicator 

denoting any CRC screening in the study period (i.e., results for any stool-based screening 

method or referral for colonoscopy or colonography or sigmoidoscopy26); (2) among 

patients without referral for endoscopy, a binary indicator denoting the presence of results of 

a stool-based screening method; (3) among patients with a stool-based method, annual rates 

of stool-based screening; (4) binary indicator denoting referral for lower gastrointestinal 

endoscopy (colonoscopy or flexible sigmoidoscopy); and (5) among patients with a positive 

stool-based screening, a binary indicator denoting endoscopy referral. For the stool-based 

screening rate outcome, each patient’s person time in the study/denominator was estimated 

using previously described approaches.27 Patient’s observation time/denominator was equal 

to the time between first and last visit plus 3 years after their last clinical encounter28; they 

had to be re-entered into observation if absent for >3 years.

The main independent variable distinguished 3 groups of adults using ethnicity and language 

data: (1) non-Hispanic Whites, (2) Spanish-preferring Latinos, and (3) English-preferring 

Latinos. Ethnicity and preferred language information is self-identified in the routine course 

of clinical care at CHCs. These data elements have a low proportion of missingness, as 

CHCs are federally mandated to collect these data.29 The term “Latino” is used because it 
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is often preferred in the study population; the actual collected ethnicity variable is Hispanic 

and non-Hispanic.

Analyses included important patient-level EHR-derived confounders including age at first 

visit, sex, insurance status pattern measured across visits (never insured, some private 

insurance, some public insurance, and some public and private), average BMI across 

study visits, patient’s income across visits as a percentage of the U.S. federal poverty 

level (>138% or <138%), number of clinical encounters in the study period, diabetes 

diagnosis, atherosclerotic cardiovascular disease diagnosis, and U.S. region (Northeast, 

South, Midwest, West). Diabetes and heart disease were included as covariates as the 

presence of these features may: (1) affect utilization and care seeking and (2) especially 

with respect to heart disease, be associated with provider likelihood to order endoscopy (a 

procedure with potential cardiac risk).

Statistical Analysis

Patient characteristics are described in total and by the 3 ethnicity/language groups. For the 

binary outcomes of any CRC screening, endoscopy, and any stool-based testing among those 

without endoscopy referrals, logistic regression models were fitted to estimate ORs and their 

corresponding 95% CIs comparing ethnicity/language groups adjusted for covariates. For 

the outcome of yearly rate of stool-based testing, Poisson regression models were fitted to 

estimate adjusted rate ratios comparing ethnicity groups adjusted for covariates. All models 

accounted for the clustering of patients within clinics using a robust sandwich variance 

estimator. Analyses were conducted in Stata, version 15 and statistical significance was 

set at p-value<0.05. This study was reviewed by the IRB of Oregon Health & Science 

University.

RESULTS

Characteristics of the study population (N=204,243) are included in Table 1. Notably, 

more of the Spanish-preferring Latinos in the cohort (31% of the sample) were female, 

never insured, and more likely to have income <138% of the federal poverty level. English-

preferring Latinos showed similar, but less stark differences compared with non-Hispanic 

Whites. Overall, 22.7% of non-Hispanic Whites, 30.0% of Spanish-preferring Latinos and 

22.3% of English-preferring Latinos had any CRC screening in the study period. Non-

Hispanic Whites demonstrated a higher prevalence of endoscopy (8.8%) compared with both 

Latino groups (Spanish=4.3%, English=2.4%). Whereas Latinos had a higher prevalence of 

fecal occult blood testing compared with non-Hispanic Whites, they had a lower prevalence 

of endoscopy after a positive fecal occult blood test (non-Hispanic Whites=19.8%, Spanish-

preferring Latinos=4.5%, English-preferring Latinos=3.5%).

Figure 1 demonstrates the covariate-adjusted ORs of any CRC screening, stool-based 

screening, and covariate-adjusted relative rates of stool-based screening comparing Spanish-

preferring and English-preferring Latinos to the reference group of non-Hispanic Whites. 

Full model results are available in Appendix Table 1. Spanish-preferring Latinos had higher 

odds of any CRC screening compared with non-Hispanic Whites (OR=1.44, 95% CI=1.23, 

1.68); English-preferring Latinos did not differ from non-Hispanic Whites (OR=0.93, 95% 
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CI=0.81, 1.07). Among patients without any referral for endoscopy, Spanish-preferring 

(OR=1.82, 95% CI=1.55, 2.13) and English-preferring (OR=1.28, 95% CI=1.10, 1.49) 

Latinos had increased odds of having ever received stool-based screening for CRC. Among 

patients with a stool-based method, English-preferring Latinos had significantly lower 

annual rates of testing (rate ratio=0.88, 95% CI=0.79, 0.97) whereas Spanish-preferring 

Latinos had a slightly higher rate of stool testing (rate ratio=1.11, 95% CI=0.99, 1.25) 

than non-Hispanic Whites. However, these did not meet statistical significance for Spanish-

preferring Latinos.

Figure 2 displays the covariate-adjusted findings regarding lower gastrointestinal endoscopy. 

English- and Spanish-preferring Latinos had lower odds of having ever had a referral for 

endoscopy in the study period compared with non-Hispanic Whites (English: OR=0.23, 95% 

CI=0.15, 0.34; Spanish: OR=0.55, 95% CI=0.40, 0.74). Among patients with a positive 

stool-based screening, Spanish-preferring Latinos (OR=0.33, 95% CI=0.19, 0.57) and 

English-preferring Latinos (OR=0.14, 95% CI=0.06, 0.33) showed lower odds of receiving 

endoscopy referrals compared with non-Hispanic Whites.

DISCUSSION

This analysis of CRC screening services in >200,000 Latino and non-Hispanic White 

patients in a multistate network of CHCs is one of the first to evaluate CRC screening equity 

in such a large, real-world sample over time using EHRs. Primarily, Latino patients were 

more likely than White patients to receive stool-based screening but less likely to receive 

endoscopy referrals, even when they had a positive stool-based screening test. Previous work 

has evaluated similar outcomes among Latino language groups in a smaller CHC sample9 

and in national survey data,11 producing disparate findings: Liss and colleagues9 found 

higher colonoscopy rates in Spanish speakers after positive stool testing, whereas Diaz et 

al.30 found lower screening rates in Latino men with limited English proficiency. This study 

examined some of these same factors and outcomes in a larger geographically heterogeneous 

sample over time, potentially informing clinical and population health efforts to improve 

CRC screening more broadly.

Several results are notable. The prevalence of any screening in the sample was low 

overall. However, the analysis was not designed for or capable of determining which 

patients were “due” for screening (i.e., patients with completed screening tests in the 

years immediately prior to the study period), so this prevalence cannot be compared to 

national estimates of those up-to-date on screening. Still, these results underscore the 

critical need for CRC screening to be a high priority for underserved patients in primary 

care, especially among those seen in CHCs. In the adjusted analysis, Latino patients were 

more likely to receive stool-based testing than non-Hispanic White patients. Stool-based 

testing is generally inexpensive and can be easily implemented by CHCs,15,18,20 which often 

have community, cultural, and language engagement/resources31,32 that might facilitate the 

equitable implementation of this screening, or focus more so on Latino patients. Other 

work in this practice-based research network has demonstrated increased utilization of other 

preventive services as well.33–35 In the setting of disparities in cancer outcomes in recent 
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years, equitable Latino utilization of this service in the community health setting is an 

encouraging direction.

However, stool-based testing is only part of a comprehensive approach to colon cancer 

prevention and early detection. In this study, Latinos were less likely to be referred for 

endoscopy, especially, and most concerningly, after a positive stool test (which should 

trigger a follow-up referral or order for a colonoscopy). Possible explanations for this 

trend may include communication difficulties from provider–patient language discordance, 

or providers may misunderstand patient barriers or intentions around getting endoscopy. 

This analysis adjusted for insurance (uninsured patients may have trouble paying for a 

colonoscopy, which can be costly) and some significant comorbidities (which may affect 

the likelihood of a referral for an invasive procedure). Although some endoscopies may 

be performed in CHCs, many require a referral to another facility or provider, which 

may introduce additional significant barriers less within reach of direct CHC services: 

economic/cost barriers, transportation barriers, or language barriers. It is also possible that 

the supply of endoscopists may differ in areas where Latino patients are served; however, in 

an analysis of Texas Medicare beneficiaries, increased colonoscopist density was associated 

with greater inequities in colonoscopy use among Latinos.36 It is unclear whether or how 

workforce factors may have affected these trends. In general, however, these results point 

to the equitable delivery of initial, “first contact” care but disparate care in the secondary 

evaluation and management of this common disease. Specifically, efforts aimed at reducing 

Latino CRC inequity may be best served by focusing on endoscopy availability, access, or 

utilization.

Limitations

This analysis was limited in the following ways. First, as mentioned previously, it was 

not possible to ascertain a denominator in which patients were definitively due for CRC 

screening; the denominator was informed by general age criteria over the study period. This 

primarily prevented the authors from assessing an overall screening prevalence, although 

this was not the primary goal of the study. The study period of 2012–2017 did not cover 

10 years, which is the maximum interval for screening and may have misclassified patients 

as never screened. This misclassification could be unequal across these groups, resulting in 

bias, especially in the ever screened or stool testing screened outcomes. Second, although 

study patients come from one of the largest national networks of CHCs and included CHC 

data from 21 states, study findings may not generalize to the entire U.S. Latino population. 

However, OCHIN’s member CHCs share characteristics of the approximately 1,400 CHCs 

in the U.S., so study results have the potential to be generalizable to Latino’s seeking care 

at CHCs nationwide, and this is a crucial population in which to understand CRC screening. 

Patient–provider language concordance was not assessed (this data set does not have this 

information definitively), but CHCs are required to have interpreter/language resources 

for patients.31 Analyses specifically examining language concordance and specific ethnic 

subgroup (e.g., Mexican, Puerto Rican) would yield valuable insights. Screening tests were 

not differentiated from diagnostic tests (for lower gastrointestinal symptoms or anemia, for 

instance), although if patients received the latter this would suffice for being screened.
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The screening of Black patients was not assessed; the focus here was on Latino patients 

because in national surveys, this group is most at risk for underutilizing CRC screening.6 

Analyses focusing on Black patients’ receipt of the services described in this paper are 

needed as well. The study did not include patients aged >75 years because there are no 

universal screening recommendations in this age group. Also, the analysis did not evaluate if 

ordered/referred endoscopies were ever received, or whether or not there was sufficient local 

endoscopy capacity to handle a clinic’s potential volume. Future studies should evaluate 

the follow-up, communication, and documentation between CHCs and endoscopy centers. 

Lastly, though many important objective EHR-based confounders were incorporated into 

these analytic models, other important factors such as patient preference for CRC screening, 

family history of CRC or personal history of gastrointestinal conditions that elevate the risk 

of cancer, or full assessment of comorbidity were not accessible (though diabetes and heart 

disease were included).

CONCLUSIONS

In Latino populations, CRC is a common and deadly cancer. In a multi-state network of 

CHCs, Latino patients aged >50 years were more likely to receive stool-based screening 

tests for CRC than non-Hispanic Whites. However, Latinos were less likely to receive 

endoscopy referrals than non-Hispanic Whites, even when experiencing a positive stool-

based screening test. Initiatives to improve Latino CRC outcomes should emphasize broad 

access to lower gastrointestinal endoscopy.
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Figure 1. 
AORs of having received any colorectal cancer (CRC) screening, stool-based screening 

(among patients without a referral for endoscopy), and adjusted relative rates of stool-based 

screening (among patients with a stool-based method).

Notes: The reference group is non-Hispanic Whites. For the binary outcomes of any CRC 

screening, and any stool-based testing among those without endoscopy referrals, the authors 

fit logistic regression models to estimate ORs and their corresponding 95% CIs comparing 

ethnicity/language groups adjusted for age, sex, insurance, BMI, income, number of clinical 

encounters in the study period, diabetes diagnosis, atherosclerotic cardiovascular disease 

diagnosis, and U.S. region. For the outcome of yearly rate of stool-based testing the authors 

fit Poisson regression models to estimate adjusted rate ratios (RR) comparing ethnicity 

groups adjusted for covariates. All models accounted for the clustering of patients within 

clinics using a robust sandwich variance estimator.

language

 English

 Spanish

RR, rate ratio.

Heintzman et al. Page 10

Am J Prev Med. Author manuscript; available in PMC 2024 October 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
AORs of having received an endoscopy referral, and having received an endoscopy referral 

if stool positive.

Notes: The reference group is non-Hispanic Whites. The authors fit logistic regression 

models to estimate ORs and their corresponding 95% CIs comparing ethnicity/language 

groups adjusted for age, sex, insurance, BMI, income, number of clinical encounters in the 

study period, diabetes diagnosis, atherosclerotic cardiovascular disease diagnosis, and U.S. 

region. All models accounted for the clustering of patients within clinics using a robust 

sandwich variance estimator.

language

 English

 Spanish
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Table 1.

Characteristics of Older Adult Patients in the ADVANCE network January 1, 2012–December 31, 2017 

(N=204,243), Overall and by Ethnicity and Language Group

Ethnicity/Language group

Characteristics Overall Non-Hispanic White Latino preferring 
Spanish

Latino preferring 
English

N (row %) 204,243 113,439 (55.5) 63,062 (30.9) 27,742 (13.6)

Age,a years

 50–55 22,341 (10.9) 13,656 (12.0) 5,571 (8.8) 3,114 (11.2)

 55–60 81,471 (39.9) 45,620 (40.2) 24,258 (38.5) 11,593 (41.8)

 60–65 73,949 (36.2) 39,983 (35.2) 24,028 (38.1) 9,938 (35.8)

 65–70 24,939 (12.2) 13,421 (11.8) 8,601 (13.6) 2,917 (10.5)

 70–75 1,543 (0.8) 759 (0.7) 604 (1.0) 180 (0.6)

Female 115,082 (56.3) 60,940 (53.7) 38,432 (60.9) 15,710 (56.6)

Insurance over study period

 Never insured 43,222 (21.2) 21,099 (18.6) 16,053 (25.5) 6,070 (21.9)

 Some private 32,247 (15.8) 20,112 (17.7) 8,021 (12.7) 4,114 (14.8)

 Some public 111,260 (54.5) 62,073 (54.7) 34,358 (54.5) 14,829 (53.5)

 Some public and private 17,514 (8.6) 10,155 (9.0) 4,630 (7.3) 2,729 (9.8)

BMI, mean (SD) 30 (6.7) 30 (7.3) 30 (5.6) 30 (6.5)

Diabetes diagnosis 54,271 (26.6) 23,082 (20.3) 22,694 (36.0) 8,495 (30.6)

ASCVD diagnosis 19,254 (9.4) 12,458 (11.0) 4,415 (7.0) 2,381 (8.6)

Federal poverty level over study period

 <138% 139,408 (68.3) 69,002 (60.8) 50,424 (80.0) 19,982 (72.0)

 ≥138% 33,826 (16.6) 23,044 (20.3) 6,393 (10.1) 4,389 (15.8)

 Not documented 31,009 (15.2) 21,393 (18.9) 6,245 (9.9) 3,371 (12.2)

Number of encounters over study period, 
mean (SD)

10.9 (13.1) 10.8 (13.7) 11.2 (12.0) 10.8 (12.7)

Colorectal cancer screening uptake 
prevalence

 Any screenb 50,869 (24.9) 25,729 (22.7) 18,940 (30) 6,200 (22.3)

 Endoscopy referralb 13,315 (6.5) 9,970 (8.8) 2,692 (4.3) 653 (2.4)

 Stool based screenc 40,071 (21) 17,645 (16.6) 16,777 (28.4) 5,649 (21.8)

 Stool based screen rate per 100 person 

yearsd
46.7 46.6 49.5 39.1

 Endoscopy referral after positive stool-

based screene
529 (12.1) 440 (19.8) 65 (4.5) 24 (3.5)

Person years in study

 [1,2) 31,464 (15.4) 17,510 (15.4) 10,134 (16.1) 3,820 (13.8)

 [2,3) 55,812 (27.3) 30,938 (27.3) 18,082 (28.7) 6,792 (24.5)

 [3,4) 49,539 (24.3) 28,414 (25.0) 14,207 (22.5) 6,918 (24.9)

 [4,5) 24,676 (12.1) 14,535 (12.8) 6,639 (10.5) 3,502 (12.6)

 [5,6] 42,752 (20.9) 22,042 (19.4) 14,000 (22.2) 6,710 (24.2)
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Notes: N (col %) reported unless otherwise noted.

a
At start of the study period.

b
Denominator is the full population n=(204,243 for overall; 113,439 for Non-Hispanic White; 63,062 for Latino preferring Spanish; 27,742 for 

Latino preferring English).

c
Out of population without endoscopy screening n=(190,928 for overall; 106,086 for Non-Hispanic White; 58,983 for Latino preferring Spanish; 

25,948 for Latino preferring English).

d
Out of person years contributed by patients with at least 1 stool-based screen n=(158,298 for overall; 69,488 for Non-Hispanic White; 65,054 for 

Latino preferring Spanish; 23,756 for Latino preferring English).

e
Out of population with positive stool-based screen result n=(4,360 for overall; 2,223 for Non-Hispanic White; 1,452 for Latino preferring Spanish; 

685 for Latino preferring English).

ASCVD, atherosclerotic cardiovascular disease.
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