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Summary
What is already known on this topic?

Racial and ethnic disparities in colorectal cancer (CRC) screening are
well documented. Findings related to sex and depression have been
inconsistent.

What is added by this report?

We examined combined racial, ethnic, and sex groups (eg, Hispanic
women) and stratified by self-reported depression. Asian, American In-
dian or Alaska Native, and Hispanic people were less likely to be up to
date, regardless of sex or depression status. Only White women with
depression had slightly higher screening rates than White men.

What are the implications for public health practice?

Interventions are needed for racial and ethnic minorities. Further re-
search is warranted to understand the role of depression in CRC
screening.

Abstract

Introduction

Colorectal cancer (CRC) is the third leading cause of cancer death
in men and the fourth in women in the US. Racial, ethnic, and sex
disparities persist, and people with depressive disorders may delay
or skip CRC screening, contributing to later-stage diagnosis and
worse outcomes. We examined the association between sex, race,
ethnicity, and CRC screening by depression history.

Methods

We analyzed 2022 Behavioral Risk Factor Surveillance System
data for adults aged 45 to 74 years (n = 222,601), classifying CRC
screening status as up to date or not up to date/never screened. The
main predictors were sex, race, and ethnicity (eg, non-Hispanic
Black women) and self-reported depression. We used Poisson re-
gression to estimate adjusted prevalence ratios (aPRs).

Results

The weighted sample represented approximately 108 million
United States adults aged 45 to 74 years. People with depression
were slightly more likely to be up to date with CRC screening
(aPR =1.05; 95% CI, 1.04-1.07) compared with those without de-
pression. Asian (aPR = 0.77; 95% CI, 0.72-0.83), American Indi-
an or Alaska Native (aPR = 0.81; 95% CI, 0.75-0.88), and His-
panic (aPR = 0.83; 95% CI, 0.80-0.86) people were less likely to
be up to date compared with White people. After adjusting for
confounders, we found that depression was associated with in-
creased screening only among White women, who were 4% more
likely to be up to date (aPR = 1.04; 95% CI, 1.01-1.07) than
White men with depression.

Conclusion

Outreach programs should aim to increase awareness of and ac-
cessibility to CRC screening among people who are at high-risk
for CRC, such as Hispanic and Asian populations. More research
is needed to better understand how depression and its symptoms
influence CRC screening use.

Introduction

Colorectal cancer (CRC) is the third most common diagnosis and
the third leading cause of cancer death for men and the fourth for
women in the US (1). CRC screening reduces incidence and mor-
tality rates (2); however, disparities exist. Asian and Hispanic
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people have lower screening rates than White people, while Black
people tend to have similar screening rates as their White counter-
parts (3). Women generally participate in CRC screening pro-
grams more than men, but this statistic varies globally due to so-
ciodemographic and contextual factors that are influenced by
gender (4). Studies examining the CRC screening use among pa-
tients with mental health issues have yielded inconsistent findings
(5-10). Understanding of the complex interplay between depres-
sion history, race, ethnicity, and sex with the use of CRC screen-
ing is limited. Disparities in sex, race, and ethnicity can affect
CRC screening behaviors, and depression status adds complexit-
ies (11-14). Depression may influence CRC screening through
stigma, reduced motivation, and differential health care engage-
ment (15-17).

Despite existing research on disparities in CRC screening, sub-
stantial gaps remain in understanding the relationship between
race, ethnicity, sex, and depression status. Previous studies have
focused on individual factors rather than their combined effects,
which limits our understanding of how these elements influence
CRC screening behaviors. We examined the association between
sex, race, and ethnicity and CRC screening by depression history.
We hypothesized that CRC screening use would vary across ra-
cial, ethnic, and sex groups and that the magnitude and pattern of
these differences would differ by depression status. By identify-
ing population subgroups who experience multiple barriers to be-
ing screened, such as racial and ethnic minority men with depres-
sion, these findings may inform the design of tailored interven-
tions, including culturally responsive screening outreach, integra-
tion of CRC screening reminders within mental health care set-
tings, and specific patient navigation strategies aimed at reducing
structural and psychosocial barriers to screening.

Methods

Study design and sample

We used cross-sectional data from the 2022 Behavioral Risk
Factor Surveillance System (BRFSS), a health-related survey of
the US population (18). The BRFSS collects data from US resid-
ents concerning their health-related risk behaviors, chronic health
conditions, and use of preventive services (18,19). Data are collec-
ted annually in all 50 states, the District of Columbia, Guam, Pu-
erto Rico, and the US Virgin Islands (18). The median response
rate for the 2022 BRFSS survey was 45% (range, 22.8%—66.8%)
(20). For the 2022 survey, BRFSS collected health information
from the noninstitutionalized population of US adults aged 18
years or older (18).

The US Preventive Services Task Force (USPSTF) recommends
CRC screening starting at age 45 years (21). In this study, we in-

cluded participants who were US adults aged 45 to 74 years. Of
the 445,132 participants participating in the 2022 BRFSS, we ex-
cluded participants outside of the age range for recommended
CRC screening (aged <45 years or >74 years; n = 211,054). Addi-
tionally, we excluded participants who responded with “don’t
know/not sure” or “refused” or who had missing responses for
self-reported depression (n = 1,080), health insurance (n = 6,225),
and employment status (n = 4,172). The final study population
was 222,601 people, of which 119,476 were women and 103,125
were men. Health insurance and employment status were included
as covariates in the multivariable models; therefore, participants
with missing data on these variables were excluded to permit
complete-case analysis.

Study variables

Colorectal cancer screening. We defined CRC screening status
based on the USPSTF recommendations, using data from the
BRFSS survey, which asked about various screening methods:
stool tests, sigmoidoscopy, colonoscopy, stool DNA tests, virtual
colonoscopy, and sigmoidoscopy combined with a blood stool
test. We considered respondents up to date with CRC screening if
they had completed one of these tests within the USPSTF-
specified timeframes: a blood stool test within the past year, sig-
moidoscopy within the past 5 years, colonoscopy within the past
10 years, a stool DNA test within the past 3 years, virtual colono-
scopy within the past 5 years, or both a sigmoidoscopy within the
past 10 years and a blood stool test within the past year. We classi-
fied respondents’ screening status as either up to date or not up to
date/never screened based on their self-reported timing of CRC
screening tests.

Groups jointly defined by race, ethnicity, and sex. We created a
composite variable for race, ethnicity, and sex to examine intersec-
tional differences in CRC screening use. Rather than being strati-
fied by sex alone, this approach allows for the simultaneous as-
sessment of how race, ethnicity, and sex jointly shape access to
and use of preventive health services, reflecting sociocultural posi-
tioning rather than biologic differences. The racial and ethnic cat-
egories were American Indian or Alaska Native (AI/AN), non-
Hispanic; Asian, non-Hispanic; Black, non-Hispanic; Hispanic;
White, non-Hispanic; and Other, non-Hispanic (including Native
Hawaiian or Other Pacific Islander, non-Hispanic, and Multiracial,
non-Hispanic). The sex categories were female and male. We
combined these variables to create 12 intersecting race, ethnicity,
and sex groups: Asian female, Asian male, AI/AN female, AI/AN
male, Hispanic female, Hispanic male, Black female, Black male,
Other race female, Other race male, White female, and White
male. This intersectional approach allows identification of com-
pounded disparities that may be obscured in single-axis analyses.
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Self-reported depression history. We determined self-reported de-
pression history based on responses to the question, “Have you
ever been told by a doctor or other health professional that you
have a depressive disorder (including depression, major depres-
sion, dysthymia, or minor depression)?”” Responses were recorded
as yes or no, and the examples listed in the question stem were not
collected as separate categories; therefore, depression history was
treated as a binary variable.

Covariates. We analyzed potential confounders for their impact on
the association between race, ethnicity, sex, self-reported depress-
ive disorders, and being up to date with CRC screening. The cov-
ariates included in the adjusted models were selected based on the-
oretical relevance and availability across the 2022 BRFSS data set.
These covariates were age (45—-64 y or 65—74 y), with categories
chosen to reflect differences in CRC screening eligibility and
health care use before and after Medicare eligibility at age 65; an-
nual income (<$35,000 or >$35,000), categorized to distinguish
lower-income adults who may face more financial barriers to pre-
ventive care; education (some college or more vs high school
graduate or less); marital status (married vs unmarried), where un-
married included divorced, widowed, separated, and never mar-
ried respondents; employment status (employed, homemaker or
student, unemployed or unable to work, or retired); home owner-
ship status (rent home or other arrangements vs own); insurance
status (yes or no); having had a routine checkup within the past 12
months (yes or no); having a personal doctor (yes or no); inability
to afford a doctor in the past year (yes or no); number of chronic
conditions (0 or 1 vs >2); days without good mental health in the
past 30 days (continuous); and days the poor physical or mental
health kept the respondent from doing their usual activities in the
past 30 days (continuous).

Data analysis

We described and compared the characteristics of participants who
were up to date with CRC screening with those who were not up
to date or had never been screened. We used Poisson models with
robust variance estimation to directly estimate prevalence ratios
(PRs) and 95% Cls, an approach recommended for cross-sectional
analyses of common binary outcomes, where odds ratios from lo-
gistic regression may overestimate associations (22). Robust vari-
ance estimation was used to account for potential overdispersion
and departures from the Poisson assumption of equal mean and
variance. We first estimated crude (unadjusted) PRs for the associ-
ation between CRC screening and each exposure of interest. We
then estimated adjusted PRs (aPRs) by using multivariable mod-
els. We evaluated the association between CRC screening and
jointly defined race, ethnicity, and sex groups, stratified by depres-
sion history with White men as the reference group.

All potential covariates were initially entered into multivariable
models, and their effect on the association of interest was assessed
by using a change-in-estimate criterion. The final set of variables
for statistical adjustment was selected based on clinical judgment
and a change in the effect estimate of higher than 10% from uni-
variate analysis. Although multiple covariates were considered,
only age, health insurance, and employment status met the criteria
for inclusion in the final adjusted models. We estimated crude and
aPRs for the association between CRC screening and 1) depres-
sion history, 2) sex, 3) race and ethnicity, and 4) jointly defined
race ethnicity, and sex groups. All analyses incorporated BRFSS
sampling weights to account for the complex survey design, in-
cluding unequal probabilities of selection, nonresponse, and post-
stratification adjustments. Weighting variables provided by the
Centers for Disease Control and Prevention were applied to pro-
duce nationally representative estimates of US adults aged 45 to
74 years. We conducted the analysis by using STATA version MP
18.0 (StataCorp LLC).

Results

The unweighted total sample size for this study was 222,601
people. After applying BRFSS weights, our weighted sample rep-
resented approximately 108 million adults aged 45 to 74 years.
Among adults who were never screened or not up to date with
CRC screening, 80.7% were aged 45 to 64, 6.7% were Asian,
18.8% were Hispanic, 61.5% were employed, 25% rented their
home, 10.6% did not have health insurance, 27.8% had never had
or had not had a routine checkup in the past 12 months, 17.3% did
not have a personal doctor, and 12.8% reported being unable to af-
ford seeing a doctor. Among adults who were up to date with CRC
screening, 38.1% were aged 65 to 74, 69.4% were White, 67.5%
were married, and 34.7% were retired (Table 1).

After adjusting for confounders, people with self-reported depres-
sion had a slightly higher likelihood of being up to date with CRC
screening (aPR = 1.05; 95% CI, 1.04—1.07) compared with those
without depression (Table 2). No difference was observed by sex
(aPR =1.01; 95% CI, 1.00-1.03). Asian (aPR = 0.77; 95% ClI,
0.72-0.83), AI/AN (aPR = 0.81; 95% CI, 0.75-0.88), and Hispan-
ic (aPR = 0.83; 95% CI, 0.80—-0.86) people were less likely to be
up to date with CRC screening. In terms of race, ethnicity, and sex
combinations, aPRs were generally similar within each racial and
ethnic group. However, AI/AN, Hispanic, and Other race groups
showed slight differences by sex. Specifically, within most racial
and ethnic groups, women were slightly more likely to be up to
date with CRC screening than men. When compared with the ref-
erence group of White men, AI/AN women were 16% less likely
to be up to date with CRC screening, whereas AI/AN men were
21% less likely to be up to date with CRC screening, indicating a

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/2026/25_0296.htm « Centers for Disease Control and Prevention 3



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 23, EO8
APRIL 2026

modest within-group sex difference despite lower screening rates
overall.

Overall, people with self-reported depression had higher screen-
ing rates, although there were some exceptions. For instance,
Black women (63.2% vs 60.9%), Other race men (55.8% vs
52.1%), AI/AN women (53.7% vs 50.1%), and Asian women
(47.2% vs 43.4%) without depression were slightly more likely to
be up to date with CRC screening than those with depression
(Figure 1). Adjusted prevalence ratios for the association between
groups jointly defined by race/ethnicity and sex with CRC screen-
ing, stratified by depression history, are presented in Figure 2 and
Table 3. White people were generally more likely to be up to date
with CRC screening (Table 3). In contrast, Asian, AI/AN, and
Hispanic men and women, regardless of depression history, were
less likely to be up to date compared with White men. For ex-
ample, among people with self-reported depression, Asian women
had an aPR of 0.69 (95% CI, 0.50-0.96), and AI/AN women had
an aPR 0f 0.79 (95% CI, 0.66—0.96), indicating significantly lower
screening rates compared with White men. Depression appeared to
have an effect only among White women. White women with de-
pression were 4% more likely (aPR = 1.04; 95% CI, 1.01-1.07) to
be up to date with screening, while no difference was observed
among White women without depression (Figure 2 and Table 3).
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Figure 1. Percentage of respondents up to date with colorectal cancer
screening, by race, ethnicity, sex, and depression, adults aged 45-74

years (N = 222,601), Behavioral Risk Factor Surveillance System, 2022.
Abbreviations: Al/AN, American Indian or Alaska Native; CRC, colorectal
cancer.
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Figure 2. Association between race/ethnicity/sex with colorectal cancer
screening, stratified by depression, among adults aged 45-74 years (N =
222,601), Behavioral Risk Factor Surveillance System, 2022. White men
are the reference group. Asterisks indicate significance. Abbreviation:
Al/AN, American Indian/Alaska Native.

Discussion

We examined the association between race/ethnicity, and sex with
CRC screening, stratified by self-reported depression history.
Overall, adults with self-reported depression were slightly more
likely to be up to date with CRC screening compared with those
without depression. However, within the group reporting depres-
sion, this pattern was primarily observed among White people.
Specifically, White women with depression were more likely to be
up to date than White men with depression. Most other racial and
ethnic groups, regardless of depression history, had lower screen-
ing rates compared with White men with or without depression.

Consistent with prior studies, we found that Asian, AI/AN, and
Hispanic people were significantly less likely to be up to date with
CRC screening compared with White people, while Black and
Other race people had similar screening rates. These findings align
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with research using 2018 BRFSS and 2010 and 2015 National
Health Interview Survey data, which showed that adjusting for so-
cial determinants of health reduced disparities among Hispanic,
AI/AN, and Other race groups, but Asian adults continued to ex-
hibit significantly lower screening odds (3,13). For instance, Asi-
an Americans living in ethnically dense neighborhoods were less
likely to complete CRC screening even after adjusting for so-
ciodemographic and psychosocial factors, highlighting the influ-
ence of structural and community-level barriers (14). Likewise,
another study reported persistently low screening among Asian
Americans even after accounting for health care access (3). Our
findings also align with recent work showing no significant differ-
ences in CRC screening between Black and White adults with
chronic conditions, suggesting that disparities may be narrowing
in some groups (11). Nevertheless, barriers persist for many popu-
lations. A systematic review applying the SAs framework identi-
fied race and ethnicity, limited English proficiency, cultural per-
ceptions, fear, and mistrust as enduring structural obstacles to
screening (10). Although earlier studies in equal-access systems
found lower screening among Black patients (23), these gaps may
be diminishing and likely vary by context. In our study, we found
no major sex-based differences overall, consistent with reports of
minimal sex disparities after adjustment (12,13). However, other
evidence suggests that women may face distinct challenges in the
cancer care continuum, such as delayed diagnosis or different
treatment trajectories (4), and some studies have shown slightly
higher screening adherence among women in specific subgroups

3).

Compared with non-Hispanic White men who served as the refer-
ence group, all other sex, race, or ethnicity combinations had
lower screening rates. However, within each racial or ethnic
group, women generally had slightly higher screening rates than
men. This pattern suggests a modest sex-based advantage among
racial and ethnic minority groups. Others have described gender-
based disparities without disaggregating by race or ethnicity (4).
One recent analysis using BRFSS data demonstrated how race,
ethnicity, gender identity, and sexual orientation intersect to shape
cancer screening behaviors (24). That study found that trans-
gender women of Asian and Hispanic backgrounds had the lowest
CRC screening rates (24). These findings underscore the value of
intersectional frameworks in identifying subpopulations, such as
racial minority men, who may benefit from tailored outreach
strategies.

In examining the role of depression, we found that people with
self-reported depressive disorders were slightly more likely to be
up to date with CRC screening. This contrasts with a global meta-
analysis that documented significantly lower screening rates
among people with mental illness, largely due to stigma, fragmen-

ted care, and lower health care engagement (6). Depression-related
stigma may further complicate interpretation of these findings,
particularly among racial and ethnic minority populations, where
mental health conditions are more likely to be underreported or
untreated. Misclassification of depression in these groups could at-
tenuate observed differences and mask the true extent of mental
health-related barriers to screening. Similarly, US veterans with
serious mental illness were less likely to receive CRC screening
even within an equal-access health system (8). However, several
US-based studies reported higher screening rates among people
with depression, possibly reflecting more contact with health care
providers. For example, people with self-reported depression had
higher odds of undergoing screening colonoscopy (9,25). Addi-
tional nuance comes from research differentiating by type and
severity of mental illness. While people with serious mental ill-
ness tend to have lower screening participation, those with mild to
moderate conditions may not experience reduced screening (5).

International studies provide context for interpreting these find-
ings. In countries with universal health care and population-based
screening programs, such as many in Europe and Japan, depres-
sion has been associated with lower screening use (7). These
cross-national differences may reflect variations in how health
care is accessed and delivered. In the US, insurance coverage can
facilitate both the diagnosis of depression and engagement with
preventive services. Our analyses adjusted for health insurance
status, which helps account for its potential confounding role in
the observed association between depression and screening. Nev-
ertheless, it is possible that people with depression captured in
BRFSS represent those with greater health care contact, including
being diagnosed and managed in clinical settings. As such, some
selection may still occur based on help-seeking behaviors or sys-
tem engagement. Future studies should examine the interplay
between mental health, health care use, and insurance incentives in
influencing preventive care.

When we stratified CRC screening patterns by depression history,
we observed that race, ethnicity, and sex-based disparities re-
mained largely unchanged. One notable exception was among
non-Hispanic White adults. White women with depression were
significantly more likely to be up to date with screening compared
with White men with depression, suggesting a potential interac-
tion between sex and depression in this subgroup. This finding
may be due to increased health care engagement among women
with depression. Adults from all other racial and ethnic groups, re-
gardless of sex or depression history, remained significantly less
likely to be screened than White men. These patterns suggest that
while depression may influence health care engagement for some
groups, it does not substantially alter entrenched structural barri-
ers to CRC screening faced by racial and ethnic minority popula-
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tions. This is consistent with previous literature showing that
people with mental health conditions often face systemic barriers
to care and that these challenges are exacerbated among racial and
ethnic minorities (16). For example, an intersectional study of de-
pression care found that racial and ethnic minority women were
less likely than White women to be screened or treated for depres-
sion, pointing to layered structural inequities (26). Similarly, an-
other study in a safety-net health system found that the intersec-
tion of race, ethnicity, language, and mental health status signific-
antly influenced CRC screening use, with people facing multiple
barriers being less likely to be up to date (27). Our findings sug-
gest that although depression may increase health care engage-
ment for certain subgroups, such as White women, it does not re-
duce longstanding disparities in preventive care among popula-
tions with less access.

Strengths and limitations

Our study has several strengths. One is the use of data from the
2022 BRFSS, a large and nationally representative survey of the
US population. This study is among the few to comprehensively
examine the intersections of race, ethnicity, sex, and depression
history in relation to CRC screening use, offering valuable in-
sights into disparities across these dimensions. The large sample
size and diverse population enhance the generalizability of our
findings in the US, although results may not be applicable to coun-
tries with health care systems in which patterns of access and use
may vary. Additionally, the use of recent data allows for an up-to-
date assessment of CRC screening behaviors. The BRFSS also en-
ables stratified analyses across subpopulations, allowing for a
deeper examination of disparities.

Our study also has limitations. As a cross-sectional analysis, it
captured data at a single point in time and cannot assess temporal
trends or causality. The reliance on self-reported survey responses
introduces potential recall and social desirability bias. Depression
history was based solely on a self-reported yes or no response,
without consideration of severity or clinical diagnosis. In addition,
BRFSS does not collect information on antidepressant medication
use or mental health treatment, which may further contribute to
misclassification of depression. As prior research suggests, reli-
ance on self-reported diagnosis without treatment indicators may
differentially underestimate depression among populations af-
fected by stigma and barriers related to mental health care. This
measure may underestimate the true prevalence of depression, par-
ticularly among racial and ethnic minority populations where
stigma, cultural norms, and barriers to mental health care may re-
duce diagnosis and disclosure. Consequently, some people classi-
fied as not having depression may nonetheless experience depress-
ive symptoms that influence health care use. In addition, although
we aimed to include variables related to social determinants of

health, these were excluded because of inconsistent availability
across states in the 2022 BRFSS. This exclusion may have limited
our ability to fully examine the role of structural factors in screen-
ing disparities. Finally, the BRFSS may not capture all relevant in-
fluences on CRC screening, such as the quality of patient—pro-
vider interactions or culturally tailored outreach efforts.

Conclusion

Our study identified significant disparities in CRC screening use
across race, ethnicity, and sex, with some variation by depression
history. White women with self-reported depression were more
likely to be up to date with CRC screening compared with White
men with depression, suggesting potential differences in health
care engagement within this subgroup. In contrast, people from ra-
cial and ethnic minority groups, regardless of depression history or
sex, were consistently less likely to be screened compared with
White men. These findings highlight persistent inequities in CRC
screening, particularly among Hispanic and Asian populations.
Public health efforts should prioritize tailored outreach to these
groups to improve awareness and uptake. Although our findings
suggest that depression may be associated with increased screen-
ing in some populations, more research is needed to better under-
stand the mechanisms behind this relationship and whether it var-
ies by severity, health care access, or sociodemographic context.
Addressing the complex interplay of social and demographic
factors remains essential for reducing disparities in CRC screen-
ing and improving early detection across diverse populations.

Acknowledgments

The authors declare no potential conflicts of interest with respect
to the research, authorship, or publication of this article. Dr
Castaneda-Avila was supported by the Clinical Research Scholar
Award (KL2TR001455). Natalia Nielsen was supported by the
UMass Center for Clinical and Translational Science, grant UL1-
TRO001453. Dr Yuan was supported by the National Institute on
Aging (4K00AG068591-03). No copyrighted material, surveys,
instruments, or tools were used in the research described in this
article.

Author Information

Corresponding Author: Maira A. Castafieda-Avila, PhD,
Population and Quantitative Health Sciences, University of
Massachusetts Chan Medical School, 368 Plantation St,
Worcester, MA 01604 (maira.castanedaavila@umassmed.edu).

Author Affiliations: 'Division of Epidemiology, Department of
Population and Quantitative Health Sciences, University of
Massachusetts Chan Medical School, Worcester, Massachusetts.

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.

6 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2026/25_0296.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 23, EO8
APRIL 2026

References

1.Siegel RL, Kratzer TB, Giaquinto AN, Sung H, Jemal A.
Cancer statistics, 2025. CA Cancer J Clin. 2025;75(1):10-45.
doi:10.3322/caac.21871

2.Zheng S, Schrijvers JJA, Greuter MJW, Kats-Ugurlu G, Lu W,
de Bock GH. Effectiveness of colorectal cancer (CRC)
screening on all-cause and CRC-specific mortality reduction: a
systematic review and meta-analysis. Cancers (Basel). 2023;
15(7):1948. doi:10.3390/cancers15071948

3. Ahmed NU, Chowdhury MAB, Rodriguez A, Azim SI, Taskin
T, Ahmed S. Disparities in compliance with colorectal cancer
screening: evidence from two US national surveys. Asian Pac J
Cancer Prev. 2023;24(4):1173-1180. doi:10.31557/APJCP.
2023.24.4.1173

4.Gonzalez-Flores E, Garcia-Carbonero R, Elez E, Redondo-
Cerezo E, Safont MJ, Vera Garcia R. Gender and sex
differences in colorectal cancer screening, diagnosis and
treatment. Clin Transl Oncol. 2025;27(7):2825-2837. doi:10.
1007/s12094-024-03801-0

5.Kirkeen B, Berstad P, Hoff G, Bernklev T, Randel KR, Holme
@, et al. Type and severity of mental illness and participation
in colorectal cancer screening. Am J Prev Med. 2023;64(1):
76-85. doi:10.1016/j.amepre.2022.08.011

6.Solmi M, Firth J, Miola A, Fornaro M, Frison E, Fusar-Poli P,
et al. Disparities in cancer screening in people with mental
illness across the world versus the general population:
prevalence and comparative meta-analysis including 4,717,839
people. Lancet Psychiatry. 2020;7:52—63. doi:10.1016/S2215-
0366(19)30414-6

7.Fujiwara M, Higuchi Y, Nakaya N, Fujimori M, Yamada Y,
Wada R, et al. Trends in cancer screening rates among
individuals with serious psychological distress: an analysis of
data from 2007 to 2016 Japanese national surveys. J Psychosoc
Oncol Res Pract. 2020;2(3):¢025. doi:10.1097/OR09.
0000000000000025

8.May FP, Yano EM, Provenzale D, Steers WN, Washington
DL. Race, poverty, and mental health drive colorectal cancer
screening disparities in the Veterans Health Administration.
Med Care. 2019;57(10):773-780. doi:10.1097/MLR.
0000000000001186

9.Patel R, Akahara PC, Musa MRO, Okereke OP, Puri C, Abera
S, et al. Association between depression and anxiety status
with uptake of colorectal cancer screening among US adults: a
population-level study. Cureus. 2023;15(7):e42659. doi:10.
7759/cureus.42659

10. Agunwamba AA, Zhu X, Sauver JS, Thompson G, Helmueller
L, Finney Rutten LJ. Barriers and facilitators of colorectal
cancer screening using the 5SAs framework: a systematic
review of US studies. Prev Med Rep. 2023;35:102353. doi:10.
1016/j.pmedr.2023.102353

11. Castafieda-Avila MA, Tisminetzky M, Oyinbo AG, Lapane K.
Racial and ethnic disparities in use of colorectal cancer
screening among adults with chronic medical conditions:
BRFSS 2012-2020. Prev Chronic Dis. 2024;21:E12. doi:10.
5888/pcd21.230257

12. Shah SK, Narcisse MR, Hallgren E, Felix HC, McElfish PA.
Assessment of colorectal cancer screening disparities in US
men and women using a demographically representative
sample. Cancer Res Commun. 2022;2(6):561-569. doi:10.
1158/2767-9764.CRC-22-0079

13.Kane WJ, Fleming MA 1II, Lynch KT, Friel CM, Williams MD,
Hedrick TL, et al. Associations of race, ethnicity, and social
determinants of health with colorectal cancer screening. Dis
Colon Rectum. 2023;66(9):1223-1233. doi:10.1097/DCR.
0000000000002371

14.Bhimla A, Mann-Barnes T, Park H, Yeh MC, Do P, Aczon F,
et al. Effects of neighborhood ethnic density and psychosocial
factors on colorectal cancer screening behavior Among Asian
American adults, greater Philadelphia and New Jersey, United
States, 2014-2019. Prev Chronic Dis. 2021;18:E90. doi:10.
5888/pcd18.210062

15.Nyblade L, Stockton MA, Giger K, Bond V, Ekstrand ML,
Lean RM, et al. Stigma in health facilities: why it matters and
how we can change it. BMC Med. 2019;17(1):25. doi:10.1186/
$12916-019-1256-2

16.Coombs NC, Meriwether WE, Caringi J, Newcomer SR.
Barriers to healthcare access among U.S. adults with mental
health challenges: a population-based study. SSM Popul
Health. 2021;15:100847. doi:10.1016/j.ssmph.2021.100847

17.Jackson JL, Kuriyama A, Bernstein J, Demchuk C. Depression
in primary care, 2010-2018. Am J Med. 2022;135(12):
1505-1508. doi:10.1016/j.amjmed.2022.06.022

18. Centers for Disease Control and Prevention. Behavioral Risk
Factor Surveillance System 2022 Summary Data Quality
Report August 8, 2023. 2022. Accessed March 3, 2026. https://
www.cdc.gov/brfss/annual data/2022/pdf/2022-DQR-508.pdf

19. Centers for Disease Control and Prevention. BRFSS Overview
Background. 2022. Accessed March 3, 2026. https://www.cdc.
gov/brfss/annual data/2022/pdf/Overview_2022-508.pdf

20. Centers for Disease Control and Prevention. BRFSS Combined
Landline and Cell Phone Weighted Response Rates by State,
2022. Accessed March 18, 2026. https://www.cdc.gov/brfss/
annual data/2022/pdf/2022 ResponseRates Table-508.pdf

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/2026/25_0296.htm « Centers for Disease Control and Prevention 7


https://doi.org/10.3322/caac.21871
https://doi.org/10.3390/cancers15071948
https://doi.org/10.31557/APJCP.2023.24.4.1173
https://doi.org/10.31557/APJCP.2023.24.4.1173
https://doi.org/10.1007/s12094-024-03801-0
https://doi.org/10.1007/s12094-024-03801-0
https://doi.org/10.1016/j.amepre.2022.08.011
https://doi.org/10.1016/S2215-0366(19)30414-6
https://doi.org/10.1016/S2215-0366(19)30414-6
https://doi.org/10.1097/OR9.0000000000000025
https://doi.org/10.1097/OR9.0000000000000025
https://doi.org/10.1097/MLR.0000000000001186
https://doi.org/10.1097/MLR.0000000000001186
https://doi.org/10.7759/cureus.42659
https://doi.org/10.7759/cureus.42659
https://doi.org/10.1016/j.pmedr.2023.102353
https://doi.org/10.1016/j.pmedr.2023.102353
https://doi.org/10.5888/pcd21.230257
https://doi.org/10.5888/pcd21.230257
https://doi.org/10.1158/2767-9764.CRC-22-0079
https://doi.org/10.1158/2767-9764.CRC-22-0079
https://doi.org/10.1097/DCR.0000000000002371
https://doi.org/10.1097/DCR.0000000000002371
https://doi.org/10.5888/pcd18.210062
https://doi.org/10.5888/pcd18.210062
https://doi.org/10.1186/s12916-019-1256-2
https://doi.org/10.1186/s12916-019-1256-2
https://doi.org/10.1016/j.ssmph.2021.100847
https://doi.org/10.1016/j.amjmed.2022.06.022
https://www.cdc.gov/brfss/annual_data/2022/pdf/2022-DQR-508.pdf
https://www.cdc.gov/brfss/annual_data/2022/pdf/2022-DQR-508.pdf
https://www.cdc.gov/brfss/annual_data/2022/pdf/Overview_2022-508.pdf
https://www.cdc.gov/brfss/annual_data/2022/pdf/Overview_2022-508.pdf
https://www.cdc.gov/brfss/annual_data/2022/pdf/2022_ResponseRates_Table-508.pdf
https://www.cdc.gov/brfss/annual_data/2022/pdf/2022_ResponseRates_Table-508.pdf

PREVENTING CHRONIC DISEASE VOLUME 23, E08

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY APRIL 2026

21.Davidson KW, Barry MJ, Mangione CM, Cabana M, Caughey
AB, Davis EM, et al; US Preventive Services Task Force.
Screening for colorectal cancer: US Preventive Services Task
Force recommendation statement. JAMA. 2021;325(19):
1965-1977. doi:10.1001/jama.2021.6238

22.Gnardellis C, Notara V, Papadakaki M, Gialamas V,
Chliaoutakis J. Overestimation of relative risk and prevalence
ratio: misuse of logistic modeling. Diagnostics (Basel). 2022;
12(11):2851. doi:10.3390/diagnostics 12112851

23.Haddad JD, You DM. Colorectal cancer screening and race in
an equal access medical system. J Community Health. 2016;
41(1):78-81. doi:10.1007/s10900-015-0068-3

24.Lin E, Sleboda P, Rimel BJ, Datta GD. Inequities in colorectal
and breast cancer screening: at the intersection of
race/ethnicity, sexuality, and gender. SSM Popul Health. 2023;
24:101540. doi:10.1016/j.ssmph.2023.101540

25.Calderwood AH, Bacic J, Kazis LE, Cabral H. Association
between self-reported depression and screening colonoscopy
participation. J Ambul Care Manage. 2013;36(4):345-355.
doi:10.1097/JAC.0b013e3182a3e73f

26.Hahm HC, Cook BL, Ault-Brutus A, Alegria M. Intersection
of race-ethnicity and gender in depression care: screening,
access, and minimally adequate treatment. Psychiatr Serv.
2015;66(3):258-264. doi:10.1176/appi.ps.201400116

27.Allar BG, Mahmood R, Ortega G, Joseph T, Libaridian LN,
Messaris E, et al. Colorectal cancer screening in a safety-net
health system: the intersectional impact of race, ethnicity,
language, and mental health. Prev Med. 2023;166:107389.
doi:10.1016/j.ypmed.2022.107389

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.

8 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2026/25_0296.htm


https://doi.org/10.1001/jama.2021.6238
https://doi.org/10.3390/diagnostics12112851
https://doi.org/10.1007/s10900-015-0068-3
https://doi.org/10.1016/j.ssmph.2023.101540
https://doi.org/10.1097/JAC.0b013e3182a3e73f
https://doi.org/10.1176/appi.ps.201400116
https://doi.org/10.1016/j.ypmed.2022.107389

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 23, E08
APRIL 2026

Tables

Table 1. Sociodemographic Characteristics of Adults Aged 45-74 Years (N = 222,601), by Colorectal Cancer Screening Status, Behavioral Risk Factor

Surveillance System, 20222

Characteristic

Never/not up to date

Up to date

Unweighted, n (%)

78,675 (35.3)

143,926 (64.7)

Weighted, n (%)

42,851,423 (39.5)

65,515,659 (60.5)

Age, %,y

45-64 80.7 61.9
65-74 19.3 38.1
Women, % 50.6 52.6
Race and ethnicity, %

American Indian or Alaska Native 1.6 1.1
Asian 6.7 3.9
Black 11.6 12.0
Hispanic 18.8 10.9
Other race® 3.1 2.8
White 58.1 69.4
Annual income <$35,000, % 33.0 24.7
High school graduate or less, % 42.2 31.8
Married, % 61.1 67.5
Employment status, %

Employed 61.5 491
Homemaker or student 5.7 3.7
Unemployed or unable to work 15.8 12.5
Retired 17.0 34.7
Rent home or other arrangements, % 25.0 13.6
No health insurance, % 10.6 2.0
Time since routine checkup >12 months, % 27.8 10.0
No personal doctor, % 17.3 4.6
Inability to afford a doctor in the past year, % 12.8 5.9
Two or more chronic conditions®, % 47.0 58.3
Days without good mental health in past 30 days, mean (SD) 4.4 (8.7) 3.8 (8.0)
Days that poor physical or mental health prevented patient from doing usual activities in past 30 6.2 (9.9) 5.9 (9.6)

days, mean (SD)

Abbreviation: SD, standard deviation.

& Data for the following variables were missing: income (n = 31,656), education (n = 463), marital status (n = 1,130), home ownership (n = 948), time since
routine checkup (n = 1,677), personal doctor (n = 1,215), medical cost (n = 533), days without good mental health (n = 3,699), and mental health status (n =

102,903).
® Other race includes Native Hawaiian or Other Pacific Islander or Multiracial.

® Includes arthritis, asthma, binge drinking, cancer, cardiovascular disease, chronic obstructive pulmonary disease, depression, diabetes, kidney disease,

obesity, skin cancer, and smoking.
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Table 2. Association Between Depression and Race, Ethnicity, and Sex With Colorectal Cancer Screening Among Adults Aged 45-74 Years (N = 222,601),
Behavioral Risk Factor Surveillance System, 2022

Model Crude prevalence ratio (95% Cl) Adjusted prevalence ratio (95% Cl)?
Model 1: depression and colorectal cancer screeningb

Depression

Yes 1.06 (1.04-1.08) 1.05 (1.04-1.07)
No 1 [Reference] 1 [Reference]
Model 2: sex and colorectal cancer screening®

Sex

Female 1.03 (1.02-1.05) 1.01 (1.00-1.03)
Male 1 [Reference] 1 [Reference]
Model 3: race and ethnicity and colorectal cancer screeningd

Asian 0.73 (0.68-0.78) 0.77 (0.72-0.83)
Al/AN 0.78 (0.71-0.85) 0.81 (0.75-0.88)
Hispanic 0.73 (0.70-0.75) 0.83 (0.80-0.86)
Other 0.89 (0.85-0.94) 0.93 (0.88-0.98)
Black 0.95 (0.92-0.97) 0.98 (0.96-1.00)
White 1 [Reference] 1 [Reference]
Model 4: race, ethnicity, and sex and colorectal cancer screening®

Asian female 0.73 (0.65-0.81) 0.77 (0.68-0.86)
Asian male 0.74 (0.67-0.81) 0.78 (0.71-0.85)
AI/AN female 0.82 (0.74-0.91) 0.84 (0.76-0.94)
AI/AN male 0.75 (0.65-0.87) 0.79 (0.69-0.90)
Hispanic female 0.76 (0.73-0.80) 0.85 (0.81-0.90)
Hispanic male 0.70 (0.66-0.74) 0.80 (0.76-0.84)
Other race female 0.94 (0.87-1.01) 0.96 (0.89-1.03)
Other race male 0.86 (0.79-0.93) 0.91 (0.84-0.99)
Black female 0.98 (0.95-1.00) 0.99 (0.97-1.02)
Black male 0.93 (0.89-0.96) 0.97 (0.93-1.00)
White female 1.02 (1.00-1.03) 1.00 (0.99-1.02)
White male 1 [Reference] 1 [Reference]

Abbreviation: AI/AN, American Indian or Alaska Native.

& Wald test for interaction between depression and sex, as well as depression and race and ethnicity; no significant differences found (P < .05).

® Model 1 adjusted for race, ethnicity, sex, age, health insurance, and employment status.

¢ Model 2 adjusted for depression, race, ethnicity, age, health insurance, and employment status.
9 Model 3 adjusted for depression, sex, age, health insurance, and employment status.

® Model 4 adjusted for depression, age, health insurance, and employment status.
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Table 3. Association Between Race, Ethnicity, and Sex With Colorectal Cancer Screening, Stratified by Self-Reported Depression, Adults Aged 45-74
Years (N = 222,601), Behavioral Risk Factor Surveillance System, 2022

Crude prevalence ratio (95% Cl) Adjusted prevalence ratio® (95% Cl)

Category Depression No depression Depression No depression
Asian female 0.67 (0.48-0.94) 0.74 (0.66-0.83) 0.69 (0.50-0.96) 0.78 (0.69-0.87)
Asian male 0.79 (0.59-1.07) 0.74 (0.67-0.81) 0.81 (0.64-1.03) 0.77 (0.70-0.85)
Al/AN female 0.78 (0.65-0.93) 0.84 (0.74-0.95) 0.79 (0.66-0.96) 0.87 (0.77-0.99)
AI/AN male 0.80 (0.65-0.99) 0.74 (0.63-0.87) 0.83 (0.67-1.03) 0.78 (0.67-0.91)
Hispanic female 0.83 (0.76-0.91) 0.74 (0.70-0.79) 0.89 (0.82-0.97) 0.84 (0.80-0.89)
Hispanic male 0.81 (0.72-0.91) 0.68 (0.64-0.72) 0.88 (0.79-0.98) 0.79 (0.75-0.84)
Other race female 0.99 (0.88-1.12) 0.91 (0.83-1.00) 1.01 (0.90-1.13) 0.94 (0.86-1.03)
Other race male 0.81 (0.69-0.95) 0.87 (0.80-0.95) 0.86 (0.74-1.00) 0.92 (0.84-1.00)
Black female 0.94 (0.88-1.01) 0.99 (0.96-1.02) 0.98 (0.91-1.04) 1.00 (0.97-1.03)
Black male 0.93 (0.83-1.04) 0.93 (0.89-0.97) 0.94 (0.85-1.04) 0.97 (0.94-1.01)
White female 1.05 (1.02-1.08) 1.00 (0.99-1.02) 1.04 (1.01-1.07) 0.99 (0.98-1.01)
White male 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]

Abbreviation: AI/AN, American Indian or Alaska Native.
& Adjusted for age, health insurance, and employment status.
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