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Abstract 

Background: Despite evidence of the benefit of routine cancer screenings, data show a concerning decline in cancer screening uptake 
for multiple cancers. This analysis aimed to examine rural-urban differences in recent trends for being up-to-date with screenings 
for breast, cervical, and colorectal cancers.

Methods: We used 2018, 2020, and 2022 Behavioral Risk Factor Surveillance System data to assess up-to-date cancer screening status 
among eligible adults in the United States. We calculated weighted prevalence estimates overall and stratified by county-level rural- 
urban classification. We used survey-weighted multivariable logistic regression models to examine rural-urban disparities in cancer 
screening up-to-date status by year.

Results: Prevalence of being up-to-date with each cancer screening was lower in 2022 than it was in 2018. The largest decline in 
screening overall was for cervical cancer, which dropped from 81.89% in 2018 to 47.71% in 2022. Rural-urban disparities were 
observed for breast cancer screening from 2018 to 2022, with the odds of up-to-date screening being 14% to 27% lower for rural popu-
lations than for urban populations. For colorectal and cervical cancers, the odds of being up-to-date with screenings were lower for 
rural populations in 2018 and 2020, but no statistically significant difference was observed in 2022 (colorectal screening odds 
ratio¼0.96, 95% CI¼0.90 to 1.02; cervical screening odds ratio¼0.97, 95% CI¼0.93 to 1.03).

Conclusion: There is a concerning trend of decreasing uptake of cancer screenings that will challenge future efforts in cancer pre-
vention and control. There is a need to better understand the factors contributing to the decline in cancer screening update.

Introduction
In the United States, colorectal, breast, and cervical cancers 
together account for more than 40% of cancer incidence and 
nearly 25% of all cancer deaths among women.1 For men, colorec-
tal cancer (CRC) alone represents nearly 10% of total cancer inci-
dence and mortality.1 Through routine screenings, each of these 
cancers is amenable to early detection, with survival rates at or 
above 90% when detected at a localized stage.2 Over the past 3 
decades, substantial progress in cancer control has led to a consis-
tent decline in overall cancer mortality, from 214 deaths per 
100 000 in 1990 to 143 deaths per 100 000 in 2020,3 much of which 
can be attributed to successful public health efforts to increase 
early detection and treatment of these cancers through screening. 
Model-based estimates suggest a 10% increase in the proportion 
of age-eligible people who complete routine cancer screenings 
would save an additional 1300 lives from breast cancer, 3400 lives 
from cervical cancer, and 11 000 lives from CRC,4 demonstrating 
the importance of routine cancer screenings in further improving 
cancer control efforts.

Recent data show stagnant and even declining prevalence of 
eligible individuals up-to-date with current screening guidelines 
for breast, cervical, and colorectal cancers. In a study examining 

national cancer screening rates from 2000 to 2015, Hall et al.5

observed a statistically significant decline in the proportion of eli-
gible women receiving both Papanicolaou tests and mammo-

grams. The study also revealed that only CRC screening rates 
had increased over time, raising particular concerns for socially 
disadvantaged groups—such as individuals of low socioeconomic 

status, racial and ethnic groups underserved in medicine, and 
residents of rural areas. Previous research has consistently high-

lighted disparities in up-to-date screening among these groups, 
which may be increasing over time.6

Of special interest are rural populations, which face unique 

challenges in achieving positive cancer health outcomes. For 
example, studies have shown that the incidence of breast cancer 
is higher in urban areas than in rural areas,7 yet when examined 

by stage at diagnosis, rural women have a higher proportion of 
cancers diagnosed at more distant stages and have worse 
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survival outcomes.8,9 In 2018, the American Society of Clinical 
Oncology launched a rural cancer care initiative to better under-
stand the factors influencing these disparities; it identified that 
rural areas face the combined adverse effects of low socioeco-
nomic status and a lack of physical access to oncology-related 
health-care services (preventive and therapeutic).10

Because of documented disparities in cancer outcomes 
between rural and urban populations, coupled with a national 
decline in cancer screening rates, there is a critical need to inves-
tigate current trends in cancer screening across rural and urban 
areas, a gap that remains unaddressed. Examining and compar-
ing rural-urban cancer screening trends over time in the United 
States offers the opportunity to monitor advancement toward 
Healthy People 2030 national goals and progress toward eradicat-
ing rural-urban inequities in cancer.11 Understanding current 
trends is vital, especially considering the major disruptions 
caused by the COVID-19 pandemic in 2020, which led millions of 
individuals to skip routine screening. The world is still grappling 
with the unknown long-term effects of that period. Using the lat-
est data from the Behavioral Risk Factor Surveillance System 
(BRFSS; 2018, 2020, and 2022), this study aimed to (1) assess 
guideline adherence rates for breast, colorectal, and cervical can-
cer screening based on rural-urban status; (2) analyze trends in 
up-to-date screening among rural and urban populations; and (3) 
examine potential changes in screening prevalence across rural 
and urban areas over time, assessing whether screening dispar-
ities have worsened.

Methods
Data source
This repeated cross-sectional study used freely accessible, dei-
dentified data from the 2018, 2020, and 2022 survey cycles of the 
BRFSS, with respective median responses rates of 48.40%, 47.9%, 
and 45.0%.12 The BRFSS is the largest annual nationally represen-
tative telephone survey conducted among noninstitutionalized 
adults (ie, individuals ≥18 years of age) in the United States on 
health behavior, health care, and health status across all US 
states and territories.13 The questionnaire consists of a core com-
ponent (the fixed core, rotating core, and emerging core), 
optional modules, and state-added questions.13 Cancer screening 
questions are part of the rotating core component asked by all 
states in even years. Additional details on BRFSS methods are 
publicly available.13 The study had no direct involvement of the 
human participants; therefore, ethical approval was not sought. 
All data used for this study are free to use and publicly available 
(https://www.cdc.gov/brfss/annual_data/annual_data.htm).

Study sample
We developed separate cohorts for each cancer screening test 
(cervical, breast, and colorectal) for each year of BRFSS data. 
Respondents from Guam and Puerto Rico were excluded from the 
analysis. Our analysis was restricted to individuals who were age 
eligible based on the best evidence of benefit according to the US 
Preventive Services Task Force (USPSTF) recommendations for 
each cancer screening type.14 For breast cancer age eligibility, 
best available evidence suggests that women between the ages of 
50 and 74 years should be screened. For CRC, the best available 
evidence suggests that persons between the ages of 50 and 75 be 
screened. Although the USPSTF does suggest evidence of a bene-
fit to screening for CRC starting at 45 years of age, the BRFSS did 
not begin asking persons younger than 50 years about their CRC 
screening history before 2022. Therefore, we restricted our 

sample to individuals aged 50 to 75 years for CRC screening in 
each year of the BRFSS. For cervical cancer, the best available evi-
dence suggests that women between 21 to 65 years of age be 
screened. Women who had a hysterectomy were excluded from 
cervical screening eligibility. Female gender was determined 
based on BRFSS survey respondents classifying their sex at birth 
as female. SAS code used to generate the study sample can be 
found in the supplementary material online.

Measures
The primary outcome for this study was whether an eligible indi-
vidual was self-reported as being up-to-date with cancer screen-
ing (ie, guideline adherent). For this analysis, respondents were 
considered up-to-date with screening if they met the USPSTF rec-
ommendations for screening modality and frequency.14 For 
breast cancer screening, age-eligible women were considered up- 
to-date if they had received a mammogram within the past 2 
years. For CRC screening, age-eligible respondents were consid-
ered up-to-date if they met any of the following criteria: had 
received a colonoscopy within the past 10 years, flexible sigmoi-
doscopy within the past 5 years, or stool-based test within the 
past year. For cervical cancer screening, age-eligible women were 
considered up-to-date if they had received a Papanicolaou test 
(cervical cytology) within the past 3 years or, if they were 30 to 
65 years of age, a high-risk human papillomavirus test within the 
past 5 years.

The independent variable of interest was county-level rurality 
of the respondent’s county of residence (rural, urban). In 2018, 
BRFSS introduced a county-level urban-rural variable based on 
the 2013 National Center for Health Statistics Rural-Urban classi-
fication scheme, where urban counties received values of 1 to 5 
and rural counties were assigned a value of 6.15 Other covariates 
examined include self-reported gender (male, female; defined as 
sex assigned at birth), age, race and ethnicity (non-Hispanic 
White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic 
American Indian or Alaska Native, Hispanic, non-Hispanic 
Other), educational attainment (less than a high school diploma 
or General Educational Development test, high school diploma/ 
General Educational Development test, some college or technical 
school, college or technical school graduate), health insurance 
status (yes, no), and medical cost as a barrier to receiving health 
care in the past 12 months (yes, no).

Statistical analysis
Accounting for the complex survey sampling methodology of the 
BRFSS, we produced weighted prevalence estimates and 95% CIs 
of up-to-date screening status for breast, cervical, and colorectal 
cancer screening by year and stratified by rural and urban county 
of residence using the BRFSS generated survey weights. We then 
used Rao-Scott χ2 tests16 to compare differences in up-to-date 
screening prevalence for breast, cervical, and colorectal cancer 
screening across rural-urban status.

To examine the trend in up-to-date screening status over 
time, we used a weighted logistic regression model17 using the 
PROC SURVEYLOGISTIC procedure in SAS, version 9.4, statistical 
software (SAS Institute Inc), with up-to-date cancer screening 
status as the dependent variable and BRFSS survey year as the 
independent variable. In this model, we modeled the log-odds of 
a person being up-to-date for the cancer screening of interest. 
Using multivariable logistic regression, we examined the associa-
tion between rural-urban residence and the odds of being up-to- 
date with cancer screenings, adjusting for age, gender (only 
among CRC cancer screening), insurance status, race and 
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ethnicity, educational attainment, and medical cost as a barrier 
to receiving health care. A high proportion of participants had 
missing data for the variable income (>10% for each screening 
type and survey year); thus, income was not included in the fol-
lowing modeling procedures. For all logistic regression models, 
each cancer type was examined individually and was modeled in 
an overall analysis and additionally stratified by rural-urban 
county of residence. A 2-tailed A¼ .05 was considered statistically 
significant for all hypothesis tests.

Results
Respondent characteristics
Study population characteristics are shown in Table 1 for each 
screening-eligible cohort by year and cancer screening type. 
There were unweighted totals of 302 968 (2018¼ 108 746; 
2020¼93 531; 2022¼ 100 691) eligible respondents for breast 
cancer screening, 313 035 (2018¼108 777; 2020¼ 98 352; 
2022¼105 906) eligible respondents for cervical cancer screening, 
and 581 477 (2018¼ 198 862; 2020¼ 172 706; 2022¼209 909) eligi-
ble respondents for CRC screening among the 3 cycles of BRFSS 
data. Across each cancer screening type and year, the highest 
proportion of eligible participants self-reported being non- 
Hispanic White, making more than $75 000 per year, being a col-
lege graduate, having some form of health insurance, and living 
in an urban county.

Breast cancer
Between 2018 and 2022, the estimated overall weighted preva-
lence of women aged 50 to 74 years who were up-to-date with 
breast cancer screening declined from 78.82% to 76.70% (Table 2;  
Figure 1). Among women residing in rural counties (Figure 2), in 
2018 74.62% were up-to-date with screening compared with 
79.15% of women in urban counties (Figure 3). There remained a 
statistically significant difference in the prevalence of women 
up-to-date with breast cancer screening between urban and rural 
women in 2020 (78.85% vs 71.9%; P< .001) and in 2022 (77.06% vs 
72.1%; P< .001), but among women from both rural and urban 
counties, the prevalence of women up-to-date with breast cancer 
screening had declined since 2018. Overall, compared with eligi-
ble women in 2018, eligible women in 2020 (odds ratio [OR]¼
0.95, 95% CI¼0.93 to 0.97) and 2022 (OR¼0.93, 95% CI¼0.91 to 
0.95) had statistically significant lower odds of being up-to-date 
with breast cancer screening. This same trend was observed 
when stratified by rural-urban status, except for in 2020 among 
urban women, where the odds of being up-to-date were not dif-
ferent than in 2018 (Table 2).

Although declines in screening prevalence were observed for 
both rural and urban women over time, there remained a notable 
disparity between rural and urban women at each time point. 
The adjusted odds of a women from a rural county being up-to- 
date with breast cancer screening was 0.85 (95% CI¼0.78 to 0.94) 
times that of a woman from an urban county in 2018 (OR¼ 0.73, 
95% CI¼ 0.66 to 0.81, in 2020; OR¼ 0.86, 95% CI¼0.77 to 0.96, in 
2022) (Table 3).

Colorectal cancer
In 2018, approximately 69.45% of age-eligible people were up-to- 
date with USPSTF CRC screening guidelines (Figure 1; Table 2). By 
2020 the estimated proportion of people up-to-date with CRC 
screening increased to 72.38%; however, in 2022 only 65.08% of 
eligible individuals were up-to-date with CRC screening. Similar 
patterns were observed when examined by county-level rurality 

(Figures 2 and 3). A higher proportion of urban residents were up- 
to-date with CRC screening than rural residents in 2018 (69.85% 
vs 64.57%), 2020 (72.62% vs 69.34%), and 2022 (65.28% vs 62.59%).

When comparing each year with 2018, the odds of being up- 
to-date for CRC screening was 1.15 times higher overall in 2020 
(95% CI¼ 1.11 to 1.19), 1.18 times higher among rural residents 
(95% CI¼1.14 to 1.23), and 1.24 times higher among urban resi-
dents (95% CI¼ 1.15 to 1.34) (Table 2). In contrast, in 2022 com-
pared with 2018, the odds of being up-to-date with CRC screening 
was lower overall (OR¼0.64, 95% CI¼0.63 to 0.67) and for both 
rural (OR¼0.79, 95% CI¼0.76 to 0.82) and urban (OR¼ 0.75, 95% 
CI¼ 0.70 to 0.81) respondents.

In adjusted analyses, there were statistically significant rural- 
urban disparities in up-to-date screening in 2018 and in 2020 
(Table 3). In 2018, compared with an urban respondent, a rural 
respondent had 0.84 times the odds of being up-to-date with CRC 
screening. Again in 2020, a rural respondent had 0.90 times the 
odds of being up-to-date with CRC screening compared with an 
urban respondent. In 2022, there was no statistically significant 
difference in the odds (OR¼0.96, 95% CI¼ 0.90 to 1.02) of being 
up-to-date with CRC screening between rural and urban resi-
dents.

Cervical cancer
In 2018, the estimated overall prevalence of eligible women up- 
to-date with cervical cancer screening was 81.59% nationally, 
76.97% in rural counties, and 81.85% in urban counties (Table 2;  
Figure 1). By 2020, the overall weighted national prevalence 
decreased to 79.44% and to 47.71% in 2022. In rural counties, the 
prevalence of up-to-date screening (Table 2; Figure 2) decreased 
to 75.94% in 2020 to 45.40% in 2022. In urban counties, the preva-
lence of up-to-date screening (Table 2; Figure 3) decreased to 
79.64% in 2020 and to 47.85% in 2022.

Compared with 2018, the odds of being up-to-date with cervi-
cal cancer screening decreased overall and among rural and 
urban counties in each cycle of the BRFSS examined. Compared 
with 2018, the odds of being up-to-date with cervical cancer 
screening in 2020 was 0.87 (95% CI¼ 0.84 to 0.88) and in 2022 was 
0.21 (95% CI¼ 0.20 to 0.22). In addition, over time the disparities 
in up-to-date screening between rural and urban respondents 
narrowed. In 2018, compared with women in urban counties, 
women in rural counties had 0.77 times (95% CI¼ 0.74 to 0.81) 
the odds of being up-to-date with cervical cancer screening. This 
rate remained consistent in 2020: The odds of a woman in a rural 
county being up-to-date with cervical cancer screening was 0.78 
(95% CI¼0.73 to 0.81) times that of a woman in an urban county. 
By 2022, there was no statistically significant difference in the 
odds of being up-to-date with cervical cancer screening between 
rural and urban women (OR¼ 0.97, 95% CI¼0.93 to 1.03).

Discussion
This analysis examined recent rural and urban trends in up-to- 
date screening status for breast, colorectal, and cervical cancers 
from 2018 to 2022. Despite the well-documented benefits of regu-
lar cancer screening to increase early detection and reduce can-
cer mortality, our findings demonstrate a concerning trend of 
stagnation and even decline in the prevalence of up-to-date 
screening status for breast, colorectal, and cervical cancers in 
recent years among rural and urban populations. For each can-
cer, compared with 2018, the odds of being up-to-date with 
screening was lower overall among rural and urban respondents 
alike. The most noticeable decline in up-to-date screening was 
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for cervical cancer screening, with an approximately 30.0% 
decline in the prevalence of up-to-date screening overall and 
across rural and urban respondents. Notably, the disparities in 
up-to-date screening status for cervical and colorectal cancers 
among rural respondents compared with urban respondents in 
2018 was no longer observed in 2022, suggesting that although 
screening prevalence has been declining, the disparities for rural 
respondents have not widened as would have been expected.

Studies have demonstrated that the onset of the COVID-19 
pandemic led to missed health-care visits,18 resulting in declines 
in cancer screenings in the subsequent year.19,20 In a study 
examining data from the US Health Care Cost Institute on 
changes in the number of cancer screenings performed from 
2019 to 2020, Concepcion and colleagues (2023)20 reported a 25% 
decrease in the number of colonoscopies performed and a 16% 
decrease in the number of mammograms performed. Yet, cancer 
screenings were already declining before the COVID-19 pan-
demic. Hall et al.5 found that between 2000 and 2015, the propor-
tion of age-eligible individuals up-to-date with their screenings 
had declined over time, with only CRC screening demonstrating 
an increase. Using data from the National Health Interview 
Survey, Suk and colleagues21 also found that the proportion of 
age-eligible women who were not up-to-date with cervical cancer 
screening had increased nearly 10% from 2005 to 2019 before the 
start of the pandemic. It is difficult to discern what proportion of 

the decreased prevalence of up-to-date screening among rural 
and urban residents in our findings is the continuation of a 
downward trend in cancer screening or the remaining effect of 
the COVID-19 pandemic–related delays in seeking routine health 
care.

In addition, amidst the COVID-19 pandemic, political divi-
sions regarding belief and trust in science and medicine 
emerged.22,23 If the declining trend persists after the pandemic, 
it may also be influenced by specific conspiracy beliefs sur-
rounding COVID-19, potentially affecting trust in public health 
recommendations.24,25 To progress toward mitigating the 
impact of COVID-19–related delays on cancer screening rates 
and fostering a culture of trust and cooperation in health-care 
decision making, targeted campaigns must be implemented 
that raise awareness about the importance of cancer screening 
and address misconceptions surrounding COVID-19–related 
delays must be implemented. Providing accessible and accurate 
information can help rebuild trust in health-care systems and 
encourage individuals to prioritize screening.25,26 Moreover, an 
investment in robust public health systems capable of respond-
ing effectively to crises and providing ongoing support for pre-
ventive care initiatives is warranted. This investment includes 
building partnerships with community organizations, imple-
menting screening reminders, and offering incentives for par-
ticipation.26,27

Table 2. Weighted prevalence estimates and odds of being up-to-date with cancer screenings, by rural-urban status and year (2018- 
2022)

Cancer  
screening  
type Year

Prevalence  
overall (95% CI)

Prevalence  
rural (95% CI)

Prevalence urban 
(95% CI)

Overall OR  
(95% CI)

Rural OR  
(95% CI)

Urban OR  
(95% CI)

Breast  
cancer

2018a 78.80 (78.22 to 79.40) 74.62 (73.21 to 76.02) 79.15 (78.52 to 79.77) (Referent) (Referent) (Referent)
2020a 78.40 (77.73 to 79.10) 71.90 (70.31 to 73.51) 78.85 (78.13 to 79.60) 0.95 (0.93 to 0.97) 0.87 (0.78 to 0.97) 0.98 (0.93 to 1.04)
2022a 76.70 (76.10 to 77.30) 72.10 (70.35 to 73.86) 77.06 (76.43 to 77.70) 0.93 (0.91 to 0.95) 0.92 (0.87 to 0.97) 0.86 (0.84 to 0.93)

Cervical  
cancer

2018a 81.59 (81.09 to 82.10) 76.97 (75.55 to 78.40) 81.85 (81.34 to 82.40) (Referent) (Referent) (Referent)
2020a 79.44 (78.86 to 80.00) 75.94 (74.29 to 77.58) 79.64 (79.05 to 80.25) 0.87 (0.83 to 0.91) 0.94 (0.84 to 1.06) 0.94 (0.83 to 0.91)
2022 47.71 (47.10 to 48.33) 45.40 (43.28 to 47.53) 47.85 (47.21 to 48.49) 0.21 (0.02 to 0.22) 0.20 (0.19 to 0.21) 0.25 (0.22 to 0.28)

Colorectal  
cancer

2018a 69.45 (68.90 to 69.90) 64.57 (63.36 to 65.79) 69.85 (69.34 to 70.40) (Referent) (Referent) (Referent)
2020a 72.38 (71.80 to 72.90) 69.34 (68.18 to 70.50) 72.62 (72.03 to 73.20) 1.15 (1.11 to 1.19) 1.18 (1.14 to 1.23) 1.24 (1.15 to 1.34)
2022a 65.08 (64.60 to 65.60) 62.59 (61.34 to 63.84) 65.28 (64.78 to 65.79) 0.64 (0.63 to 0.67) 0.79 (0.76 to 0.82) 0.75 (0.70 to 0.81)

Abbreviation: OR ¼ odds ratio.
a Statistically significant difference based on Rao-Scott χ2 tests, with A¼ .05.
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Figure 1. Overall prevalence of up-to-date cancer screenings, 2018-2022. This line graph illustrates the survey-weighted percentage of respondents up- 
to-date with screenings for breast, cervical, and colorectal cancers according to Behavioral Risk Factor Surveillance System survey years 2018, 2020, 
and 2022.
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Our findings demonstrate a narrowing gap in the disparity of 
up-to-date screening among rural and urban residents. For 
example, in 2022 our findings demonstrated no statistically sig-
nificant difference in the odds of up-to-date screening status for 
CRC and cervical cancer for rural respondents compared with 
urban respondents. Unfortunately, this narrowing gap may be 

the result of a more drastic decline in up-to-date screening 
among urban residents rather than meaningful increases in 
screening among rural residents. Although efforts are needed to 
increase up-to-date cancer screenings to prepandemic levels, 
these efforts must account for rural populations and the already- 
limited oncology workforce and infrastructure in these areas.28
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Figure 2. Rural prevalence of up-to-date cancer screening, 2018-2022. This line graph illustrates the survey-weighted percentage of respondents from 
rural counties up-to-date with screenings for breast, cervical, and colorectal cancers according to Behavioral Risk Factor Surveillance System survey 
years 2018, 2020, and 2022. Rurality in this study was defined using the Behavioral Risk Factor Surveillance System county-level urban-rural variable, 
based on the 2013 National Center for Health Statistics Rural-Urban classification.
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Figure 3. Urban prevalence of up-to-date cancer screening, 2018-2022. This line graph illustrates the survey-weighted percentage of respondents from 
urban counties up-to-date with screenings for breast, cervical, and colorectal cancers according to Behavioral Risk Factor Surveillance System survey 
years 2018, 2020, and 2022. Rurality in this study was defined using the Behavioral Risk Factor Surveillance System county-level urban-rural variable, 
based on the 2013 National Center for Health Statistics Rural-Urban classification.

Table 3. Adjusted odds of being up-to-date with screenings, by rural county classificationa

Breast cancer screening Colorectal cancer screening Cervical cancer screening

Year
Rural adjusted OR 

(95% CI) Urban
Rural adjusted OR 

(95% CI) Urban
Rural adjusted OR 

(95% CI) Urban

2018 0.85 (0.78 to 0.94) (Referent) 0.84 (0.78 to 0.89) (Referent) 0.77 (0.74 to 0.81) (Referent)
2020 0.73 (0.66 to 0.81) (Referent) 0.89 (0.84 to 0.96) (Referent) 0.78 (0.73 to 0.81) (Referent)
2022 0.86 (0.77 to 0.96) (Referent) 0.96 (0.90 to 1.02) (Referent) 0.97 (0.93 to 1.03) (Referent)

Abbreviation: OR ¼ odds ratio.
a Adjusted for age, sex (colorectal cancer), educational status, insurance status, medical cost as a barrier, and race.
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In 2020, our results demonstrated a noticeable increase in the 
proportion of eligible persons up-to-date with CRC screening 
overall and across rural and urban populations. It is possible that 
this increase was the result of increased use of noninvasive 
stool-based tests, such as fecal immunochemical tests (FITs). 
Previous reports of CRC screening during the pandemic found 
that although the use of colonoscopies decreased, there was an 
increase in the completion of FIT-DNA tests, such as Cologuard, 
and FIT between 2019 and 2021.29 Although not as effective as 
more invasive endoscopic procedures, FIT use may be the most 
sustainable way to ensure consistent CRC screening among rural 
residents, and their heavy use during the pandemic should be 
noted as proof of their utility. It is imperative to implement 
future interventions aimed at making FIT testing kits widely 
available in rural communities, including distribution through 
health-care professionals, pharmacies, and community health 
centers, because such efforts highlight the necessity of adjusting 
health-care delivery to cater to the diverse needs of commun-
ities, especially during difficult periods, such as the COVID-19 
pandemic.30

This study is the first large, nationally focused effort to exam-
ine recent trends in up-to-date cancer screening status across 
rural and urban populations, but this work is not without limita-
tions. The BRFSS relies on self-reported screening status, which 
some work has shown can be an overestimate of screening status 
compared with screening identification from patient medical 
records.31 Although obtaining screening status from electronic 
health records would likely be more representative of true 
screening status, self-reported data are the most efficient for 
national surveillance efforts, and BRFSS estimates are similar to 
those found in other large national health surveys.32,33 Our crite-
ria for determining screening eligibility and up-to-date status are 
based on the highest graded evidence from the USPSTF recom-
mendations, which may differ from recommendations from the 
American Cancer Society or American College of Obstetricians 
and Gynecologists in terms of starting age and frequency. Some 
have suggested that USPSTF recommendations may be too con-
servative or restrictive34; therefore, our analysis may be more 
conservative than if we would have used other screening criteria. 
That said, the BRFSS cancer screening modules and questions 
are designed to fall in line with USPSTF parameters.

Despite ongoing efforts, the proportion of individuals under-
going screening for breast, colorectal, and cervical cancers con-
tinues to decline. The challenges posed by the COVID-19 
pandemic likely intensified this trend across urban and rural 
areas. Although rural-urban disparities persist, particularly in 
breast cancer screening, our findings suggest that these dispar-
ities have not worsened from 2018 to 2022. Nevertheless, efforts 
are required to restore prepandemic screening levels and strive 
toward achieving the Healthy People 2030 targets for each cancer 
screening type.

Author contributions
Gabriel Benavidez, PhD (Conceptualization; Data curation; 
Formal analysis; Project administration; Writing—original draft; 
Writing—review & editing), Ami E. Sedani, PhD 
(Conceptualization; Formal analysis; Writing—original draft; 
Writing—review & editing), Tisha M. Felder, PhD 
(Conceptualization; Writing—original draft; Writing—review & 
editing), Matthew Asare, PhD (Writing—original draft; Writing— 
review & editing), Charles R. Rogers, PhD (Supervision; Writing— 
original draft; Writing—review & editing).

Supplementary material
Supplementary material is available at JNCI Cancer Spectrum 
online.

Funding
This research was supported by the Medical College of 
Wisconsin, the V Foundation for Cancer Research, and the 
National Cancer Institute—an entity of the National Institutes of 
Health—under grant No. K01CA234319. The content is solely the 
responsibility of the authors and does not necessarily represent 
the official views of the National Institutes of Health.

Conflicts of interest
Although unrelated to this study, Dr Charles R. Rogers offers sci-
entific input to research studies through an investigator service 
agreement with Exact Sciences. The authors declare no conflicts 
of interest.

Data availability
The data for this study are existing public use data from the 
Centers for Disease Control and Prevention. They are available 
for download here at https://www.cdc.gov/brfss/annual_data/ 
annual_data.htm.

References
01. Siegel RL, Giaquinto AN, Jemal A. Cancer statistics, 2024. CA 

Cancer J Clin. 2024;74:12-49. https://doi.org/10.3322/caac.21820
02. Incidence and Relative Survival by Stage at Diagnosis for 

Common Cancers j CDC. June 1, 2023. Accessed March 26, 2024. 

https://www.cdc.gov/cancer/uscs/about/data-briefs/no25-inci-

dence-relative-survival-stage-diagnosis.htm
03. SEERExplorer application. Accessed April 7, 2021. https://seer.can-

cer.gov/explorer/application.html?site=55&data_type=2&graph_ 

type=1&compareBy=age_range&chk_age_range_141=141&sex= 

3&race=1&advopt_precision=1&advopt_display=2

04. Sharma KP, Grosse SD, Maciosek MV, et al. Preventing breast, 

cervical, and colorectal cancer deaths: assessing the impact of 

increased screening. Prev Chronic Dis. 2020;17:E123., https://doi. 

org/10.5888/pcd17.200039
05. Hall IJ, Tangka FKL, Sabatino SA, Thompson TD, Graubard BI, 

Breen N. Patterns and trends in cancer screening in the United 

States. Prev Chronic Dis. 2018;15:E97. https://doi.org/10.5888/ 

pcd15.170465
06. Sepassi A, Li M, Zell JA, Chan A, Saunders IM, Mukamel DB. 

Disparities in screening, diagnosis, treatment, and survivorship 

care among urban and rural patients with colorectal cancer in 

the United States: a systematic review and meta-analysis. J Clin 

Oncol. 2023;41:e18558-e18558. https://doi.org/10.1200/JCO.2023. 

41.16_suppl.e18558

07. Zahnd WE, Hyon KS, Diaz-Sylvester P, Izadi SR, Colditz GA, 

Brard L. Rural–urban differences in surgical treatment, regional 

lymph node examination, and survival in endometrial cancer 

patients. Cancer Causes Control. 2018;29:221-232. https://doi.org/ 

10.1007/s10552-017-0998-4
08. Zahnd WE, Fogleman AJ, Jenkins WD. Rural-urban disparities in 

stage of diagnosis among cancers with preventive opportuni-

ties. Am J Prev Med. 2018;54:688-698. https://doi.org/10.1016/j. 

amepre.2018.01.021

JNCI Cancer Spectrum, 2024, Vol. 8, No. 6 | 7  

https://academic.oup.com/jncics/article-lookup/doi/10.1093/jncics/pkae113#supplementary-data
https://www.cdc.gov/brfss/annual_data/annual_data.htm
https://www.cdc.gov/brfss/annual_data/annual_data.htm
https://doi.org/10.3322/caac.21820
https://www.cdc.gov/cancer/uscs/about/data-briefs/no25-incidence-relative-survival-stage-diagnosis.htm
https://www.cdc.gov/cancer/uscs/about/data-briefs/no25-incidence-relative-survival-stage-diagnosis.htm
https://seer.cancer.gov/explorer/application.html?site=55&data_type=2&graph_type=1&compareBy=age_range&chk_age_range_141=141&sex=3&race=1&advopt_precision=1&advopt_display=2
https://seer.cancer.gov/explorer/application.html?site=55&data_type=2&graph_type=1&compareBy=age_range&chk_age_range_141=141&sex=3&race=1&advopt_precision=1&advopt_display=2
https://seer.cancer.gov/explorer/application.html?site=55&data_type=2&graph_type=1&compareBy=age_range&chk_age_range_141=141&sex=3&race=1&advopt_precision=1&advopt_display=2
https://seer.cancer.gov/explorer/application.html?site=55&data_type=2&graph_type=1&compareBy=age_range&chk_age_range_141=141&sex=3&race=1&advopt_precision=1&advopt_display=2
https://doi.org/10.5888/pcd17.200039
https://doi.org/10.5888/pcd17.200039
https://doi.org/10.5888/pcd15.170465
https://doi.org/10.5888/pcd15.170465
https://doi.org/10.1200/JCO.2023.41.16_suppl.e18558
https://doi.org/10.1200/JCO.2023.41.16_suppl.e18558
https://doi.org/10.1007/s10552-017-0998-4
https://doi.org/10.1007/s10552-017-0998-4
https://doi.org/10.1016/j.amepre.2018.01.021
https://doi.org/10.1016/j.amepre.2018.01.021


09. Buzick J, Grewal US, Fleege NMG. Rural-urban disparities in 
breast cancer-related mortality in the United States (1999- 
2020). J Clin Oncol Oncol Pract. 2023;19:181-181. https://doi.org/10. 

1200/OP.2023.19.11_suppl.181
10. Bhatia S, Landier W, Paskett ED, et al. Rural–urban disparities in 

cancer outcomes: opportunities for future research. JNCI J Natl 
Cancer Inst. 2022;114:940-952. https://doi.org/10.1093/jnci/djac030

11. Office of Disease Prevention and Health Promotion. Cancer. 
Healthy People 2030. U.S. Department of Health and Human 
Services. Accessed April 18, 2024. https://health.gov/healthy-

people
12. Centers for Disease Control and Prevention. Behavioral Risk 

Factor Surveillance System: Annual Survey Data. CDC; August 28, 

2023. Accessed April 18, 2024. https://www.cdc.gov/brfss/ 
annual_data/annual_data.htm

13. Centers for Disease Control and Prevention. About the Behavioral 

Risk Factor Surveillance System (BRFSS). CDC; February 9, 2019. 
Accessed April 18, 2024. https://www.cdc.gov/brfss/about/ 
index.htm

14. U.S. Preventive Services Task Force. USPSTF A and B recommen-

dations. U.S. Preventive Services Task Force. Accessed April 19, 2024. 
https://www.uspreventiveservicestaskforce.org/uspstf/recom-
mendation-topics/uspstf-and-b-recommendations

15. Ingram DD, Franco SJ. NCHS urban-rural classification scheme 
for counties. Vital Health Stat 2. 2012;(154):1-65.

16. SAS Institute Inc. SURVEYFREQ procedure: overview. SAS 

Documentation. Accessed October 25, 2024. https://documenta-
tion.sas.com/doc/en/statug/15.2/statug_surveyfreq_overview. 
htm

17. SAS Institute Inc. LOGISTIC procedure: overview. SAS 

Documentation. Accessed October 25, 2024. https://documentation. 
sas.com/doc/en/statug/15.2/statug_surveylogistic_overview.htm

18. Anderson KE, McGinty EE, Presskreischer R, Barry CL. Reports of 

forgone medical care among US adults during the initial phase of 
the COVID-19 pandemic. JAMA Network Open. 2021;4:e2034882. 
https://doi.org/10.1001/jamanetworkopen.2020.34882

19. Star J, Bandi P, Siegel RL, et al. Cancer Screening in the United 
States during the second year of the COVID-19 pandemic. J Clin 
Oncol 2023;41:4352-4359. https://doi.org/10.1200/JCO.22.02170

20. Concepcion J, Yeager M, Alfaro S, et al. Trends of cancer screen-
ings, diagnoses, and mortalities during the COVID-19 pandemic: 
implications and future recommendations. Am Surg. 2023;89: 
2276-2283. https://doi.org/10.1177/00031348221091948

21. Suk R, Hong YR, Rajan SS, Xie Z, Zhu Y, Spencer JC. Assessment 
of US Preventive Services Task Force guideline–concordant cer-
vical cancer screening rates and reasons for underscreening by 

age, race and ethnicity, sexual orientation, rurality, and insur-
ance, 2005 to 2019. JAMA Network Open. 2022;5:e2143582. 
https://doi.org/10.1001/jamanetworkopen.2021.43582

22. Chido-Amajuoyi OG, Onyeaka HK, Sokale IO, et al. Political 
ideology and trust in government health agencies for cancer 

information. JAMA Network Open. 2023;6:e2341191. https://doi. 

org/10.1001/jamanetworkopen.2023.41191
23. Constantinou M, Kagialis A, Karekla M. COVID-19 scientific 

facts vs. conspiracy theories: is science failing to pass its mes-

sage? Int J Environ Res Public Health. 2021;18:6343. https://doi.org/ 

10.3390/ijerph18126343
24. Paytubi S, Benavente Y, Montoliu A, et al. Everything causes 

cancer? Beliefs and attitudes towards cancer prevention among 

anti-vaxxers, flat earthers, and reptilian conspiracists: online 

cross sectional survey. BMJ. 2022;379:e072561. https://doi.org/ 

10.1136/bmj-2022-072561

25. Platt JE, Jacobson PD, Kardia SLR. Public trust in health informa-

tion sharing: a measure of system trust. Health Serv Res. 2018;53: 

824-845. https://doi.org/10.1111/1475-6773.12654
26. Nesbitt LS. Restoring trust in our nation’s public health system. 

Health affairs forefront. Accessed April 18, 2024. https://doi.org/ 

10.1377/forefront.20230322.673642
27. Dahlke AR, LoConte NK, Flickinger A, et al. Building relation-

ships to connect cancer researchers with community members: 

‘bench to community pipeline.’. Cancer Causes Control. 2023;34: 

777-784. https://doi.org/10.1007/s10552-023-01725-8
28. Ricci S, Tergas AI, Long Roche K, et al. Geographic disparities in 

the distribution of the U.S. gynecologic oncology workforce: a 

Society of Gynecologic Oncology study. Gynecologic Oncology 

Reports. 2017;22:100-104. https://doi.org/10.1016/j.gore.2017.11.006
29. Liu PH, Singal AG, Murphy CC. Stool-based tests mitigate 

impacts of COVID-19 on colorectal cancer screening. Clin 

Gastroenterol Hepatol. 2023;21:1667-1669.e2. https://doi.org/10. 

1016/j.cgh.2022.12.014
30. Belon AP, McKenzie E, Teare G, et al. Effective strategies for 

Fecal Immunochemical Tests (FIT) programs to improve color-

ectal cancer screening uptake among populations with limited 

access to the healthcare system: a rapid review. BMC Health Serv 

Res. 2024;24:128. https://doi.org/10.1186/s12913-024-10573-4
31. Cronin KA, Miglioretti DL, Krapcho M, et al. Bias associated with 

self-report of prior screening mammography. Cancer Epidemiol 

Biomarkers Prev. 2009;18:1699-1705. https://doi.org/10.1158/ 

1055-9965.EPI-09-0020
32. Hsia J, Zhao G, Town M, et al. Comparisons of estimates from 

the behavioral risk factor surveillance system and other 

national health surveys, 2011−2016. Am J Prev Med. 2020;58: 

e181-e190. https://doi.org/10.1016/j.amepre.2020.01.025
33. Pierannunzi C, Hu SS, Balluz L. A systematic review of publica-

tions assessing reliability and validity of the Behavioral Risk 

Factor Surveillance System (BRFSS), 2004-2011. BMC Med Res 

Methodol. 2013;13:49. https://doi.org/10.1186/1471-2288-13-49
34. Baines CJ. To comply or not to comply with the US Preventive 

Services Task Force—that is the question. JAMA Network Open. 

2022;5:e229709. https://doi.org/10.1001/jamanetworkopen. 

2022.9709

© The Author(s) 2024. Published by Oxford University Press.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/ 
), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.
JNCI Cancer Spectrum, 2024, 8, 1–8
https://doi.org/10.1093/jncics/pkae113
Article

8 | JNCI Cancer Spectrum, 2024, Vol. 8, No. 6  

https://doi.org/10.1200/OP.2023.19.11_suppl.181
https://doi.org/10.1200/OP.2023.19.11_suppl.181
https://doi.org/10.1093/jnci/djac030
https://health.gov/healthypeople
https://health.gov/healthypeople
https://www.cdc.gov/brfss/annual_data/annual_data.htm
https://www.cdc.gov/brfss/annual_data/annual_data.htm
https://www.cdc.gov/brfss/about/index.htm
https://www.cdc.gov/brfss/about/index.htm
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation-topics/uspstf-and-b-recommendations
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation-topics/uspstf-and-b-recommendations
https://documentation.sas.com/doc/en/statug/15.2/statug_surveyfreq_overview.htm
https://documentation.sas.com/doc/en/statug/15.2/statug_surveyfreq_overview.htm
https://documentation.sas.com/doc/en/statug/15.2/statug_surveyfreq_overview.htm
https://documentation.sas.com/doc/en/statug/15.2/statug_surveylogistic_overview.htm
https://documentation.sas.com/doc/en/statug/15.2/statug_surveylogistic_overview.htm
https://doi.org/10.1001/jamanetworkopen.2020.34882
https://doi.org/10.1200/JCO.22.02170
https://doi.org/10.1177/00031348221091948
https://doi.org/10.1001/jamanetworkopen.2021.43582
https://doi.org/10.1001/jamanetworkopen.2023.41191
https://doi.org/10.1001/jamanetworkopen.2023.41191
https://doi.org/10.3390/ijerph18126343
https://doi.org/10.3390/ijerph18126343
https://doi.org/10.1136/bmj-2022-072561
https://doi.org/10.1136/bmj-2022-072561
https://doi.org/10.1111/1475-6773.12654
https://doi.org/10.1377/forefront.20230322.673642
https://doi.org/10.1377/forefront.20230322.673642
https://doi.org/10.1007/s10552-023-01725-8
https://doi.org/10.1016/j.gore.2017.11.006
https://doi.org/10.1016/j.cgh.2022.12.014
https://doi.org/10.1016/j.cgh.2022.12.014
https://doi.org/10.1186/s12913-024-10573-4
https://doi.org/10.1158/1055-9965.EPI-09-0020
https://doi.org/10.1158/1055-9965.EPI-09-0020
https://doi.org/10.1016/j.amepre.2020.01.025
https://doi.org/10.1186/1471-2288-13-49
https://doi.org/10.1001/jamanetworkopen.2022.9709
https://doi.org/10.1001/jamanetworkopen.2022.9709

	Active Content List
	Introduction
	Methods
	Results
	Discussion
	Author contributions
	Supplementary material
	Funding
	Conflicts of interest
	Data availability
	References


