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Socioeconomic status and colorectal cancer screening 
behaviors in a vulnerable multiethnic population

Eduardo J. Santiago-Rodrígueza, Natalie A. Rivadeneirab, Jacqueline M. Torresa, Urmimala 
Sarkarb, Robert A. Hiatta,c

aDepartment of Epidemiology and Biostatistics, University of California, San Francisco;

bCenter for Vulnerable Populations, Division of General Internal Medicine, Department of 
Medicine, University of California, San Francisco;

cUCSF Helen Diller Family Comprehensive Cancer Center

Abstract

Objective: Despite some progress in recent years, colorectal cancer (CRC) screening adherence 

in the United States is still suboptimal, particularly among disadvantaged groups. In this study, 

we assessed the association between socioeconomic status (SES) and self-reported screening 

non-adherence (SNA) in a sample of racial/ethnic minorities living in San Francisco, California.

Design/Methods: A total of 376 participants of the San Francisco version of the Health 

Information National Trends Survey (SF-HINTS) with ages 50–75 years were included in this 

cross-sectional study. SNA was defined as not reporting blood stool test within the past year and 

not reporting sigmoidoscopy/colonoscopy within the past 10 years. Poisson regression models 

with robust variance estimators were used to evaluate the relation of SES with SNA, adjusting 

for measured confounders. Results are reported as prevalence ratios (PR) and 95% confidence 

intervals (95% CI).

Results: Overall SNA was 40%. In multivariable models including all respondents, retired 

participants had significantly lower SNA prevalence than employed participants (PR=0.46, 95% 

CI=0.26 0.83). In stratified analyses by race/ethnicity, Black respondents with less than high 

school (PR=1.93, 95% CI=1.09, 3.43) and those with high school or equivalent (PR=1.88, 95% 

CI=1.16, 3.04) had significantly higher SNA prevalence than those with at least some college. 

Among non-Hispanic Asian/Pacific Islanders, those disabled had significantly higher prevalence 

of SNA as compared to employed people (PR=4.26, 95% CI=2.11, 8.60). None of the SES 

indicators were significantly associated to SNA among Hispanics.

Conclusions: Participants with lower SES characteristics were less likely to adhere to CRC 

screening guidelines and being retired was a predictor of compliance. There was evidence 

of heterogeneity in associations between SES and CRC screening by race/ethnicity. Life 

circumstances of retired people could provide insights for designing interventions aimed 
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to improve CRC screening uptake in these priority groups. Future efforts should consider 

mechanisms underlying differences by race/ethnicity.

Keywords

socioeconomic status; colorectal cancer; screening; non-adherence; racial/ethnic minorities; San 
Francisco

Introduction

In the United States, cancer is the second most common cause of death after cardiovascular 

diseases, with more than 600,000 cancer-related deaths estimated to occur this year 

(American Cancer Society 2020). In San Francisco, an urban setting with higher than 

average levels of access to care as well as high income inequality (San Francisco 

Department of Public Health 2019), cancer is the leading cause of death with an age-

adjusted mortality rate of 129 deaths per 100,000 individuals (California Department of 

Public Health 2018). Among all cancer types, colorectal cancer (CRC) is the third most 

common type diagnosed in both women and men (California Cancer Registry 2018a), and it 

is the second leading cause of cancer death in the city (California Cancer Registry 2018b).

As with the rest of the United States, CRC disparities by race/ethnicity have historically 

been reported in San Francisco, with poorer outcomes observed in minority groups 

(non-Hispanic Black (Black), Hispanic and non-Hispanic Asian/Pacific Islander (API)) 

individuals compared to non-Hispanic White individuals (California Cancer Registry 

2018c,d; Singh and Jemal 2017). Considering the great potential for early detection and 

more successful treatment that can result from CRC screening, screening behaviors in these 

groups could explain some of the differences reported in incidence and mortality (Green 

and Coronado 2014; Martinsen et al. 2016). Screening tests reduce the burden of CRC 

preventing the development of tumors, and when developed, detecting them at early stages 

(Meester et al. 2015). Despite some improvements during the last years, adherence to 

screening guidelines in the United States remains suboptimal (Hall et al. 2018; Siegel et 

al. 2017), especially among racial/ethnic minorities (Gray et al. 2017). Recent estimates 

of CRC screening non-adherence (SNA) range from 33% to 37% in the United States 

(American Cancer Society 2017; Centers for Disease Control and Prevention 2016) and 

from 30% to 32% in California (Berkowitz et al. 2018). These estimates are higher than 

the targets proposed by panels of experts endorsed by medical and public health agencies, 

such as Healthy People 2020 (29.5%) (U.S. Department of Health and Human Services 

and Office of Disease Prevention and Health Promotion 2012) and the National Colorectal 

Cancer Roundtable (20%) (American Cancer Society 2018).

Previous studies have shown that younger age, male sex, lower educational attainment, 

lower income, unemployment, not having a partner, not having access to care and being 

racial/ethnic minority are all associated with CRC SNA (Fedewa et al. 2017; Ilunga 

Tshiswaka et al. 2017; Shapiro et al. 2012; Shariff-Marco et al. 2013; Shih, Elting, and 

Levin 2008). However, information is lacking on the interplay between race/ethnicity, 

socioeconomic status (SES) and CRC screening behaviors in contexts in which access 
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to care is mostly available. In 2007, the San Francisco Department of Public Health 

implemented Healthy San Francisco, a program designed to serve as a health care alternative 

for residents without health insurance but who do not qualify for Medicaid or Medicare 

(San Francisco Department of Public Health 2017). Also in 2011, under the program titled 

Low Income Health Plan, the state of California extended Medicaid eligibility to people 

with incomes up to 200% of the poverty line, reducing the number of uninsured individuals 

by 48% between 2012 and 2016 (Charles et al. 2019; Golberstein, Gonzales, and Sommers 

2015). Thus, San Francisco’s diverse population and expansion of health care options for 

individuals of low income and the uninsured, offer a unique opportunity for evaluating CRC 

screening behaviors at the intersection of SES and race/ethnicity, and to understand what 

additional barriers for screening might exist among vulnerable groups in the presence of 

access to care.

In this study, we determined the prevalence of CRC SNA and assessed whether SES 

indicators (i.e., education, employment status and household income) were predictors of 

SNA in a sample of predominantly insured racial/ethnic minorities living in San Francisco. 

Although not all of these components of SES indicators may be modifiable by the age at 

which CRC screening is recommended (i.e. 50–75 years), this information could be useful 

for designing and targeting interventions that support the needs of these groups and aim to 

increase CRC screening and improve related outcomes.

Materials and Methods

Study design, study population and data collection

Data for this cross-sectional study was obtained from the San Francisco version of the 

Health Information National Trends Survey (HINTS) (Khoong et al. 2019). This survey 

was conducted as part of the research activities of the San Francisco Cancer Initiative (SF 

CAN), a collaborative effort between academic centers, health care providers, government, 

community groups, and residents to reduce the impact of cancer in the city (Hiatt et al. 

2018). HINTS has been conducted all over the United States since 2003, as a National 

Cancer Institute initiative to understand how people are getting and using health related 

information as well as their risk behaviors and perceptions related to cancer. SF-HINTS 

builds upon this, and included additional measures intended to better characterize a diverse 

population often excluded from research: non-speaking English individuals, and racial and 

ethnic minorities.

In order to reach the target population, community-based snowball sampling was used 

with predefined proportions of the total sample corresponding to specific characteristics, 

specifically language and race/ethnicity. Half of all interviews were conducted in English 

(of those, 50% were with African American respondents) and the other half were conducted 

in Spanish (25%) and Cantonese or Mandarin (25%). Recruitment took place from May to 

September of 2017 at popular community locations in San Francisco where the population 

of interest was accessible (e.g., street markets, parks, community events). Surveys were 

administered face-to-face by the research team using iPads. If participants were comfortable, 

they were able to take the survey on their own. Data were captured using the Research 

Electronic Data Capture (REDCap) web-based application hosted at the University of 
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California, San Francisco (Harris et al. 2009, 2019). This study was approved by the 

University of California, San Francisco Institutional Review Board.

Variables

The outcome variable in this study was CRC SNA, defined as not reporting a blood stool 

test (either fecal occult blood test (FOBT) or fecal immunochemical test (FIT)) within past 

year and not reporting a sigmoidoscopy or colonoscopy within past 10 years, according 

to the United States Preventive Services Task Force screening guidelines for CRC (U. S. 

Preventive Services Task Force et al. 2016).

The predictor variables consisted of indicators of SES: education, employment status and 

household income. Education was measured as the highest level of education completed and 

it included: less than 8 years, 8 through 11 years, 12 years completed or high school, post 

high school other than college, some college, college graduate and postgraduate. Based 

on the distribution in the sample this variable was recoded to indicate less than high 

school, high school and post high school. Participants were also asked about their current 

employment status and it was categorized as: employed, unemployed, retired, or disabled 

(i.e., people not working due to a disability). For household income, participants reported 

their past year combined annual income for all members of the family or persons living in 

the household. Options were predetermined and reclassified for analysis into the following 

categories: <$10000, $10000 to <$20000 and ≥$20000.

Additional variables were considered in the analysis to evaluate the prevalence of SNA 

by these characteristics or treated them as potential confounders. These included: age 

(continuous and 50–60, 61–75), sex at birth (male or female), marital status (single/divorced/

separated/widowed or married/domestic partnership/living as married), and race/ethnicity 

(Black, Hispanic, or API). Health insurance coverage (Medicaid, Medicare, private, other, 

or none) and access to care, defined as times received care in last year (0, 1–2, 3–4 more 

than 4), were considered mediators and therefore, were not included in the statistical models. 

A depiction of the hypothesized relationship between variables considered in the study and 

motivation for the selection of control variables is presented in a directed acyclic graph 

(DAG) in Figure 1.

Statistical analysis

Descriptive analyses were conducted to summarize the characteristics of the population 

under study and to determine the prevalence of SNA. Differences in the prevalence of 

SNA by participant characteristics were evaluated using Chi-squared test or Fisher’s exact 

test. Poisson regression models with robust variance estimators were used to assess the 

association of SES indicators with SNA adjusting for possible confounders. The same 

models stratifying by race/ethnicity were also implemented to evaluate whether SES 

indicators were differentially associated to SNA within subgroups. Results are reported as 

prevalence ratios (PR) with corresponding 95% confidence intervals (Barros and Hirakata 

2003). Covariates included in the multivariable models differed for each SES indicator based 

on the DAG, but age and sex at birth were added to all models. Goodness-of-fit tests were 

conducted after running each model and fit was ascertained in all of them.
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As described previously, the outcome variable was defined according to non-adherence 

to two different screening modalities, annual FOBT/FIT or colonoscopy/sigmoidoscopy in 

the last 10 years. Previous studies have reported different predictors for different CRC 

screening tests (de Moor et al. 2018; Shapiro et al. 2012). Therefore, additional analyses 

were conducted separating each type of test to evaluate the relationship between SNA and 

SES indicators for both modalities.

In the descriptive analyses we identified missing information on the three exposure 

variables (i.e., missing data for: income 11%, employment status 3%, educational level 

1%). Sensitivity analyses were carried out to evaluate whether different results would have 

been observed with all cases having complete information. Multiple imputation techniques 

using chained equations were implemented (White, Royston, and Wood 2011). A total of 

ten multiply imputed datasets were created and estimates were combined following Rubin’s 

rules (Rubin 1987).

Finally, to evaluate the potential role of Medicare on SNA among older individuals, we 

repeated the main analysis and restricted it to participants who reported having this type of 

coverage (n=135). All analyses were conducted in Stata (Version 15.1, College Station, TX, 

USA).

Results

From the 1,027 participants enrolled in the study, 651 were excluded because: their age 

was out of the range in which screening guidelines are applicable (50–75 years, n=566), 

had prior history of cancer (n=57) and reported being white or other race (n=28); for a 

total of 376 individuals included in the analysis. The sample was comprised of 37% API, 

32% Hispanic, and 31% Black respondents. Median (IQR) age was 60 (55–66) and 60% 

were female. One third of participants had an education of less than high school, 26% 

were unemployed, 29% reported an annual household income of less than $10,000 and 89% 

indicated having some type of health insurance coverage. Overall SNA was 40%. Prevalence 

of SNA was higher in younger people, males, those without a partner, Black respondents, 

and those who were less educated, disabled, unemployed, and who reported the lowest 

annual income category. A detailed description of participant characteristics and prevalence 

of SNA by these variables can be found in Table 1.

Results of the multivariable models for CRC SNA are shown in Table 2. Participants 

with lower educational attainment had higher prevalence of SNA, but results did not reach 

statistical significance (less than high school: PR= 1.33, 95% CI=0.95, 1.86; high school: 

PR= 1.30, 95% CI=0.95, 1.77; compared to post high school). Compared to employed 

participants, those unemployed (PR=1.24, 95% CI=0.90, 1.69) and disabled (PR=1.31, 95% 

CI=0.95, 1.81) had higher but not statistically significant SNA prevalence, and retired 

people had significantly lower SNA prevalence (PR=0.46, 95% CI=0.26, 0.83). We found 

no differences in SNA by household income levels. After conducting multiple imputation 

and repeating all analyses, similar results were obtained (Table 2). Effect estimates for all 

covariates are available in the Supplemental Table.
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In stratified analyses, educational attainment was a predictor of SNA among Black 

respondents, and employment status was a predictor of SNA among API respondents (Table 

3). Compared to having at least some college, Black respondents with less than high school 

(PR=1.93, 95% CI=1.09, 3.43) and high school or equivalent (PR=1.88, 95% CI=1.16, 3.04) 

had a significantly higher SNA prevalence. Among API respondents, those disabled had 

significantly higher prevalence of SNA as compared to employed people (PR=4.26, 95% 

CI=2.11, 8.60). Among Hispanic respondents, those reporting lower income had higher 

prevalence of SNA, but results were not statistically significant (<$10,000: PR= 1.67, 95% 

CI=0.76, 3.66; $10,000 to <$20,000: PR= 2.12, 95% CI=1.00, 4.54; both compared to 

≥$20,000).

When evaluating the relationship between SES and SNA to the annual FOBT/FIT, we 

found similar results for all categories of educational attainment and household income. 

However, compared to employed participants, those disabled (PR=1.28, 95% CI=1.04, 1.58) 

had significantly higher SNA prevalence. Unemployed people had higher SNA prevalence 

(PR=1.18, 95% CI=0.96, 1.44) and retired people had lower (PR=0.81, 95% CI=0.59, 1.11), 

but these results were not statistically significant (Table 4).

For sigmoidoscopy/colonoscopy, we observed a trend of higher SNA prevalence in people 

with lower educational levels (less than high school: PR=1.22, 95% CI=1.01, 1.48; high 

school: PR= 1.12, 95% CI=0.93, 1.36; all compared to post high school). Those unemployed 

(PR=1.10, 95% CI=0.91, 1.31) and disabled (PR=1.02, 95% CI=0.83, 1.26) had similar SNA 

prevalence as compared to employed participants. A lower SNA prevalence was observed 

for retired people (PR=0.77, 95% CI=0.57, 1.05) but results were not statistically significant. 

Higher prevalence of SNA occurred in participants reporting lower earnings (<$10,000: PR= 

1.19, 95% CI=0.94, 1.51; $10,000 to <$20,000: PR= 1.13, 95% CI=0.90, 1.42; all compared 

to ≥$20,000) but results did not achieve statistical significance (Table 4).

In the sensitivity analysis among people reporting having Medicare, we found that compared 

to employed participants those retired had significantly lower SNA prevalence (PR=0.32, 

95% CI=0.14, 0.74), and no differences were observed for unemployed (PR=0.84, 95% 

CI=0.43, 1.67) and disabled people (PR=1.17, 95% CI=0.68, 2.02). For education and 

household income, we found no differences in SNA.

Discussion

In this study, we analyzed data from a multiethnic and socioeconomically disadvantaged 

population in San Francisco, an urban city that has made substantial efforts to ensure access 

to care for all of its residents. We found a high overall prevalence of reported CRC SNA, 

and that employment status was a predictor of SNA in the whole study population; in 

particular, retirement predicted a substantially lower prevalence of SNA. We also evaluated 

the association of SNA with education and household income, and in adjusted analyses 

found no differences in SNA prevalence by levels of these two factors. In stratified analyses 

by race/ethnicity, lower educational attainment and being disabled, were factors associated 

to SNA in Black and API participants, respectively.
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The prevalence of CRC SNA in this study was similar to other studies evaluating racial/

ethnic groups in urban settings. For example, a study assessing screening behaviors in a 

racial/ethnically diverse population residing in Houston, Texas, reported CRC SNA among 

minorities was 44% (Calo et al. 2015). Another study conducted in East Harlem, New York 

found the prevalence of CRC SNA among Hispanics was 42% (Ellison et al. 2011). Also, 

for Chinese Americans residing in California the prevalence of CRC SNA was 49% (Sentell 

et al. 2015). Interestingly, when compared to national estimates based on the results of the 

National Health Interview Survey (NHIS) for 2015 (Sauer et al. 2019), SNA in our study 

was lower for Hispanic (38% vs 50%) and API (35% vs 51%) respondents, but higher 

for Black respondents (48% vs 38%). A possible explanation for the lower CRC SNA in 

some groups of our study is that despite their low SES characteristics, a high proportion 

of participants reported having health insurance coverage and access to care during the last 

year, factors linked to being up to date with CRC screening (de Moor et al. 2018).

The higher than average access to care in San Francisco allowed us to evaluate the role 

of SES indicators on screening behaviors when healthcare opportunities are available for 

under-represented groups. The finding that retired people were more likely to adhere to CRC 

screening in the whole study group (and although not statistically significant, with similar 

effect estimates within racial/ethnic groups), aligns with results from previous studies. Using 

data from the 2014 Health Center Patient Survey, Lin et al. (2017) reported participants not 

in the labor force (retired) were twice as likely to be compliant with CRC screening than 

those employed. Similarly, analyzing data from NHIS for the years 2010, 2013 and 2015, 

Fedewa et al. (2017) evaluated cancer screening behaviors by occupational characteristics 

and found that compared to employed people, prevalence of CRC screening was higher in 

retired participants and lower in those unemployed. Also, Rastogi et al. (2019) evaluated 

disparities in CRC screening in the New York City Community Health Survey and reported 

that those not in labor force were more likely to be up to date with CRC screening 

recommendations than unemployed participants.

Several explanations have been proposed to understand the finding of lower CRC SNA 

in retired people, including: having more time available to attend medical appointments, 

being financially stable, having access to healthcare through Medicare, and an increased 

motivation to preserve health at later stages of life through health care seeking activities such 

as cancer screening (Rastogi et al. 2019). In this study, however, we do not believe Medicare 

coverage is the explanation for retired people reporting lower CRC SNA. In multivariable 

models, insurance status and access to care were not included as covariates because we 

consider they were not confounders of the relationship of interest but mediators (Figure 

1). In an assessment of Medicare as the potential driver of the observed findings, retired 

participants still had lower SNA prevalence than those employed, and no differences were 

observed for unemployed and disabled people. This suggests that Medicare might not be 

the only mechanism for retired participants’ adherence to CRC screening guidelines in this 

sample.

Being employed could have benefits that promote health seeking behaviors (i.e., following 

CRC screening recommendations), such as health insurance coverage and paid sick leave, 

but these benefits are not inherent to all jobs. In this study we did not collect information 
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about jobs (e.g., part-time vs. full-time, number of jobs, employer, number of employees 

in the company or organization, occupation). However, we looked at the distribution of 

total annual household income in those who reported being employed. We found that 39% 

reported having a household income of less than $20,000 and 72% reported a household 

income of less than $50,000. Even assuming an unlikely scenario in which the household 

income reflected the full salary of employed participants, this suggests that a high proportion 

of employed respondents were earning low levels of income, with potentially limited or 

no health benefits. As this study took place in California, where Medicaid was expanded 

to cover low-income individuals (Golberstein, Gonzales, and Sommers 2015), lacking this 

job-related benefit is not an issue. However, other factors such as not having paid sick 

leave or compensatory time to attend medical appointments, along with the possibility of 

job insecurity in a city with high cost of living could have been present in this population, 

accounting for the higher CRC SNA prevalence in the employed group (Lin et al. 2017; 

Peipins et al. 2012).

Increasing CRC screening in minority groups has been proposed as a strategy to reduce 

health disparities, but to accomplish this, it is important to consider features of available 

tests, and characteristics and preferences of individuals (Gray et al. 2017; Green and 

Coronado 2014; Martinsen et al. 2016; Wilcox et al. 2015). Our findings in the stratified 

analyses, despite sample size limitations, support the importance of contemplating groups’ 

characteristics and suggest that SES indicators might contribute differently to screening 

behaviors by race and ethnicity. In this study, we also examined the association between 

SES and the different screening modalities, and predictors for individuals not following 

recommendations for each test were identified. For FOBT/FIT, we found disabled 

participants were less likely to complete the annual test than employed participants. This 

result is consistent with studies that suggest that stool-based screening requires efforts to 

collect and handle the samples which might be difficult for people with disabilities (Gray 

et al. 2017; Sentell et al. 2015). For sigmoidoscopy/colonoscopy, participants with lower 

educational level were more likely to not follow screening recommendations. Completion 

of these tests involve understanding them (i.e., benefits and potential risks) and following 

instructions and procedures. Therefore, the level of education attained and literacy skills 

could influence whether people are capable or not of preparing for the tests and receiving 

them (Gray et al. 2017; Sentell et al. 2015; Shneyderman et al. 2016).

In order to increase CRC screening in this diverse and disadvantaged population but with 

high levels of insurance coverage, health systems-level interventions that have shown to 

be successful in similar settings should be evaluated and implemented. Patient navigation, 

defined as “services that improve engagement in healthcare by providing personal guidance 

through the healthcare system” (Nelson et al., “Patient Navigation and Cancer Screening”, 

2020), is one of such strategies with extensive evidence of favorable results. For example, in 

a randomized controlled trial (RCT) conducted among ethnically diverse and low-income 

communities in Massachusetts, Lasser et al. (2011) reported that compared to usual 

care, patient navigation increased the rates of CRC screening. They also found that the 

intervention was especially beneficial for Black individuals and non-English speakers, 

groups in which screening rates doubled as compared to usual care (Lasser et al. 2011). 

Also, in a recent meta-analysis evaluating the effectiveness of patient navigation for cancer 
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screening in populations adversely affected by health disparities, researchers found that 

in 23 out of 28 studies targeting CRC screening, groups assisted by patient navigators 

had higher screening rates (Nelson et al., “Patient Navigation and Cancer Screening”, 

2020). When combining results of these studies, patient navigation was associated with 

higher CRC screening rates overall, and across different study characteristics: study 

design (i.e., RCTs and observational studies), screening modalities (i.e., FOBT/FIT and 

colonoscopy), screening behaviors (i.e., individuals adherent and non-adherent to screening 

recommendations), and follow-up time (i.e., 6 months, 1 year, 18 months and 5 years) 

(Nelson et al., “Patient Navigation and Cancer Screening”, 2020). Although patient 

navigation would help to address personal, logistical and system barriers for CRC screening 

(Krok-Schoen, Oliveri and Paskett 2016), the implementation of other strategies, including 

telephone calls and prompts should be explored in this population, as they have also shown 

to increase cancer screening rates in similar settings (Nelson et al., “Achieving Health 

Equity in Preventive Services”, 2020).

This study has several limitations. First, although the snowball sampling methodology 

was effective at enrolling a multi-ethnic cohort of low-income respondents, this approach 

resulted in a non-probability sample. Results may therefore not generalize to San Francisco 

in particular or United States urban settings in general because the study sample has 

a different distribution of important characteristics (e.g., SES), and is not representative 

of these other populations. In addition, there may be sample selection bias present if 

respondents who participated in the study differed substantially from the target population 

of multi-ethnic, low-income residents of San Francisco by SES and/or health-seeking 

behaviors, including screening. Second, all variables evaluated in the study were collected 

using a questionnaire and self-report. Hence, there is potential for misclassification of the 

outcome as people could tend to report higher adherence to screening than reality (i.e. 

social desirability bias); this could result in underestimation of SNA and biased estimates 

if social desirability bias varied by respondents’ SES (Rauscher et al. 2008). There is also 

potential for exposure misclassification, especially for variables that change over time (i.e., 

employment status and income) and the information collected during the interview will 

not necessarily correspond to the actual values when the reported outcome occurred. For 

example, a person may have been employed at the time of their colonoscopy five years prior 

but retired at the time of the interview. Based on this issue of misclassification of exposure 

for employment status, there is also potential for residual confounding, as employment status 

is a confounder of the relationship between income and SNA. Fourth, the small sample size 

that resulted from necessarily restricting the analysis to age eligible participants reduced 

our statistical power, especially in the stratified analyses. Fifth, some variables had data 

missing, among them the exposures of interest. Other variables with missing information 

were marital status (2%) and health insurance coverage (4%). This potential problem was 

addressed using multiple imputation and the results obtained after running the analysis again 

were similar to the complete case scenario.

In summary, in a multi-ethnic community-based sample in an urban setting in the United 

States with unique health access programs that would theoretically improve CRC screening 

outcomes, we found that participants with lower SES indicators had higher SNA prevalence. 

We observed this association even in a sample with low average SES and in a setting with 
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higher than average access to care, given both state and local-level programs to increase 

access for low-income individuals. We additionally found that being retired was significantly 

associated with lower SNA prevalence, which coincided with findings from prior research.

Life circumstances of retired people, not only health insurance coverage nor access 

to care, but having time available to attend medical appointments and absence of job 

insecurity might be facilitators of screening adherence in this population. Also, although 

characteristics of individuals and features of screening tests require further definition, our 

findings could suggest approaches for developing interventions aimed to improve CRC 

screening uptake in this priority group. For example, irrespective of having health insurance, 

disabled people might require assistance for collecting stool samples and completing 

the FIT. Similarly, people with low educational attainment and access to care, might 

need detailed and accessible explanations to prepare for the sigmoidoscopy/colonoscopy. 

Lastly, the feasibility of incorporating health systems interventions that have successfully 

increased CRC screening rates among disadvantaged groups in other settings, such as 

patient navigation, telephone calls and prompts (Nelson et al., “Achieving Health Equity 

in Preventive Services”, 2020), should be evaluated as strategies to be implemented in this 

vulnerable population.
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Figure 1. 
Directed acyclic graph associating SES indicators and CRC screening non-adherence.
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Table 1.

Characteristics of study population and CRC screening non-adherence (N=376)

n (%) % CRC SNA p-value

Age, median (IQR) 60 (55–66) --- ---

Age

 50–60 194 (51.6) 49.0 <0.001

 61–75 182 (48.4) 30.8

Sex at birth

 Female 224 (59.6) 39.3 0.68

 Male 152 (40.4) 41.5

Marital status

 Single/divorced/separated/widowed 231 (61.4) 42.0 0.38

 Married/domestic partnership/living as married 139 (37.0) 37.4

Race/ethnicity

 Non-Hispanic Black 117 (31.1) 47.9 0.11

 Hispanic 120 (31.9) 38.3

 Non-Hispanic Asian/Pacific-Islander 139 (37.0) 35.3

Education

 Less than high school 122 (32.4) 38.5 0.36

 High school 134 (35.6) 44.0

 Post high school 116 (30.9) 35.3

Employment status

 Unemployed 98 (26.1) 52.0 <0.001

 Disabled 71 (18.9) 52.1

 Retired 85 (22.6) 16.5

 Employed 111 (29.5) 39.6

Household income

 <$10,000 107 (28.5) 43.9 0.46

 $10,000 to <$20,000 131 (34.8) 36.6

 ≥$20,000 97 (25.8) 37.1

Health insurance coverage

 None 42 (11.2) 59.5 0.02

 Medicaid 72 (19.2) 27.8

 Medicare 138 (36.7) 39.1

 Private 66 (17.6) 36.4

 Other 42 (11.2) 35.7

Times received care in last 12 months (no ER)

 0 57 (15.2) 64.9 <0.001

 1–2 115 (30.6) 40.9

 3–4 106 (28.2) 32.1
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n (%) % CRC SNA p-value

 ≥ 5 98 (26.1) 33.7

SNA (no FOBT/FIT within past year and no sigmoidoscopy/colonoscopy within past 10 years) 151 (40.2) --- ---

Ethn Health. Author manuscript; available in PMC 2023 May 01.
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