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Introduction: Colorectal cancer (CRC) is the second leading cause of cancer death in the United States.
While patient-reported barriers have been previously described, few studies have analyzed how
patients’ social needs affect screening rates.

Methods: This cross-sectional study includes 3,443 Kaiser Permanente (KP) patients ages 50 to 75 years
who completed the 2020 KP National Social Needs Survey. Five social needs categories were assessed:
“Financial Strain,” “Housing Instability,” “Transportation Issues,” “Social Isolation,” and “Food Insecurity.”
Being up to date on CRC screening was determined from patients’ electronic health records, defined as
meeting Health care Effectiveness Data and Information (HEDIS) criteria for screening. We used multivari-
able analyses to explore associations between social needs and completion of colorectal cancer screening
in 2020, adjusting for demographic factors.

Results: Among the survey respondents, 2,805 (81.5%) were up to date on their colorectal cancer
screening. Patients were less likely to be screened if they had severe financial strain (OR 2.1, 95% CI 1.3–
3.4), severe social isolation (OR 1.9, 95% CI 1.2 to 3.2), and severe food insecurity (OR 2.5, 95% CI 1.2–
5.3). There was a nonsignificant increase in odds of not being up to date with screening for severe trans-
portation issues (OR 3, 95% CI 0.93–10) and severe housing instability (OR 1.7, 95% CI 0.93–3).

Conclusion: Even within a fully insured population with high screening rates, respondents with fi-
nancial strain, social isolation, and food insecurity had lower odds of being up to date with CRC
screening. Future efforts should assess how addressing patients’ social needs could lead to increased
CRC screening rates. ( J Am Board Fam Med 2024;00:000–000.)
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Introduction
Colorectal Cancer (CRC) is the second leading
cause of cancer death for both men and women in

the United States, and incidence of cancer in indi-
viduals ages 40 to 49 has been increasing.1 Despite
recent COVID-19 related declines in cancer
screening, CRC screening rates have been steadily
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increasing in the United States.2 In 2020, 70% of
adults aged 50 to 75 were reported to be up to date
for CRC screening.3 However, screening rates
were noticeably lower among uninsured (37%),
low-income (63%), and Hispanic (60%) popula-
tions. These rates fall short of targets in the “80%
in Every Community” initiative from the National
CRC Round Table.4

Because of these gaps in screening, numerous
studies have been conducted to identify the factors
that could be driving low screening rates.5–7

Systematic reviews of patient-reported barriers to
CRC screening cite obstacles to screening such as
insurance challenges, concern over the costs of
screening, transportation barriers, and lack of social
support. Similar social factors have previously been
cited as having negative associations with comple-
tion of other preventative interventions, such as
screening mammography and annual flu immuniza-
tions.8,9 As Social Determinants of Health have
emerged as some of the principal driving factors to
health outcomes, they have become a target for
research because of their modifiable nature.10,11 The
social needs of transportation, social isolation, finan-
cial strain, housing instability, and food insecurity
have been repeatedly cited as potential barriers.
However, their quantitative effect on screening rates
has been under studied. Additional research is needed
to determine the association between these social
needs and CRC screening uptake and disparities.

As gatekeepers to our health care system with
strong understandings of their patient’s circumstan-
ces, Primary Care physicians stand at the intersec-
tion of social needs and preventative screening, and
thus have the ability to play a large role in promot-
ing increased CRC screening. Understanding
which social and demographic factors impact com-
pletion of CRC screening is necessary for designing
population-level interventions to improve screen-
ing rates. This study combines data from a patient-
reported survey on social needs with respondent’s
EHR data. Our aim was to identify the characteris-
tics that most strongly correlate with low screening
to inform future efforts within Primary Care to
increase CRC screening uptake and decrease
screening disparities.

Materials and Methods
This is a cross-sectional study that merged data
from the Kaiser Permanente (KP) 2020 Social
Needs Network for Evaluation and Translation
(SONNET) National Social Needs Survey with
Electronic Health Record (EHR), and administra-
tive CRC claims data (collectively referred to as
EHR data).12 The primary outcome for this analy-
sis was being up to date with CRC screening in
2020; patients’ self-reported social needs were com-
bined with their demographic factors and CRC
screening status to identify predictors of low screen-
ing rates. This study was reviewed and approved by
the Kaiser Foundation Research Institute as Not
Human Subjects Research.

Study Sample

The SONNET Survey was sent out to 43,936 KP
members across all 8 KP regions (Colorado,
Georgia, Hawaii, Mid-Atlantic, Northern California,
Southern California, Northwest, and Washington
state). Data were collected between January 2020 and
September 2020 with 10,226 members responding
(23% response rate). Survey sampling has been
described in a previously published study.13

This study used data from 7 of the 8 KP
Regions. The Mid-Atlantic region elected to not
release their data. Of the 10,226 respondents to the
survey, 9,025 were from these regions. The study
cohort included survey respondents eligible for
CRC screening, ages 50 to 75 years, who met the
HEDIS inclusion criteria for continuous enroll-
ment and excluding patients with frailty or
advanced illness, resulting in a sample size of 3443
(Figure 1).2 Frailty and advanced illness were
defined by ICD-10 and CPT codes, as outlined by
the National Committee for Quality Assurance
(NCQA).14 Of note, the United States Preventive
Services Task Force (USPSTF) had not yet low-
ered the screening age range from 50 to 45 at the
time this survey was conducted. Participants’
characteristics are described in Tables 1 and 2.
Thirty-two respondents were excluded from the
multivariable model because of missing data.

Main Measures

The primary outcome was being up to date with
CRC screening in 2020. Screening requirements
could be filled via any HEDIS-approved screening
mechanism, including colonoscopy within the past
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10 years, fecal occult blood test within the past
year, flexible sigmoidoscopy in the past 5 years, CT
colonography in the past 5 years, or stool DNA in
the past 3 years.

Self-reported social needs of Food Insecurity,
Social Isolation, Transportation, Housing Instability,
and Financial Strain were examined using the
SONNET Social Needs Survey (Appendix A). The
survey was available in both English and Spanish and
conducted either online, via telephone, or on article.
Respondents answered each of the 31 questions
with either “yes” or “no,” or on a Likert scale of
1 to 5 or 1 to 3, depending on the question.
Responses to each question were then catego-
rized as “No Need,” “Severe Need,” or “Any
Need” (Appendix B).

In addition, demographic information was ana-
lyzed in comparison to screening completion,
including age, sex, race/ethnicity, insurance type,
language, neighborhood deprivation index (NDI),
and Diagnostic Cost Group (DxCG) risk score.
Age was analyzed in groups above and below 65
years. Primary language was dichotomized as
English versus Non-English as patient-reported
primary language. DxCG scores were used as a
proxy for disease burden. DxCG scores were
stratified into very low (<0.25), low (0.25–0.7),
moderate (0.7–1.3), high (1.3–3.0), and very high
(>3) subgroups. NDI is reported in the EHR on
a scale of 1 to 5, with 1 being the least deprived.

The insurance plans within the KP system vary
based on means through which that insurance
was obtained and include Commercial (obtained
through a patient or their domestic partner’s
employment), Individual (bought through the
health care exchange), Medicare, and Medicaid/
Dual. Being employed is highly correlated with
having commercial insurance within KP, and
thus employment status was omitted from our
models due to redundancy.

Statistical Analysis

Distribution of CRC screening completion was
compared across measures of social needs and de-
mographic characteristics via Chi-square and
Kruskal-Wallis tests, for categorical and continu-
ous variables respectively. Weighted logistic mod-
els were computed using the survey package in R
for screening rate, 1 corresponding to severe
social need in each of the 5 domains, adjusting for
age, sex, race/ethnicity, DxCG, and insurance
type. P-values from the Wald test are presented
along with odds ratios—and their 5% confidence
intervals—comparing the risk of screening for
each covariate relative to its reference. The survey
weights were chosen to make the sample repre-
sentative of the national KP population. All sur-
vey results presented have been statistically
weighted to account for oversampling and nonres-
ponse bias. Weights were winsorized to the 99th

Figure 1. Study sample.
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percentile to limit extreme values, and prevalence
rates account for stratification variables (ie, region,
gender, age, risk).15

Results
Among the 3,443 survey respondents, 2,098
(60.9%) were below age 65 and 1,973 (57.3%) were
female. Most were English-speaking (2,854, 82.9%)
and White (2,162, 62.8%). All participants were en-
rolled in the KP Foundation Health Plan; (1,873

(54.4%) commercial, 296 (8.6%) individual [pur-
chased via the exchange], 1,169 (34.0%) Medicare,
and 105 (3.0%) Medicaid or Medicare/Medicaid
combined (Table 1).

Among these 3,443 individuals, 2,805 (81.5%) were
up to date on their CRC screening. Demographic fac-
tors that were significantly correlated with CRC
screening included age, DxCG, and insurance status.
Individuals were less likely to be screened if they were
younger than 65years compared with those who were
older, and those with lower disease burden (DxCG)

Table 1. Patient Demographics by Cancer Screening

Characteristics n (%) Not Screened (n ¼ 638) Screened (n ¼ 2,805) Overall (n ¼ 3,443) P-valuea

Age
50 to 64 474 (74.3) 1,624 (57.9) 2,098 (60.9) <0.001
65 to 74 164 (25.7) 1,181 (42.1) 1,345 (39.1)

Gender
Woman 370 (58.0) 1,603 (57.1) 1,973 (57.3) 0.927
Man 268 (42.0) 1,202 (42.9) 1,470 (42.7)

Insurance type
Commercialb 395 (61.9) 1,478 (52.7) 1,873 (54.4) <0.001
Individual 80 (12.5) 2,16 (7.7) 296 (8.6)
Medicare 139 (21.8) 1,030 (36.7) 1,169 (34.0)
Medicaid/Dual 24 (3.8) 81 (2.9) 105 (3.0)

Primary spoken language
English 489 (76.6) 2,365 (84.3) 2,854 (82.9) <0.001
Non-English 30 (4.7) 142 (5.1) 172 (5.0)
Missing/Unknown 119 (18.7) 298 (10.6) 417 (12.1)

Race
White 424 (66.5) 1,738 (62) 2,162 (62.8) 0.366
Otherb 28 (4.4) 91 (3.2) 119 (3.5)
African American 65 (10.2) 332 (11.8) 397 (11.5)
Asian 59 (9.2) 326 (11.6) 385 (11.2)
Hispanic 62 (9.7) 318 (11.3) 380 (11.0)

Neighborhood deprivation index
1 (Least Deprivation) 85 (13.3) 418 (14.9) 503 (14.6) 0.853
2 126 (19.7) 612 (21.8) 738 (21.5)
3 164 (25.7) 647 (23.1) 811 (23.6)
4 152 (23.8) 679 (24.2) 831 (24.2)
5 (Most Deprivation) 110 (17.2) 447 (15.9) 557 (16.2)

Diagnostic cost groupc

Very Low <0.25 109 (17.1) 173 (6.2) 282 (8.2) <0.001
Low 0.25-0.7 136 (21.3) 434 (15.5) 570 (16.6)
Moderate 0.7-0.1.3 131 (20.5) 616 (22) 747 (21.7)
High 1.3-3 120 (18.8) 816 (29.1) 936 (27.2)
Very High >3 142 (22.3) 766 (27.3) 908 (26.4)

Missing: Insurance type n ¼ 62 (1.8%), Primary spoken language n ¼ 417 (12%), Race n ¼ 8 (0.2%), Neighborhood deprivation
index n ¼ 3 (0.09%).
aBoldface indicates statistical significance (P< .05) [x2 test comparing screened to not screened].
bInsurance Type Commercial and Race Other categories include missing values.
cDiagnostic Cost Group is a measure of how much a patient is expected to cost a healthcare system; it is used as a proxy for disease
burden, with lower levels indicating healthier individuals.
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compared with those with higher DxCG. Rates also
differed by insurance type, ranging from a low of 73%
(216/296) completion for those with private insurance
to a high of 88% (1,030/1,169) with Medicare. There
were no significant differences in screening rates by
sex, race/ethnicity, primary language, or NDI.

The prevalence of social needs within the study
sample is presented in Table 2. Within this group,
55% (1,889/3,443) of respondents indicated some
level of need, and 26% (8,87/3,443) reported a severe
need. The need that was most reported was financial
strain (37% [1,252/3,416] of respondents reporting
any need, 13% [439/3,413] reporting severe need).
Transportation issues were the lowest reported (4%
[136/3,423] with any need, 2% [63/3421] with severe
need).

Not being up to date on CRC screening was sig-
nificantly associated with having severe need in 3 of
the 5 social need domains when adjusted for sociode-
mographic and health status factors (Figure 1, Table
3); severe financial strain (OR 2.1, 95% CI 1.3–3.4),
severe social isolation (OR 1.9, 95% CI 1.2–3.2), and
severe food insecurity (OR 2.5, 95% CI 1.2–5.3).
There was a nonsignificant increase in odds for severe
transportation issues (OR 3, 95% CI 0.93–10) and
severe housing instability (OR 1.7, 95% CI 0.93–3).

Discussion
In this population there was significant association
between CRC screening rates with 3 of 5 social

need domains: Financial Strain, Food Insecurity,
and Social Isolation, after adjustment for demo-
graphic, health status, and neighborhood-level fac-
tors. There were nonsignificant but similar trends
for Transportation Needs and Housing Instability.

Our study is the first we know of linking EHR
CRC screening data to a variety of patient self-
reported social needs. A recent study that explored
the relationship between self-reported social deter-
minants and CRC screening used only claims data

Table 2. Association Between Social Needs and Colorectal Cancer Screening

Social Need (%) Not Screened (n ¼ 638) Screened (n ¼ 2,805) Overall (n ¼ 3,443) P-valuea

Any need 400 (62.7) 1,489 (53.1) 1,889 (54.9) <0.001
Any severe need 219 (34.3) 668 (23.8) 887 (25.8) <0.001
Any financial strain 285 (45.1) 967 (34.7) 1,252 (36.7) <0.001
Severe financial strain 114 (18.1) 325 (11.7) 439 (12.9) <0.001
Any social isolation 229 (36.1) 843 (30.1) 1,072 (31.2) 0.013
Severe social isolation 91 (14.4) 286 (10.2) 377 (11) 0.011
Any transportation issues 40 (6.3) 96 (3.4) 136 (4) 0.004
Severe transportation issues 611 (96.5) 2,747 (98.5) 3,358 (98.2) 0.003
Any food insecurity 180 (28.4) 578 (20.7) 758 (22.1) 0.001
Severe food insecurity 43 (6.8) 107 (3.8) 150 (4.4) 0.005
Any housing instability 98 (15.5) 294 (10.6) 392 (11.5) 0.002
Severe housing instability 79 (12.5) 233 (8.4) 312 (9.1) 0.005

Missing: Any financial strain n ¼ 27 (0.8%), Severe financial strain n ¼ 30 (0.9%), Any social isolation n ¼ 9 (0.3%), Severe social
isolation strain n ¼ 9 (0.3%), Any transportation issues n ¼ 20 (0.6%), Severe transportation issues n ¼ 22 (0.6%), Any food insecur-
ity n ¼ 19 (0.6%), Severe food insecurity n ¼ 24 (0.7%), Any housing instability n ¼ 30 (0.9%), Severe housing instability n ¼ 31
(0.9%).
aChi-squared test comparing screened to not screened.

Table 3. Multivariable Analysis of the Association

Between Social Needs and Uptake of Colorectal Cancer

Screening

Adjusted Odds
Ratioa 95% CI

Severe financial strain 2.1 3.4 1.3
Severe social isolation 1.9 3.2 1.2
Severe food insecurity 2.5 5.3 1.2
Severe housing instability 1.7 3.0 0.9
Severe transportation issues 3.0 10.0 0.9
Any severe need 2.3 3.3 1.5

aColon Cancer Screening (No) odds ratios were adjusted for Age,
Neighborhood Deprivation Index, Gender, Diagnostic Cost
Group (DxCG) Risk Score, Race/Ethnicity, Spoken Language
and Insurance Type in the multivariable analysis. Each social need
had its own model which included all demographic variables.
Sampling weights were also included to correct for non-response
and oversampling by design and to make the survey sample repre-
sentative of national Kaiser Permanente membership.
Abbreviations: CI, confidence interval.
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and included only individuals from a single region,
Washington, D.C. Our study draws on both EHR
and claims data and encompasses a more geo-
graphically diverse population, with individuals
from 7 different regions of the United States.16

Two other similar studies evaluated area-level
deprivation with CRC screening, rather than
individual-level, self-reported social needs data
such as in our study.17,18

Prior studies have described barriers to comple-
tion of specific types of CRC tests, such as trans-
portation difficulties and lack of social support as
reasons for not completing a follow-up colono-
scopy, because the procedure requires anesthesia
and thus necessitates the patient have someone to
drive them home.19 Another study noted how the
hidden costs of screening are often cited by patients
as a major consideration when deciding to screen,
indicating the potential impact of financial strain.20

An ecological study addressing neighborhood
social disadvantage found that census data for hous-
ing disadvantage (eg, multifamily residence and
address changes) were significantly associated with
decreased odds of completing CRC screening.21

Another study addressing predictors of CRC
screening in California found an 89% increased
odds of being up to date for CRC screening among
individuals who were food secure, with lack of
health insurance associated with 81% decreased
odds of screening, but did not include other social
needs. This study relied on self-reported screening
data rather than medical records.22 Our study is
unique in describing the impact of social needs in
an insured population using patients’ EHR data and
self-reported social needs.

There is a large body of research focused on
interventions to increase adherence to CRC screen-
ing.11,23,24,25 A 2018 systematic review of various
interventions found that among 73 randomized
clinical trials, interventions that were associated
with increased CRC screening rates included
patient education, outreach, navigation, and patient
and clinician reminders.22 The most effective strat-
egies were direct mailing of fecal tests and patient
navigation. The authors described navigation as a
barrier-focused intervention, addressing logistic
barriers, sociocultural education, and minimizing
loss to follow-up. Individuals with social needs
might be more likely to need navigation to com-
plete CRC screening. However, it is unknown
whether programs that address social needs in

general (eg, food banks, ride shares) without specifi-
cally targeting CRC would result in increased CRC
screening.

Our study has limitations. Data obtained within
the KP population may not be generalizable to
patients outside of this health care system. Further-
more, there was possible survey response bias, with
respondents possibly being more literate and
engaged in their health care. There was also no
data collected on various individual-level factors
such as health beliefs, education level, lack of trust,
and patient embarrassment, all which may have
acted as confounders.6,10 In addition, CRC screen-
ing rates were high, 81.5% (2,805/3,443) compared
with 70% nationally in 2020.3 This high screening
rate is likely in-part driven by characteristics of the
KP system, in which patients all had some level of
health insurance with no out-of-pocket costs for
screening. It is notable that we found these results
within a population in which there were no differ-
ences in screening among its subpopulations (ie,
sex, race/ethnicity, or primary-language). It is also
important to note that this study was completed in
the year 2020, during the start of the COVID-19
pandemic. Most KP regions mailed fecal immuno-
chemical test kits directly to patients due for screen-
ing during this time, and, in contrast to national
decreases in breast and cervical cancer screening,
research has shown that CRC screening rates did
not decline during the pandemic thanks to increases
in at-home stool testing.26 Lastly, we were unable
to distinguish between a screening test versus a
clinically indicated test (eg, anemia workup), nor
were we able to distinguish between average risk ver-
sus increased risk patients. Test modality was also
not analyzed, and social needs might impact the 2
most common tests, FIT and colonoscopy, differ-
ently. Despite these limitations, our study has sev-
eral important strengths. Research has shown that
KP membership is representative of the socioeco-
nomic diversity of the national population, sug-
gesting our results may provide valid applicability
to settings outside of the KP system.27 Our sam-
ple represents a geographically diverse population
nationally, and detailed, patient-reported social
needs were found to be associated with CRC
screening rates even among a fully insured popu-
lation. These significant results show that social
needs put pressure on health care outcomes de-
spite insurance status, and therefore even primary
care physicians with fully insured patient panels
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must take social needs into consideration when
caring for their patients.

Primary Care physicians are well positioned to
help assess and address these needs. Research has
shown that EHR-based screening and referral sys-
tems within Primary Care can be successful in iden-
tifying and providing resources to patients with
social needs.28,29 Kaiser Permanente’s Community
Support Hub, a free online directory that can be fil-
tered by area code and social need, is an example of
one way health care systems can begin responding
to the housing, food, and other daily needs of their
patients.30 Furthermore, patient navigators who
help with filling out forms, calling community part-
ners, and other navigation services have been dem-
onstrated to help patients access the resources to
which they were referred.31

Conclusions
While there are many societal and health care rea-
sons that social needs should be addressed, further
research is needed to determine whether assessing
and addressing these needs lead to increases in
CRC screening uptake. Possible future directions
to address social needs include developing systems
through which clinicians can easily connect patients
to community resources, and investing in health
care navigators who can help ensure that those con-
nections come to fruition. Quality improvement
efforts to increase CRC screening should consider
such interventions and evaluate their potential
impact on screening uptake and other important
health and wellness outcomes.

The Social Needs Network for Evaluation and Translation
(SONNET) is funded by Kaiser Permanente’s Office of
Community Health.

To see this article online, please go to: http://jabfm.org/content/
00/00/000.full.
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