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Abstract

Background.—Existing evidence indicates household income as a predictor of health-related
quality of life (HRQoL) following a colorectal cancer (CRC) diagnosis. This association likely
varies with neighborhood socioeconomic status (nSES), but evidence is limited.

Methods.—We included data from 1355 CRC survivors participating in the population-based
Puget Sound Colorectal Cancer Cohort (PSCCC). Survivors reported current annual household
income; we measured HRQoL via the Functional Assessment of Cancer Therapy - Colorectal
(FACT-C) tool. Using neighborhood data summarized within a 1-km radial buffer of Census block
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group centroids, we constructed a multidimensional nSES index measure. We employed survivors’
geocoded residential addresses to append nSES score for Census block group of residence. With
linear general estimating equations clustered on survivor location, we evaluated associations of
household income with differences in FACT-C mean score, overall and stratified by nSES. We
used separate models to explore relationships for wellbeing subscales.

Results.—We found lower household income to be associated with clinically meaningful
differences in overall FACT-C scores (<$30K: —13.6, 95% CI: —16.8, —10.4) and subscale
wellbeing after a recent CRC diagnosis. Relationships were slightly greater in magnitude for
survivors living in lower SES neighborhoods.

Conclusion.—Our findings suggest that recently diagnosed lower income CRC survivors are
likely to report lower HRQoL, and modestly more so in lower SES neighborhoods.

Impact.—Findings from this work will aid future investigators’ ability to further consider the
contexts in which the income of CRC survivors can be leveraged as a means of improving HRQoL
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INTRODUCTION

In 2020, approximately 148,000 individuals will be diagnosed with colorectal cancer (CRC)
in the United States (US).1 Roughly two-thirds of these new cases will live at least five years
following diagnosis, reflecting advancements in early detection and the effectiveness of
available treatments.1-3 However, even among those with a favorable prognosis, the physical,
psychosocial, and financial effects of a CRC diagnosis and treatment may still lead to
substantial long-term strain for CRC survivors and their families.**8 For survivors, these
hardships may result in progression or recurrence of the disease, development of second
cancers, and a lower likelihood of survival.5-8 Thus, as CRC detection and treatment
modalities improve, better understanding of factors critical to health-related quality of life
(HRQoL) after diagnosis in CRC survivors can aid in the development of interventions that
enhance both survivorship and survival - 9-11

In the US and in Europe, CRC survivors often report poorer overall HRQoL and wellbeing
relative to individuals of similar demographics in the general population.8- 1213 prior
evidence also suggests that a complex intersection of factors influence HRQoL after a CRC
diagnosis — factors including demographics, stage at diagnosis and initial treatment received,
time since diagnosis, and socioeconomic characteristics.* 14 In particular, HRQoL
disparities between survivors have been strongly linked to socioeconomic inequities, such as
inequities in household income around the time of diagnosis, that result in differential access
to supportive medical care and curative treatment.l 8-10. 15 prior evidence indicates that
CRC survivors with lower household income at diagnosis are more likely than higher-
income patients to delay or forgo care, likely leading to less effective treatment, poorer
wellbeing, and shorter survival.b: 121416 This may suggest that compared with low-income
CRC survivors, higher-income survivors are more able to convert preexisting financial
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resources, as well as power, prestige, and social connections, into timely health care
accessing behaviors or other health-related opportunities.t: 8- 17. 18

Neighborhood socioeconomic disadvantage may also be related to HRQoL after a CRC
diagnosis, as neighborhood socioeconomic status (nSES) influences the presence and cost of
elements in the built environment (e.g., health care facilities, healthy food options,
walkability features) and social environment (e.g., social interaction opportunities), which in
turn affect CRC survivors’ ability to convert financial resources to behaviors.19-21 Past
studies have noted relationships between area-level disadvantage or lower nSES and poorer
CRC outcomes, including late-stage diagnosis and poorer survival, even after accounting for
individual-level socioeconomic factors and other prognostic characteristics.16: 21, 22

However, while reports consistently indicate a link between higher income and higher
HRQoL in recently diagnosed and longer-term CRC survivors,8: 12:13.23-25 no previous
work has examined whether relationships differ given residential nSES context. If the
apparent benefit of higher household income exists only for survivors who live in higher
nSES neighborhoods, it may mean that living in lower nSES neighborhoods can lessen or

even block the ability to convert income-related resources to behaviors and opportunities.
20, 26, 27

Combining data from a population-based cohort of CRC survivors from the Seattle-Puget
Sound region with neighborhood socioeconomic environment data from the American
Community Survey (ACS), we cross-sectionally assessed the relationship of current annual
household income with self-reported HRQoL following a recent diagnosis of CRC,
exploring both overall and nSES-stratified associations. Findings from this work will
improve future investigators’ ability to better consider the socioeconomic contexts
influencing the role of income leveraged as a means of improving HRQoL in CRC
survivors,10. 11, 27-29

MATERIALS AND METHODS

Study population

Our study population included CRC survivors who were diagnosed between 2016-2018 and
who subsequently participated in the Puget Sound Colorectal Cancer Cohort (PSCCC), a
study of CRC risk and survival that serves as an extension of the Seattle Colon Cancer
Family Registry (S-CCFR) cohort study. We employ the National Cancer Institute’s
definition of survivor, in which a person is considered a survivor from diagnosis through the
end of life.30

Details of earlier but similar recruitment phases as part of the S-CCFR (1997-2008) been
previously published elsewhere;31 PSCCC cohort recruitment and creation of our analysis’
study population can be found in Figure 1. Briefly, CRC survivors were ascertained via the
population-based Cancer Surveillance System (CSS) of western Washington state, a
participating cancer registry in the National Cancer Institute’s Surveillance, Epidemiology,
and End Results (SEER) program. Survivors were eligible for PSCCC participation given a
diagnosis of incident, invasive CRC; an age of 20-74 years at the time of diagnosis; and

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Robinson et al. Page 4

residence within the CSS’s 13-county catchment area. At the time of our data analysis, there
had been 1355 CRC survivors who had been enrolled into the PSCCC, who had completed a
standardized risk factor survey in English at the time of study enrollment, and whose
residential address at diagnosis met CSS’s geocoding accuracy standards and was mappable
to a Census block group.

Data collection

According to study protocol, participating survivors completed a risk factor survey at
PSCCC enrollment via structured phone interview, self-administered online survey, or paper
survey. Surveys were administered a median of 5.4 months after diagnosis (range: 2.8-32.1
months), and collected data on individual-level socioeconomic factors (e.g., household
income, educational attainment, race/ethnicity), demographics (e.g., age, gender, marital
status), lifestyle behaviors (e.g., cigarette smoking status), health status factors (e.g., height,
weight, self-reported physician diagnosis of diabetes or digestive comorbidities), and
HRQoL.32: 33 For the present analysis, we only used PSCCC survey measures referring to a
time period current to study enrollment.

We also obtained information on tumor characteristics at the time of diagnosis (i.e., primary
tumor site) and residential address at cancer diagnosis from the CSS cancer registry.

Household income

We ascertained current annual household income for PSCCC survivors using a single
question from the enrollment survey — “Which of the following best describes your current
total annual household income from all sources?” — that had seven possible responses,
ranging from “<$15K” to “>$70K”. Based on the range of our available data as well as
cutpoints from recent literature, we employed a four-category definition of annual income: <
$30K, $30-69K, =$70K, and an “unknown/prefer not to answer” category which included
survivors who either did not know or declined to report income.8 We included this last group
in our main analyses since not knowing or declining to report income may be a function of
unmeasured social norms that may also impact HRQoL in CRC survivors.5 26 During
2016-2018, the lower boundary for the highest household earnings group ($70K)
approximately represented the median annual household income for the study region.34
Although scaling our household income measure by household size would likely be relevant
to the present analyses, we were unable to do so since the PSCCC survey did not collect
information on household membership.

Neighborhood socioeconomic status (NSES)

Using ACS 2014-2018 five-year estimates, we measured six data elements - median
household income, median housing unit value, percentage of households earning income
from investments, percentage of persons aged = 25 years who have completed high school,
percentage of persons aged = 25 years who have completed a college degree, and percentage
of persons aged = 16 years in a managerial or professional occupation — in each of the 2010
Census block groups in the CSS’s 13-county catchment area (n=3256 Census block groups
in Clallam, Grays Harbor, Island, Jefferson, King, Kitsap, Mason, Pierce, San Juan, Skagit,
Snohomish, Thurston, and Whatcom counties, Washington). These six ACS data elements
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were previously identified by Diez Roux and colleagues via factor analysis. 3 36 Because
Census block group boundaries are defined by population size, typically encompassing
600-3000 people, rather than land area, we decided that it would not work to use these units
to represent neighborhoods in a study population including both urban and rural participants.
Instead, we summarized ACS data elements within 1-kilometer (1km) radial buffers around
Census block group centroids so as to have a consistent neighborhood size. To create the
nSES measure, we transformed income-based variables (i.e., median household income and
median housing unit value) using the natural logarithm, z-score transformed all six data
elements, and then summed z-scored measures together to create the multidimensional index
of relative neighborhood deprivation. In the index, lower nSES scores indicated lower
neighborhood SES.3%: 36

For all participating PSCCC CRC survivors, the CSS cancer registry provided us with the
residential address at diagnosis in an already geocoded form. Geocoding protocol for CSS
stipulated that all residential addresses be standardized to US postal service format and then
geocoded to latitude/longitude coordinates employing, in order of priority, rooftop accuracy
or street-level accuracy.3’ Employing this geocoded address, we identified each survivor’s
Census block group of residence and linked them to their nSES index score. For statistical
analyses, we first classified CRC survivors into nSES quartiles and then created a
dichotomous measure grouping survivors in two most disadvantaged quartiles as living in
“lower nSES” neighborhoods and survivors in the two most advantaged quartiles as residing
in “higher nSES” neighborhoods.38

Health-related quality of life (HRQoL)

We assessed HRQoL using the Functional Assessment of Cancer Therapy - Colorectal
(FACT-C) tool included on the enrollment survey.32 33. 39This tool, a version of the FACT-
General (FACT-G) measure of self-reported HRQoL specific to individuals undergoing
treatment for CRC, has been found to be reproducible and comparable to other measures of
HRQoL.32 40 The FACT-C comprises five subscales of wellbeing: physical (PWB, seven
items), social/family (SWB, seven items), emotional (EWB, six items), functional (FWB,
seven items), and CRC-specific (CCS, seven items). Subscale items referred to the prior
week and were scored on a scale of 0 (“not at all””) to 4 (“very much”) based on predefined
scoring guidelines. Survivors were required to have answered at least half of a subscale’s
items to have a score for that subscale. We summed subscales together to create our measure
of overall HRQoL. Higher overall HRQoL and subscale wellbeing scores indicated better
outcomes. The overall HRQoL measure had a possible score range of 0-136 points, while
subscale wellbeing scores ranged from 0-28 (PWB, SWB, FWB, CCS) or 0-24 (EWB). For
both the FACT-G and FACT-C, prior evidence indicates a five-point difference in raw overall
HRQoL scores and a two-point difference in wellbeing subscale scores to be associated with
meaningful differences for both clinical and subjective health indicators.33: 41

Statistical analysis

We used generalized estimating equation (GEE) models with Gaussian distributions and
clustered on participating survivors’ residential neighborhood to approximate associations of
current annual household income with differences in HRQoL scores and 95% confidence
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intervals (Cls), overall and stratified by nSES. The GEE model type yields population
average estimates of relationships with robust standard error estimates to account for
potential non-independence of survivors clustered within certain areas of the study region.
42,43 \We constructed separate models for overall HRQoL and each wellbeing subscale, for
the overall study population and nSES-stratified analyses, and for several sensitivity
analyses (i.e., the addition of health behavior and health status covariates, limiting the study
population by survivor characteristics, and different methods in accounting for unknown
household income).

We selected model covariates using a directed acyclic graph and defined them as shown in
Table 1; we removed survivors preferring to not answer survey questions on education and
marital status (n=20) from models producing adjusted estimates. We estimated the statistical
significance of interactions of income categories with nSES level using a Wald test of the
interaction coefficient compared with zero. Two-sided tests were considered statistically
significant at the a.=0.05 level. We conducted all statistical analyses in STATA/SE 16
(College Station, TX). This research was approved by the Institutional Review Board at the
Fred Hutchinson Cancer Research Center in Seattle, Washington.

Our analyses included data from 1355 CRC survivors participating in the PSCCC (Table 1).
These survivors had a median age at cancer diagnosis of 59 years (range: 23-74 years) and
reported a mean overall HRQoL score of 103.3 points (95% CI: 102.2, 104.3). At study
baseline, roughly 47% of survivors reported their current annual household income to be at
least the regional median (=$70K) and 45% reported having attained at least a four-year
college degree. The majority of survivors were male (55%) and married or living as married
(66%). In the overall study population, mean overall HRQoL scores appeared to vary by
income, education, age at diagnosis, and marital status. Mean HRQoL scores also appeared
slightly lower for survivors who were at an individual-level socioeconomic disadvantage — a
household income under $70K or no education beyond a high school degree or equivalent —
and who resided in a lower nSES neighborhood. While we again observed income gradients
with mean subscale wellbeing scores in the overall study population, we did not see
differences by nSES (Table 2).

After adjusting estimates for survivor-level characteristics, we found evidence in our overall
study population that lower household income was related to large and clinically meaningful
differences in HRQoL after a recent CRC diagnosis (Table 3). Specifically, compared to
survivors with at least the regional median household income (=$70K), survivors in the
lowest income group (<$30K) reported a difference in mean HRQoL score (in points) of
13.6 (95% CI: 16.8, 10.4), and lower wellbeing across all subscales. For overall HRQoL and
all wellbeing subscales excepting PWB, these relationships appeared modestly stronger in
magnitude with residence in a lower nSES neighborhood; we observed this to be particularly
true for associations between income and FWB. However, we detected little evidence of
statistically significant interactions between household income and residential nSES in their
influence on HRQoL following a CRC diagnosis.
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Our findings were consistent across sensitivity analyses, including adjusting model estimates
for survivor smoking status and health status factors (Supplemental Table S1); limiting the
study population to survivors residing in urban areas, survivors diagnosed at a local stage of
disease, younger (<55 years at diagnosis) survivors, single survivors, and survivors with less
than a year between their CRC diagnosis and PSCCC enrollment (Supplemental Table S2);
stratifying results by tumor site (i.e., colon cancer survivors and rectal cancer survivors)
(Supplemental Table S3); and using a complete case analysis or multiple imputation by
chained equations (MICE) modeling as an alternative method to account for survivors with
unknown income (Supplemental Table S4).#4 Differences by nSES were greater in
magnitude for survivors diagnosed at a local disease stage as well as for younger survivors
(Supplemental Table S2).

DISCUSSION

Within this population-based cohort of recently diagnosed CRC survivors in the Seattle-
Puget Sound region, we found associations between lower household income and lower
HRQoL similar to those observed in prior studies of cancer survivors in the US.6: 815,24 |p
addition, we noted that the estimates for all of these relationships were slightly greater in
magnitude for survivors residing in lower nSES neighborhoods. These findings may indicate
that lower income CRC survivors living in socioeconomically disadvantaged neighborhoods,
may not have sufficient cancer health-related resources in their area, thus potentially leading
to increased non-medical out-of-pocket costs (e.g., transportation to health and supportive
care,) to obtain necessary resources outside of their neighborhood.®: 14. 20, 26, 27 Ajthough
these relationships are cross-sectional, and warrant future research to tease out underlying
mechanisms and points of intervention, our findings highlight that the association of income
with a specific, measurable survivorship outcome (i.e., HRQoL) following a cancer
diagnosis may vary with neighborhood socioeconomic context. 8:12. 24 While these findings
are unsurprising, they do impart critical contextual evidence to future investigators wishing
to design intervention-supporting research that address income-related CRC survivorship
needs.10: 11. 45 |n addition, these findings could also support background research for future
studies of the relationships between income-related material social needs (e.g., housing
instability, food insecurity) and HRQoL in cancer survivors. 1°

Our findings of an association between lower income and poorer overall HRQoL after a
CRC diagnosis, and our conclusion that income is a critical determinant of survivor
wellbeing, are consistent with previous findings from both population- and clinic-based
studies.5: 8 12. 13, 24 gpecifically, a recent cohort study in New Mexico found that newly
diagnosed CRC survivors reporting a current annual household income of <$30K had a 5.13
point (95% CI:8.56, 1.71) lower physical function PROMIS score compared to survivors
reporting an income of >$70K;8 similarly, a study of African American cancer survivors,
including 231 CRC survivors, in Detroit noted unadjusted mean FACT-G scores that were 18
points lower in the lowest income group (<$20K) compared to the highest income group (>
$80K).15 An older population-based study of long-term CRC survivors in the Seattle-Puget
Sound region also observed a significant association (p=0.005) between higher levels of
annual income and self-evaluated overall HRQoL 24 as did a recent clinic-based study in
Germany.13 However, we noted that the estimated associations in our study were stronger in
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magnitude compared with similar estimates past investigations. These inconsistencies are
likely partly due to the type of patient reported outcome metric used; for example, PROMIS
items compare cancer survivors to a general disease-free population while FACT items are
specific to patient populations and focus on disease-specific concerns.#% 46 In addition,
some difference in findings is attributable to the demographics of our study population, the
years for which data was collected, and our study region.

To the best of our knowledge, we are the first survivorship study to explore the whether
relationships between income and HRQoL in CRC survivors vary with nSES. Prior evidence
from a registry-based study in The Netherlands indicated that long-term CRC survivors
living in socioeconomically disadvantaged postcode areas were 50% more likely than
survivors in advantaged postcode areas to report clinically meaningful anxiety and
depression symptoms.12 While this prior study did not look area socioeconomic context as a
modifier of income effects, these findings corroborate our conclusions that living in a
socioeconomically disadvantaged neighborhood likely influences the HRQoL of CRC
survivors. In addition, this previous investigation’s findings align with our observation that
lower income CRC survivors living in lower nSES neighborhoods experienced lower FWB
compared with lower income survivors living in higher nSES neighborhoods.32: 33 The
strength of our FWB subscale estimates may suggest that financial hardship-related strain
impedes CRC survivors’ ability to function in activities of daily living, perhaps especially
for those living in disadvantaged socioeconomic environments.

Increasing evidence suggests that many cancer survivors in the US are likely to experience
some form of cancer- and treatment-related financial hardships.L: 4 6. 26, 47,48 These
financial burdens — including lost income, increased costs of daily living (e.g.,
transportation, childcare, non-irritating foods), and increased medical expenditures (e.g.,
insurance premiums, deductibles, copayments, out-of-pocket costs) — may be substantial
both for newly diagnosed and long-term survivors,14: 17: 26.49 and may lead to delays or
forgoing of medical and supportive care.8: 14.17. 26,49, 50 The psychological strain of cancer-
related financial burdens has also been associated with lower HRQoLS: 51 after diagnosis as
well as anxiety and depression. > 6: 12. 51 |n addition, this strain has also been linked to
poorer disease prognosis via stress-related biological processes influencing cancer
progression.”: 52 Critically, the impacts of cancer-related financial issues are inequitably
exacerbated for low income and working age (<65 years) survivors, whose financial
precarity likely predates their diagnosis and whose out-of-pocket cancer-related expenditures
constitute a greater proportion of available income.® 1417 previous evidence indicates that
cancer survivors with pre-existing financial or socioeconomic precarity are less likely than
socioeconomically stable survivors to adhere to recommended screening and treatment
guidelines.: 6 14.49.53 |n the US, CRC is second only to breast cancer in terms of average
cancer costs; however, CRC is more likely than breast cancer to be diagnosed at a later stage
of disease, leading to higher care costs in the short- and long-term. 9 17:54.55 |n addition,
growing evidence of differences in insurance needs, care needs, and social needs suggest the
importance of disaggregating cancer survivors and exploring CRC survivor-specific
associations.9: 96-58
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Notably, the ability to leverage existing income to cover cancer- and treatment-related costs
and access necessary resources is highly dependent on local resource availability and
accessibility, which is heavily influenced by nSES.5: 20. 21, 38Nejghborhoods at a
socioeconomic disadvantage may have difficulty in attracting quality cancer care specialists
and facilities, as well as affordable and culturally sensitive health care services.16: 20 |n
contrast, neighborhoods with a relative SES advantage may attract high quality medical
services and supportive resources, but the relatively higher costs of these assets, in
combination with the higher costs of daily living in the neighborhood, may preclude lower
income survivors from timely or overall access, which may help explain why we did not find
greater differences between lower and higher nSES neighborhoods.5: 14 15. 17, 20, 27 gy
finding that the association of lower income and lower HRQoL was modestly greater for
CRC survivors in lower SES neighborhoods may indicate that necessary services and
resources are not immediately present or easily accessible to survivors living in these areas
and thus survivors may need to convert additional income-related resources to access care
and support at a farther distance from home.# 14. 16,59, 60

Our findings and interpretations need to be considered in light of key limitations. First,
survivors included in our study may systematically differ from the underlying survivor
population in the region, including if survivors with severe disease, pre-existing financial
precarity, or lower HRQoL were unable to participate; conversely, our participating
survivors may have ongoing lower HRQoL that influenced their income level prior to study
enrollment. Because both our income and HRQoL measures refer to the current enrollment
time period, we likely limited the amount of possible reverse interpretation. We tried to limit
the amount of participation bias in our estimates by basing our study nSES distribution on
the nSES distribution for the underlying survivor population in the region and also by using
categories of current household income found in recent survivorship literature.® However,
almost half of participating survivors reported into our highest income category (=$70K), the
median household income for our region and time period of study.34 Due to the structure of
our survey, we were not able to further disaggregate our income measure. We also had
additional limitations to our participant recruitment, including being limited to English-
language participants. Second, our analysis is cross-sectional, and household income
measured at a single time point is an imperfect proxy for how financial precarity,
accumulated wealth or debt, and inequities affect HRQoL and wellbeing after a CRC
diagnosis.2® A third potential drawback to this work is our use of radial buffers to define
participating survivors’ residential neighborhoods. While a theoretical improvement on
administrative boundaries, circular buffers may not align with survivors’ perceived
communities and daily activity spaces, or their view of available and accessible services and
resources.1® For this analysis, we also lacked information on each survivor’s length of
residency in their residential neighborhood. Further, our observed associations are relative to
our study region and the geographic unit underlying our neighborhood buffer (i.e.,
summarized Census block group-level data).51 The Seattle-Puget Sound area is currently one
of the wealthiest regions in the US, and our results would likely have been different in
another region or across different sizes of geographic units (e.g., tracts, counties) within our
region of study.1® 34 Finally, our analyses were limited by sample size, which left us unable
to further parse lower household income categories and to stratify associations by other
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socioeconomic characteristics, such as race/ethnicity. Although structural racism — and its
impacts on wealth, power, prestige, quality of life, and ability to access quality healthcare -
is an obvious confounder of our associations, the majority of our study population was non-
Hispanic White (73%) and the minority Black (4%) and we decided that it was not
appropriate to proxy adjust estimates for an administrative race measure.20

Despite these limitations, we utilized the largest population-based study population of CRC
survivors to-date in assessing the relationships between household income and HRQoL.
Further, this is the first study to explore whether these associations vary with neighborhood
context. Future research will need to evaluate these relationships in other populations, other
geographic locations, with respect to the 2020 COVID-19 pandemic, and with additional
measures of socioeconomic position and financial precarity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Flowchart of PSCCC cohort recruitment and study population creation for this analysis.
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Variations of mean overall health-related quality of life (HRQoL) and subscale wellbeing scores by current

annual household income of PSCCC colorectal cancer survivors, in the overall study population and by

neighborhood socioeconomic status (nSES), Seattle-Puget Sound Region, 2016-2018 (N=1355)

Overall study
population

Neighborhood socioeconomic status (nSES)

Lower nSES

Higher nSES

Score Mean (95%CI)

Score Mean (95%Cl)

Score Mean (95%Cl)

Overall HRQoL

Total

103.3 (102.2, 104.3)

101.4 (99.8, 103.1)

104.5 (103.4, 106.0)

Household income, in USD($)
<$30K
$30-69K
2$70K

Unknown

93.0 (90.6, 95.5)

104.5 (102.4, 106.5)
107.0 (105.7, 108.4)
105.3 (101.6, 109.0)

92.3(89.1, 95.4)

102.9 (100.0, 105.8)
108.1 (105.6, 110.6)
105.2 (9.4, 111.0)

94.5 (90.6, 98.5)

106.2 (103.4, 109.1)
106.6 (105.0, 108.2)
105.3 (100.6, 110.0)

PWB

Total

21.0 (20.7, 21.3)

20.5 (20.0, 21.0)

21.4(21.0,21.7)

Household income, in USD($)
<$30K
$30-69K
2$70K

Unknown

18.9 (18.2, 19.6)
21.1 (205, 21.7)
21.7 (21.3, 22.1)
22.1(21.1,23.1)

18.8 (17.8, 19.7)
21.0(20.1, 21.8)
21.6 (20.8, 22.4)
21.7 (20.1, 23.4)

19.1 (18.0, 20.3)
21.4 (20,5, 21.2)
21.7 (21.3,22.2)
225 (21.2,23.7)

SWB

Total

22.4(22.1, 22.6)

22.1(21.6, 22.5)

226 (22.3,23.0)

Household income, in USD($)
<$30K
$30-69K
2$70K

Unknown

20.2 (19.6, 20.9)
223 (21.7, 22.9)
23.4(23.1,23.8)
22.1(21.1, 23.1)

20.3 (19.4, 21.3)
222 (21.3,23.0)
23.7(23.1,24.3)
22.3(20.7, 23.8)

20.0 (18.8, 21.2)
225 (21.7, 23.4)
23.3(22.9,23.7)
22.0 (20.6, 23.3)

EWB

Total

19.4 (19.2, 19.6)

19.3 (18.9, 19.6)

19.6 (19.3, 19.8)

Household income, in USD($)
<$30K
$30-69K
2$70K

Unknown

18.2 (17.6, 18.8)
20.0 (19.5, 20.4)
19.7 (19.4, 20.0)
19.4 (18.6, 20.2)

18.1 (17.4, 18.9)
19.6 (19.0, 20.2)
20.0 (19.5, 20.6)
19.1 (17.9, 20.3)

18.3 (17.4,19.2)
20.4 (19.8, 21.0)
19.6 (19.2, 20.0)
19.7 (18.5, 20.8)

FWB

Total

19.4(19.1, 19.7)

18.7 (18.2,19.2)

19.9 (19.5, 20.3)

Household income, in USD($)
<$30K
$30-69K
2$70K

Unknown

16.3 (15.5, 17.1)
19.8 (19.2, 20.5)
20.5(20.1, 21.0)
19.9 (18.8, 21.1)

16.0 (15.0, 16.9)
19.2 (18.3,20.2)
20.7 (19.9, 21.5)
20.2 (18.6, 21.9)

16.9 (15.6, 18.1)
20.5 (19.6, 21.4)
20.5 (20.0, 21.0)
19.7 (18.1, 21.3)

CCs

Total

21.1 (20.8, 21.3)

20.8 (20.4, 21.2)

21.3(20.9, 21.6)
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Overall study
population

Neighborhood socioeconomic status (nSES)

Lower nSES

Higher nSES

Score Mean (95%Cl)

Score Mean (95%Cl)

Score Mean (95%Cl)

Household income, in USD($)
<$30K
$30-69K
2$70K

Unknown

19.4 (18.8, 20.0)
20.8 (20.1, 21.6)
21.6 (21.3, 22.0)
21.7 (20.9, 22.5)

19.1 (18.3, 19.9)
21.0(20.3, 21.7)
22.1(21.5,22.8)
21.9 (20.8, 23.0)

20.1(19.2, 20.9)
215 (20.8, 22.2)
215 (21.0, 21.9)
21.2 (205, 22.7)

Notes: HRQoL and wellbeing measured using the Functional Assessment of Cancer Therapy — Colorectal (FACT-C); PWB — Physical wellbeing;
SWB - Social and family wellbeing; EWB — Emotional wellbeing; FWB — Functional wellbeing; CCS - Colorectal cancer-specific wellbeing.
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