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Abstract

Background—~Racial and ethnic minorities experience well-documented disparities across the
cancer trajectory. However, factors underlying these disparities may vary regionally. The Health
Belief Model (HBM) was developed to explain and predict health-related prevention and early
detection behaviors, particularly uptake of health services. Our goal was to use the HBM to guide
an exploration of factors that contribute to racial/ethnic health disparities in the catchment area
of a large National Cancer Institute-designated Comprehensive Cancer Center in the Southeastern
United States.

Methods—We conducted a secondary analysis of data collected by the cancer center for its
triennial Community Health Needs Assessment, which sampled adults from the center’s 15-county
catchment area. White non-Hispanics (WNHSs; 7= 887), Black non-Hispanics (BNHSs; n=78),
Hispanics/Latinxs (H/Ls; n=185), and those identifying as another race/ethnicity (“Others”; n=
39) were compared across key HBM variables, including demographic/psychosocial information,
perceived benefits and barriers to preventive health behaviors, risk perception, and health behavior
outcomes.

Results—Controlling for annual household income, relationship status, and age (for certain
screening behaviors), significant differences were seen in information-seeking behaviors, risk
perception, community attributes, discrimination, and distress. Non-WNH groups reported worse
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community attributes, higher everyday discrimination, lower health literacy, less confidence in
their ability to get health information, and lower perceived risk of cancer.

Conclusion—This analysis presents a better understanding of how HBM factors may influence
health disparities in the cancer center’s catchment area. Results describe the needs of community
members from racial and ethnic minority groups, which will inform future research, education,
outreach, and service activities.
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Introduction

Cancer health disparities are defined by the National Cancer Institute (NCI) as differences
in the incidence, prevalence, mortality, and burden of cancer and related adverse health
conditions that exist among specific population groups in the United States [1]. Cancer
health disparities are well-documented for racial and ethnic minority groups across the
cancer continuum [2] and often reflect broader health inequalities [3]. For example, racial
and ethnic minorities experience barriers in access to cancer screening and prevention
services [4, 5] and treatment options, [6] including enrollment in clinical trials [7]. Given
these barriers, it is unsurprising that patients belonging to racial and ethnic minority groups
also have worse survival [8, 9] and report lower quality of life [10, 11].

Addressing these disparities is a research priority in the United States and globally

[2, 12]. However, the factors underlying these disparities can vary geographically; for
example, there is geographical variation in cancer risk-reducing health behaviors, such

as HPV vaccination and colorectal cancer screening [13, 14]. Past research suggests that
patient-level health beliefs, practices, and preferences are non-negligible factors determining
geographic variation in health care [15]. As such, a one-size-fits-all approach likely will
fail to fully address cancer health disparities at the national or state level, and a more
nuanced assessment of local individual-level beliefs and behaviors is needed. One model
that can guide the exploration of patient-level beliefs and behaviors that may impact health
disparities is the Health Belief Model (HBM; Fig. 1). This model aims to explain and predict
health-related action and uptake of health services depending on a variety of constructs,
including perceived susceptibility to and severity of illness/disease, benefits of and barriers
to engaging in health-related actions, and self-efficacy to perform those actions [16]. The
HBM has been used extensively to identify key barriers and develop interventions for
health behavior change or service use in general and more specifically in addressing and
understanding health disparities. Among racial and ethnic minority populations, the HBM
has been used to understand beliefs about cancer prevention to help guide design and
implementation of interventions [17], understand beliefs about cervical cancer screening
[18], increase clinical trial participation [19], and understand health-seeking behaviors for
mental health services [20]. The HBM is a useful theoretical framework for its potential to
identify sociocultural attitudes and beliefs, specific to racial/ethnic subgroups, which may
influence various behaviors related to cancer screening and prevention strategies.
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The NCI Cancer Centers program sets the expectation that cancer centers engage in both
research and outreach to reduce both the overall cancer burden and disparities in the
community they serve (i.e., the catchment area) [21]. As such, our goal was to use the HBM
to guide an exploration of factors that may contribute to disparities in care for racial and
ethnic minority groups in one NCI-designated Comprehensive Cancer Center’s catchment
area, including demographic/psychosocial factors, perceived benefits of and barriers to
health behaviors, risk perception, and health behavior outcomes.

This was a secondary analysis of cross-sectional self-report data collected by a large NCI-
designated Comprehensive Cancer Center in the Southeastern United States in February
2019 for its triennial Community Health Needs Assessment. The cancer center utilizes this
assessment to address health disparities for both the institution as a whole [22] and, more
recently, as a tool to guide research and outreach efforts. This study was determined by the
Institutional Review Board not to be human subjects research and, was therefore, exempt
from review.

Participants and procedure

The cancer center’s catchment area (Fig. 2) includes approximately 6.1 million people from
15 of Florida’s 67 counties in West Central Florida, accounting for 29% of all state residents
and 34% of all cancer cases. Blacks and Hispanics comprise the largest minority groups in
our area, accounting for 11% and 17% of the population, respectively.

In February 2019, we conducted an online survey with a sample of adults from the cancer
center’s catchment area using the YouGov opt-in panel (https://today.yougov.com/opi/).
YouGov, a strategic marketing consulting and research services firm (Palo Alto, California,
USA), maintains a consumer panel of 1.9 million adults in the United States recruited
through web-based advertising campaigns, online advertisements, and mail, telephone, and
web recruitment campaigns. The YouGov panel is large and demographically diverse, which
allows for sample matching, a model-based approach to non-probability-based sampling.

YouGov constructs representative samples with a two-stage sampling design. First, a sample
frame is constructed by combining individual-level data from the United States Census
American Community Survey and the Bureau of Labor Statistics. YouGov then draws a
stratified random sample of people that is similar in size to the desired study sample,

and the sampling algorithm behind the proprietary sampling system searches the opt-in
panel for participants who most closely match the individuals in the randomly drawn
target sample. The sampling algorithm for the Community Health Needs Assessment was
built upon matches by age, race/ethnicity, income, and education for every respondent in
the target frame. YouGov oversampled racial/ethnic minorities in the bigger counties in
the catchment area with larger minority populations (i.e., Hillsborough, Pinellas, Pasco,
and Polk). Additionally, the survey link was shared with leaders of three catchment area
community groups to distribute.
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The online self-report questionnaire was modeled in part after NCI’s Population Health in
Cancer Center Catchment Area survey [23] and adapted in collaboration with an expert
group of population science researchers, reviewed, and conducted a soft launch to ensure
data was collected appropriately. The questionnaire captured demographics, personal health
behaviors and beliefs, access to healthcare, and community perceptions and attributes. As
outlined below, existing measures from this study were used as proxies for domains of the
HBM: perceived susceptibility and severity; perceived benefits, barriers, and self-efficacy;
and cues to action (screening and prevention behaviors).

Race and ethnicity—The questionnaire included one item asking participants to self-
identify their race; respondents were permitted to select multiple racial categories. The
questionnaire also included one item asking participants to self-identify their ethnicity—
either Hispanic/Latinx or non-Hispanic/Latinx. Participants were coded as one of four
race/ethnicity categories based on their responses to these two items: WNH (White non-
Hispanic/Latinx), BAVH (Black non-Hispanic/Latinx), H/L (Hispanic/Latinx of any race), or
ONH (non-Hispanic/Latinx and any other race, including American Indian, Asian, Native
Hawaiian/Pacific Islander, and “other”).

Other demographic and psychosocial factors—~Participants self-reported their age
in years, annual household income using categories ranging from $0 fo $9,999to $100,000
or more, and relationship status using the categories married/domestic partner, living as
married, divorced, widowed, separated, and single/never married. Relationship status was
re-coded into a dichotomous variable for analyses: married/domestic partnerand living as
married were combined into a single partnered category, and the remaining relationship
status categories were combined into a single unpartnered category.

Community attributes: Community attributes were assessed using a composite of 11 items
regarding participants’ perceptions of their neighborhood or community. Items consisted

of statements pertained to drug/alcohol abuse, parks and facilities, availability of jobs,
seriousness of crime, air pollution, safety, housing affordability, quality of health care,
presence of safe sidewalks, and availability of healthy foods. Each item solicited level of
agreement on a Likert-type scale ranging from 1 (strongly agree) to 5 (strongly disagree).
Items were reverse-scored as necessary and then averaged, with a higher overall score
indicating worse perception of community attributes.

Everyday discrimination: Everyday discrimination was based on five Likert-type items
regarding everyday treatment by others (e.g., “People act as if they think you are not smart,
“You are threatened or harassed™). Participants rated the frequency of these items from 1
(neven) to 5 (at least once a week). The composite score was an average of the responses for
each item, with higher scores indicating a greater frequency of discrimination in daily life.

Six items were used to assess symptoms of anxiety and depression over the past month.
Responses were given on a Likert-type scale ranging from 1 (none of the time) to 5 (all of
the time), with higher scores indicative of worse symptoms. Responses to the three anxiety
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items were averaged to create a composite anxiety symptoms variable, and responses to the
three depression items were averaged to create a composite depression symptoms variable.

Susceptibility and severity—Perceived susceptibility, or perceived likelihood of
developing or contracting a disease, and perceived severity, or feelings regarding medical
and social consequences of disease, are collectively labeled as a threatin the HBM

[24]. Perceived control over cancer risk was assessed with five items (e.g., “It seems

like everything causes cancer,” “Cancer is most often caused by a person’s behavior or
lifestyle”). Responses were given on a Likert-type scale ranging from 1 (strongly agree) to
4 (strongly disagree) and then averaged to create a composite variable called beliefs about
cancer, with higher scores representing greater perceived control over cancer risk. Perceived
personal risk of cancer was assessed using two items. One item assessed perceived absolute
risk of cancer on a scale of 0 (no chance of getting cancer) to 100 (will definitely get
cancer). The second item asked, “Compared to other people your age, how likely are you to
get cancer in your lifetime?” (perceived age-relative risk of cancer); responses were given on
a Likert-type scale ranging from 1 (/much less likely) to 5 (much more likely).

Benefits and barriers to preventive health behaviors—A single item assessed self-
efficacy, or how confident participants were that they could get advice or information about
health and medical topics if needed; responses were rated on a Likert-type scale ranging
from 1 (completely confident) to 5 (not confident at all), with higher scores indicating worse
self-efficacy. A single item assessed health literacy, operationalized as frequency of needing
help in understanding written material from providers, clinics, or pharmacies, with responses
on a Likert-type scale ranging from 1 (a/ways) to 5 (never), with higher scores indicating
better health literacy. Participants were also asked if they had ever heard of the cancer center
(ves/no), and if they had a place they usually go (place for care) when they are sick or need
advice about their health (yes/no).

Screening and prevention behaviors—Exercise frequency was assessed with a single
item asking participants to estimate how many days they participate in moderate-intensity
physical activity/exercise during a typical week (days of exercise per week). Smoking
history was captured with a single yes/no item: “Have you smoked at least 100 cigarettes

in your entire life?”. Engagement in cancer screening/prevention services (yes/no) was
assessed with three items which asked whether the participant had ever had a blood test

for hepatitis C (a known risk factor for liver and other cancers), whether a provider had
ever recommended an HPV vaccine for the participant or a family member, and whether a
provider had ever recommended colorectal cancer screening. Female-identifying participants
were also asked whether they had ever (yes/no) had a mammogram, Pap test, and/or HPV
test.

Data analysis

Descriptive statistics were calculated for demographic variables and key HBM variables.
Initial comparisons on demographic variables showed significant differences between
racial/ethnic groups in annual household income (A3, 1083) = 5.41, p=0.001) and
relationship status (i.e., partnered vs. unpartnered; X2(3) = 13.68, p=0.003). Therefore,
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analysis of covariance/multivariate analysis of covariance (ANCOVA/MANCOVA) and
logistic regression (for dichotomous outcomes) were conducted to compare racial/ethnic
groups on key HBM variables, controlling for annual household income and relationship
status. Additionally, age was included as a covariate for certain prevention and screening-
related health behaviors (i.e., recommended HPV vaccine, recommended colorectal cancer
screening, mammogram).

Demographics and descriptive statistics

Responses were recorded from a total of 1196 individuals (887 WNHs, 78 BNHs, 185 H/Ls,
39 ONHs, and seven individuals who did not report race/ethnicity information; national
survey n= 1000, community response 7= 196). See Table 1 for demographic characteristics
by racial/ethnic group.

Health belief model analyses

Table 2 shows descriptive statistics for key HBM variables, as well as results of
(M)ANCOVA and logistic regression analyses. Significant differences between racial/ethnic
groups were seen across several key HBM domains.

Demographic and psychosocial factors—Significant differences were observed
between racial/ethnic groups for community attributes (A3, 1077) = 9.36, p < 0.001),

such that WNHSs reported better community attributes than BNHs (p = 0.037), H/Ls (p<
0.001), and ONHs (p = 0.016). Significant differences were also observed for everyday
discrimination (A3, 1069) = 9.23, p < 0.001); specifically, WNHs reported less everyday
discrimination than BNHs (p < 0.001), H/Ls (p= 0.036), and ONHs (p = 0.004), and

BNHSs reported more everyday discrimination than H/Ls (p = 0.011). Anxiety symptoms also
differed significantly by racial/ethnic group (A3, 1066) = 4.14, p=0.006), such that WNHs
reported significantly more anxiety than BNHs (p=0.011) and H/Ls (o= 0.020). There
were no significant differences for depression symptoms or self-reported health status.

Susceptibility and severity—Significant differences were seen in perceived absolute
(A3, 1077) = 3.45, p=0.016) and age-relative (A3, 1077) =5.23, p=0.001) risk of

cancer. Specifically, WNHSs perceived higher absolute risk than BNHs (p = 0.026), and they
perceived both higher absolute (p= 0.012) and age-relative (p < 0.001) risk than H/Ls. There
were no significant racial/ethnic group differences in their beliefs about cancer being caused
by behavior or lifestyle.

Benefits and barriers to preventive health behaviors—Racial/ethnic group was
significantly associated with health literacy (A3, 1077) = 13.12, p< 0.001). Specifically,
WNHSs (p<0.001) and BNHs (p = 0.049) both reported needing more help when reading
written materials from providers/clinics (worse health literacy) compared to H/Ls. Racial/
ethnic group was also associated with self-efficacy (A3, 1077) = 10.28, p< 0.001), such
that WNHSs reported feeling significantly more confident about their ability to get advice
and information about their health compared to BNHSs (p = 0.026) and H/Ls (p < 0.001).
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Significant differences were observed in whether the participant had ever heard of the cancer
center (Wald X2(3) =17.80, p< 0.001); compared to WNHs, BNHs (B =-0.77, Odds Ratio

[OR] = 0.46, p=0.010) and H/Ls (B=-0.76, OR = 0.47, p< 0.001) were significantly less

likely to have ever heard of the cancer center. There were no significant group differences in
likelihood of having a place they typically go to for health care.

Screening and prevention behaviors—Racial/ethnic group was significantly
associated with smoking at least 100 lifetime cigarettes (Wald X2(3) =19.43, p<0.001),
with H/Ls (B=-0.71, OR=0.49, p< 0.001) and ONHs (B=-0.80, OR=0.45, p=
0.029) being significantly less likely to have smoked at least 100 cigarettes in their lifetime
compared to WNHs. Significant differences were also seen across racial/ethnic groups

in other cancer prevention and screening behaviors, including receipt of a blood test for
hepatitis C (Wald x2(3) = 12.39, p=0.006) and having a health care provider recommend
an HPV vaccine for the participant or family member in the previous 12 months (Wald X2(3)
=10.87, p<0.012). Specifically, compared to WNHs, H/Ls and ONHSs were significantly
more likely to have received a blood test for hepatitis C (H/Ls: B=0.42, OR=1.52, p=
0.030; ONHs: B=1.11, OR=3.04, p=0.004) and to have a provider recommend an HPV
vaccine (H/Ls: B=0.70, OR=2.00, p=0.004; ONHs: B=0.86, OR=2.36, p=0.038).

Among female-identifying participants, significant differences were also seen in receipt of

a Pap test (Wald x2(3) = 10.37, p=0.016) and HPV test (Wald x %(3) = 13.69, p= 0.003);
compared to WNHSs, H/Ls were less likely to have ever received a Pap test (B=-0.92, OR=
0.40, p=0.002). but more likely to have ever received an HPV test (B=0.85, OR=2.35, p
<0.001).

No significant differences were seen across groups in days of exercise per week, likelihood
of having a health care provider recommend colorectal cancer screening, or likelihood of
female-identifying participants ever receiving a mammogram.

Discussion

Cancer health disparities are well-documented in the United States broadly but must be
understood within local contexts to best serve local communities. This is especially true
for NCI-Designated Comprehensive Cancer Centers that are tasked with addressing their
catchment areas’ cancer burden and needs through research and community outreach and
education. Using the HBM as a theoretical framework, we characterized racial/ethnic data
from one cancer center’s Community Health Needs Assessment to better understand the
population this cancer center serves and the needs of its catchment area.

In our study, similar to other work [25, 26], racial/ethnic minorities reported worse
community attributes and more everyday discrimination. These factors are important to
consider in terms of cancer prevention in that safe environments can promote cancer risk-
reducing health behavior, such as exercise [27, 28]. Our findings suggest that physical
infrastructure might be important to consider in improving health behaviors and associated
health outcomes for REMs. This aligns with our catchment area community-driven priorities
of improving access to care, including transportation and access to facilities that can address
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physical inactivity and obesity [29]. Further, Minority Stress Theory [30, 31] suggests that
the cumulative stress of discrimination can increase health risk, over and above risk due to
systemic and structural causes. For example, the need for vigilance against discrimination
can decrease an individual’s an ability to self-regulate and impair self-control; as such,
these individuals may have fewer resources to make healthy choices [30, 32], including
engaging in cancer screening [33]. However, other research indicates that those with a strong
minority-based identity are perhaps better-equipped to manage minority stressors, invalidate
stereotypes, and dismiss or address perceived or actual discrimination [34, 35]. As such, it
may be beneficial for health care and health-based community organizations to engage in
outreach that aligns with the specific minority group identity in the communities they serve.
Similarly, population science-based research must consider the health beliefs and cultural
beliefs of the population served by the center.

The primary benefits and barriers that we assessed referred to participants’ ability to

obtain and assess health information. An individual’s ability to understand and integrate
health information is an important factor when it comes to engaging in preventative health
behaviors [36] and thus improving health outcomes [37]. A lack of understanding can also
translate into misperceptions about cancer and its treatment [38]. Although, in our study,
there were racial/ethnic differences in needing help with written medical materials, all
groups reported relatively high levels of literacy and confidence in their ability to get advice
and information regarding their health.

Despite this confidence in obtaining information, BNHs and H/Ls had 54% and 53% lower
odds, respectively, to have ever heard about the cancer center compared to WHNSs; this
suggests that some racial/ethnic minority groups may be more familiar with community-
based cancer organizations and potentially more likely to seek and receive care there.
While excellent care can be provided in these settings, NCI-designated Comprehensive
Cancer Centers often offer specialized cancer care and clinical trials based on the latest
scientific advances in our understanding of cancer [39]. Racial and ethnic minorities are
under-represented in clinical research [7] which can further perpetuate disparities. One
potential area for growth at our cancer center is fostering partnerships between our cancer
center and community-based health care systems. In other settings where NCI-designated
Comprehensive Cancer Centers have partnered with community health care organizations,
traditionally underserved racial and ethnic groups can gain better access to biomedical
research [40], which both offers opportunities for novel treatment and ensures more
equitable representation in basic science.

BNHSs and H/Ls in this study perceived a lower absolute risk of cancer compared to WNHs,
and while WNHs represent slightly higher rates of new cancer cases per 100,000 people,
cancer death rates are highest among Black males and females [41]. Our BNH and H/L
participants may have felt at lower risk based on their self-reported relatively higher rates

of risk-reducing health behaviors, such as testing rates for Hepatitis C and HPV, and lower
lifetime smoking rates. However, it appears that WNHs were much more likely to have
been recommended or to undergo some cancer screening like Pap tests. Lack of preventative
health screenings can lead to cancers being detected at later stages with worse outcomes
[42]. These discrepancies highlight ways in which our cancer center can attend to its
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catchment area, perhaps by targeting research and outreach to racial and ethnic minority
women for Pap tests and WNHSs for smoking cessation programs. Cervical cancer and lung
cancer both have higher incidence rates in our catchment area than the state and nation;

our findings emphasize the importance of providing access to early detection and prevention
tools to BNHs and H/Ls, both growing groups in our area [29].

Limitations and future directions

Several limitations should be considered in the interpretation of our findings. First, this

was a secondary analysis of cross-sectional data; therefore, results should be interpreted

in context of the weaknesses inherent with this study design. Second, several diverse

racial subgroups were collapsed into groups—those who identified as Hispanic/Latinx

were combined into a single H/L group regardless of race, and all participants who were

not White, Black, or Hispanic/Latinx were combined into a single “Other” group. There
were not enough participants belonging to these specific racial subgroups (e.g., American
Indian vs. Asian) to conduct more fine-grained analyses examining differences among

them, though there are likely important subgroup differences in barriers and facilitators to
engaging in health behaviors. Future assessments will target larger samples of racial/ethnic
groups to begin to explore differences. Using an online survey panel facilitated obtaining a
representative sample; however, this prevented calculation of response rates. The survey was
only offered in English and Spanish, the two primary languages spoken in our catchment
area, but this may have excluded those who spoke other languages. Finally, measures used to
assess HBM constructs were limited in length to reduce participant burden.

Despite these limitations, information from this Community Health Needs Assessment
served to facilitate discussions with key stakeholders within and outside the cancer center
to guide the development of shared priorities for the center, including research and outreach
efforts.

Conclusions

Results from our triennial Community Health Needs Assessment survey identify areas in
which certain racial and ethnic minority groups differ significantly from WNHSs in ways

that may affect cancer prevention, diagnosis, treatment, and survival. Our cancer center is
now tasked with working to mitigate these disparities in our catchment area through targeted
and culturally tailored research and outreach efforts. While cancer health disparities are a
problem on a national level, local data is needed in order to address the specific context and
concerns of populations that are served by NCI-designated Comprehensive Cancer Centers.
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