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Abstract

Obijective: Socioeconomic gaps in cancer mortality may be driven partially by poorer uptake of
early detection behaviors among lower socioeconomic status (SES) groups. Lower SES groups
may hold both fewer positive and more negative cancer beliefs that discourage these behaviors.
We examined SES differences in positive and negative cancer beliefs in US adults.

Methods: We conducted telephone interviews with a population-representative sample, aged 50+,
using the Awareness and Beliefs about Cancer (ABC) instrument (N=1,425). Cancer beliefs were
measured using three positively and three negatively framed items. We used multivariable
logistic regression models to examine associations between beliefs and education, which served
as a marker of individual-level SES.

Results: Agreement with positive statements was high (>80%) and did not vary with education,
while agreement with negative statements varied. Relative to adults with a bachelor’s degree,
adults with a high school degree or less were more likely to agree that “treatment is worse than
cancer” (45.2% vs. 68.2%; adjusted odds ratio (aOR)=2.43, 99% confidence interval (CI)=1.50-
3.94), cancer is “a death sentence” (17.4% vs. 33.2%; aOR=2.51, 99% CI=1.45-4.37), and they
“would not want to know if I have cancer” (15.7% vs. 31.6%; aOR=2.88, 99% CI=1.54-5.36).
Conclusions: Positive cancer statements were generally endorsed, but negative statements were
more frequently endorsed by lower SES groups. Additional work is needed to understand how
negative beliefs develop and coexist alongside positive beliefs. Interventions to improve
detection behaviors targeting lower SES groups may benefit from focusing on reducing negative

beliefs, rather than increasing positive beliefs.
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Background

Socioeconomic inequalities in cancer mortality are widening in the US, with the largest
gaps for the most preventable cancers.! Lower survival has been attributed, in part, to later stage
at diagnosis among lower socioeconomic status (SES) groups, which may be a result of lower
engagement in early cancer detection behaviors.? The Model of Pathways to Treatment describes
the intervals an individual may move through before receiving treatment (appraisal, help-
seeking, diagnostic, and pre-treatment), and the patient, provider, healthcare system, and disease
factors that influence the length of these intervals.® Delays can occur in any of these intervals to
exacerbate SES inequalities. For example, the appraisal and help-seeking intervals, which occur
prior to receiving a diagnosis and are collectively called the patient interval, may contribute to
SES differences in cancer survival through differential engagement in early cancer detection
behaviors. Early detection can be achieved through cancer screening and timely medical help
seeking for potential cancer symptoms.* SES disparities are well known within screening —
adults with lower education and income are less likely to have had a recent cervical, breast, or
colorectal cancer screening.® In addition, lower SES is associated with delayed help-seeking for
potential cancer symptoms.® In turn, lower engagement in these early detection behaviors may
contribute to disparities in cancer mortality.

Research suggests that socioeconomic disparities in beliefs about cancer preventability
and outcomes may help to explain the social gradient in early detection behavior. Indeed,
negative beliefs about cancer have been associated with greater healthcare avoidance!® and lower
cancer screening uptake.!! Greater endorsement of these beliefs among lower SES groups may
contribute to cancer disparities through lower uptake of early detection behaviors.'>13 In support

of this hypothesis, certain negative cancer beliefs have been more commonly reported among



lower SES groups. For example, fatalistic attitudes (i.e., the belief that cancer risk is
predetermined and cancer is fatal*4) are more prevalent among lower SES groups.0:15-1°

However, rather than holding solely negative beliefs as has frequently been described,
research is beginning to suggest lower SES groups’ attitudes towards cancer are more complex,
comprising both positive and negative beliefs about different aspects of cancer at the same time.
For example, using a population-based sample of adults in the UK, Quaife et al.?® examined SES
differences in both positive and negative attitudes towards cancers using the Awareness and
Beliefs about Cancer (ABC) survey.?! Results showed that though most adults, regardless of
SES, endorsed the positive cancer beliefs, lower SES adults were significantly more likely to
endorse negative cancer beliefs. In a similar analysis with data from the Danish version of the
ABC survey, Hvidberg et al.?? also found that while most adults agreed with the positive
statements about cancer, people with lower education were significantly more likely to agree
with the negative statements.

To our knowledge, previous US studies examining SES differences in cancer beliefs
have, to date, examined negative beliefs, and relied on items from the Health Information
National Trends Survey (HINTS), which focuses on beliefs about cancer prevention.!116:23-26 |t js
therefore unknown whether the results from the UK and Denmark are applicable to the US,
which has a different healthcare system, and different recommendations for early detection and
access to healthcare. The objective of the current study was to examine the associations of SES
with both positive and negative cancer beliefs about outcomes and the value of early presentation
in a population-based sample of US adults using data from the ABC survey. Determining

whether these trends also exist in the US is important given that both positive and negative



cancer beliefs may contribute to SES cancer disparities. In turn, results might be used to inform
the design of interventions aimed to engage lower SES groups in early detection behaviors.
Methods

Population

The Awareness and Beliefs about Cancer (ABC) survey?! was developed as part of the
International Cancer Benchmarking Partnership (ICBP) and was administered in the UK,
Australia, Canada, Denmark, Sweden, and Norway in 2011 to investigate international
differences in cancer outcomes.?*?’ The US version was adapted with minor language changes
but was nearly identical to the UK version. Using computer-assisted telephone interviews, the
ABC survey was administered to a population-representative sample of English-speaking US
adults aged 50 years and older (N=1,425) from August to October 2014. Adults completed the
survey through a landline (n=1,325) or a cell phone (n=100) interview. Survey design and non-
response weights were developed to ensure that the study sample data were representative of the
US population. Details of the sampling approach and weight development are described
elsewhere.® As this was a phone population-based survey, participants gave verbal informed
consent. Ethical approval was obtained from the National Cancer Institute’s Office of Human
Subjects Research Participation (14CN046).
Measures

Six items assessed cancer beliefs, including three positively framed and three negatively
framed (see Table 2 for positive and Table 3 for negative items). Participants were asked to
indicate how much they agreed or disagreed with each item, with response categories of strongly

disagree, tend to disagree, tend to agree, and strongly agree. In keeping with previous ABC



studies, responses were dichotomized (strongly disagree/tend to disagree/don’t know, or strongly
agree/tend to agree), and refusals were coded as missing.20-%?

In keeping with previous ABC studies,???? education was used as a proxy for individual-
level SES (bachelor’s degree and above, some college, high school or lower). Information on
sociodemographic factors, included gender (female or male), age (50-64y or 65-99y), marital
status (married/cohabiting or single/divorced/widowed), and race (white or non-white). Self-
rated health (good or fair/poor) and cancer experience (none or yes, self or friend/family member
has been diagnosed with cancer) were also measured.

Statistical Analysis

Analyses were modeled after Quaife et al.?° to allow for comparison between the UK and
US in endorsement of cancer beliefs and their associations with SES. Separate multivariable
logistic regression models were used to assess the association between each cancer belief and
SES, adjusting for sociodemographic factors, self-rated health, and cancer experience. Non-
response and survey design weights were applied in the models. Statistical analyses were
performed using Stata 16, and all tests were two-sided with a p<.01 significance level to account
for multiple testing.

Results

In total, 1,425 adults participated in the survey.?® Eligibility was confirmed for 5,397
landline numbers. Of these, 1,839 households had at least one member aged 50 years or older,
and 1,325 agreed to participate, while 462 refused and 52 only partially completed the survey
(interview rate = 72.1%). Eligibility was confirmed for 1,284 cell phone numbers. Of these, 156
individuals were aged 50 years or older, and 100 agreed to participate, while 44 refused and 12

only partially completed the survey (interview rate = 64.1%).



Table 1 shows characteristics of the weighted study sample. The average age of the
sample was 63.5 years (SD = 15.3). There were more women than men (53.5% vs. 46.5%),
adults aged 50-64 years than 65-99 years (56.0% vs. 44.0%), adults who were married or
cohabiting than single, divorced, or widowed (62.8% vs. 37.2%), and White adults than non-
White adults (79.2% vs. 20.8%). Approximately 30% of adults had acquired a bachelor’s degree
or above. Most adults reported that their health was good or very good (71.0%) and had some
experience with cancer (82.5%).

In general, agreement with the positive cancer beliefs was high in the sample (Table 2).
Most participants agreed that “people with cancer can expect to continue with normal activities
and responsibilities” (83.9%), that “cancer can often be cured” (82.8%), and that “going to the
doctor as quickly as possible after noticing a symptom of cancer could increase the chances of
survival” (94.6%). Table 2 shows associations between each positive cancer belief and SES,
adjusting for sociodemographic factors, self-rated health, and cancer experience. In multivariable
analyses, education was not significantly associated with any of the positive beliefs, nor were
any of the other sociodemographic factors, except for gender. Participants who rated their health
as fair or poor were significantly less likely to agree that “people with cancer can expect to
continue with normal activities and responsibilities” (75.0% vs. 87.8% in participants with good
self-rated health), as were participants with cancer experience (91.6% vs. 82.3% in participants
with no cancer experience).

Agreement with the negative cancer beliefs showed relatively greater variability: 26.7%
of participants agreed that “a diagnosis of cancer is a death sentence,” 23.3% agreed that they
“would not want to know if I have cancer,” and 59.6% agreed that “most cancer treatment is

worse than the cancer itself” (Table 3). For each of the negative cancer beliefs, agreement varied



markedly across education level: those with lower education were significantly more likely to
agree with the statements. Compared with adults with a bachelor’s degree or above, those with a
high school degree or less were significantly more likely to agree that “a diagnosis of cancer is a
death sentence” (17.4% vs. 33.2%, respectively), that they “would not want to know if I have
cancer” (15.7% vs. 31.6%), and that “most cancer treatment is worse than the cancer itself”
(45.2% vs. 68.2%). Few other variables showed associations with the negative cancer beliefs.
Participants with cancer experience (19.8% vs. 40.4% with no experience) were significantly less
likely to agree that they “would not want to know if I have cancer.”

Discussion

In this population-based sample of US adults, there was high agreement (>80%) with the
positively framed statements about cancer outcomes and the value of timely help seeking for a
potential cancer symptom. Moreover, there were few differences in these positive beliefs based
on SES or sociodemographic factors. On the other hand, there was lower agreement with the
negatively framed statements among US adults, and greater variation especially by education
level such that those with lower education were more likely to endorse each negative cancer
belief in the adjusted models.

Previous studies using the ABC survey to examine associations between SES and
positive and negative cancer beliefs in the UK?° and Denmark?? also found that most adults
agreed with positive cancer beliefs and that few sociodemographic differences were evident. For
example, 94.6% of US adults agreed that “going to the doctor as quickly as possible after
noticing a symptom of cancer could increase the chances of surviving,” while 97.6% and 97.2%
of adults from the UK and Denmark agreed with this statement, respectively. Taken together,

these results suggest that across countries with differing healthcare systems, beliefs about



cancer’s limited effect on daily living, the value of early diagnosis, and the curability of cancer
are generally held across different SES groups. In turn, these results suggest that SES differences
in negative cancer beliefs are likely to be found across variable healthcare systems, and that
strategies used in other countries to help combat negative cancer beliefs may also be applicable
and useful in the US, despite differences in the structure of healthcare systems.

Also similar to previous ABC studies, lower education consistently predicted higher odds
of endorsing negative cancer beliefs in the present study: respondents with a high school
education or less had two to three times higher odds of endorsing each of the negative beliefs.
There are many potential explanations for these associations. Individuals in lower SES groups
tend to have lower health literacy, which could result in lower understanding of and exposure to
scientific information about improvements in cancer outcomes, which are frequently
disseminated in ways better-suited to those with higher literacy.62> However, we might also
then expect to observe similar SES differences in endorsement of positively framed beliefs,
which we did not observe. Lower SES groups may also find negatively framed items harder to
interpret and, in turn, be more likely to agree with negative statements in general; however, the
ABC measure does not contain non-cancer negatively framed items that could be used to
examine this hypothesis. Alternatively, lower SES groups may have more experience with poorer
cancer outcomes within their close and wider social networks and, as a result, have more
negative expectations about cancer outcomes. In the current sample, people with cancer
experience were more likely to want to know if they have cancer, a finding also reported in the
UK?% and in Denmark,? yet less likely to believe people with cancer can continue with their
normal activities. This finding may reflect that people with cancer experience value complete

knowledge about having cancer, perhaps due to perceiving a more proactive approach to



managing cancer as more effective. However, cancer experience did not significantly differ
among education groups and was not an independent predictor of agreement for two of the
negative statements. The cancer experience item used in the ABC measure does not ask about the
breadth or quality of cancer experiences, and a more nuanced measure of cancer experience may
show different associations with beliefs. In addition to educational attainment, other social
determinants of health, such as access to quality healthcare, likely influence the development of
negative cancer beliefs. Future research should explore how social determinants work together to
shape the formation of cancer beliefs.

The proportions of adults agreeing with positive and negative beliefs were similar across
the countries. For example, agreement with “These days, many people with cancer can expect to
continue with normal activities and responsibilities” was 83.9%, 88.0%, and 83.3% in the US,
UK, and Denmark, respectively. One notable exception to this similarity was agreement with “I
would not want to know if | had cancer,” which was markedly higher in the US (23.3%) than in
either England (11.7%) or Denmark (10.0%). It is unclear why US adults may be more avoidant
of cancer diagnosis information, particularly since beliefs about the curability of cancer were
high. It is possible that beliefs about the potential negative implications of a cancer diagnosis
(e.g., financial burden and stigma of a diagnosis) may be greater in the US due to a lack of
universal healthcare and, in turn, encourage avoidance among certain populations. This
possibility is concerning, since cancer avoidance may discourage the early detection behaviors
that could result in an earlier stage at diagnosis and better cancer outcomes. Future research
should focus on better understanding the basis of and contributors to this belief that may explain

differences in cancer survival among developed countries.
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Similar to previous studies from the US, which have relied on items from HINTS, we
also found SES differences in negative cancer beliefs.!116.23-26 Though HINTS is also a
population-based survey of US adults, the cancer beliefs items are distinct, and results for similar
items provide different conclusions. In particular, one item from HINTS that has appeared on
several cycles (2008, 2013, and 2017) is “When I think of cancer, I automatically think of
death.” Across time, more than 50% of US adults have agreed with this statement. For example,
one study that examined this belief in HINTS 2008 reported that 61% of US adults agreed with
the statement,'® a proportion that was also reported in the 2017 cycle.®® This proportion contrasts
with our finding that 26.7% of adults agreed with a similar item on the ABC measure (“A
diagnosis of cancer is a death sentence”). Disparate results may be explained by differences in
the sampled population (e.g., age groups) and unique aspects of the item wording that influence
the response; however, the results suggest that more research is needed to better understand how
people are interpreting similarly worded items about associations between cancer and death. In
addition, there are important design implications for attitudinal population surveys. Future
studies should aim to measure both positively and negatively framed beliefs, since endorsing
more negative cancer beliefs is not equivalent to endorsing fewer positive cancer beliefs, and
both types of beliefs clearly coexist.
Study Limitations

The current study had several strengths including the large, nationally representative
sample and the use of a validated survey instrument that permitted cross-country comparison. In
addition, the inclusion of both positive and negative cancer beliefs is unique to the ABC
measure. Several limitations also warrant mention. Since this was a cross-sectional study, we are

unable to assess how associations between SES and beliefs are formed over time or whether
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current beliefs are predictive of future early detection behaviors. Furthermore, objectively
observed early detection behaviors were not included in the ABC measure. More research is
needed to assess whether positive and negative beliefs about cancer are predictive of these
behaviors. The use of education as a proxy for SES may be seen as a limitation; however, given
the older age of the sample, education is more appropriate than income and employment status,
which might not be as accurate.3!
Clinical Implications

Our results suggest that interventions to improve early cancer detection behaviors
targeting lower SES groups may benefit from focusing on reducing negative beliefs, rather than
increasing positive beliefs. In addition, our findings match those from other countries that
administered the same survey, suggesting that SES differences in negative cancer beliefs are
independent of healthcare system structure and that strategies used in other countries to reduce
negative cancer beliefs may be useful in the US.
Conclusions

US adults generally agreed with positive statements about the curability of cancer, value
of early diagnosis, and ability to function post-cancer diagnosis; however, adults with lower
education were more likely to agree with negative statements. A better understanding of the
mechanisms through which lower SES contributes to both negative and more mixed beliefs
about cancer outcomes is needed. In addition, more work is needed to establish whether and how
both positive and negative beliefs interact to influence cancer detection behaviors and can be

thusly addressed to improve uptake of these behaviors in lower SES groups.
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Table 1. Sample Characteristics (N=1,425)

Variable n %
Gender

Women 942 53.5

Men 483 46.5
Age

50-64y 687 56.0

65-99y 736 44.0
Marital status

Married/cohabiting 726 62.8

Single/divorced/widowed 684 37.2
Race

White 1185 79.2

Non-White 211 20.8
Education

Bachelors or above 691 30.7

Some college 445 23.8

High school or lower 289 45.5
Self-rated health

Good 1065 71.0

Fair/poor 354 29.1
Cancer experience

None 235 17.5

Self/close other 1181 82.5

Totals may not sum due to missing data. Percentages weighted for survey design.



Table 2. Multivariable Logistic Regression Models Predicting Agreement with Positively Framed Cancer Beliefs

These days, many people with
cancer can expect to continue
with normal activities and

responsibilities

Cancer can often be cured

Going to the doctor as quickly as
possible after noticing a
symptom of cancer could
increase the chances of surviving

(N=1410) (N=1403) (N=1420)
n (%) aOR 99% CI n (%) aOR  99% CI n (%) aOR  99% CI

Total sample 1200 (83.9) 1172 (82.8) 1359 (94.6)
Gender

Men 412 (84.2)  1.00 — 407 (85.8) 1.00 — 459 (94.0)  1.00 —

Women 788 (83.6) 1.11 0.61-2.03 765(80.2) 0.65 0.37-1.13 900(95.1) 1.26 0.44-3.63
Age group

50-64y 579 (83.3) 1.00 — 549 (80.6) 1.00 — 651 (94.1) 1.00 —

65-99y 620 (84.6) 0.93 0.53-1.64 622(85.7) 0.68 0.40-1.51 707(95.2) 0.70 0.27-1.81
Marital status

Married/cohabiting 623 (84.5) 1.00 — 616 (84.9) 1.00 — 695 (95.9) 1.00 —

Single/divorced/widowed  565(82.9) 0.95 0.55-1.65 543(79.4) 0.75 0.44-1.27 652(92.8) 057 0.19-1.69
Race

White 1008 (84.7)  1.00 — 990 (83.7) 1.00 — 1129 (94.5) 1.00 —

Non-White 169 (80.5) 0.85 0.39-1.87 159(78.6) 0.85 0.42-1.73 202(94.7) 117 0.31-4.47
Education

Bachelor’s or above 597 (87.9) 1.00 — 587 (85.1) 1.00 — 674 (95.8) 1.00 —

Some college 373(83.3) 0.71 0.38-1.32 362(825) 0.92 0.51-1.64 417(94.0) 0.75 0.21-2.71

High school or lower 230(81.5) 0.66 0.34-1.27 223(81.5) 0.89 0.50-1.58 268(94.0) 0.82 0.21-3.25
Self-rated health

Good 922 (87.8)  1.00 — 896 (85.2) 1.00 — 1019 (94.8) 1.00 —

Fair/poor 274 (75.0) 044 0.24-0.82 270(76.8) 0.60 0.33-1.06 334(93.9) 0.89 0.30-2.60
Cancer experience

None 205(91.6) 1.00 — 191 (79.8) 1.00 — 222 (91.0) 1.00 —

Self/close other 988(82.3) 0.38 0.16-091 974(83.4) 130 0.65-2.60 1128(95.3) 1.53 0.47-5.01

Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval.
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Table 3. Multivariable Logistic Regression Models Predicting Agreement with Negatively Framed Cancer Beliefs

A diagnosis of cancer is a death

I would not want to know if |

Most cancer treatment is worse

sentence have cancer than the cancer itself
(N=1410) (N=1397) (N=1411)
n (%) aOR 99% ClI n (%) aOR 99% ClI n (%) aOR 99% ClI

Total sample 334 (26.7) 255 (23.3) 772 (59.6)
Gender

Men 120 (28.6) 1.00 — 95 (26.1) 1.00 — 241 (56.3) 1.00 —

Women 214 (25.0) 0.75 0.45-1.25 160(20.9) 0.64 0.37-1.10 531(62.4) 1.14 0.75-1.74
Age group

50-64y 177 (27.6) 1.00 — 129 (22.7) 1.00 — 397 (62.2) 1.00 —

65-99y 156 (25.4) 1.27 0.78-2.06 125(24.0) 0.89 0.52-1.53 373(56.2) 1.38  0.92-2.06
Marital status

Married/cohabiting 149 (25.0) 1.00 — 114 (19.7) 1.00 — 368 (57.0) 1.00 —

Single/divorced/widowed 178 (28.7) 1.21 0.75-1.97 137(28.9) 137 0.79-2.36 393 (63.5) 1.22 0.81-1.85
Race

White 280 (27.0) 1.00 — 191 (20.7)  1.00 — 628 (58.3) 1.00 —

Non-White 47 (25.4) 0.89 0.44-1.78 56 (33.3) 1.87 0.95-3.68 127 (63.7) 1.15 0.64-2.07
Education

Bachelor’s or above 123 (17.4) 1.00 — 79 (15.7) 1.00 — 319 (45.2) 1.00 —

Some college 117 (25.8) 172 1.03-2.87 81(17.1) 1.20 0.63-2.28 266 (61.4) 1.79 1.18-2.71

High school or lower 94 (33.2) 251 1.45-437 95(31.6) 2.88 154-536 187 (68.2) 243 1.50-3.94
Self-rated health

Good 223 (24.4) 1.00 — 173 (21.1) 1.00 — 560 (57.2) 1.00 —

Fair/poor 110 (32.3) 143 0.85-2.41 82(28.8) 126 0.71-2.26 209 (65.5) 1.23 0.77-1.97
Cancer experience

None 53 (22.3) 1.00 — 67 (40.4) 1.00 — 129 (59.3) 1.00 —

Self/close other 278 (27.6) 1.48 0.76-2.88 185(19.8) 0.42 0.14-0.72 637 (59.5) 1.04 0.59-1.86

Abbreviations: aOR, adjusted odds ratio; CI, confidence interval.
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