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Abstract
Background—The relative effects of race/ethnicity and other sociodemographic factors,
compared to those of attitudes and beliefs on willingness to have cancer screening, are not well
understood.

Methods—We conducted telephone interviews with 1148 adults (31% African American, 27%
Puerto Rican American, 43% white) from 3 cities in mainland United States and Puerto Rico.
Respondents reported their sociodemographic characteristics, attitudes about barriers and
facilitators of cancer screening, and willingness to have cancer screening under 4 scenarios: when
done in the community vs one’s doctor’s office, and whether or not one had symptoms.

Results—Racial/ethnic minority status, age, and lower income were frequently associated with
increased willingness to have cancer screening, even after including attitudes and beliefs about
screening. Having screening nearby was important for community screening, and anticipation of
embarrassment from screening for when there were no cancer symptoms. Associations varied
across 4 screening scenarios, with the fewest predictors for screening by one’s doctor when there
were symptoms.

Conclusions—Sociodemographic characteristics not only were related to willingness to have
cancer screenings in almost all cases, but were generally much stronger factors than attitudinal
barriers and facilitators. Cancer screening campaigns should affect attitudinal change where
possible, but should also recognize that targeting screening to specific population groups may be
necessary.
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INTRODUCTION
Cancer screening is crucial to identifying cancer in its early stages, when the disease is more
amenable to treatment or cure. Screening rates among racial and ethnic minorities vary
compared to whites, with minorities having lower screening rates for certain types of cancer,
such as cervical and colorectal cancer.1-3 Individuals with less education and income receive
cancer screening less often than do those with higher levels of each.4 These differential rates
in screening may lead to disparities in cancer-related mortality5-8 and highlight the need to
understand the reasons for cancer screening disparities.9-11 Several studies have examined
the association of race/ethnicity with potential barriers to screening utilization, such as
access to care through health insurance; relationship with health care providers; provider
recommendation of screening; patient knowledge, and attitudes and beliefs about screening.
12-25 Often, these studies, many of them qualitative in nature, have focused on
understanding the dynamics of these issues among a single racial/ethnic group, and they
emphasized the importance of identifying the health beliefs of certain groups to help tailor
interventions and understand their decisions for cancer screening.

However, the relative effects of race/ethnicity on willingness to have cancer screening,
compared to other sociodemographic factors (including education, income, and employment
status), as well as to attitudes and beliefs about screening, are not well understood.26

Although race has been associated with numerous negative predictors of cancer screening, it
may be that many of the factors associated with race, rather than—or in addition to—race
itself, are important driving forces behind such associations, as has been found with regard
to health care utilization in general.27,28 Prior findings also suggest that negative attitudes
towards cancer screening, including fear of pain or diagnosis, disbelief in the efficacy of
screening tests, or generalized distrust of others may be more predominant among racial and
ethnic minorities and thus account for their lower rates of cancer screening.
16,17,21,23-25,29,30 It may be that such factors, which are closely associated with race,
actually drive the race differences in cancer screening, but whether this is the case has not
been well examined. An additional limitation of prior research on various minority
populations which has examined the effects of attitudes and beliefs about cancer screening is
that it has often included only limited sample sizes from single geographic areas. Further,
few studies have specifically examined either the effects of having cancer-related symptoms
(or not), or the type of setting in which cancer screening is provided, on individuals’
willingness to have screening. Presentation of symptoms and screening setting both have the
potential to impact the decision to seek testing,31-33 so attention to these issues is important
for a full understanding of patient attitudes about cancer screening.

Although it is important to identify barriers for specific subsets of the population for
different types of cancer screening, there is also value in understanding general attitudes of
patients about cancer screening in general in order to highlight common barriers for future
research and interventions. While 2 recent papers by our research group addressed this latter
issue and reported that blacks and Hispanics, after adjusting only for demographic factors,
were either as or more likely than whites to self-report willingness to have cancer
screenings, and perceived a higher risk of “not getting a thorough cancer screening” than did
whites, neither of those analyses delved into underlying reasons for those observed
differences.34,35 Therefore, the purpose of this current analysis is to examine general
willingness to engage in cancer screening, in the context of varied symptoms and screening
settings, and among a diverse cohort from multiple geographic areas, with an emphasis on
assessing the influence of race/ethnicity, relative to sociodemographic factors, to both
positive and negative attitudes and beliefs about cancer screening on this willingness to
utilize screening in general. We hypothesized that the association between race and
willingness to receive cancer screening would be attenuated after taking into account a wide
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variety of attitudes, barriers, and facilitators to cancer screening, and after accounting for
positive attitudes for screening.

Further, we anticipated that in the setting of both the greatest urgency (eg, the presence of
symptoms) and most accessible and comfortable screening location (eg, one’s doctor’s
office), the effects of barriers and facilitators to screening would be minimized. Our work
was guided by the health decision model (HDM),36 which is an expanded version of the
patient-focused health belief model37 and includes factors beyond the patient’s own attitudes
and beliefs, which might influence health decisions, such as sociodemographic factors,
experiences with the health care system, and knowledge. In the HDM, there is not a
particular causal ordering of factors influencing health decisions; rather, each of the domains
of health beliefs, patient preferences, experience, and knowledge influence one another, and
are also affected by social interaction and sociodemographic factors. Thus, in this study, we
used the HDM as a guide for thinking about the various sociodemographic factors, barriers,
facilitators hypothesized to affect willingness to have cancer screening, but not for positing
causal relationships among the elements.

METHODS
Study Sample and Procedures

To ensure a wide geographic, racial/ethnic representation which included substantial
representation of whites, African Americans, and Hispanics, we contacted a random sample
of residents of 3 cities—San Juan, Puerto Rico; Baltimore, Maryland; and New York, New
York—from September to December 2003. We conducted random-digit-dial telephone
interviews to noninstitutionalized adults residing in telephone-equipped homes. A total of
1148 adult African Americans, Puerto-Rican Hispanics, and whites responded, with
response rates of 58%, 51%, and 45%, respectively, and an overall completion rate of
82.6%. The final study sample consisted of 356 African Americans, 313 Puerto Rican
Americans, and 493 non-Hispanic whites. Since we did not collect identifying information
about respondents, our institutional review board (IRB) determined this study to be
“exempt” from full IRB review.

MEASURES
Questionnaire

We administered a questionnaire to all study participants, which contained all measures used
in this analysis, and which has been fully described (as regards development, administration,
and data analysis decisions) in our prior publications based upon this survey.34,35,38 The
questionnaire was administered either in English or Spanish, at the preference of the
respondent.

Dependent Variables
Willingness to have cancer screening under specific conditions—We asked
questions about individuals’ self-reported willingness to participate in cancer screening
exams under 4 different conditions. These questions assessed the respondent’s self-reported
likelihood to have a cancer screening: (1) by their own physician when there are no
symptoms (“doctor/no symptoms;” the question read, “How likely are you to go for a
regular annual cancer screening exam given by your doctor, if you have NO symptoms?”);
(2) by their own physician when there are symptoms (“doctor/symptoms;” the question was:
“If your own doctor told you that you have some symptoms and needed a cancer screening
exam, how likely are you to go and have that cancer screening exam?”); (3) when it is a free
cancer screening exam in the community when there are no symptoms (“community/no
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symptoms:” the question read “Some group in your community, such as a school, church, or
the Lions’ Club, offers you the opportunity to have a free cancer screening exam. How
likely are you to participate at a community-level free cancer screening exam if you have no
symptoms?”); and (4) when it is a free cancer screening exam in the community when there
are symptoms (“community/symptoms;” the question was: “Some group in your
community, such as a school, church, or the Lions’ Club, offers you the opportunity to have
a free cancer screening exam. How likely are you to participate at a community level free
cancer screening exam if you have symptoms?”). Responses for all questions were on a 5-
point scale with 1 signifying “very unlikely” and 5 signifying “very likely.” The respondent
was not given a definition of what “by your doctor” referred to, so responses are based on
their subjective interpretation of each item.

Independent Variables
Barriers to and facilitators of cancer screening—The questionnaire also included
items to assess the impact of attitudes and beliefs about potential barriers to screening,
including fear of: (1) getting AIDS; (2) being a “guinea pig;” (3) test results not being
private or confidential; (4) how the disease would upset one’s family; (5) hearing one has
cancer; (6) feeling that one is unlikely to get cancer; (7) lack of trust in medical
professionals; (8) fear that the test might be painful; and (9) fear of being embarrassed in the
cancer screening exam. In addition, the questionnaire asked about factors that might
facilitate an individual’s participation in cancer screening, including: (1) the belief that early
detection might save one’s life; (2) having close friends or a relative encouraging
participation in cancer screening; (3) having close friends or a relative participating in
cancer screening; (4) having a close friend or relative who has had cancer; (5)
encouragement of one’s physician to be screened; (6) encouragement of one’s dentist to be
screened; (7) having one’s insurance company paying for the screening exam; and (8)
having a nearby location for the screening. A 5-point Likert scale was used for responses to
all questions, ranging from “not at all” to “totally.” These were analyzed as single items.

Sociodemographic factors—Respondents were asked to self-report their sex, race,
ethnicity (Puerto Rican Hispanic or not), year of birth, income (in $5000 increments),
highest education attained, whether they were currently employed, and health status
(response categories: excellent, very good, good, fair, poor).

Covariates
General attitudes—We assessed respondents’ general attitudes towards cancer screening
exams, asking how effective the respondent believed cancer screening exams are in
detecting cancer (higher scores indicate stronger beliefs in effectiveness). In addition, to
understand if willingness to participate in cancer screening might be associated with a
person’s general trust in people, we included the Trust in People scale.39 This scale includes
the following questions: Generally speaking, would you say that: (1) most people can be
trusted or that you can’t be too careful in dealing with people?; (2) most of the time, people
try to be helpful, or that they are mostly just looking out for themselves?; (3) most people
would try to take advantage of you if they got the chance or would they try to be fair? The
scale is the sum of these 3 items (range, 0-3); a higher score indicates greater trust in people.

Statistical Analysis
Initially, we examined descriptive statistics for all variables, including distributions of
responses to each of the dependent variables by race/ethnicity. To explore whether the
dependent variables regarding willingness to have cancer screening would function better as
a scale or several scales, we conducted exploratory factor analyses but found that the factors
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did not lead to scales with acceptable internal consistency reliability. Thus, we retained 4
separate items for the outcome variables. Next, we examined bivariate associations between
each independent variable and the dependent variables, examining dependent variable means
by each category of the independent sociodemographic variables and 0-order correlations
between each barrier or facilitator and the dependent variables. Then, we computed multiple
linear regression models to examine the effects of race/ethnicity and other sociodemographic
factors, after adjusting for the barriers and facilitators to willingness to have cancer
screening, under the four conditions.

RESULTS
Sociodemographic Characteristics of the Sample

The mean age of respondents was 44.9 years (not shown); 54.5% of the sample were female
(Table 1). Puerto Rican Hispanics comprised 22.4% (n = 311) of the sample, while 31.1%
were non-Hispanic African American (n = 355) and 46.5% were non-Hispanic white (n =
482). Regarding income, 24.2% earned less then $20 000; 24.5% earned between $20 000
and 34 999; 16.0% earned between $35 000 and $49 999; 16.7% earned between $50 000
and $74 999; and 18.6% earned more than $75 000. More than half of the sample (59.6%)
was employed, 12.1% had a high school education or less, and 52.7% indicated a health
status of excellent or very good.

Ranking of the 4 Scenarios by Willingness to Have Cancer Screenings by Race/Ethnicity
To examine the overall likelihood of respondents indicating they were “very likely” to
obtain screening within the 4 scenarios (screening by one’s own physician with and without
symptoms; and screening in the community with and without symptoms), we found that the
4 scenarios were ranked in the same order by African Americans, Puerto Rican Hispanics,
and whites: (1) “own MD, with symptoms” (with 92%-93% responding “very likely” across
the racial/ethic groups); (2) “community screening, with symptoms” (47%-71%); (3) “own
MD, no symptoms” (44%-50%), and (4) “community event, no symptoms” (23%-45%)
(results not shown). With the exception of the first scenario, in which greater than 90% of
each of the 3 racial/ethnic groups responded “very likely,” Puerto Rican Hispanics were the
most willing to have a cancer screening under each of the 3 other scenarios (p ≤ .0001).

Factors Associated With Willingness to have cancer Screening
Screening by one’s own physician given no symptoms—Bivariate analyses
indicated that female sex, older age, and more education were associated with more
willingness for cancer screening by one’s own physician when there are no symptoms
(Table 1). Beliefs in one’s likelihood of getting cancer, fear of pain or embarrassment upon
screening, the perception that screening saves lives, friends/family encouraged one to get
screened, also participate in screening, and have had cancer, encouragement from one’s
physician or dentist, having insurance and screening nearby were all significantly associated
with willingness to have screening (Table 2).

When we then adjusted for the effects of potential barriers and facilitators of screening by
one’s own physician given no symptoms, we found that the barrier of fear of getting cancer
was associated with a greater likelihood of having screening, while beliefs about cancer
screening’s effectiveness, perceptions of likelihood of getting cancer, less concern about
being embarrassed by the screening exam, and perceiving that screening saves lives were
associated with the likelihood of having screening (Table 3). Although education was no
longer significant in the multivariate model, we found that those with income levels between
$50 000 and $75 000 were less likely to be willing to have cancer screening by one’s own
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physician, compared to those of the highest income level, as were younger persons and
males, while African Americans were more willing to have screening than whites.

Free community screening given no symptoms—Bivariate results (Table 1)
indicated that Puerto Rican Hispanics and African Americans were more willing to obtain
cancer screening in the community, given no symptoms, than were whites, as were those
with lower incomes. In addition, those with the lower levels of education were more likely
to express willingness to be screened in a community setting given no symptoms than those
with more education. Fear of getting AIDS, cancer, lack of trust in the medical
establishment, fear of pain, as well as the perception that screening saves lives, friends/
family encouraged one to get screened, also participate in screening, and have had cancer,
having insurance and screening nearby were all significantly associated with willingness to
have screening (Table 2).

In the multivariate model, only 1 barrier—embarrassment—remained significant after
adjustment for other factors (greater embarrassment was associated with less likelihood of
screening). Two facilitators were significantly associated with screening willingness—
physician encouragement, which was associated with less likelihood to get screening, and
having screening nearby, which was associated with a greater willingness to be screened.
Being Puerto Rican Hispanic or African American, having lower income and less education
were each associated with greater willingness for community cancer screening with no
symptoms.

Free community screening given symptoms—In bivariate analyses, almost all
sociodemographic factors were associated with screening willingness in this context: being
male, younger, being Puerto Rican Hispanic or African American, having lower income, and
less education were associated with greater likelihood of indicating willingness for
community screening given symptoms. Fear of getting AIDS or cancer, or having pain, as
well as the perception that screening saves lives, friends/family encouraged one to get
screened, also participate in screening, and have had cancer, having insurance and screening
nearby were all significantly associated with willingness to have screening (Table 2).

In the final model, no barriers were significant, but beliefs in the effectiveness of screening
were significantly associated with the outcome, and having screening nearby was associated
with greater willingness for screening. Male sex, being Puerto Rican Hispanic, being of
younger age, and having lower income were also all positively associated with willingness
for community screening given symptoms.

Screening by one’s own doctor given symptoms—No sociodemographic variables
were associated with the likelihood of getting screening by one’s own physician, given
symptoms, in bivariate analyses (Table 1). Fear of begin a guinea pig, the perception that
screening saves lives, having family or friends who have had cancer, having a physician or
dentist encourage one to have screening, and having insurance were all significantly
associated with willingness to have screening (Table 2).

In the full model (Table 3), no barriers or facilitators were significantly associated with
screening willingness. Only being employed and having greater trust in people were
significantly associated with increased willingness to participate in cancer screening by
one’s own physician, given symptoms; there were no significant effects of race/ethnicity.
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SUMMARY OF RESULTS
Across the multivariate models for all dependent variables, health status was never
significantly associated with screening willingness, and being employed was only associated
with willingness for screening by one’s physician when one has symptoms. Respondents’
ratings of the effectiveness of screening were associated with likelihood of screening in 3 of
the 4 scenarios. Trust in people was associated with screening willingness (in the context of
having symptoms, and screening by one’s physician such that more trust was associated
with greater willingness to be screened). In bivariate results, Puerto Rican Hispanics and/or
African Americans were significantly more willing than whites to have all types of
screening, except for the scenarios in which screening would be done by one’s own
physician with or without symptoms (there were no race/ethnic differences and very few
sociodemographic differences overall in endorsement of this outcome, with 92% to 93% of
each racial/ethnic group indicating “very likely” for this specific scenario). Thus, some
effects of race/ethnicity persisted across almost all multivariate models (except for screening
by a physician when symptoms existed), such that the effect remained, although it was
slightly attenuated, even after adjusting for other sociodemographic factors, barriers and
facilitators of screening.

DISCUSSION
We examined the effects of race/ethnicity and other sociodemographic characteristics on
willingness for cancer screening, after accounting for the effects of attitudes about potential
barriers and facilitators of cancer screening, drawing on data from a diverse sample. We
considered these dynamics in the context in which screening would be done (community vs
by one’s own physician) and in the context of whether or not the respondent had cancer-
related symptoms.

On the bivariate level, numerous sociodemographic factors were associated with willingness
to have screening, with the exception of physician-administered screening when there were
symptoms, where no sociodemographic variables were significant. Notably, the effects of
the sociodemographic factors (especially race/ethnicity and income) consistently persisted in
multivariate models. This suggests that effects of these characteristics are not attenuated by
the inclusion of attitudes and beliefs, and points to the probable independent impact of these
characteristics on screening willingness. The relative size of the effects we observed also
supports this notion, as the size of the effects for sociodemographics were generally greater
than those for the attitudinal/belief variables.

However, across the models, several barriers and facilitators of screening were associated
with screening willingness, again with the exception of physician-administered screening
with symptoms present. Thus, we conclude that sociodemographic factors are associated
with willingness to have cancer screening in almost all cases, but that perceived barriers and
facilitators also matter sometimes, as well.

Almost no variables in our multivariate models were significantly associated with
willingness to have screening done by one’s own physician given the presence of cancer-
related symptoms. This suggests that the urgency or concern associated with such a
screening, to be conducted in the relative privacy and familiarity of one’s own doctor’s
office, overshadows any of the attitudinal or sociodemographic dimensions we measured.
Thus, in situations where screening seems less “discretionary,” neither sociodemographic
factors nor attitudes contributed strongly to willingness for screening. Similarly, for
community screenings in the presence of symptoms, almost no attitudes were significant,
although sociodemographics were.
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Being Puerto Rican Hispanic or African American was a fairly consistent predictor of
willingness to have cancer screening. Thus, race/ethnicity may be a factor that needs to be
considered in the case of public health outreach for cancer screening, but it seems less
important in the context of individual clinicians recommending cancer screening within their
own setting. These findings also support the idea that making free cancer screening available
in the community will help to attract more African Americans and Hispanics.

The strengths of this study included the focus on an ethnically and racially diverse sample
from multiple geographic areas, the availability of data on both sociodemographic and
attitudinal factors and the inclusion of multiple questions about cancer screening in a variety
of contexts. While it can be argued that this study was limited by its reliance on questions
about potential willingness to seek cancer screening in general (vs actual receipt of
screening), prior health behavior research has shown that intentions for health behavior are
important predictors of actual health behavior.40 There is also value in understanding
individuals’ beliefs about cancer screening in general, different from their thoughts about
specific cancers and screening tests for them. We were unable to account for the effects of
having a primary care physician, compared to not, which may impact willingness to seek
screening, although our questions did ask about willingness to have cancer screening by
one’s own physician. Similarly, we did not have data on the proportion of patients having
their own primary care physician available for this analysis, which is a limitation of the
study. Our questionnaire also did not ask about other potential factors associated with
screening, such as history of screening and family history of cancer. The general Trust in
People scale may not translate into trust in the medical community, yet we felt it important
to account for individuals’ general levels of trust, which would likely affect their trust in the
medical establishment as well. As previously noted, our questionnaire addressed cancer
screening in general, though there is some evidence that willingness to screen may vary with
the type of cancer. However, information of general attitudes towards cancer screening may
be helpful in designing future interventions and campaigns to improve overall screening
rates.

Our results document the important effects of sociodemographic factors on willingness to
have cancer screening and echo others’ findings that knowledge and attitudes about 1
particular cancer screening—mammography—did not independently predict its use.41 As
others have noted, more needs to be known about cancer screening practices among
Hispanics in the United States.4 The results of this investigation clearly show that Puerto
Rican Hispanic ethnicity is an important predictor of willingness to have community based
screening. This study contributes new information to the literature indicating that the
relationship between race/ethnicity and willingness to be screened are not attenuated by
attitudes about potential barriers and facilitators to screening, and also that screening site
may influence individuals’ willingness to be screened.

In summary, our results indicate that willingness to seek cancer screening is influenced by
sociodemographic characteristics, over and above attitudes about screening, and yet, in some
contexts, these latter factors should also be considered in promoting screenings. Since most
sociodemographic characteristics are not easily mutable, their potential impact on cancer
screening availability and awareness campaigns must be recognized, so as to target such
campaigns to the populations which can most benefit from the needed cancer screening. In
addition, it appears that both the location of screening and the potential urgency of screening
influence the relative importance of each type of factor, suggesting that future efforts to
increase screening should consider location and emphasize urgency, where appropriate.
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