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A B S T R A C T

Background: Sociocultural factors, such as health insurance status, income, education, and acculturation, predict
cancer screening among U.S. Hispanics/Latinos. However, these factors can be difficult to modify. More research
is needed to identify individual-level modifiable factors that may improve screening and subsequent cancer
outcomes in this population. The aim of this study was to examine cancer fatalism (i.e., the belief that there is
little or nothing one can do to lower his/her risk of developing cancer) as a determinant of adherence to national
screening guidelines for colorectal, breast, prostate, and cervical cancer among Hispanics/Latinos.
Methods: Participants were from the multi-site Hispanic Community Health Study/Study of Latinos (HCHS/SOL)
Sociocultural Ancillary Study (N = 5313). The National Cancer Institute (NCI) Health Interview National Trends
Survey was used to assess cancer fatalism and receipt of cancer screening. Adherence was defined as following
screening guidelines from United States Preventive Services Task Force and the American Cancer Society during
the study period.
Results: Adjusting for well-established determinants of cancer screening and covariates (health insurance status,
income, education, acculturation, age, Hispanic/Latino background), lower cancer fatalism was marginally as-
sociated with greater adherence to screening for colorectal (OR 1.13, 95% CI [.99–1.30], p = .07), breast (OR
1.16, 95% CI [.99–1.36], p = .08) and prostate cancer (OR 1.18, 95% CI [.97–1.43], p = .10), but not cervical
cancer.
Conclusions: The associations of cancer fatalism were small and marginal, underlining that sociocultural factors
are more robust determinants of cancer screening adherence among Hispanics/Latinos.

1. Introduction

Hispanics/Latinos comprise 18% of the population in the United
States (U.S.) [1] and are one of the largest and most rapidly growing
ethnic minority groups in the nation, accounting for more than half of
the overall growth in the United States between 2000 and 2010 [2].

Cancer has surpassed cardiovascular disease as the leading cause of
death among Hispanics/Latinos [3,4]. Effective cancer screening pre-
vents the development of colorectal and cervical cancer by commonly
detecting abnormal cells and growths before they progress to malig-
nancies [5–12]. For colorectal, cervical, breast, and prostate cancer,
screening can also improve treatment and survival outcomes by
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detecting early-stage malignancies when treatment is more effective
[13–17]. Nevertheless, relative to non-Hispanic/Latino Whites, His-
panics/Latinos in the United States demonstrate lower rates of
screening for colorectal, breast, prostate, and cervical cancer [18–26]
and are more likely to be diagnosed at advanced stages of cancer
[27–33].

Sociocultural factors, such as health insurance, income, education,
and acculturation, have been shown to predict use of preventive ser-
vices and cancer screening among U.S. Hispanics/Latinos [34–47].
Compared to non-Hispanic/Latino whites, Hispanics/Latinos are more
likely to have less educational attainment, live below the federal pov-
erty level, and be foreign-born [48,49]. Furthermore, approximately
37% of Hispanic/Latino adults lack health insurance and 28% do not
have a usual or primary care provider, compared to only 13% and 16%
of non-Hispanic/Latino whites, respectively [50]. However, socio-
cultural factors (e.g., health insurance status, income, education, and
acculturation) that contribute to cancer disparities in Hispanics/Latinos
can be difficult to modify. Therefore, more research is needed to
identify individual-level modifiable factors that can be targeted to im-
prove screening adherence and subsequent cancer outcomes in this
population.

Cancer fatalism is broadly defined as deterministic beliefs about
cancer, including the powerlessness of humans to influence cancer
outcomes, the definitive role of external causes in the development of
cancer, and the inevitability of death after a cancer diagnosis [51–53].
One facet of cancer fatalism, the belief that there is little or nothing one
can do to lower his/her risk of developing cancer, is the focus of the
current study. Research demonstrates that Hispanics/Latinos generally
report greater cancer fatalism and lower cancer screening self-efficacy,
which often corresponds with lower rates of cancer screening intention
and participation [54–65]. No study has previously examined the re-
lationship between cancer fatalism and cancer screening among His-
panics/Latinos using data from the Hispanic Community Health Study/
Study of Latinos (HCHS/SOL) – the only population-based cohort study
of Hispanics/Latinos in the U.S. In the current study, we were parti-
cularly interested in examining the relationship between cancer
fatalism and adherence to cancer screening guidelines (rather than base
rates of screening) when adjusting for well-established determinants of
cancer screening like the previously mentioned sociocultural factors.

The Health Belief Model [66] posits that engagement in health-
promoting behaviors such as cancer screening is influenced by an in-
dividual’s beliefs, including perceived susceptibility to an illness, per-
ceived severity of an illness, perceived benefits of engaging in a health-
promoting behavior, perceived barriers of engaging in a health-pro-
moting behavior, and self-efficacy. Cancer fatalism may be particularly
important when examining screening for colorectal, breast, prostate,
and cervical cancer since lifestyle and health behaviors (such as over-
weight/obesity, sedentary behavior, smoking, alcohol consumption,
poor diet, unprotected sex) are major risk factors for these cancers
[67–70]. In fact, the majority individuals who are diagnosed with
breast, colorectal, and prostate cancer have no known family history
[71–73] and infection by the human papillomavirus (HPV) is the most
important risk factor for cervical cancer [74]. Previous studies have
demonstrated that cancer fatalism is associated with worse health be-
haviors, including a lower likelihood of exercising weekly, eating five
or more fruits and vegetables daily, and seeking cancer information
[51,52]. We posit that individuals who believe that there are health-
promoting behaviors that can prevent cancer are more likely to be
adherent to cancer screening, which is related to improved outcomes
through both prevention and early-detection. From the lens of the
Health Belief Model, cancer fatalism, or the belief that there is little or
nothing one can do to lower his/her risk of developing cancer, reflects a
deterministic view of susceptibility to cancer and possibly a perception
that there is little benefit to adhering to cancer screening guidelines.
Therefore, the purpose of the current study was to examine cancer
fatalism as a determinant of adherence to the national cancer screening

guidelines for colorectal, breast, prostate, and cervical cancer estab-
lished by the United States Preventive Services Task Force and Amer-
ican Cancer Society among participants from the HCHS/SOL, a multi-
center population-based cohort study of Hispanics/Latinos in the U.S.
We hypothesized that lower cancer fatalism would be associated with
greater adherence to cancer screenings for all four cancer types, even
when adjusting for sociocultural factors that have been shown to be
associated with screening behavior (i.e., health insurance, income,
education, acculturation).

2. Methods

2.1. Participants

The Hispanic Community Health Study/Study of Latinos (HCHS/
SOL) is a multi-center observational study of 16,415 Hispanic/Latino
men and women ages 18 to 74 years old in the United States.

2.2. Procedure

A detailed description of the Hispanic Community Health Study/
Study of Latinos (HCHS/SOL) has been previously published [75,76].
Briefly, using a two-stage probability sampling of households in se-
lected census tracts, participants were recruited from four regions in the
United States between 2008 and 2011: Bronx, New York; Chicago, Il-
linois; Miami, Florida; and San Diego, California. The Sociocultural
Ancillary Study of the HCHS/SOL [77] enrolled a subset of 5313 par-
ticipants who completed an additional psychosocial assessment, in-
cluding measures of cancer screening and cancer fatalism. Institutional
Review Board (IRB) approval was obtained at each field center and at
the HCHS/SOL coordinating center.

2.3. Measures

2.3.1. Cancer screening
Cancer screening was assessed using the National Cancer Institute

(NCI) Health Interview National Trends Survey (HINTS) [78] in ac-
cordance to the United States Preventive Services Task Force (USPSTF)
and the American Cancer Society (ACS) screening guidelines. A detailed
description of cancer screening guidelines and the questionnaire has
been previously published by Valdovinos and colleagues [79]. Receipt
of the following cancer screening tests was assessed: mammogram, Pap
smear, fecal occult blood test (FOBT), colonoscopy/sigmoidoscopy, and
prostate-specific antigen (PSA) test. Adherence to colorectal, breast,
cervical, and prostate cancer screening was defined as a dichotomous
variable (adherent versus non-adherent). Each type of cancer screening
was assessed separately within the recommended age group and sex.
Adherence was defined as receipt of screening within recommended
timeframes according to guidelines from USPSTF and ACS that were in
effect during the study years (2008–2011) [80]. Briefly, for colorectal
cancer, men and women ages 50 and older were classified as adherent if
they reported receipt of either a FOBT within 1 year, colonoscopy
within 10 years, sigmoidoscopy within 5 years, or both a colonoscopy
and sigmoidoscopy within 10 years. For breast cancer, women ages 40
and older were classified as adherent if they reported receipt of a
mammogram within 2 years. For cervical cancer, women ages 18 and
older were classified as adherent if they reported receipt of a Pap smear
within 2 years. For prostate cancer, men ages 50 and older were clas-
sified as adherent if they reported receipt of a PSA test within 1 year.

2.3.2. Cancer fatalism
Cancer fatalism was measured using the National Cancer Institute

(NCI) Health Interview National Trends Survey (HINTS) [78], which
assesses different cancer-related health beliefs. Participants were asked
to rate their agreement with the following statement: “There’s not much
you can do to lower your chances of getting cancer.” on a four-point
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Likert-type scale (1 = strongly agree, 2 = somewhat agree, 3 = somewhat
disagree, 4 = strongly disagree). Note that higher scores reflect lower cancer
fatalism.

2.3.3. Demographic & sociocultural factors
A sociodemographic questionnaire was used to assess age, annual

household income, total years of education, and Hispanic/Latino
background (i.e., Dominican, Central American, Cuban, Mexican,
Puerto Rican, South American, and mixed/other). Health insurance
status was assessed via self-report and was dichotomized such that
participants who reported either public or private insurance were ca-
tegorized as insured and those that reported no insurance were cate-
gorized as uninsured. Two facets of U.S. acculturation were assessed
using the language and ethnic social relations subscales of the Short
Acculturation Scale for Hispanics (SASH) [81] (Language subscale:
English version α = .80, Spanish version α = .85; ethnic social rela-
tions subscale: English version α = .65, Spanish version α = .71).
Higher scores in the language and ethnic social relations subscales in-
dicate a higher degree of English language use and U.S. American social
relations, respectively.

2.4. Data analysis

Analyses were conducted using SAS (9.4). Pearson correlations were
conducted in order to examine bivariate associations among primary
study variables, including cancer fatalism and sociocultural factors (i.e.,
age, income, education, health insurance status, and two facets of ac-
culturation [language use and ethnic social relations]). In our primary
analyses, we examined the relationship between cancer fatalism and
adherence to national cancer screening guidelines when adjusting for
sociocultural variables by conducting a series of logistic regression
analyses. For each cancer-specific screening (i.e., colorectal, breast,
cervical, prostate), cancer screening adherence (0 = non-adherence, 1
= adherence) was simultaneously regressed on cancer fatalism and the
sociocultural variables listed above.1 Logistic regression analyses also
controlled for Hispanic/Latino background and field center; however,
differences in cancer fatalism and cancer screening adherence by His-
panic/Latino background and study center were not examined as these
analyses are outside the scope of the current study and require complex
modeling in order to account for the collinearity between Hispanic/
Latino background and study center. All analyses using inferential
statistics accounted for the multi-site survey design and sample weights
to produce weighted population estimates [75].

3. Results

Table 1 displays the sociodemographic characteristics of the HCHS/
SOL target population. Most participants were not born in the U.S.
(7–16%) and slightly more than half had health insurance (52–59%)
and a combined household income at or below $20,000 (53–59%).
Screening adherence also varied by cancer type (breast: 71%; cervical:
74%; colorectal: 58%; prostate: 35%). Table 2 displays a correlation
matrix for primary study variables, including cancer fatalism and so-
ciocultural factors. Younger age (r = −0.11, p < .0001), higher in-
come (r = 0.16, p < .0001), more education (r = 0.23, p < .0001),
and a higher degree of English language use (r = 0.18, p < .0001) and
U.S. American social relations (r = 0.15, p < .0001) were associated
with lower cancer fatalism. Health insurance status was not associated
with cancer fatalism (p > .10).

The relationship between cancer fatalism and sociocultural factors
with adherence to national screening guidelines for colorectal, breast,

prostate, and cervical cancer are presented in Table 3. Adjusting for
sociocultural factors and covariates (i.e., age, income, health insurance
status, education, Hispanic/Latino background, sex [colorectal cancer
screening only]), lower cancer fatalism was marginally associated with
greater adherence to screening for colorectal (OR 1.13, 95% CI
[.99–1.30], p = .07), breast (OR 1.16, 95% CI [.99–1.36], p = .08) and
prostate cancer (OR 1.18, 95% CI [.97–1.43], p = .10), but not cervical
cancer (p > .10). Having health insurance was a robust predictor of
adherence to screening for all four cancer types (colorectal: OR 2.70,
95% CI [1.97–3.70], p < .0001; breast: OR 2.92, 95% CI [2.09–4.07],
p < .0001; prostate: OR 2.80, 95% CI [1.70–4.61], p < .0001; cer-
vical: OR 1.87, 95% CI [1.33–2.62], p = .0004). Higher income was
associated with greater adherence to screening for colorectal (OR 1.08,
95% CI [1.01–1.16], p = .02) and prostate (OR 1.11, 95% CI
[1.01–1.23], p = .04) cancer, but not breast or cervical cancer
(p’s > .10). A higher degree of U.S. American social relations was as-
sociated with greater adherence to prostate cancer screening (OR 1.52,
95% CI [1.01–2.28], p = .05) and marginally greater adherence to
colorectal screening (OR 1.31, 95% CI [.98–1.76], p = .07), but not
screening for breast or cervical cancer (p’s > .10). A higher degree of
English language use was associated with lower adherence to breast
(OR .75, 95% CI [.60–.93], p = .009) and cervical cancer (OR 0.80,
95% CI [.65–.99], p = .04), but not screening for colorectal and pros-
tate cancer (p’s > .10). Men were less likely to be adherent to colorectal
cancer screening than women (OR .76, 95% CI [.60–.97], p = .03).
Older age was associated with greater adherence to screening for col-
orectal, breast, and prostate cancer (colorectal: OR 1.06, 95% CI
[1.03–1.08], p < .0001; breast: OR 1.04, 95% CI [1.01–1.07],
p = .007; prostate: OR 1.05, 95% CI [1.02–1.08], p = .003), whereas
younger age was associated with greater adherence to cervical cancer
screening (OR 0.98, 95% CI [.97–.99], p = .0004). Education was not
associated with greater adherence to cancer screening across the four
cancer types (p’s > .10).

4. Discussion

The primary aim of this study was to examine cancer fatalism (i.e.,
the belief that there is little or nothing one can do to lower his/her risk
of developing cancer) as a determinant of adherence to national
guidelines for colorectal, breast, prostate, and cervical cancer screening
in a large, population-based sample of the Hispanics/Latinos from
Hispanic Community Health Study/Study of Latinos (HCHS/SOL).
Adjusting for well-established determinants of cancer screening (i.e.,
health insurance status, income, education, acculturation), lower
cancer fatalism was marginally associated with greater adherence to
screening for colorectal, breast, and prostate cancer. Results suggest
that increasing an individual’s confidence in his/her ability to take
action to lower his/her risk of developing cancer may be a viable in-
tervention target to increasing screening adherence for the three most
common cancers among Hispanics/Latinos [4]. Nevertheless, the effects
of cancer fatalism were small and marginal, underlining that socio-
cultural factors like health insurance status, income, and acculturation
are more robust determinants of cancer screening adherence among
Hispanics/Latinos. These results await replication before re-
commendations to reduce cancer fatalism among Hispanics/Latinos are
warranted.

Importantly, individuals who were older, lower income, less edu-
cated, and less acculturated to the U.S. (i.e., lower degree of English
language use and U.S. American social relations) reported greater
cancer fatalism. These findings highlight the importance of considering
age, income, education, and U.S. acculturation when working with
Hispanics/Latinos to improve adherence to national cancer screening
guidelines, as these factors may help identify individuals who need
additional support increasing confidence in their ability to lower their
risk of developing cancer.

As previously reported [79], having health insurance was a robust

1 Sex was only included in models examining adherence to colorectal cancer
screening guidelines since screening guidelines for the other three cancer types
(i.e., breast, cervical, and prostate) are sex-specific.
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predictor of adherence to screening for all four cancer types. This
finding is timely and notable in the current sociopolitical context in
which many individuals in the U.S., including a disproportionate
number of low income and minority individuals, may lose health in-
surance coverage if the Affordable Care Act (ACA) is repealed [82].
Other factors associated with greater cancer screening adherence, in-
cluding higher income and a higher degree of U.S. American social
relations (a facet of acculturation), have been previously documented
[34–47]. Of note, a higher degree English language use (another facet
of acculturation) was associated with lower screening adherence for

breast and cervical cancer. This finding is contrary to previous research
demonstrating lower cancer screening among Hispanics/Latinos with
limited English proficiency [42,83,84]. Furthermore, limited English
proficiency has been shown to be associated with lower enrollment in
insurance programs like expanded Medicaid coverage through ACA [4]
and the current study also demonstrated that a higher degree of English
language use is associated with lower cancer fatalism. Therefore, these
results should be interpreted with caution and await replication. While
older age was associated with greater adherence to screening for col-
orectal, breast, and prostate cancer, younger age was uniquely

Table 1
Sociodemographic Characteristics.

Breast Cancer
Screening

Cervical Cancer Screening Colorectal Cancer Screening Prostate Cancer Screening

Unweighted
n = 2,262

Unweighted
n = 2,960

Unweighted
n = 2,239

Unweighted
n = 802

Age, M (SE) 52.93 (0.38) 44.26 (0.45) 59.41 (0.23) 59.33 (0.33)
Female, % 100% 100% 56% 0%
U.S. Born, % 9% 16% 7% 9%
Have Health Insurance, % 55% 52% 59% 59%
Income, %

Less than $10,000 25% 20% 24% 21%
$10,001-$20,000 34% 36% 34% 32%
$20,001-$40,000 28% 30% 28% 29%
$40,001-$75,000 8% 9% 8% 10%
More than $75,000 5% 4% 6% 7%

Years of Education, M (SE) 11.30 (0.16) 11.71 (0.13) 11.00 (0.17) 11.32 (0.24)
Adherently Screening, % 71% 74% 58% 35%
Cancer Fatalism, %

(“There’s not much you can do to lower your chances of getting cancer”)
Strongly agree 18% 15% 21% 20%
Somewhat agree 26% 27% 26% 27%
Somewhat disagree 30% 30% 28% 27%
Strongly disagree 27% 28% 26% 26%

SASH Social Relations, M, (SE) 2.13 (0.03) 2.18 (0.02) 34.97 (0.30) 2.15 (0.03)
SASH Language, M, (SE) 1.70 (0.04) 1.90 (0.04) 1.72 (0.05) 1.83 (0.07)
Hispanic/Latino Background, %

Dominican 13% 13% 10% 9%
Central American 7% 8% 7% 6%
Cuban 22% 19% 29% 32%
Mexican 33% 37% 27% 25%
Puerto Rican 17% 15% 20% 20%
South American 6% 5% 6% 6%
More than one/Other 2% 3% 1% 1%

Study Center, %
Bronx 31% 32% 29% 28%
Chicago 12% 15% 12% 13%
Miami 33% 29% 39% 40%
San Diego 24% 24% 21% 19%

Note: Percentages, means, and standard deviations reflect weighted population estimates.

Table 2
Pearson Correlations for Cancer Fatalism and Sociocultural Factors, r (p-value).

1 2 3 4 5 6 7

1. Cancer Fatalism 1 0.15 0.18 0.01 0.23 −0.11 0.16
(< .0001) (< .0001) (0.413) (< .0001) (< .0001) (< .0001)

2. SASH Social Relations 0.15 1 0.53 0.18 0.21 −0.07 0.15
(< .0001) (< .0001) (< .0001) (< .0001) (< .0001) (< .0001)

3. SASH Language 0.18 0.53 1 0.25 0.26 −0.19 0.23
(< .0001) (< .0001) (< .0001) (< .0001) (< .0001) (< .0001)

4. Health Insurance 0.01 0.18 0.25 1 0.03 0.15 0.09
(0.413) (< .0001) (< .0001) (0.052) (< .0001) (< .0001)

5. Years of Education 0.23 0.21 0.26 0.03 1 −0.19 0.23
(< .0001) (< .0001) (< .0001) (0.052) (< .0001) (< .0001)

6. Age −0.11 −0.07 −0.19 0.15 −0.19 1 −0.07
(< .0001) (< .0001) (< .0001) (< .0001) (< .0001) (< .0001)

7. Income 0.16 0.15 0.23 0.09 0.23 −0.07 1
(< .0001) (< .0001) (< .0001) (< .0001) (< .0001) (< .0001)

SASH = Short Acculturation Scale for Hispanics. Health insurance status (0 = uninsured, 1= insured). Note cancer fatalism is coded such that higher scores reflect
lower fatalism.
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associated with greater adherence to cervical cancer screening, which is
congruous with the peak incidence of cervical cancer in women be-
tween ages 35 to 44 [85,86]. Hispanic/Latino men were less likely to be
adherent to colorectal cancer screening than women, a pattern of re-
sults that diverges from research documenting higher overall rates of
colorectal cancer screening in men than women in U.S. population-
based studies [40,87–90].

4.1. Strengths & limitations

This study has several notable strengths, including the use of a large,
population-based sample of Hispanics/Latinos in the U.S. and the as-
sessment of adherence to national cancer screening guidelines for four
cancers: colorectal, breast, prostate, and cervical. However, findings
should be interpreted within the context of study limitations. The pri-
mary limitation of this study is its cross-sectional design. Future re-
search should employ prospective, longitudinal designs in order to es-
tablish temporal precedence between cancer fatalism and subsequent
engagement in guideline-adherent cancer screening. Another major
limitation was the use of a single-item measure of cancer fatalism.
Future research should examine other, more comprehensive measures
of cancer fatalism. We also note that the reliability for the ethnic social
relations subscale of the SASH was relatively low, therefore corre-
sponding results await replication. The current study defined adherence
according to screening guidelines from the United States Preventive
Services Task Force and the American Cancer Society during the study
period (2008–2011), however cancer screening guidelines change over
time [80]. Most notably, guidelines regarding prostate cancer screening
via PSA testing have changed significantly since the study period and
PSA testing is no longer uniformly recommended for men over 50 years
of age with an average risk of developing prostate cancer [80,91,92].
Furthermore, in addition to the four cancer types included in this study,
there are other cancers (e.g., lung and skin cancer) for which lifestyle
and health behaviors are major risk factors. Therefore, future research
examine adherence to updated cancer screening guidelines and con-
sider including adherence to screening for other relevant cancers.

Author contribution

All the authors contributed to this research and article.
Conceptualization: Patricia I. Moreno, Betina Yanez, & Frank J. Penedo;
Data Analysis: Patricia I. Moreno & Katy Wortman; Funding
Acquisition: Frank J. Penedo & Linda C. Gallo; Writing - Original Draft:
Patricia I. Moreno, Betina Yanez, Steven J. Schuetz, Katy Wortman,
Linda C. Gallo, Catherine Benedict, Carrie E. Brintz, Jianwen Cai, Sheila
F. Castaneda, Krista M. Perreira, Patricia Gonzalez, Franklyn Gonzalez
II, Carmen R. Isasi, & Frank J. Penedo; Writing - Review and Editing:
Patricia I. Moreno, Betina Yanez, Steven J. Schuetz, Katy Wortman,
Linda C. Gallo, Catherine Benedict, Carrie E. Brintz, Jianwen Cai, Sheila
F. Castaneda, Krista M. Perreira, Patricia Gonzalez, Franklyn Gonzalez
II, Carmen R. Isasi, & Frank J. Penedo.

Sources of funding

The Hispanic Community Health Study/Study of Latinos (HCHS/SOL)
was carried out as a collaborative study supported by contracts from the
National Heart, Lung, and Blood Institute (NHLBI) to the University of North
Carolina (N01-HC65233), University of Miami (N01-HC65234), Albert
Einstein College of Medicine (N01-HC65235), Northwestern University (N01-
HC65236), and San Diego State University (N01-HC65237). The following
Institutes/Centers/Offices contribute to the HCHS/SOL through a transfer of
funds to the NHLBI: National Center on Minority Health and Health
Disparities, the National Institute of Deafness and Other Communications
Disorders, the National Institute of Dental and Craniofacial Research, the
National Institute of Diabetes and Digestive and Kidney Diseases, the National
Institute of Neurological Disorders and Stroke, and the Office of DietaryTa

bl
e
3

Ca
nc

er
Fa

ta
lis

m
an

d
So

ci
oc

ul
tu

ra
lF

ac
to

rs
as

D
et

er
m

in
an

ts
of

A
dh

er
en

ce
to

Ca
nc

er
Sc

re
en

in
g

G
ui

de
lin

es
.

Co
lo

re
ct

al
Ca

nc
er

Sc
re

en
in

g
Br

ea
st

Ca
nc

er
Sc

re
en

in
g

Pr
os

ta
te

Ca
nc

er
Sc

re
en

in
g

Ce
rv

ic
al

Ca
nc

er
Sc

re
en

in
g

B
(S
E)

O
R
(9
5%

CI
)

p
B
(S
E)

O
R
(9
5%

CI
)

p
B
(S
E)

O
R
(9
5%

CI
)

p
B
(S
E)

O
R
(9
5%

CI
)

p

Ca
nc

er
Fa

ta
lis

m
.1

3
(.0

7)
1.

13
(.9

9–
1.

30
)

.0
7

.1
5

(.0
8)

1.
16

(.9
9–

1.
36

)
.0

8
.1

6
(.1

0)
1.

18
(.9

7–
1.

43
)

.1
0

.0
6

(.0
7)

1.
06

(.9
2–

1.
23

)
.4

0
A
ge

.0
5

(.0
1)

1.
06

(1
.0

3–
1.

08
)

<
.0

00
1

.0
4

(.0
1)

1.
04

(1
.0

1–
1.

07
)

.0
07

.0
5

(.0
2)

1.
05

(1
.0

2–
1.

08
)

.0
03

−
.0

2
(.0

1)
.9

8
(.9

7–
.9

9)
.0

00
4

Se
x M

al
e

vs
.F

em
al

e
(r

ef
)

−
.2

7
(.1

2)
.7

6
(.6

0–
.9

7)
.0

3
In

co
m

e
.0

8
(.0

3)
1.

08
(1

.0
1–

1.
16

)
.0

2
.0

1
(.0

4)
1.

01
(0

.9
3–

1.
10

)
0.

86
.1

0
(.0

5)
1.

11
(1

.0
1–

1.
23

)
.0

4
.0

2
(.0

4)
1.

02
(.9

4–
1.

11
)

.5
9

H
ea

lth
In

su
ra

nc
e

In
su

re
d

vs
.U

ni
ns

ur
ed

(r
ef

)
1.

00
(.1

6)
2.

70
(1

.9
7–

3.
70

)
<

.0
00

1
1.

07
(.1

7)
2.

92
(2

.0
9–

4.
07

)
<

.0
00

1
1.

03
(.2

6)
2.

80
(1

.7
0–

4.
61

)
<

.0
00

1
.6

2
(.1

7)
1.

87
(1

.3
3–

2.
62

)
.0

00
4

Ed
uc

at
io

n,
ye

ar
s

SA
SH

Et
hn

ic
So

ci
al

Re
la

tio
ns

.2
7

(.1
5)

1.
31

(.9
8–

1.
76

)
.0

7
.0

6
(.2

4)
1.

06
(.6

7–
1.

68
)

0.
80

.4
2

(.2
1)

1.
52

(1
.0

1–
2.

28
)

.0
5

−
.0

4
(.1

9)
.9

6
(.6

7–
1.

39
)

.8
4

SA
SH

La
ng

ua
ge

U
se

.1
3

(.1
1)

1.
14

(.9
1–

1.
41

)
.2

5
−

.3
0

(.1
1)

.7
5

(.6
0–

.9
3)

.0
09

−
.2

2
(.1

5)
.8

0
(.5

9–
1.

09
)

.1
6

−
.2

3
(.1

0)
.8

0(
.6

5–
.9

9)
.0

4

SA
SH

=
Sh

or
t
A
cc

ul
tu

ra
tio

n
Sc

al
e

fo
r
H
is
pa

ni
cs

.A
ll

an
al

ys
es

co
nt

ro
lle

d
fo

r
H
is
pa

ni
c/

La
tin

o
ba

ck
gr

ou
nd

an
d

st
ud

y
ce

nt
er

.N
ot

e
ca

nc
er

fa
ta

lis
m

is
co

de
d

su
ch

th
at

hi
gh

er
sc

or
es

re
fle

ct
lo

w
er

fa
ta

lis
m

.

P.I. Moreno, et al. Cancer Epidemiology 60 (2019) 39–45

43



Supplements. The HCHS/SOL Sociocultural Ancillary Study (HCHS/SOL
SCAS) was funded by NHLBI (RC2 HL101649). P.I.M and S.J.S. was sup-
ported through a National Cancer Institute Training Grant (5T32CA193193).
S.F.C. was supported by the SDSU/UCSD Cancer Center Comprehensive
Partnership (U54 CA13238406A1/U54 CA13237906A1).

Conflicts of interest

Authors do not have any conflicts of interest to declare.

Acknowledgements

The authors thank the staff and participants of the Hispanic
Community Health Study/Study of Latinos (HCHS/SOL) and the HCHS/
SOL Sociocultural Ancillary Study (HCHS/SOL SCAS) for their im-
portant contributions.

References

[1] U.S. Census Bureau, Annual Estimates of the Resident Population by Sex, Age, Race,
and Hispanic Origin for the United States and States, (2015) http://factfinder.
census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk.

[2] J.S. Passel, D. v Cohn, M.H. Lopez, Hispanics Account for More Than Half of
Nation’s Growth in Past Decade, Wash. DC Pew Hisp. Cent., 2011 (Accessed 22
November 2016), http://www.pewhispanic.org/files/reports/140.pdf.

[3] M. Heron, National Center for Health Statistics, Hyattsville, MD (2016).
[4] American Cancer Society, Cancer Facts & Figures for Hispanics/Latinos 2015–2017,

American Cancer Society, Atlanta, GA, 2015.
[5] L. Peirson, D. Fitzpatrick-Lewis, D. Ciliska, R. Warren, Screening for cervical cancer:

a systematic review and meta-analysis, Syst. Rev. 2 (2013) 35, https://doi.org/10.
1186/2046-4053-2-35.

[6] P. Sasieni, A. Castanon, J. Cuzick, Effectiveness of cervical screening with age:
population based case-control study of prospectively recorded data, BMJ 339
(2009) b2968, https://doi.org/10.1136/bmj.b2968.

[7] V.A. Moyer, Screening for cervical cancer: US Preventive Services Task Force re-
commendation statement, Ann. Intern. Med. 156 (2012) 880–891.

[8] National Cancer Institute, Cervical Cancer Screening (PDQ®)–Health Professional
Version, (2018) https://www.cancer.gov/types/cervical/hp/cervical-screening-
pdq#cit/section_1.1.

[9] National Cancer Institute, Colorectal Cancer Screening (PDQ®)–Health Professional
Version, (2018) https://www.cancer.gov/types/colorectal/hp/colorectal-
screening-pdq#link/_342_toc.

[10] S.J. Winawer, A.G. Zauber, The advanced adenoma as the primary target of
screening, Gastrointest. Endosc. Clin. N. Am. 12 (2002) 1–9, https://doi.org/10.
1016/S1052-5157(03)00053-9.

[11] W. Atkin, K. Wooldrage, A. Brenner, J. Martin, U. Shah, S. Perera, F. Lucas,
J.P. Brown, I. Kralj-Hans, P. Greliak, K. Pack, J. Wood, A. Thomson, A. Veitch,
S.W. Duffy, A.J. Cross, Adenoma surveillance and colorectal cancer incidence: a
retrospective, multicentre, cohort study, Lancet Oncol. 18 (2017) 823–834, https://
doi.org/10.1016/S1470-2045(17)30187-0.

[12] S. Winawer, The role of colonscopy and polypectomy in the prevention of colorectal
cancer, Cancer Epidemiol. Prev. Biomark. 16 (2007) CN14-03-CN14-03.

[13] American Cancer Society, Cancer Prevention & Early Detection Facts & Figures
2017–2018, American Cancer Society, Atlanta, GA, 2017.

[14] R.A. Smith, D. Manassaram-Baptiste, D. Brooks, M. Doroshenk, S. Fedewa,
D. Saslow, O.W. Brawley, R. Wender, Cancer screening in the United States, 2015: a
review of current American Cancer Society guidelines and current issues in cancer
screening, CA Cancer J. Clin. 65 (2015) 30–54, https://doi.org/10.3322/caac.
21261.

[15] D. Saslow, D. Solomon, H.W. Lawson, M. Killackey, S.L. Kulasingam, J. Cain,
F.A.R. Garcia, A.T. Moriarty, A.G. Waxman, D.C. Wilbur, N. Wentzensen,
L.S. Downs, M. Spitzer, A.-B. Moscicki, E.L. Franco, M.H. Stoler, M. Schiffman,
P.E. Castle, E.R. Myers, American Cancer Society, American Society for Colposcopy
and Cervical Pathology, American Society for Clinical Pathology, American Cancer
Society, American Society for Colposcopy and Cervical Pathology, and American
Society for Clinical Pathology screening guidelines for the prevention and early
detection of cervical cancer, Am. J. Clin. Pathol. 137 (2012) 516–542, https://doi.
org/10.1309/AJCPTGD94EVRSJCG.

[16] K.C. Oeffinger, E.T.H. Fontham, R. Etzioni, A. Herzig, J.S. Michaelson, Y.-C.T. Shih,
L.C. Walter, T.R. Church, C.R. Flowers, S.J. LaMonte, A.M.D. Wolf, C. DeSantis,
J. Lortet-Tieulent, K. Andrews, D. Manassaram-Baptiste, D. Saslow, R.A. Smith,
O.W. Brawley, R. Wender, Breast cancer screening for women at average risk: 2015
guideline update from the American Cancer Society, JAMA 314 (2015) 1599–1614,
https://doi.org/10.1001/jama.2015.12783.

[17] B. Levin, D.A. Lieberman, B. McFarland, R.A. Smith, D. Brooks, K.S. Andrews,
C. Dash, F.M. Giardiello, S. Glick, T.R. Levin, P. Pickhardt, D.K. Rex, A. Thorson,
S.J. Winawer, Screening and surveillance for the early detection of colorectal cancer
and adenomatous polyps, 2008: a joint guideline from the American Cancer Society,
the US Multi-Society Task Force on Colorectal Cancer, and the American College of
Radiology, CA Cancer J. Clin. 58 (2008) 130–160, https://doi.org/10.3322/CA.
2007.0018.

[18] National Center for Health Statistics, Health, United States, 2013: With Special
Feature on Prescription Drugs, National Center for Health Statistics, Hyattsville

(MD), 2014 (Accessed 3 October 2017), http://www.ncbi.nlm.nih.gov/books/
NBK209224/.

[19] J.F. Wharam, F. Zhang, X. Xu, B.E. Landon, D. Ross-Degnan, National trends and
disparities in cervical cancer screening among commercially insured women,
2001–2010, Cancer Epidemiol. Prev. Biomark. 23 (2014) 2366–2373, https://doi.
org/10.1158/1055-9965.EPI-13-1202.

[20] P.Y. Miranda, W. Tarraf, P. González, M. Johnson-Jennings, H.M. González, Breast
cancer screening trends in the United States and ethnicity, Cancer Epidemiol.
Biomark. Prev. Publ. Am. Assoc. Cancer Res. Cosponsored Am. Soc. Prev. Oncol. 21
(2012) 351–357, https://doi.org/10.1158/1055-9965.EPI-11-0873.

[21] N. Breen, J.F. Gentleman, J.S. Schiller, Update on mammography trends: compar-
isons of rates in 2000, 2005, and 2008, Cancer 117 (2011) 2209–2218, https://doi.
org/10.1002/cncr.25679.

[22] P. Bandi, V. Cokkinides, R.A. Smith, A. Jemal, Trends in colorectal cancer screening
with home-based fecal occult blood tests in adults ages 50 to 64 years, 2000–2008,
Cancer 118 (2012) 5092–5099, https://doi.org/10.1002/cncr.27529.

[23] C.N. Klabunde, K.A. Cronin, N. Breen, W.R. Waldron, A.H. Ambs, M.R. Nadel,
Trends in colorectal cancer test use among vulnerable populations in the United
States, Cancer Epidemiol. Biomark. Prev. Publ. Am. Assoc. Cancer Res. Cosponsored
Am. Soc. Prev. Oncol. 20 (2011) 1611–1621, https://doi.org/10.1158/1055-9965.
EPI-11-0220.

[24] B.A. Glenn, R. Bastani, A.E. Maxwell, C.M. Mojica, A.K. Herrmann, N.V. Gallardo,
K.A. Swanson, L.C. Chang, Prostate cancer screening among ethnically diverse first-
degree relatives of prostate cancer cases, Health Psychol. Off. J. Div. Health
Psychol. Am. Psychol. Assoc. 31 (2012) 562–570, https://doi.org/10.1037/
a0028626.

[25] H.A. Beydoun, M.A. Beydoun, Predictors of colorectal cancer screening behaviors
among average-risk older adults in the United States, Cancer Causes Control 19
(2008) 339–359.

[26] S.S. Coughlin, R.J. Uhler, T. Richards, K.M. Wilson, Breast and cervical cancer
screening practices among Hispanic and non‐Hispanic women residing near the
United States‐Mexico border, 1999–2000, Fam. Community Health 26 (2003)
130–139.

[27] R. Smith-Bindman, D.L. Miglioretti, N. Lurie, L. Abraham, R.B. Barbash,
J. Strzelczyk, M. Dignan, W.E. Barlow, C.M. Beasley, K. Kerlikowske, Does utili-
zation of screening mammography explain racial and ethnic differences in breast
cancer? Ann. Intern. Med. 144 (2006) 541–553.

[28] E.T. Warner, R.M. Tamimi, M.E. Hughes, R.A. Ottesen, Y.-N. Wong, S.B. Edge,
R.L. Theriault, D.W. Blayney, J.C. Niland, E.P. Winer, J.C. Weeks, A.H. Partridge,
Time to diagnosis and breast cancer stage by race/ethnicity, Breast Cancer Res.
Treat. 136 (2012) 813–821, https://doi.org/10.1007/s10549-012-2304-1.

[29] C.M. Mojica, B.A. Glenn, C. Chang, R. Bastani, The relationship between neigh-
borhood immigrant composition, limited English proficiency, and late-stage color-
ectal cancer diagnosis in California, Biomed Res. Int. 2015 (2015) 460181, https://
doi.org/10.1155/2015/460181.

[30] M.T. Halpern, E.M. Ward, A.L. Pavluck, N.M. Schrag, J. Bian, A.Y. Chen,
Association of insurance status and ethnicity with cancer stage at diagnosis for 12
cancer sites: a retrospective analysis, Lancet Oncol. 9 (2008) 222–231, https://doi.
org/10.1016/S1470-2045(08)70032-9.

[31] J.B. Mitchell, L.A. McCormack, Time trends in late-stage diagnosis of cervical
cancer. Differences by race/ethnicity and income, Med. Care 35 (1997) 1220–1224.

[32] R.M. Hoffman, F.D. Gilliland, J.W. Eley, L.C. Harlan, R.A. Stephenson, J.L. Stanford,
P.C. Albertson, A.S. Hamilton, W.C. Hunt, A.L. Potosky, Racial and ethnic differ-
ences in advanced-stage prostate cancer: The Prostate Cancer Outcomes Study,
JNCI J. Natl. Cancer Inst. 93 (2001) 388–395, https://doi.org/10.1093/jnci/93.5.
388.

[33] H.L. Howe, X. Wu, L.A.G. Ries, V. Cokkinides, F. Ahmed, A. Jemal, B. Miller,
M. Williams, E. Ward, P.A. Wingo, A. Ramirez, B.K. Edwards, Annual report to the
nation on the status of cancer, 1975–2003, featuring cancer among U.S. Hispanic/
Latino populations, Cancer 107 (2006) 1711–1742, https://doi.org/10.1002/cncr.
22193.

[34] R.E. Zambrana, N. Breen, S.A. Fox, M.L. Gutierrez-Mohamed, Use of cancer
screening practices by Hispanic women: analyses by subgroup, Prev. Med. 29
(1999) 466–477, https://doi.org/10.1006/pmed.1999.0566.

[35] S.E. Echeverria, O. Carrasquillo, The roles of citizenship status, acculturation, and
health insurance in breast and cervical cancer screening among immigrant women,
Med. Care 44 (2006) 788–792, https://doi.org/10.1097/01.mlr.0000215863.
24214.41.

[36] M.A. Rodríguez, L.M. Ward, E.J. Pérez-Stable, Breast and cervical cancer screening:
impact of health insurance status, ethnicity, and nativity of Latinas, Ann. Fam. Med.
3 (2005) 235–241, https://doi.org/10.1370/afm.291.

[37] S.S. Coughlin, R.J. Uhler, Breast and cervical cancer screening practices among
Hispanic women in the United States and Puerto Rico, 1998–1999, Prev. Med. 34
(2002) 242–251, https://doi.org/10.1006/pmed.2001.0984.

[38] M. Bazargan, S.H. Bazargan, M. Farooq, R.S. Baker, Correlates of cervical cancer
screening among underserved Hispanic and African-American women, Prev. Med.
39 (2004) 465–473, https://doi.org/10.1016/j.ypmed.2004.05.003.

[39] G.N. Ioannou, M.K. Chapko, J.A. Dominitz, Predictors of colorectal cancer screening
participation in the United States, Am. J. Gastroenterol. 98 (2003) 2082–2091,
https://doi.org/10.1111/j.1572-0241.2003.07574.x.

[40] H.I. Meissner, N. Breen, C.N. Klabunde, S.W. Vernon, Patterns of colorectal cancer
screening uptake among men and women in the United States, Cancer Epidemiol.
Prev. Biomark. 15 (2006) 389–394, https://doi.org/10.1158/1055-9965.EPI-05-
0678.

[41] E. Selvin, K.M. Brett, Breast and cervical cancer screening: sociodemographic pre-
dictors among White, Black, and Hispanic women, Am. J. Public Health 93 (2003)
618–623, https://doi.org/10.2105/AJPH.93.4.618.

[42] C.A. DuBard, Z. Gizlice, Language spoken and differences in health status, access to
care, and receipt of preventive services among US Hispanics, Am. J. Public Health
98 (2008) 2021–2028, https://doi.org/10.2105/AJPH.2007.119008.

P.I. Moreno, et al. Cancer Epidemiology 60 (2019) 39–45

44

http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk
http://www.pewhispanic.org/files/reports/140.pdf
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0015
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0020
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0020
https://doi.org/10.1186/2046-4053-2-35
https://doi.org/10.1186/2046-4053-2-35
https://doi.org/10.1136/bmj.b2968
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0035
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0035
https://www.cancer.gov/types/cervical/hp/cervical-screening-pdq#cit/section_1.1
https://www.cancer.gov/types/cervical/hp/cervical-screening-pdq#cit/section_1.1
https://www.cancer.gov/types/colorectal/hp/colorectal-screening-pdq#link/_342_toc
https://www.cancer.gov/types/colorectal/hp/colorectal-screening-pdq#link/_342_toc
https://doi.org/10.1016/S1052-5157(03)00053-9
https://doi.org/10.1016/S1052-5157(03)00053-9
https://doi.org/10.1016/S1470-2045(17)30187-0
https://doi.org/10.1016/S1470-2045(17)30187-0
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0060
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0060
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0065
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0065
https://doi.org/10.3322/caac.21261
https://doi.org/10.3322/caac.21261
https://doi.org/10.1309/AJCPTGD94EVRSJCG
https://doi.org/10.1309/AJCPTGD94EVRSJCG
https://doi.org/10.1001/jama.2015.12783
https://doi.org/10.3322/CA.2007.0018
https://doi.org/10.3322/CA.2007.0018
http://www.ncbi.nlm.nih.gov/books/NBK209224/
http://www.ncbi.nlm.nih.gov/books/NBK209224/
https://doi.org/10.1158/1055-9965.EPI-13-1202
https://doi.org/10.1158/1055-9965.EPI-13-1202
https://doi.org/10.1158/1055-9965.EPI-11-0873
https://doi.org/10.1002/cncr.25679
https://doi.org/10.1002/cncr.25679
https://doi.org/10.1002/cncr.27529
https://doi.org/10.1158/1055-9965.EPI-11-0220
https://doi.org/10.1158/1055-9965.EPI-11-0220
https://doi.org/10.1037/a0028626
https://doi.org/10.1037/a0028626
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0125
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0125
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0125
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0130
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0130
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0130
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0130
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0135
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0135
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0135
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0135
https://doi.org/10.1007/s10549-012-2304-1
https://doi.org/10.1155/2015/460181
https://doi.org/10.1155/2015/460181
https://doi.org/10.1016/S1470-2045(08)70032-9
https://doi.org/10.1016/S1470-2045(08)70032-9
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0155
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0155
https://doi.org/10.1093/jnci/93.5.388
https://doi.org/10.1093/jnci/93.5.388
https://doi.org/10.1002/cncr.22193
https://doi.org/10.1002/cncr.22193
https://doi.org/10.1006/pmed.1999.0566
https://doi.org/10.1097/01.mlr.0000215863.24214.41
https://doi.org/10.1097/01.mlr.0000215863.24214.41
https://doi.org/10.1370/afm.291
https://doi.org/10.1006/pmed.2001.0984
https://doi.org/10.1016/j.ypmed.2004.05.003
https://doi.org/10.1111/j.1572-0241.2003.07574.x
https://doi.org/10.1158/1055-9965.EPI-05-0678
https://doi.org/10.1158/1055-9965.EPI-05-0678
https://doi.org/10.2105/AJPH.93.4.618
https://doi.org/10.2105/AJPH.2007.119008


[43] C.B. Steele, D.S. Miller, C. Maylahn, R.J. Uhler, C.T. Baker, Knowledge, attitudes,
and screening practices among older men regarding prostate cancer, Am. J. Public
Health 90 (2000) 1595–1600.

[44] T.L. Byrd, R. Chavez, K.M. Wilson, et al., Barriers and facilitators of cervical cancer
screening among Hispanic women, Ethn. Dis. 17 (2007) 129.

[45] P. Gonzalez, S.F. Castaneda, P.J. Mills, G.A. Talavera, J.P. Elder, L.C. Gallo,
Determinants of breast, cervical and colorectal cancer screening adherence in
Mexican–American women, J. Commun. Health 37 (2012) 421–433, https://doi.
org/10.1007/s10900-011-9459-2.

[46] A.F. Jerant, J.J. Fenton, P. Franks, Determinants of racial/ethnic colorectal cancer
screening disparities, Arch. Intern. Med. 168 (2008) 1317–1324, https://doi.org/
10.1001/archinte.168.12.1317.

[47] S. Soneji, K. Armstrong, D.A. Asch, Socioeconomic and physician supply determi-
nants of racial disparities in colorectal cancer screening, J. Oncol. Pract. 8 (2012)
e125–e134, https://doi.org/10.1200/JOP.2011.000511.

[48] K. Dominguez, A. Penman-Aguilar, M.-H. Chang, R. Moonesinghe, T. Castellanos,
A. Rodriguez-Lainz, R. Schieber, et al., Vital signs: leading causes of death, pre-
valence of diseases and risk factors, and use of health services among Hispanics in
the United States—2009–2013, MMWR Morb. Mortal. Wkly. Rep. 64 (2015)
469–478.

[49] U.S. Census Bureau, 2013 American Community 1-Year Estimates for the United
States, Not Including Puerto Rico, (2013) factfinder.census.gov/faces/
tableservices/jsf/pages/index.xhtm.

[50] Centers for Disease Control and Prevention, National Health Interview Surveys,
(2013) documentation.cdc.gov/nchs/nhis.htm.

[51] L.C. Kobayashi, S.G. Smith, Cancer fatalism, literacy, and cancer information
seeking in the American public, Health Educ. Behav. 43 (2016) 461–470, https://
doi.org/10.1177/1090198115604616.

[52] J. Niederdeppe, A.G. Levy, Fatalistic beliefs about cancer prevention and three
prevention behaviors, Cancer Epidemiol. Prev. Biomark. 16 (2007) 998–1003,
https://doi.org/10.1158/1055-9965.EPI-06-0608.

[53] B.D. Powe, R. Finnie, Cancer fatalism: the state of the science, Cancer Nurs. 26
(2003) 454–467.

[54] V. Carpenter, B. Colwell, Cancer knowledge, self-efficacy, and cancer screening
behaviors among Mexican-American women, J. Cancer Educ. 10 (1995) 217–222.

[55] D. Buller, M.R. Modiano, J.G. De Zapien, J. Meister, S. Saltzman, F. Hunsaker,
Predictors of cervical cancer screening in Mexican American women of re-
productive age, J. Health Care Poor Underserved 9 (1998) 76–95.

[56] S.S. Coughlin, K.M. Wilson, Breast and cervical cancer screening among migrant
and seasonal farmworkers: a review, Cancer Detect. Prev. 26 (2002) 203–209,
https://doi.org/10.1016/S0361-090X(02)00058-2.

[57] M.E. Fernández, A. Gonzales, G. Tortolero-Luna, J. Williams, M. Saavedra-Embesi,
W. Chan, S.W. Vernon, Effectiveness of Cultivando la Salud: a breast and cervical
cancer screening promotion program for low-income Hispanic women, Am. J.
Public Health 99 (2009) 936–943.

[58] Y. Molina, J. Martínez-Gutiérrez, K. Püschel, B. Thompson, Plans to obtain a
mammogram among Chilean women: the roles of recommendations and self-effi-
cacy, Health Educ. Res. 28 (2013) 784–792, https://doi.org/10.1093/her/cyt047.

[59] J.T. Gonzalez, Factors relating to frequency of breast self-examination among low-
income Mexican American women. Implications for nursing practice, Cancer Nurs.
13 (1990) 134–142.

[60] G. Ogedegbe, A.N. Cassells, C.M. Robinson, K. DuHamel, J.N. Tobin, C.H. Sox,
A.J. Dietrich, Perceptions of barriers and facilitators of cancer early detection
among low-income minority women in community health centers, J. Natl. Med.
Assoc. 97 (2005) 162–170.

[61] C.D. Braschi, J.R. Sly, S. Singh, C. Villagra, L. Jandorf, Increasing colonoscopy
screening for Latino Americans through a patient navigation model: a randomized
clinical trial, J. Immigr. Minor. Health 16 (2014) 934–940.

[62] E.J. Pérez-Stable, F. Sabogal, R. Otero-Sabogal, R.A. Hiatt, S.J. McPhee,
Misconceptions about cancer among Latinos and Anglos, JAMA 268 (1992)
3219–3223, https://doi.org/10.1001/jama.1992.03490220063029.

[63] K. Espinosa de los Monteros, L.C. Gallo, The relevance of fatalism in the study of
Latinas’ cancer screening behavior: a systematic review of the literature, Int. J.
Behav. Med. 18 (2011) 310–318, https://doi.org/10.1007/s12529-010-9119-4.

[64] D.M. Harris, J.E. Miller, D.M. Davis, Racial differences in breast cancer screening,
knowledge and compliance, J. Natl. Med. Assoc. 95 (2003) 693–701.

[65] L.T. Austin, F. Ahmad, M.-J. McNally, D.E. Stewart, Breast and cervical cancer
screening in Hispanic women: a literature review using the health belief model,
Womens Health Issues 12 (2002) 122–128, https://doi.org/10.1016/S1049-
3867(02)00132-9.

[66] I.M. Rosenstock, Historical origins of the Health Belief Model, Health Educ.
Monogr. 2 (1974) 328–335, https://doi.org/10.1177/109019817400200403.

[67] National Cancer Institute, Cervical Cancer Prevention (PDQ®)–Health Professional
Version, (2018) https://www.cancer.gov/types/cervical/hp/cervical-prevention-
pdq.

[68] National Cancer Institute, Breast Cancer Prevention (PDQ®)–Health Professional
Version, (2018) https://www.cancer.gov/types/breast/hp/breast-prevention-pdq#
section/_1.

[69] National Cancer Institute, Colorectal Cancer Prevention (PDQ®)–Health
Professional Version, (2018) https://www.cancer.gov/types/colorectal/hp/
colorectal-prevention-pdq#section/_1.

[70] National Cancer Institute, Prostate Cancer Prevention (PDQ®)–Health Professional

Version, (2018) https://www.cancer.gov/types/prostate/hp/prostate-prevention-
pdq#section/_17.

[71] American Cancer Society, Colorectal Cancer Risk Factors, (2018) https://www.
cancer.org/cancer/colon-rectal-cancer/causes-risks-prevention/risk-factors.html.

[72] American Cancer Society, Prostate Cancer Risk Factors, (2016) https://www.
cancer.org/cancer/prostate-cancer/causes-risks-prevention/risk-factors.html.

[73] American Cancer Society, Breast Cancer Risk Factors You Cannot Change, (2017)
https://www.cancer.org/cancer/breast-cancer/risk-and-prevention/breast-cancer-
risk-factors-you-cannot-change.html.

[74] American Cancer Society, What Are the Risk Factors for Cervical Cancer? (2017)
https://www.cancer.org/cancer/cervical-cancer/causes-risks-prevention/risk-
factors.html.

[75] L.M. LaVange, W.D. Kalsbeek, P.D. Sorlie, L.M. Avilés-Santa, R.C. Kaplan,
J. Barnhart, K. Liu, A. Giachello, D.J. Lee, J. Ryan, M.H. Criqui, J.P. Elder, Sample
design and cohort selection in the Hispanic Community Health Study/Study of
Latinos, Ann. Epidemiol. 20 (2010) 642–649, https://doi.org/10.1016/j.
annepidem.2010.05.006.

[76] P.D. Sorlie, L.M. Avilés-Santa, S. Wassertheil-Smoller, R.C. Kaplan, M.L. Daviglus,
A.L. Giachello, N. Schneiderman, L. Raij, G. Talavera, M. Allison, L. LaVange,
L.E. Chambless, G. Heiss, Design and implementation of the Hispanic Community
Health Study/Study of Latinos, Ann. Epidemiol. 20 (2010) 629–641, https://doi.
org/10.1016/j.annepidem.2010.03.015.

[77] L.C. Gallo, F.J. Penedo, M. Carnethon, C. Isasi, D. Sotres-Alvarez, V.L. Malcarne,
S.C. Roesch, M.E. Youngblood, M.L. Daviglus, P. Gonzalez, G.P. Talavera, The
Hispanic Community Health Study/Study of Latinos Sociocultural Ancillary Study:
Sample, design, and procedures, Ethn. Dis. 24 (2014) 77–83.

[78] D. Nelson, G. Kreps, B. Hesse, R. Croyle, G. Willis, N. Arora, B. Rimer, K. Vish
Viswanath, N. Weinstein, S. Alden, The Health Information National Trends Survey
(HINTS): Development, design, and dissemination, J. Health Commun. 9 (2004)
443–460, https://doi.org/10.1080/10810730490504233.

[79] C. Valdovinos, F.J. Penedo, C.R. Isasi, M. Jung, R.C. Kaplan, R.E. Giacinto,
P. Gonzalez, V.L. Malcarne, K. Perreira, H. Salgado, M.A. Simon, L.M. Wruck,
H.A. Greenlee, Perceived discrimination and cancer screening behaviors in US
Hispanics: the Hispanic Community Health Study/Study of Latinos Sociocultural
Ancillary Study, Cancer Causes Control 27 (2016) 27–37, https://doi.org/10.1007/
s10552-015-0679-0.

[80] American Cancer Society, History of ACS Recommendations for the Early Detection
of Cancer in People Without Symptoms, n.d. (2019) https://www.cancer.org/
healthy/find-cancer-early/cancer-screening-guidelines/chronological-history-of-
acs-recommendations.html.

[81] G. Marin, F. Sabogal, B.V. Marin, R. Otero-Sabogal, E.J. Perez-Stable, Development
of a Short Acculturation Scale for Hispanics, Hisp. J. Behav. Sci. 9 (1987) 183–205,
https://doi.org/10.1177/07399863870092005.

[82] Congressional Budget Office: Nonpartison Analysis for the U.S. Congress, How
Repealing Portions of the Affordable Care Act Would Affect Health Insurance
Coverage and Premiums, (2017) https://www.cbo.gov/publication/52371.

[83] E.A. Jacobs, K. Karavolos, P.J. Rathouz, T.G. Ferris, L.H. Powell, Limited English
proficiency and breast and cervical cancer screening in a multiethnic population,
Am. J. Public Health 95 (2005) 1410–1416, https://doi.org/10.2105/AJPH.2004.
041418.

[84] J.A. Diaz, M.B. Roberts, R.E. Goldman, S. Weitzen, C.B. Eaton, Effect of language on
colorectal cancer screening among Latinos and non-Latinos, Cancer Epidemiol.
Prev. Biomark. 17 (2008) 2169–2173, https://doi.org/10.1158/1055-9965.EPI-07-
2692.

[85] National Cancer Institute: Surveillance, Epidemiology, and End Results Program,
Cancer Stat Facts: Cervix Uteri Cancer, (2017) https://seer.cancer.gov/statfacts/
html/cervix.html.

[86] N. Howlader, A. Noone, M. Krapcho, D. Miller, K. Bishop, S. Altekruse, C. Kosary,
M. Yu, J. Ruhl, Z. Tatalovich, A. Mariotto, D. Lewis, H. Chen, E. Feuer, K. Cronin,
SEER Cancer Statistics Review, 1975–2014, National Cancer Institute, National
Cancer Institute, Bethesda, MD, 2017https://seer.cancer.gov/csr/1975_2014/.

[87] N.B. Peterson, H.J. Murff, R.M. Ness, R.S. Dittus, Colorectal cancer screening among
men and women in the United States, J. Womens Health 16 (2007) (2002) 57–65,
https://doi.org/10.1089/jwh.2006.0131.

[88] A. Chao, C.J. Connell, V. Cokkinides, E.J. Jacobs, E.E. Calle, M.J. Thun, Underuse of
screening sigmoidoscopy and colonoscopy in a large cohort of US adults, Am. J.
Public Health 94 (2004) 1775–1781, https://doi.org/10.2105/AJPH.94.10.1775.

[89] D.A. Etzioni, N.A. Ponce, S.H. Babey, B.A. Spencer, E.R. Brown, C.Y. Ko, N. Chawla,
N. Breen, C.N. Klabunde, A population-based study of colorectal cancer test use:
results from the 2001 California Health Interview Survey, Cancer 101 (2004)
2523–2532, https://doi.org/10.1002/cncr.20692.

[90] F.A. Farraye, M. Wong, S. Hurwitz, E. Puleo, K. Emmons, M.B. Wallace,
R.H. Fletcher, Barriers to Endoscopic Colorectal Cancer screening: Are women
different from men? Am. J. Gastroenterol. 99 (2004) 341–349, https://doi.org/10.
1111/j.1572-0241.2004.04045.x.

[91] A.M.D. Wolf, R.C. Wender, R.B. Etzioni, I.M. Thompson, A.V. D’Amico, R.J. Volk,
D.D. Brooks, C. Dash, I. Guessous, K. Andrews, C. DeSantis, R.A. Smith, American
Cancer Society guideline for the early detection of prostate dancer: Update 2010,
CA Cancer J. Clin. 60 (2010) 70–98, https://doi.org/10.3322/caac.20066.

[92] V.A. Moyer, Screening for prostate cancer: U.S. Preventive Services Task Force re-
commendation statement, Ann. Intern. Med. 157 (2012) 120, https://doi.org/10.
7326/0003-4819-157-2-201207170-00459.

P.I. Moreno, et al. Cancer Epidemiology 60 (2019) 39–45

45

http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0215
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0215
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0215
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0220
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0220
https://doi.org/10.1007/s10900-011-9459-2
https://doi.org/10.1007/s10900-011-9459-2
https://doi.org/10.1001/archinte.168.12.1317
https://doi.org/10.1001/archinte.168.12.1317
https://doi.org/10.1200/JOP.2011.000511
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0240
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0240
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0240
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0240
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0240
arxiv:/factfinder.census.gov/faces/tableservices/jsf/pages/index.xhtm
arxiv:/factfinder.census.gov/faces/tableservices/jsf/pages/index.xhtm
arxiv:/documentation.cdc.gov/nchs/nhis.htm
https://doi.org/10.1177/1090198115604616
https://doi.org/10.1177/1090198115604616
https://doi.org/10.1158/1055-9965.EPI-06-0608
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0265
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0265
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0270
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0270
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0275
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0275
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0275
https://doi.org/10.1016/S0361-090X(02)00058-2
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0285
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0285
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0285
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0285
https://doi.org/10.1093/her/cyt047
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0295
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0295
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0295
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0300
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0300
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0300
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0300
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0305
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0305
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0305
https://doi.org/10.1001/jama.1992.03490220063029
https://doi.org/10.1007/s12529-010-9119-4
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0320
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0320
https://doi.org/10.1016/S1049-3867(02)00132-9
https://doi.org/10.1016/S1049-3867(02)00132-9
https://doi.org/10.1177/109019817400200403
https://www.cancer.gov/types/cervical/hp/cervical-prevention-pdq
https://www.cancer.gov/types/cervical/hp/cervical-prevention-pdq
https://www.cancer.gov/types/breast/hp/breast-prevention-pdq#section/_1
https://www.cancer.gov/types/breast/hp/breast-prevention-pdq#section/_1
https://www.cancer.gov/types/colorectal/hp/colorectal-prevention-pdq#section/_1
https://www.cancer.gov/types/colorectal/hp/colorectal-prevention-pdq#section/_1
https://www.cancer.gov/types/prostate/hp/prostate-prevention-pdq#section/_17
https://www.cancer.gov/types/prostate/hp/prostate-prevention-pdq#section/_17
https://www.cancer.org/cancer/colon-rectal-cancer/causes-risks-prevention/risk-factors.html
https://www.cancer.org/cancer/colon-rectal-cancer/causes-risks-prevention/risk-factors.html
https://www.cancer.org/cancer/prostate-cancer/causes-risks-prevention/risk-factors.html
https://www.cancer.org/cancer/prostate-cancer/causes-risks-prevention/risk-factors.html
https://www.cancer.org/cancer/breast-cancer/risk-and-prevention/breast-cancer-risk-factors-you-cannot-change.html
https://www.cancer.org/cancer/breast-cancer/risk-and-prevention/breast-cancer-risk-factors-you-cannot-change.html
https://www.cancer.org/cancer/cervical-cancer/causes-risks-prevention/risk-factors.html
https://www.cancer.org/cancer/cervical-cancer/causes-risks-prevention/risk-factors.html
https://doi.org/10.1016/j.annepidem.2010.05.006
https://doi.org/10.1016/j.annepidem.2010.05.006
https://doi.org/10.1016/j.annepidem.2010.03.015
https://doi.org/10.1016/j.annepidem.2010.03.015
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0385
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0385
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0385
http://refhub.elsevier.com/S1877-7821(18)30498-3/sbref0385
https://doi.org/10.1080/10810730490504233
https://doi.org/10.1007/s10552-015-0679-0
https://doi.org/10.1007/s10552-015-0679-0
https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/chronological-history-of-acs-recommendations.html
https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/chronological-history-of-acs-recommendations.html
https://www.cancer.org/healthy/find-cancer-early/cancer-screening-guidelines/chronological-history-of-acs-recommendations.html
https://doi.org/10.1177/07399863870092005
https://www.cbo.gov/publication/52371
https://doi.org/10.2105/AJPH.2004.041418
https://doi.org/10.2105/AJPH.2004.041418
https://doi.org/10.1158/1055-9965.EPI-07-2692
https://doi.org/10.1158/1055-9965.EPI-07-2692
https://seer.cancer.gov/statfacts/html/cervix.html
https://seer.cancer.gov/statfacts/html/cervix.html
https://seer.cancer.gov/csr/1975_2014/
https://doi.org/10.1089/jwh.2006.0131
https://doi.org/10.2105/AJPH.94.10.1775
https://doi.org/10.1002/cncr.20692
https://doi.org/10.1111/j.1572-0241.2004.04045.x
https://doi.org/10.1111/j.1572-0241.2004.04045.x
https://doi.org/10.3322/caac.20066
https://doi.org/10.7326/0003-4819-157-2-201207170-00459
https://doi.org/10.7326/0003-4819-157-2-201207170-00459

	Cancer fatalism and adherence to national cancer screening guidelines: Results from the Hispanic Community Health Study/Study of Latinos (HCHS/SOL)
	Introduction
	Methods
	Participants
	Procedure
	Measures
	Cancer screening
	Cancer fatalism
	Demographic &#x200B;&&#x200B; sociocultural factors

	Data analysis

	Results
	Discussion
	Strengths &#x200B;&&#x200B; limitations

	Author contribution
	Sources of funding
	Conflicts of interest
	Acknowledgements
	References




