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Abstract
Knowledge, attitudes, and patient preferences about genetic testing and subsequent risk management for cancer prevention among
average risk populations are understudied, especially amongHispanics. This studywas to assess these items by conducting an in-person
survey in this understudied population. We conducted in-person surveys using a self-administered, structured questionnaire among
young women in 2017. Survey questions were adapted from other validated surveys. This study had 677 participants in the final
analyses. Data were collected in 2017 and analyzed in 2018 and 2019. Participants had little knowledge about genes or breast cancer
risk, but most felt that genetic testing for cancer prevention is “a good idea” (87.0%), “a reassuring idea” (84.0%), and that “everyone
should get the test” (87.7%). Most (64.0%) of these women would pay up to $25 for the test, 29.3% would pay $25–$500, and < 10%
would pay more than $500 for the test. When asked about a hypothetical scenario of high breast cancer risk, 34.2% Hispanics and
24.5% non-Hispanics would choose chemoprevention. Women would be less likely to choose risk reduction procedures, such as
mastectomy (19.6% among Hispanics and 15.1% among non-Hispanics) and salpingo-oophorectomy (11.8% among Hispanics and
10.7%among non-Hispanics). In this low-income,mostlyHispanic population, knowledge about genetic testing and cancer risk is poor,
but most have positive opinions about genetic testing for cancer prevention. However, their strong preference for chemoprevention and
lesser preference for prophylactic surgeries in a hypothetical scenario underscore the importance of genetic counseling and education.
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Introduction

The cancer burden in the USA is high. It is estimated that
1,735,350 new cases of invasive cancer will be diagnosed in
the USA in 2018 [1]. Many cancers tend to aggregate in families
[2], and genetic factors and inheritance contribute a significant

portion to some cancers’ development, especially breast cancer,
colorectal cancer, and prostate cancer [3]. Genetic testing can
detect altered cancer susceptibility genes, which put some people
at increased risk for developing cancer [4]. After receiving ge-
netic testing, mutation carriers can reduce their cancer risk via
risk-reducing surgeries, chemoprevention, and intensive

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s13187-020-01823-0) contains supplementary
material, which is available to authorized users.

* Fangjian Guo
faguo@utmb.edu

1 Department of Obstetrics & Gynecology, The University of Texas
Medical Branch at Galveston, 301 University Blvd.,
Galveston, TX 77555-0587, USA

2 Center for Interdisciplinary Research in Women’s Health, The
University of Texas Medical Branch at Galveston, 301 University
Blvd., Galveston, TX 77555-0587, USA

3 Department of Health Education and Promotion, East Carolina
University, Greenville, NC, USA

4 Office of Biostatistics, Department of Preventive Medicine and
Community Health, The University of Texas Medical Branch,
Galveston, TX, USA

5 Institute for Translational Science, The University of Texas Medical
Branch, Galveston, TX, USA

6 Center for Health Promotion and Prevention Research, School of
Public Health, University of Texas Health Science Center at
Houston, Houston, TX, USA

https://doi.org/10.1007/s13187-020-01823-0

Published online: 9 July 2020

Journal of Cancer Education (2022) 37:362–369

http://crossmark.crossref.org/dialog/?doi=10.1007/s13187-020-01823-0&domain=pdf
http://orcid.org/0000-0003-3729-2724
https://doi.org/10.1007/s13187-020-01823-0
mailto:faguo@utmb.edu


screening [5]. More and more cancer-driving gene mutations
have been identified during last two decades, and the use of
cancer genetic testing is increasing [6].

Currently, genetic testing is only recommended for cancer
prevention among individuals with a high probability for onco-
genic mutations based on their family history and ancestry [7].
Numerous guidelines and algorithms have been developed to
provide quantitative approaches for identification of high-risk
individuals for risk assessment and testing [8–10]. Currently,
most carriers will not receive genetic testing until they are already
diagnosed with cancer [11–14]. Only about 5.5% of mutation
carriers without cancer have been identified. However, next-
generation sequencing technologies are dramatically reducing
costs for genetic testing and sequencing [15]. Lower costs will
make multigene testing more accessible, which may render
population-level testing feasible and potentially cost-effective.
However, population-based screening is still currently limited
by the cost of testing, concerns regarding privacy, and freedom
of choice. It is important to know whether this type of test is
acceptable to patients and how it is viewed among different
populations [16].

The purpose of this study was to examine sociodemographic
factors associated with knowledge of and attitudes towards ge-
netic testing of altered cancer susceptibility genes among young
women in a clinical sample. This study chose breast cancer pre-
vention because breast cancer is the second most prevalent can-
cer besides skin cancers and the second leading cause of cancer
death among US women [17]. Moreover, BRCA1/2 genes have
been extensively studied and tested [14, 18]. Early detection of
harmful BRCA mutations could potentially be used for the pre-
vention of breast cancer.

Methods

From May 26 to July 21, 2017, this study conducted a self-
administered survey using a structured questionnaire among
adult women 18–65 years old who attended any of five repro-
ductive health clinics in Southeast Texas. All five clinics are
administered by a single academic institution, The University
of Texas Medical Branch. Women attending these clinics are
primarily from low-income families, with about 80% having an
annual family income < $30,000. Clinic personnel invited wom-
en upon check-in to participate in the survey administered in the
waiting room before they saw their providers. Women were
informed that participation in the survey was completely volun-
tary. Study personnel approached thosewho expressed their will-
ingness to participate, gave them a brief verbal description of the
research and goals, and asked if they would agree to complete an
anonymous survey that took approximately 15 min to complete.
They obtained oral consent from the participants and allowed
participants to choose either a paper questionnaire or an electron-
ic version. Participants were given a small gift valued ≤ $5 upon

completion of the questionnaire as reimbursement for their time
and effort. This study ensured participants only completed the
survey once, while maintaining their anonymity: study personnel
maintained a cumulative database containing the clinic numbers
of all women who had previously been approached across all
clinics and did not invite these women to participate again. The
Institutional Review Board approved this study, including a
waiver of written consent.

Survey questions were adapted from the National Health
Interview Survey [19], the survey on cost sharing and hered-
itary cancer risk [20], and the prenatal screening survey [21,
22]. For this study, this study focused on questions about
participants’ demographics, knowledge of breast cancer risk
and genetic testing, attitudes towards genetic testing for cancer
prevention, and willingness to pay for genetic testing. This
study assessed the internal consistency reliability of the
knowledge index and attitude scale using Cronbach’s alpha.
Questions about knowledge of genes and cancer risk and
questions about attitude towards genetic testing both had ac-
ceptable internal consistency (standardized Cronbach’s alpha
0.73 and 0.81, respectively). This study reported results ac-
cording to individual question items rather than the overall
scale scores. The questionnaire was available in both
English and Spanish. The Spanish surveys were direct trans-
lation from the English survey by experienced translators and
were back translated into English by another experienced
translator for consistency checkup. Study protocol, and survey
questionnaires for both pregnant women and non-pregnant
women were presented as the Supplemental materials.

Statistical Analysis

Datawere collected in 2017 and analyzed in 2018 and 2019. This
study used SAS software version 9.4 (SAS Institute; Carey, NC)
for all statistical analyses. Descriptive analyses included chi-
square and Fisher’s exact (when applicable) tests for categorical
variables and t tests for continuous variables. This study used
multivariate logistic regression models to assess factors associat-
ed with binomial outcomes, such as attitudes towards genetic
testing for cancer prevention. Age, race/ethnicity, country of
birth, education level, and marital status were included in multi-
variable models. Respondents with missing data were excluded
from multivariable models. Pregnant and non-pregnant women
were examined separately in sensitivity analyses.

Results

Study Population

This study received 795 survey responses from the five repro-
ductive health clinics with patient populations mainly com-
posed of young women. After excluding women with
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incomplete responses to questions about genetic testing, those
< 18 years or > 65 years, and those with a history of breast
cancer, this study retained 677 women for these analyses.
Among those, 77.3% were Hispanics. The mean age of the
sample was 28.1 years in the Hispanic group and 29.4 years in
the non-Hispanic group. Among Hispanics, 25.2% had a col-
lege degree or above, 30.7% did not finish high school, 41.5%
were currently married, 34.0% only read and spoke Spanish,
37.1% spoke only Spanish at home, and 27.3% were born in
the USA (Table 1). Among non-Hispanics, 63.6% had a col-
lege degree or above, 10.4% did not finish high school, 32.5%
were currently married, 3.4% only read and spoke a native
language other than English, 3.9% spoke only a non-English
language at home, and 68.2% were born in the USA.

Knowledge About Genes and Cancer Risk

Overall, knowledge about genes and cancer risk was low
(Table 2). For the statement, “a parent can pass a cancer gene
to their child that increases their child’s chance of getting cancer,”
only 48.3% of Hispanics and 52.0% of non-Hispanics chose the
correct answer “True.” For the statement, “very fewwomen have
a cancer gene that increases their chance of getting breast can-
cer,” 24.2% of Hispanics and 22.3% of non-Hispanics chose the
correct answer. Hispanics were less likely to choose the correct
answer than non-Hispanics, for statements regarding unhealthy
environment (23.6 vs. 35.4%) or diet (27.6 vs. 41.1%) and breast
cancer risk.

Attitude Towards Genetic Testing for Cancer
Prevention

Both Hispanics and non-Hispanics had highly positive atti-
tudes towards genetic testing for cancer prevention. Among
Hispanics, 87.0% thought it was a good idea, 84.0% thought it

was a reassuring idea, and 87.7% agreed that everyone should
get genetic testing for cancer prevention (Fig. 1). Among non-
Hispanics, 88.8% thought it was a good idea, 83.2% thought it
was a reassuring idea, and 85.0% agreed that everyone should
get genetic testing for cancer prevention. Multivariate logistic
regression models revealed that attitude towards genetic test-
ing for cancer prevention did not differ by age, race / ethnicity,
country of birth, or marital status. However, women who did
not finish high school were significantly less likely to think
that “genetic testing for cancer prevention is a good idea”
(adjusted odds ratio 0.53, 95% confidence interval 0.30–0.91).

Willingness to Pay for Genetic Testing

Most (64.0%) women would pay up to $25 for the test, 29.3%
would pay $25–$500, and < 10% would pay more than $500
for the test (Fig. 2). A higher proportion of non-Hispanics
compared to Hispanics reported that they were only willing
to pay nothing for genetic testing (57.5 vs. 36.8%, P < .001),
respectively. Further, a lower proportion of non-Hispanics
were willing to pay $25 (15.8 vs. 24.2%, P = .03) or
$25–$500 (19.9 vs. 33.0%, P = .002) compared to
Hispanics, respectively.

Preference of Risk Management Plans

This study presented women with a hypothetical scenario of
high genetic risk for breast cancer and asked them to choose
among several risk management options described. This study
did not provide details about the risks and benefits of those
options. They could choose more than one option ranging
from early and intensive screening with mammogram or
MRI, chemoprevention with Tamoxifen / Raloxifene, risk-
reducing mastectomy (RRM), and risk-reducing salpingo-oo-
phorectomy (RRSO). Overall, 77.8% of Hispanics and 77.6%

Table 1 Characteristics of the
participants (N = 677) Prevalence % (95% CI)

Hispanic

(n = 523)

Non-Hispanic

(n = 154)

Pregnant 46.8 (42.6–51.1) 47.4 (39.5–55.3)

College 25.2 (21.4–29.0) 63.6 (56.0–71.3)

Did not finish high school 30.7 (26.7–34.7) 10.4 (5.6–15.2)

Age < 30 years old 61.0 (56.8–65.2) 55.8 (48.0–63.7)

Currently married 41.5 (37.3–45.7) 32.5 (25.1–39.9)

Single, never married 21.2 (17.7–24.7) 28.6 (21.4–35.7)

Only read and speak native language 34.0 (30.3–37.8) 3.4 (0.7–6.0)

Speak only native language at home 37.1 (33.3–41.0) 3.9 (1.1–6.8)

Born in the USA 27.3 (23.5–31.2) 68.2 (60.8–75.6)

Italic emphasis indicates statistical significance (p < 0.05)
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of non-Hispanics said they would choose screening (Fig. 3).
However, 34.2% of Hispanics and 24.5% of non-Hispanics
said they would choose chemoprevention. Very few women
responded that they would choose the highly effectively risk
reduction procedures, such as RRM (19.6% of Hispanics and
15.1% of non-Hispanics) and RRSO (11.8% of Hispanics and
10.7% of non-Hispanics). Multivariable logistic regression
models revealed that being born in the USA was associated
with the choice of intensive screening (adjusted odds ratio
1.76, 95% confidence interval 1.10–2.82), not being born in
the USA and not finishing high school were associated with
the choice of chemoprevention (adjusted odds ratio 2.02, 95%
confidence interval 1.32–3.08, and 1.63, 95% confidence in-
terval 1.09–2.43, respectively), and not being born in the USA
was strongly associated with the choice of RRM (adjusted
odds ratio 1.80, 95% confidence interval 1.07–3.02). There
was no significant difference in the choice of riskmanagement
options between Hispanics and non-Hispanics.

This study performed a sensitivity analysis to examine dif-
ferences in outcomes between pregnant women and non-
pregnant women. The results were similar between those
two groups compared to results observed among the total
sample (results not shown).

Discussion

This study conducted self-administered surveys in a clinical
sample of women to assess knowledge, attitudes, and patient
preferences about genetic testing and subsequent risk manage-
ment for cancer prevention. Although their knowledge levels
were low, these women seemed accepting of genetic testing
for cancer prevention. However, this high approval rate needs
to be interpreted with caution as high acceptance does not
necessarily lead to high uptake [23]. The preference of che-
moprevention over risk-reducing surgeries in this sample

Table 2 Knowledge about genes and cancer risk (N = 677)

Prevalence of correct answers
% (95% CI)

Hispanic
(n = 523)

Non-Hispanic
(n = 154)

A parent can pass a cancer gene to their child that increases their child’s chance of getting cancer (True) 48.3 (43.9–52.7) 52.0 (44.0–60.1)

A person who does not have a cancer gene can still get cancer (True) 60.4 (56.1–64.7) 67.8 (60.3–75.3)

Very few women have a cancer gene that increases their chance of getting breast cancer (True) 24.2 (20.4–28.0) 22.3 (15.6–29.0)

A person with a family member who had cancer has a higher chance of getting cancer (True) 56.4 (52.0–60.8) 45.9 (37.8–54.0)

Cancer at younger ages (< 50) is LESS likely due to a person having a cancer gene (False) 20.0 (16.5–23.6) 21.5 (14.8–28.3)

Mammograms often do not detect cancer until after it spreads to other parts of the body (False) 36.1 (31.9–40.4) 42.1 (34.0–50.1)

Having the breasts removed will prevent breast cancer (True) 16.3 (13.0–19.5) 11.0 (5.9–16.1)

An unhealthy environment may increase a person’s chance of getting breast cancer (True) 23.6 (19.8–27.3) 35.4 (27.6–43.1)

An unhealthy diet may increase a person’s chance of getting breast cancer (True) 27.6 (23.6–31.6) 41.1 (33.1–49.1)

Italic emphasis indicates statistical significance (p < 0.05)

Fig. 2 Willingness to pay for genetic testing for cancer preventionFig. 1 Attitudes towards genetic testing for breast cancer prevention
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indicated that these women may not be familiar with the risks
and benefits of different risk management options. This study
underscores the importance of increased education about ge-
netic testing in general and particularly for women who may
be at increased risk. Additionally, it is important to increase
the availability of genetic counseling services as genetic
screening becomes more widely available.

Genetic testing can be used for disease prevention if suscep-
tible individuals are adequately identified before disease occurs.
For example, since 2005, the US Preventive Services Task Force
(USPSTF), the National Comprehensive Cancer Network
(NCCN), and other professional organizations have recommend-
ed genetic testing for women whose family histories or ethnic
backgrounds are associated with increased risks for BRCA mu-
tations [9, 10]. USPSTF predicted that ~ 2% of the general pop-
ulation would meet these “high-risk” criteria [9], but studies
using detailed family histories found that actually 6–12.4% of
womenmet USPSTF’s “high-risk” criteria [24, 25]. Current clin-
ical criteria and practice guidelines [26, 27] for BRCA testing are
based mainly on personal and family history of breast / ovarian
cancer and Ashkenazi Jewish ancestry, but these testing criteria
identify only a small portion of high-risk mutation carriers [28].
Early detection of mutation carriers is pivotal for the success of
cancer prevention programs [11], but, in theUSA, themajority of
BRCA mutation carriers have not been identified [16].
Population-wide screening for BRCA mutations has been pro-
posed [29], especially as the cost for genetic testing and sequenc-
ing is rapidly decreasing. However, debate about the appropri-
ateness, access to follow-up services and privacy concerns re-
main. Nevertheless, it is important to increase knowledge and
improve attitudes about genetic testing so that when available
and if appropriate, there will be improved uptake of these tests.

In this sample, this study found these women generally had
low knowledge of genes and cancer risk but an extremely high
level of approval for genetic testing. This is in agreement with
a systematic review of 39 studies from the USA and 2 from
Australia which assessed knowledge and attitudes towards

genetic counseling / testing for cancer risk prediction in ethnic
minority groups. They reported low awareness and knowl-
edge of genetic testing for cancer susceptibility but generally
positive attitudes towards genetic testing among ethnic minor-
ity groups including African Americans, Asian Americans,
and Hispanics [30]. Thus, acceptance of genetic testing is
positive among the general population.

High acceptance does not necessarily lead to high uptake
[23]. Cost and lack of insurance may inhibit access to genetic
services by the underserved, as this survey indicated more
than half were unwilling to pay more than $25 for the test.
Other barriers to genetic testing may potentially play a role in
a lower uptake in the USA as well [31–33]. Fears of genetic
information misuse is an inevitable concern [34]. Another
barrier to testing uptake is the psychological burden when a
potentially life-threatening mutation is identified. Anxiety
about the future is an inevitable consequence, and making
decisions about life-saving, but life-altering, surgical prophy-
laxis is highly stressful. Moreover, the lack of effective ways
to communicate risk estimates to patients after pretest genetic
counseling also contributes to low uptake of genetic testing
[35]. The interplay of these barriers and concerns impedes
uptake of genetic testing, even when relatives are notified that
they should be tested due to an identified mutation carrier in
their immediate family [35, 36]. Nonetheless, fundamental
culture changes would be necessary to foster a nondiscrimi-
natory approach to people with pathogenic genetic mutations,
as this information could be misused to determine insurability
or employment if policy is not adequate to guide the use of this
information [34]. A balanced view of genetic information is
needed to protect patients and their families from negative
social consequences and encourage them to undergo needed
testing [37]. To avoid increasing health disparities, infrastruc-
ture for test delivery and delivery modes must be improved to
increase the accessibility of genetic testing and related
counseling to the general public.

The participants’ stated preference for chemoprevention
over risk-reducing surgeries is not the usual course of action
when pathogenic mutations are detected. Among identified
mutation carriers without prior cancer diagnosis, chemopre-
vention (Tamoxifen, Raloxifene) is rarely chosen [38]. About
30–50% choose RRM, and 60–75% choose RRSO. The re-
maining 25–30% choose surveillance only byMRI / mammo-
gram.While this method is reasonable, the drop-off in surveil-
lance behavior is significant over time, and very few patients
continue regular screenings 5 years after genetic testing [38].
Chemoprevention halves the risk of invasive breast cancer
[39]. In contrast, RRM reduces breast cancer risk by over
90% [40]. Ovarian cancer risk can be reduced by 80% by
RRSO, which also reduces breast cancer risk and mortality
by > 50% [26]. It is safe to conclude that most participants
in this study would have chosen risk reduction strategies dif-
ferently, if they had been adequately informed of the risks and

Fig. 3 Preference for risk management plans

366 J Canc Educ  (2022) 37:362–369



benefits of each of the treatment options through thorough
genetic counseling. High-quality decision-making requires
high-quality information support, which the survey respon-
dents did not have when responding. Thus, any conclusions
about their selection of possible risk reduction options are not
true choices under real-world conditions. However, it high-
lights the importance of genetic counseling in this population.
Management and treatment of mutation carriers are complex
clinically [41], and patients’ decisions about risk reduction
strategies differ based on personal preferences, including fu-
ture child-bearing plans. Psychological and ethical risks of
genetic testing are another concern. The high preference for
chemoprevention and low preference for prophylactic surger-
ies in a hypothetical scenario among women in this study
underscore the importance of genetic counseling before and
after genetic testing to maximize the benefits of the test for
disease prevention while ensuring understanding and consid-
eration of patient values and desires. Future research to better
understand how cultural factors may play a role in manage-
ment decision-making is warranted.

The strengths of this study include its large sample size,
unique sample of low-income young women, and high pro-
portion of Hispanic women. However, this study has some
limitations. This study used a convenience sample of women
attending reproductive health clinics in Southeast Texas, so
the findings may not be applicable to the general US popula-
tion or other age groups. In addition, intention may not nec-
essarily lead to action, and a high level of approval of genetic
testing for cancer prevention among these women does not
guarantee uptake, even if tests are available to them.
Furthermore, this sample contains very few women with a
family history of cancer, and this study excluded 2 women
with breast cancer diagnoses. Women with a personal or fam-
ily history of breast cancer may have a higher level of knowl-
edge of genetic testing and cancer.

In conclusion, knowledge about genetic testing and cancer
risk was poor in this low-income population. However, most
of them expressed positive opinions about genetic testing for
cancer prevention. Genetic counseling prior to and after the
testing is vital to the success of cancer prevention, consider-
ing these women’s relatively high preference for chemopre-
vention and low preference for prophylactic surgeries in a
hypothetical scenario of a positive test result. This study
underscores the importance of increased education about ge-
netic testing in general and particularly for women who may
be at increased risk. Additionally, it is important to increase
the availability of genetic counseling services as genetic
screening becomes more widely available.
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