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Abstract

Purpose: Genetic testing is a tool used in a variety of settings for medical and nonhealth related
purposes. The goal of this analysis was to better understand the awareness and use of genetic
testing in the United States.

Methods: Data from the 2020 Health Information National Trends Survey 5 cycle 4 were used
to assess the awareness and use of genetic testing by demographic characteristics, personal cancer
history, and family cancer history.

Results: Overall, 75% of participants were aware of genetic testing and 19% of participants had
genetic testing. Ancestry testing was the most common type of testing that the participants were
aware of and had received. Non-Hispanic Asian, Non-Hispanic Black, and Hispanic respondents
and participants with incomes less than $20,000 were less likely to be aware of and have received
any type of genetic testing than the Non-Hispanic White participants and participants with higher
income, respectively. Participants with a family history of cancer were more likely to be aware of
cancer genetic testing than those without, and participants with a personal history of cancer were
more likely to have had cancer genetic testing.
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Conclusion: It appears awareness of genetic testing is increasing in the United States, and
differences in awareness persist by race/ethnicity and income.
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Introduction

Genetic testing, which assesses the genetic variations inherited from each parent (germline
variation), has multiple potential applications. In health care settings, genetic testing is
used for predicting and managing the risk of developing several disease conditions, such
as certain cancers, heart diseases, and a variety of inherited diseases. Genetic testing is
commonly used in prenatal settings for preconception and prenatal screening. Results from
these tests can have substantial effects for both individuals and their families. In addition
to clinical settings, genetic testing for personal use has become increasingly popular. These
tests can be used to determine ancestry, characteristic testing (eg, type of ear wax), and
identifying certain health-related traits (eg, genetic variants associated with risk of specific
health conditions, such as diabetes and late-onset Alzheimer disease).

The Health Information National Trends Survey (HINTS) is a nationally representative
survey of adults aged 18 years and older in the United States and is designed to assess public
awareness and use of health-related information. Previous research using the 2017 HINTS
estimated that 57% of Americans were aware of genetic testing.} Despite almost half of

the Americans reporting being aware of genetic testing, awareness appears to differ across
communities in the United States. Previous works have shown differences in awareness of
genetic testing by race and ethnicity and incomel~ and differences in uptake specifically for
cancer genetic testing by race and ethnicity.>:6

Understanding the differences in awareness is important because lack of awareness of
genetic testing represents one potential barrier to receiving appropriate genetic testing.
Those who are aware of genetic testing may be more interested in undergoing genetic
testing and discuss it with their health care provider.” Because of this relationship between
awareness and receipt of genetic testing, it is critical to better understand public’s awareness
of genetic testing. Differences in awareness of genetic testing may exacerbate existing
disparities in health outcomes for low income and racial and ethnic minority groups.

The purpose of this study was to examine the association between current state of awareness
and use of a variety of genetic tests and demographic characteristics, including race and
ethnicity, family history of cancer, and personal cancer history.

Materials and Methods

Study sample and survey

Data were analyzed from the 2020 HINTS 5 cycle 4 study, a probability-based nationally
representative survey of adults aged 18 years and older in the United States designed to
assess public awareness and use of health-related information. HINTS 5 cycle 4 was a
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self-administered mailed questionnaire. The HINTS instrument, methodology, and data are
accessible to the public for analysis online.8 There were 3865 respondents to the HINTS

5 cycle 4, with a response rate of 37%. The analytical sample for this study included the
3767 participants who responded to at least one of the genetic testing questions (section F)
on the HINTS. The 98 respondents who were excluded from the analysis were significantly
more likely to be older, not employed, and widowed/divorced/separated than those who were
included in the analysis; however, they did not differ significantly in terms of race, ethnicity,
income, or personal/family cancer history.

Variable operationalization

Participants were asked separately whether they had ever heard of or had specific types of
genetic tests (questions F1 and F3). For each question, participants were told to “mark all
that apply” with the following response options: ancestry (to determine geographic/ethnic
origin of individual’s ancestors), genetic health-risk testing (to determine health risk for
variety of health conditions, eg, 23andMe), high-risk cancer testing (eg, BRCA 1/2or

Lynch syndrome), not sure, and/or other. For the applicable outcome variable (heard of

or received genetic testing), participants who selected either ancestry, genetic health-risk
testing, high-risk cancer testing, or other were categorized as heard of or had any genetic test
overall.

Individuals who selected “other” were asked to specify (in free text) what “other” type of
test they had heard of or had received. Each “other” free text response was reviewed to
determine whether the response belonged to one of the prespecified answer choices (eg,
ancestry), should remain in the “other” category (eg, paternity testing), or was not a genetic
test. Participants who were missing a response to heard of genetic testing (F1) and reported
having a genetic test (F3) were recoded as hearing of a genetic test. Respondents who
responded “not sure” for heard of genetic testing (F1) and “not sure” for having a genetic
test (F3) were recoded as not hearing of/having genetic testing. Participants missing for
having a genetic test (F3) who reported not hearing of a genetic test (F1) were recoded

as not having a genetic test (F3). In this analysis, “hearing” about genetic testing was
interpreted as awareness of genetic testing.

Demographic variables of interest included sex, race/ethnicity, age, income level,
employment level, and marital status and were categorized on the basis of self-report from
survey responses. A combined race and ethnicity variable was created with the following
categories Non-Hispanic White, Non-Hispanic Black, Non-Hispanic Asian, Non-Hispanic
other and Hispanic. Because of the small number of responses, respondents who identified
as Alaska Native/American Indian, Pacific Islander, or as multiple races were combined into
an “other” race category for the analysis. The counts for each of these groups are reported
separately in Table 1. The combination of Alaska Native/American Indian, Pacific Islander,
and multiple races into one “other” category did not affect the results of this analysis.
Participants who responded that they were “Hispanic, Latino/a, or Spanish origin” were
categorized as “Hispanic.” For employment, we analyzed the multiple different categories
and combined participants who were retired, disabled, students, homemakers, or other into
one “not employed” category because of low cell counts. Participants who reported being
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employed full or part time were categorized as “employed.” Categorizing in this manner

did not change the results of this analysis. For marital status, the “other” category included
participants who were widowed, divorced, or separated. In addition, cancer history variables
were a self-reported personal history of cancer (yes/no) and having a family history of
cancer (yes/no). A family history of cancer was defined as reporting a cancer diagnosis in
any first- or second-degree biological relative. If a participant reported having a personal
history of cancer, he or she was asked to select the type(s) of cancer he or she had ever been
diagnosed with from a list of 22 common cancers. A participant could also select “other”
type of cancer, if “other” was selected, the participant was asked to specify. Those who
selected “skin cancer only” were recoded as not having a personal history of cancer.

Statistical analysis

Results

Associations between the demographic and cancer history variables with awareness of or
had genetic testing were examined using multivariable logistic regression. Odds ratios (ORS)
and 95% CI were calculated for each variable, adjusting for the other variables in the

model. For awareness of and had high-risk cancer genetic testing, additional analyses were
conducted to calculate adjusted ORs for participants with a personal history of breast or
ovarian cancer (V= 116: n= 105 with breast cancer and /7= 11 with ovarian cancer)
compared with those without a personal history of cancer because there were sufficient
numbers to examine this subgroup, and there are clinical guidelines for discussing genetic
testing. In addition, awareness of and receipt of genetic tests were examined looking at
subgroups of those with and those without a personal history of cancer and those with

and those without a family history of cancer. The results of these analyses were similar to
the overall analysis. In compliance with the HINTS analytical recommendations, data were
analyzed using the final sample weight to obtain population-level point estimates and the set
of jackknife replicate weights to obtain correct started errors.® A comparison of the weighted
and unweighted percentages can be found in Supplemental Table 1. A 2-tailed £ value of
<.05 was considered statistically significant. All analyses were performed in STATA/SE 16.1
(StataCorp).

The characteristics of the study sample are shown in Table 1. Of the respondents included

in this analysis, 51% were women, and almost half were aged 50 years and older. Most
participants were Non-Hispanic White (60%), had health insurance (91%), had some
college education (70%), and made $50,000 or more annually (61%). In addition, 70%

of participants reported a family history of cancer and 7% of participants reported a personal
history of cancer. Of those with a personal history of cancer, breast (19%) and prostate

(9%) were the most common types of cancer reported. Overall, 75% of participants reported
hearing of any type of genetic testing. In total, 19% of participants responded having some
form of genetic testing. The most common type of test participants were aware of (71%) and
had (14%) was ancestry testing (Figure 1).

The results for the multivariable adjusted analysis for awareness and receipt of genetic
testing are displayed in Table 2. Older, Non-Hispanic Asian, Non-Hispanic Black, and
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Hispanic participants were less likely to be aware of genetic testing than their younger,
Non-Hispanic White counterparts, respectively (OR = 0.4, 95% CI = 0.2-0.8; OR = 0.2,
95% Cl = 0.1-0.5; OR = 0.6, 95% CI = 0.4-1.0; OR = 0.4, 95% CI = 0.3-0.7, respectively).
Respondents with a high school education or less and those earning less than $20,000
annually were less likely to be aware of genetic testing than those with some college
education and those who had an annual income of $50,000 or more. Consistent with the
results of awareness of a genetic test, Non-Hispanic Black and Hispanic participants were
less likely to have genetic testing than their Non-Hispanic White counterparts (OR = 0.5,
95% CI =0.3-0.9; OR = 0.4, 95% CI = 0.2-0.6). Females and those with an income higher
than $50,000 were more likely to have had genetic testing than males and those with an
income less than $20,000.

The adjusted multivariable results for awareness of a specific type of genetic test are shown
in Table 3. Non-Hispanic Black and Hispanic participants were less likely to be aware of
each type of genetic test than the Non-Hispanic White participants (Non-Hispanic Black:
OR = 0.6, 95% CI = 0.4-0.9; OR = 0.6, 95% CI = 0.4-0.9; OR = 0.5, 95% Cl = 0.3-0.8;
Hispanic: OR = 0.4, 95% CI = 0.3-0.7; OR = 0.4, 95% CI = 0.2-0.7; OR = 0.5, 95% ClI

= 0.3-0.8). Non-Hispanic Asians were less likely to be aware of ancestry and health-risk
genetic testing than the Non-Hispanic White participants (OR = 0.2, 95% CI = 0.09-0.4;
OR =0.4, 95% CI = 0.3-0.8). Respondents with a high school education or less or those
who earn less than $20,000 annually were less likely to be aware of each of the genetic
test types than those with some college education and those who make more than $50,000.
Females were more likely than males to be aware of health related and cancer genetic
testing. Participants with a family history of cancer were more likely to be aware of cancer
genetic testing than those without a family history of cancer (OR = 1.8, 95% CI = 1.3-2.5).

Table 4 shows the results of the multivariable logistic regression for having specific types

of genetic tests. Non-Hispanic Black participants were less likely to have ancestry testing
than Non-Hispanic Whites (OR = 0.5, 95% CI = 0.3-0.9). Consistent with the results for
awareness of specific types of genetic tests, Hispanic participants were less likely to have
had each type of genetic testing than Non-Hispanic White participants. Participants with
some college education and a higher income were more likely to have had ancestry testing
than those with less than a high school education or a lower income (OR = 2.3, 95% ClI
=1.5-3.3; OR =2.3,95% Cl = 1.2-4.2; OR = 2.65, 95% CI| = 1.54-4.64). Similar to the
results for awareness of genetic testing, compared with males, females were more likely to
have health risk and had cancer genetic testing. Participants with a personal history of cancer
were more likely to have cancer genetic testing than those without a personal or family
history of cancer (OR =5.3, 95% CI = 2.7-10.3). Participants with a personal history of
breast/ovarian cancer were found to be more likely to be aware of (OR = 4.7, 95% CI = 2.5-
8.8) and had (OR = 36.8, 95% CI = 17.8-75.6) cancer genetic testing than the individuals
without a personal history of cancer.

Discussion

The results of this nationally representative survey of adults showed that most respondents
were aware of genetic testing (75%); however, only 19% of reported having genetic testing.
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The most common type of genetic test that participants were aware of and had received

was ancestry testing. Furthermore, this study identified lower awareness and use of genetic
testing in Non-Hispanic Asian and Non-Hispanic Black participants, Hispanic participants,
and individuals with an annual income less than $20,000. Participants with a family history
of cancer were more likely to be aware of cancer genetic testing and participants with a
personal history of cancer were more likely to have received cancer genetic testing than their
counterparts without a family or personal history of cancer.

Compared with the results of a previous HINTS mailed in 2017, it appears that awareness
of genetic testing is increasing, from 57% of respondents reporting that they were aware

of genetic testing in 2017 to 75% in 2020.1 In the 2014 HINTS, 38% of respondents were
aware of “genetic tests that analyzey our DNA, diet, and lifestyle for potential health risks
are currently being marketed by companies directly to consumers.”” Comparing the results
of this analysis to the HINTS in 2017 and 2014, it appears that genetic testing awareness
has increased over time. However, despite the high awareness of genetic testing in 2020,
this study identified a lower percentage of respondents being aware of genetic testing for
health risk and cancer purposes compared with ancestry genetic testing. Because of the high
number of respondents being aware of ancestry testing, the change in awareness of genetic
testing could be attributed to an increase in advertisements of at-home genetic testing kits.10
More work is still needed to better educate the public on genetic testing for health and
cancer purposes.

Consistent with findings from previous HINTSs, this study found racial, ethnic, and income
differences in awareness of genetic testing.? These differences are persistent across the
different types of genetic tests. Racial, ethnic, and income disparities have previously been
reported in awareness of genetic testing,347:10-15 and these differences have remained
consistent over time. Differences in awareness of genetic testing represent 1 potential barrier
for receiving genetic testing and may further exacerbate health disparities for racial and
ethnic communities. In addition to being aware of the test, other barriers previously reported
included concerns about effect of findings for family members, the potential for negative
emotional responses, and mistrust and concerns over misuse.1416.17 Although these groups
are experiencing multiple barriers to genetic testing, previous work has suggested that racial
and ethnic minority groups are interested in participating in genetic testing.16:18 Because
germline genetic testing may have significant implications for health, more work is needed
to understand barriers and identify methods to address them to improve awareness among
racial and ethnic minority communities.

In addition to identifying racial, ethnic, and income disparities, this analysis identified
differences in awareness of genetic testing by cancer history. Notably, respondents with a
family history of cancer were more likely to be aware of cancer genetic testing than those
without a family history of cancer, and respondents with a personal history of cancer were
more likely to have cancer genetic testing than those without a personal history of cancer.
This is consistent with the findings from previous HINTS iterations'10 and previous work
using HINTS 5 cycle 4, which found that those with a history of breast, ovarian or colorectal
cancer were more likely to have cancer genetic testing.® In this analysis, results may have
been driven by breast cancer cases among those with a personal history of cancer. Although
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these results are encouraging that there is an increased awareness of genetic testing for those
with a family history or personal history of cancer, we were unable to confirm that those
reporting of having a genetic test did so in accordance with current clinical care guidelines.

Although a strength of the study is the nationally representative nature of the survey,

the response rate was low (37%). However, of note, weighted responses were similar to
unweighted values. Second, because HINTS is a cross-sectional study, we are unable to
comment on the temporal relationship between awareness and receipt of genetic testing in
our study population. Another limitation is that some demographic groups were not well
represented, including those with lower education and without health insurance. This limited
our ability to examine association by these characteristics and limited generalizability. In
addition, we were unable to examine other types of clinical genetic testing besides cancer
testing (eg, paternity testing, prenatal screening). The absence of detailed information on
personal and family history of cancer also limited the ability to evaluate in accordance with
clinical guidelines. Because there were small number of individuals who had a personal
history of cancer, we were unable to look at the differences across different cancer types. In
addition, there were a small number of individuals with a personal history of cancer and who
had cancer genetic testing, limiting our ability to evaluate the relationship between these
variables. Future work is needed to examine uptake of genetic testing in those populations in
which genetic testing is advised on the basis of clinical guidelines. Finally, in this analysis,
we analyzed awareness of genetic testing, but we did not assess understanding of genetic
testing among respondents.

The results of this analysis suggest that most Americans are aware of genetic testing, but
differences by race, ethnicity, and income persist for both awareness and use of genetic
testing overall and by the different test types. Because of the increasing importance of
genetic testing in the health care setting, it is critical to assess and address barriers to both
awareness and access to genetic testing.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Distribution of response to awareness of or receipt of genetic testing overall and by
different test types.
Percentage of respondents who were aware of genetic testing (filled bars) and percentage of

respondents who ever had genetic testing (hatched bars) for the type of genetic tests: “any
test” or “ancestry,” “health risk,” “cancer,” or “other.”
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Demographic characteristics for HINTS 5 cycle 4 respondents (V= 3767)

Table 1

Characteristic n Wagt %2
Sex
Male 1561 49
Female 2206 51
Age,y
18-34 500 26
35-49 722 26
50-64 1152 28
65-74 862 12
275 531 8
Race/ethnicity
Non-Hispanic White 2268 60
Non-Hispanic Black 569 15
Non-Hispanic Asian 174 5
Non-Hispanic American Indian, Alaska Native, Pacific Islander 29 1
Non-Hispanic multiracial 108 3
Hispanic 619 16
Level of education
High school or less 973 30
Some college 2794 70
Employment statusb
Employed 1852 59
Retired 1165 19
Disabled 201 5
Other 298 12
Not employed 130 4
Health insurance status
Insured 3568 91
Not insured 199 9
Income®
Less than $20,000 609 15
$20,000 to $49,999 890 24
$50,000 to $99,999 982 31
$100,000 or higher 909 30
Marital status
Married 2010 55
Otherd 1104 14
Never married 653 31

Personal history of cancer
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Characteristic n Wt %2
Yes 464 7
No 3303 93

Type of cancer
Breast cancer 105 19
Prostate cancer 84 9
Othe re 275 72

Family history of cancer®
Yes 2630 70
No 720 22
Not Sure 308 8

HINTS, Health Information National Trends Survey; Wgt, weighted.

a - . o
These were calculated using jackknife replication.

Page 11

Participants who reported of being employed full or part time were categorized as “employed.” Participants who were retired, disabled, students,
homemakers, or other were categorized as “not employed.” 7= 121 participants were missing responses for employment.

n =377 participants were missing responses for income, and 109 were missing responses for family history of cancer.

d. . - . .
The “other” category included participants who were widowed, divorced, or separated.

e .. . . . .
Participants belonging to the “other” cancer type category included those with bladder cancer, bone cancer, cervical cancer, colon cancer,

endometrial cancer, head/neck cancer, Hodgkin’s lymphoma, renal cancer, leukemia, liver cancer, lung cancer, non-Hodgkin’s, oral cancer, ovarian
cancer, pancreatic cancer, pharyngeal cancer, rectal cancer, melanoma, or another type of cancer.
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