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A B S T R A C T

Purpose: There is limited research on the relationship between structural environmental factors
and genomics-related knowledge, self-efficacy, perceived importance, and communication. We
examined the potential impact of racial segregation on these genomics-related outcomes among
medically underserved patients.
Methods:We analyzed data from a sample of 546 patients recruited from a primary care clinic in
St. Louis, Missouri. Multivariable models were used to examine associations between racial
composition of social environments across the life course and genomics-related knowledge, self-
efficacy, perceived importance, and communication.
Results: Non-Hispanic White patients reporting multiple past White social environments had
higher genetic knowledge than non-Hispanic White patients reporting one or no past White
social environments (P = .021), Black patients reporting 1 or no past White social
environments (P = .002), and Black patients reporting multiple past White social
environments (P < .001). We also found that among those reporting multiple current White
social environments, Black patients were more likely than non-Hispanic White patients to
frequently communicate about family history with family (P = .003).
Conclusion: These findings indicate that structural factors may affect understanding of genetic
information and communication about family history among medically underserved patients.
Targeted interventions may increase the use of genetic services among this population and
reduce health inequities.
© 2023 The Authors. Published by Elsevier Inc. on behalf of American College of Medical
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Patients Approached
N = 4,243

Consented to Participate
n = 1,380 (33%)

Refusals
n = 1,753 (41%)

Completed Study
n = 1,010

(73% of those consented)

Ineligible
n = 1,110 (26%)

Participants with at least
one pictorial measurement

Final Analytic Sample
n = 546

Completed Verbal Survey
n = 609

Figure 1 Recruitment flowchart from a primary care clinic in
St. Louis, Missouri, 2013-2014.
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Introduction

About 2 million individuals in the United States carry genes
that predispose them to genetic disorders, such as hereditary
breast and ovarian cancer and familial hypercholesterole-
mia.1 Health care settings address this heightened risk by
providing genetic counseling and testing services to their
patients.2 These resources aid in identifying suitable thera-
peutic drugs, guiding clinical management choices, and
helping patients make informed decisions about their treat-
ment.3-5 Technological advances are also making these re-
sources more widely available to improve population health
and reduce health disparities.6 However, health disparities
may persist or worsen if genetic services are underutilized
by vulnerable populations.6

Disparities in genetic service utilization may be attributed
to patient-level factors, such as race, ethnicity, age, and
socioeconomic status.7 For example, Nikolaidis and col-
leagues found that lower use of genetic services among
young breast cancer survivors was associated with Black
race, older age, high out-of-pocket expenses, and longer
time since diagnosis.7 Moreover, patients’ lower awareness
about genetic testing and familial risk, perceptions of cancer
risk factors, and geographic barriers to genetic counselors
may also contribute to disparities in genetic service utili-
zation.7-9 Prior research has yet to examine the structural
factors that may improve our understanding of why dis-
parities in genetic service utilization persist.

The theory of fundamental causes suggests investigating
structural factors to tackle health inequities.10 Structural
factors, including racial discrimination and residential
segregation, have been linked to adverse health out-
comes.11,12 For example, research shows that individuals
living in highly black-segregated areas face an increased
risk of breast cancer mortality, delayed diagnosis, and
inadequate care compared with those in less segregated
areas.13-15 In addition, many of the residents of these
segregated areas are racial and ethnic minorities who are less
familiar with genetic services than their White counter-
parts,16 which may be linked to the lower use of genetic
counseling and testing among marginalized populations.

As genetic counseling and testing becomemorewidespread
in the United States,17 it is crucial to evaluate whether racial
segregation affects how marginalized individuals understand
and view genetic information and family history and commu-
nicate about family history. In addition, it is also essential to
understandwhether racial segregation impacts their confidence
in communicating genetic topics (eg, their self-efficacy). Such
findings would indicate how best to increase genetic service
utilization within their households and social network (eg,
relatives and friends) and help alleviate health inequities, for
example, by improving genetic knowledge, awareness of fa-
milial risk, self-efficacy, andwillingness to communicate about
genetic information and family history.18

This study therefore investigated the relationship be-
tween racial segregation and genomics-related knowledge,
self-efficacy, perceived importance, and communication.
We also tested whether associations of racial segregation
differ by race/ethnicity. We used data from a survey of
medically underserved patients at a primary care clinic in St.
Louis, Missouri, and a pictorial measure of the racial
composition of social environments over the life course.
Based on prior evidence indicating that neighborhoods have
a greater impact earlier in life,19 we hypothesized that
(1) individuals reporting multiple past White social envi-
ronments would have higher genetic knowledge and family
history knowledge than those reporting 1 or no past White
environments, (2) individuals reporting multiple past White
social environments would have higher genetic self-efficacy
and family history self-efficacy than those reporting 1 or no
past White environments, (3) individuals reporting multiple
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past White social environments would have more commu-
nication about family history and health than those reporting
1 or no past White environments, and (4) the associations
between past racial segregation and genomics-related
knowledge, self-efficacy, perceived importance, and
communication would differ by race/ethnicity.
Materials and Methods

Setting

We used cross-sectional data from a convenience sample at
the Barnes-Jewish Hospital Center for Outpatient Health
(COH), which is a primary care clinic located within a large
academic medical hospital in St. Louis, Missouri. The COH
provides primary care services, including nutrition, social
work, foot care, and pharmacy, to medically underserved
patients from St. Louis and surrounding areas. During 1
year, the COH served over 16,000 unique patients, the
majority of whom were African American (64%), female
(67%), and aged between 35 and 64 years. Most patients
(77%) resided in St. Louis City or County, and 80% were
insured by Medicare or Medicaid.

Data collection

Between July 2013 and April 2014 (Figure 1), trained
research assistants approached 4243 individuals in the COH
waiting room to complete a survey in English, as described
in detail elsewhere.20-25 The surveys were conducted at
different times of the day and on different days of the week.
To be eligible for the study, participants had to be at least 18
years old, be a COH patient, and speak English. Research
assistants then asked eligible participants to complete a self-
administered written questionnaire that assessed genetic and
family history knowledge, genetic and family history self-
efficacy, perceived importance of genetic information and
family history, communication behaviors, and demographic
characteristics, followed by a verbally administered survey
component that assessed racial composition of past and
current environments using measures described below. All
participants provided verbal and written consent before
completing the survey and received a small incentive for
their participation. The Human Research Protection Office
at the Washington University School of Medicine approved
this study. Secondary data analysis was approved by the
New York University Institutional Review Board.

Outcome measures

Genetic and family health history knowledge
We used an adapted version of the Genetic Knowledge In-
dex to assess genetic knowledge that we have utilized in
prior studies.20,26-28 This index has been validated in studies
of educational attainment and attitudes toward genetic
discrimination.29 Participants responded to 5 true/false
questions, and their correct responses were summed to
create a continuous outcome for analysis. For example,
participants indicated whether the following statement is
true or false: “Once a genetic marker for a health condition
is found in a person, the condition can be prevented or
cured.” We assessed knowledge of family history using the
following question: “Before today, had you ever heard of
a family health history?”30 A binary outcome of “yes” or
“no/not sure” responses was created for analysis.

Genetic and family health history self-efficacy
We assessed genetic self-efficacy using 5 questions, each
with a 5-point Likert scale from 1 (strongly disagree) to 5
(strongly agree).31 Participants responded to statements such
as “I understand how to assess the role of genes for health.”
Responses were summed, averaged, and treated as a
continuous outcome in analysis (Cronbach’s alpha = 0.87).
We assessed family history self-efficacy with the following
question: “How sure are you that you could discuss family
health history with members of your family?”30 A binary
outcome of “very sure” or “not at all sure/somewhat sure”
responses was created for analysis.

Perceived importance of genetic information and family
health history
Perceived importance of genetic information was assessed
using 1 question with a 5-point Likert scale from not at all
important to very important.26 Participants were asked, “How
important is it to you to learn more about how your genes, that
is the characteristics that are passed from one generation to the
next, affect your chance of getting certain health conditions?”
A binary outcome of “very important” versus other categories
was created for analysis. Perceived importance of family his-
tory was assessed using 1 item: “Would you agree or disagree
with the following statement: It is important for my own health
to know if diseases like cancer, diabetes, stroke, or heart disease
run in my family.”32 Possible responses were on a 5-point
Likert scale from strongly disagree to strongly agree. A bi-
nary outcome of “strongly/somewhat agree” or “neither agree
nor disagree/somewhat disagree/strongly disagree” responses
was created for analysis.

Communication behaviors
We used 3 items to assess the frequency with which par-
ticipants discussed their family history and personal health
with their friends, family, and doctor.33,34 These measures
have been used in a study conducted among 8 community
health centers serving medically underserved populations.33

The 3 items used were: “I talk with family members about
our family health history,” “I talk with a doctor about my
family health history,” and “How often do you talk to
friends or family members about health?” The possible re-
sponses were “very often,” “somewhat often,” “not very
often,” and “not at all.” For each item, we dichotomized the
responses into “very often” versus all other categories for
analysis.



Figure 2 Pictorial card used to measure the racial composition of the study participant’s junior high school. (A) 100% Black,
(B) 70% Black, (C) 50% Black, (D) 30% Black, (E) 10% Black, and (F) 100% White.
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Racial segregation

We used an adapted version of the “neighborhood cards”
developed by Krysan and Farley to measure the racial
composition of participants’ past and current social envi-
ronments.35 Figure 2 provides an example of the adapted
pictorial measure. During the oral component of the survey,
participants were asked to indicate whether the racial
composition of each social environment was “100% Black,”
“70% Black,” “50% Black,” “30% Black,” “10% Black,”
“100% White,” or “Not Applicable.” The 10 social envi-
ronments included 6 past environments (block, neighbor-
hood, junior high, junior-high classroom, high school (HS),
and HS classroom) and 4 current environments (block,
neighborhood, place of worship, and workplace). For each
environment, we dichotomized the responses into “100%
White/10% Black/30% Black” versus “100% Black/70%
Black/50% Black” to identify predominantly White social
environments. Participants’ responses indicating “Not
Applicable” or “Did not go to high school (or junior high
school) in the US” were coded as missing. We then summed
indicator variables for past and social environments to create
final binary measures of “0 or 1” versus “2 or more” pre-
dominantly White social environments.

Covariates and potential confounders

The following covariates were selected based on their
known associations with genomics-related knowledge, self-
efficacy, perceived importance, and communication: age,
race/ethnicity, educational attainment, income, and health
literacy.20,36,37 Age was measured as a continuous variable,
whereas sex assigned at birth was categorized as male or
female. Race/ethnicity was categorized as non-Hispanic
White or Black (including multi-racial). Participants who
identified as “other/unknown” race (7%, n = 36) were not
included in the analyses. Educational attainment was cate-
gorized as <HS education, HS/general equivalency
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diploma, or ≥some college education. Household income
was categorized as <$20,000 or ≥$20,000. To measure
health literacy, we used a validated word recognition test,
the Rapid Estimate of Adult Literacy in Medicine-
Revised.38 Based on standard scoring, participants with a
score of 6 to 8 were classified as having adequate health
literacy, whereas those with a score below 6 were classified
as having limited health literacy. Four additional measures
abstracted from medical records that identified participants’
personal history of hypertension, diabetes, cancer, or heart
disease were also considered for model inclusion.

Statistical analysis

Descriptive statistics were generated to summarize the de-
mographic and health-related characteristics of the study
population overall and then stratified by racial segregation
measures. Frequencies for genomics-related knowledge,
self-efficacy, importance, and communication behaviors
were tabulated. We fit multivariable linear and logistic
regression models that included the following potential
predictors: racial segregation, age, race/ethnicity, educa-
tional attainment, income, and health literacy. To test
whether associations of racial segregation differed by race/
ethnicity, we included interactions of racial segregation and
race/ethnicity in multivariable models. We also estimated
marginal means and probabilities of subgroups and per-
formed pairwise contrasts between each subgroup to inter-
pret significant interaction effects. The Holm-Bonferroni
correction was used to address the issue of multiple com-
parisons. Measures characterizing personal history of hy-
pertension, diabetes, cancer, or heart disease were retained
in final models if adjusted P values were < .05. We present
measures of association with corresponding 95% confidence
intervals and P values. Significance levels were set at the
5% level. All analyses were performed using R.39
Results

Analytic sample

Of the 4243 approached individuals, 41% (n = 1753)
refused to participate, and 26% (n = 1110) were ineligible
based on study inclusion criteria (Figure 1). This resulted in
1380 (44%) participants who provided oral and written
consent. Of the consenting participants, 73% (n = 1010)
fully completed the written survey or partially completed the
written survey with completion of the verbal component.
Among the 1010 participants, 609 (60%) completed the
verbal component. Of the 609 participants that completed
the verbal component, 546 (90%) had at least 1 pictorial
measurement and were included in the final analytic sample.
Sociodemographic characteristics (eg, age and race/
ethnicity) of the COH patient population were similar to
those included in the study.
Study population characteristics

Table 1 summarizes the sample demographic characteristics
consisting of 546 COH patients. Two-thirds of the sample
identified as female (66%) and Black (66%), with an
average age of 51 years (SD: 12). Nearly half of the sample
had at least some college education (46%) and lived in St.
Louis city (45%), whereas 72% had a household income of
less than $20,000. According to the Rapid Estimate of Adult
Literacy in Medicine-Revised, 45% of the patients had
limited health literacy. A relatively small percentage of the
study population had a history of cancer (12%) or heart
disease (19%). However, we found higher proportions of
those with a history of hypertension (66%) or diabetes
(38%).

Frequencies of genomics-related outcomes

Overall, the study population had moderate-to-high knowl-
edge of genetic information and family history. The mean
score on the Adapted Genetic Knowledge Index was 3.5
(SD: 1.1, Range: 0-5), and 87% of participants were aware
of family history (Supplemental Table 1). On average,
participants demonstrated a moderate level of genetic self-
efficacy (M: 3.2, SD: 1.1, Range: 1-5), and about 75%
were very sure that they could discuss family history with
their family. Nearly 60% of the study population rated ge-
netic information (54%) and family history (57%) as very
important. Regarding communication behaviors, a quarter of
the sample communicated very often with their family
(26%) or doctor (24%) about family history. About half of
the sample (48%) communicated very often about health
with their friends or family.

Study population characteristics by racial
segregation

Bivariate analyses revealed differences between past racial
segregation groups across educational attainment, house-
hold income, race/ethnicity, health literacy, urban status,
and medical history (Table 1). Compared with COH patients
reporting 1 or no past White environments, those reporting
multiple environments tended to have higher educational
attainment (57% vs 38% with some college education, P <
.001) and higher household incomes (33% vs 24% with
$20,000 or more, P = .044). Participants in the multiple past
White environment group also had higher proportions of
patients that identified as White (66% vs 9%, P < .001) and
patients with adequate health literacy (70% vs 44%, P <
.001), but a lower proportion of patients that lived in St.
Louis city (39% vs 50%, P = .011). Additionally, patients
reporting multiple past White environments had lower
proportions of individuals with a history of hypertension
(60% vs 72%, P = .007) and diabetes (32% vs 43%, P =
.025) than those reporting 1 or no past White environments.
We observed no statistically significant differences across



Table 1 Sample characteristics overall and stratified by racial segregation

Characteristic

Predominantly White Social Environments

P Value

Overall Past

P Value

Current
n = 546 0/1 2+ 0/1 2+

n = 311 n = 235 n = 372 n = 174

Mean (SD) Mean (SD) Mean (SD)

Age (n = 523) 50.8 (11.5) 51.4 (11.8) 50.1 (11.1) .18 51.0 (11.8) 50.4 (10.7) .58
n (%) n (%) n (%)

Sex (n = 531) .79 .14
Female 350 (65.9) 199 (66.6) 151 (65.1) 244 (68.2) 106 (61.3)
Male 181 (34.1) 100 (33.4) 81 (34.9) 114 (31.8) 67 (38.7)

Race/ethnicity (n = 510) < .001a < .001a

non-Hispanic White 175 (34.3) 27 (9.4) 148 (66.1) 69 (19.9) 106 (65.0)
Black (including multi-racial) 335 (65.7) 259 (90.6) 76 (33.9) 278 (80.1) 57 (35.0)

Educational attainment (n = 519) < .001a .09
Less than high school 86 (16.6) 58 (20.0) 28 (12.2) 62 (17.8) 24 (14.1)
High school diploma or GED 194 (37.4) 123 (42.4) 71 (31.0) 138 (39.5) 56 (32.9)
Some college or higher 239 (46.1) 109 (37.6) 130 (56.8) 149 (42.7) 90 (52.9)

Household income (n = 482) .044a .013a

Less than $20,000 347 (72.0) 204 (75.8) 143 (67.1) 248 (75.6) 99 (64.3)
$20,000 or more 135 (28.0) 65 (24.2) 70 (32.9) 80 (24.4) 55 (35.7)

Urban status (n = 546) .011a < .001a

St. Louis City 248 (45.4) 156 (50.2) 92 (39.1) 188 (50.5) 60 (34.5)
St. Louis County 170 (31.1) 95 (30.5) 75 (31.9) 123 (33.1) 47 (27.0)
Other 128 (23.4) 60 (19.3) 68 (28.9) 61 (16.4) 67 (38.5)

Limited health literacy (n = 546) 243 (44.5) 173 (55.6) 70 (29.8) < .001a 187 (50.3) 56 (32.2) < .001a

Personal history of
Hypertension (n = 440) 293 (66.6) 175 (72.3) 118 (59.6) .007a 207 (70.2) 86 (59.3) .031a

Diabetes (n = 437) 166 (38.0) 103 (42.9) 63 (32.0) .025a 112 (38.2) 54 (37.5) 0.97
Cancer (n = 435) 50 (11.5) 29 (12.1) 21 (10.8) 0.78 27 (9.3) 23 (16.0) 0.06
Heart disease (n = 437) 84 (19.2) 54 (22.5) 30 (15.2) 0.07 66 (22.5) 18 (12.5) .018a

P value by t test or χ2 test.
GED, general equivalency diploma; SD, standard deviation.
aP < .05
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age, sex, and personal histories of cancer or heart disease.
The bivariate analyses of current racial segregation groups
were relatively similar, except that 18 patients (13%) in the
multiple current White environment group had a history of
heart disease compared with 66 patients (23%) in the 1 or no
current White environment group (P = .018).

Past racial segregation and genetic knowledge

Table 2 shows the results from the multivariable model of
past racial segregation and genetic knowledge. We found a
significant main effect of past White environments (β =
0.65, 95% CI: 0.20 to 1.11) and that this effect differed by
race/ethnicity (β = −0.82, 95% CI: −1.36 to −0.28). To
interpret these effects, we estimated marginal means across
past White social environment groups stratified by race/
ethnicity (Table 3). Non-Hispanic White patients reporting 2
or more past White social environments had the highest
estimated mean score (est. M = 3.80) on the Adapted Ge-
netic Knowledge Index. This score was higher than scores
of non-Hispanic White patients reporting 1 or no past White
social environments (est. M = 3.15, difference = 0.65, P =
.021), Black patients reporting 1 or no past White social
environments (est. M = 3.37, difference = 0.43, P = .002),
and Black patients reporting 2 or more past White social
environments (est. M = 3.20, difference = 0.60, P < .001).
These means were estimated at the mean age of the sample
(51 years) and averaged over levels of educational attain-
ment, household income, and health literacy. Independent of
the racial segregation effect and its interaction with race/
ethnicity, we also found that genetic knowledge was asso-
ciated with age (β = −0.01, 95% CI: −0.021 to −0.003),
some college education (β = 0.33, 95% CI: 0.03 to 0.62),
and limited health literacy (β = −0.50, 95% CI: −0.72
to −0.28). The main effects of race/ethnicity (β = 0.22, 95%
CI: −0.23 to 0.67) and household income of less than
$20,000 (β = −0.07, 95% CI: −0.28 to 0.15) were not
statistically significant.

In contrast to the model with past White social envi-
ronments, the main effect of current White social environ-
ments (β = −0.06, 95% CI: −0.39 to 0.27) was not
statistically significant, and this effect did not differ by race/
ethnicity (β = 0.01, 95% CI: −0.45 to 0.48). However, the
main effect of race/ethnicity was statistically significant



Table 2 Multivariable models of the relationship between racial segregation and genetic knowledge and communication about family history

Predictors

Genetic knowledge (n = 409)
Communication about family history with

family (n = 425)
Communication about family history with

a doctor (n = 422)
Past Current Past Current Past Current

β (95% CI) β (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Number of White environments
0/1 (ref.)
2+ 0.65 (0.20, 1.11)a −0.06 (−0.39, 0.27) 1.35 (0.41, 6.15) 0.52 (0.22, 1.22) 0.54 (0.19, 1.71) 0.69 (0.29, 1.64)
Race
White (ref.)
Black 0.22 (−0.23, 0.67) −0.40 (−0.70, −0.11)a 2.03 (0.64, 8.98) 1.05 (0.54, 2.15) 0.61 (0.22, 1.84) 0.76 (0.37, 1.61)

Age −0.01 (−0.021, −0.003)a −0.01 (−0.019, −0.002)a 1.01 (0.99, 1.03) 1.01 (0.99, 1.03) 1.01 (0.99, 1.03) 1.01 (0.98, 1.03)
Educational attainment
Less than HS (ref.)
HS/GED −0.01 (−0.30, 0.28) −0.04 (−0.33, 0.26) 1.38 (0.71, 2.81) 1.39 (0.71, 2.83) 1.13 (0.57, 2.31) 1.14 (0.58, 2.32)
Some college or above 0.33 (0.03, 0.62)a 0.31 (0.01, 0.60)a 1.11 (0.55, 2.29) 1.16 (0.58, 2.39) 1.19 (0.59, 2.46) 1.21 (0.61, 2.50)

Household income
$20,000 or more (ref.)
Less than $20,000 −0.07 (−0.28, 0.15) −0.06 (−0.27, 0.16) 1.25 (0.74, 2.14) 1.26 (0.75, 2.18) 1.56 (0.90, 2.80) 1.57 (0.90, 2.84)

REALM-R
Adequate health literacy (ref.)
Limited health literacy −0.50 (−0.72, −0.28)a −0.51 (−0.74, −0.29)a 1.25 (0.76, 2.06) 1.19 (0.73, 1.96) 2.22 (1.32, 3.76)a 2.22 (1.32, 3.76)a

Multiple White environments × Black −0.82 (−1.36, −0.28)a 0.01 (−0.45, 0.48) 1.12 (0.22, 4.32) 4.40 (1.49, 13.06)a 2.71 (0.73, 9.27) 3.47 (1.15, 10.35)a

Black, Black including multi-racial; CI, confidence interval; GED, general equivalency diploma; HS, high school; OR, odds ratio; ref., reference group; REALM-R, Rapid Estimate of Adult Literacy in Medicine-
Revised; White, non-Hispanic White.

aP < .05.
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Table 3 Population marginal means and probabilities stratified by racial segregation and race/ethnicity

Outcome: Genetic Knowledge
Primary Exposure: Past Social Environments Pairwise Comparison

Population Number of White Environments Race/Ethnicity Est. Meanb Contrast of Est. Mean Est. Difference Adj. P Valuec

A 0/1 White 3.15 A-B −0.65 .021a

B 2 or more White 3.80 A-C −0.22 .73
C 0/1 Black 3.37 A-D −0.05 .83
D 2 or more Black 3.20 B-C 0.43 .002a

B-D 0.60 < .001a

C-D 0.17 .73

Outcome: Communication About Family History With Family
Primary Exposure: Current Social Environments Pairwise Comparison

Population Number of White environments Race/ethnicity Est. Prob. b Contrast of Odds Est. OR Adj. P Valuec

A 0/1 White 0.23 B/A 0.52 0.26
B 2 or more White 0.13 C/A 1.05 0.89
C 0/1 Black 0.23 C/B 2.03 0.18
D 2 or more Black 0.41 D/A 2.39 0.18

D/B 4.63 0.003a

D/C 2.28 0.07

Outcome: Communication About Family History With a Doctor
Primary Exposure: Current Social Environments Pairwise Comparison

Population Number of White Environments Race/Ethnicity Est. Prob. b Contrast of Odds Est. OR Adj. P Valuec

A 0/1 White 0.23 B/A 0.69 1.00
B 2 or more White 0.17 C/A 0.76 1.00
C 0/1 Black 0.19 C/B 1.10 1.00
D 2 or more Black 0.35 D/A 1.83 0.74

D/B 2.64 0.13
D/C 2.40 0.08

Adj., adjusted; Black, Black including multi-racial; Est., estimated; OR, odds ratio; White, non-Hispanic White.
aP < .05.
bEstimations are averaged over levels of educational attainment, household income, and health literacy.
cHolm-Bonferroni correction used to determine adjusted P values for multiplicity comparisons.
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(β = −0.40, 95% CI: −0.70 to −0.11), indicating that Black
patients had lower genetic knowledge scores than their non-
Hispanic White counterparts.

Current racial segregation and family health history
communication

Table 2 shows statistically significant interactions between
current White social environments and race/ethnicity in
communication behavior models. Although the main effects
of current White social environments (adjusted odds ratio
[aOR] = 0.52, 95% CI: 0.22 to 1.22) and race/ethnicity
(aOR = 1.05, 95% CI: 0.54 to 2.15) were not statistically
significant in the model predicting frequent communication
about family history with family, the interaction term
(aOR = 4.40, 95% CI: 1.49 to 13.06) was statistically sig-
nificant. Among those reporting 2 or more current White
social environments, we found that Black patients (est.
OR = 4.63, P = .003) were 4 times more likely than White
patients to communicate about family history with family
frequently. These results were based on estimated marginal
probabilities for each subgroup at mean age (51 years) and
averaged over levels of educational attainment, household
income, and health literacy.

Similarly, the interaction term between current White
social environments and race/ethnicity (aOR = 3.47, 95%
CI: 1.15 to 10.35) was also statistically significant in the
model predicting frequent communication about family
history with a doctor. Among Black patients, we found a
trend suggesting that those reporting 2 or more current
White social environments (est. OR = 2.40, P = .08) were 2
times more likely than those reporting 1 or no current White
social environments to communicate about family history
with a doctor frequently.

The main effects for age, educational attainment, and
household income were not statistically significant in either
past or current models of each outcome. However, we found
that those with limited health literacy (past and current
aOR = 2.22, 95% CI: 1.32 to 3.76) were 2 times more likely
than those with adequate health literacy to frequently
communicate about family history with a doctor in past and
current models.
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Racial segregation and other genomics-related
outcomes

Supplemental Table 2 presents multivariable models of the
relationship between racial segregation and knowledge of
family history, genetic self-efficacy, and family history self-
efficacy. We did not find statistically significant differences
in knowledge of family history, genetic self-efficacy, and
family history self-efficacy by the number of past and cur-
rent White social environments. The interaction term be-
tween racial segregation and race/ethnicity was also not
statistically significant. Supplemental Table 3 shows results
from multivariable models of the relationship between racial
segregation and the perceived importance of genetics and
family history and communication about health. We did not
find statistically significant differences in the perceived
importance of genetics and family history and communi-
cation about health by the number of past and current White
social environments. We also did not find that racial
segregation associations differed by race/ethnicity.
Discussion

To our knowledge, this is the first study to examine the
relationship between racial segregation and genomics-
related knowledge, self-efficacy, perceived importance,
and communication among medically underserved patients.
We found that non-Hispanic White patients reporting mul-
tiple past White social environments had higher genetic
knowledge than 3 other subgroups: (1) non-Hispanic White
patients reporting 1 or no past White social environments,
(2) Black patients reporting 1 or no past White social en-
vironments, and (3) Black patients reporting multiple past
White social environments. We also found that among those
reporting multiple current White social environments, Black
patients were more likely than non-Hispanic White patients
to communicate about family history with family frequently.
Taken together, these findings provide novel insights into
how the racial composition of past and current social en-
vironments play a role in knowledge about genetic infor-
mation and communication about family history among
medically underserved patients.

Although there is limited data on the impact of racial
segregation on racial-ethnic disparities in genomics-related
outcomes, ample evidence suggests that segregation
adversely affects other health outcomes.15,40,41 For example,
Haas and colleagues reported that adequate breast cancer
care was less likely to be provided to Black and White
women living in highly Black-segregated areas.15 Recent
research also shows that Black individuals living in more
segregated regions face higher breast cancer mortality rates
and a lower chance of surviving colorectal cancer.40,41 Our
finding that patients reporting predominantly Black social
environments have lower genetic knowledge aligns with
these studies.
Our secondary finding that Black patients frequently
communicate about family history with family is consistent
with previous research.42,43 For instance, a qualitative study
found that older Black adults prefer open communication
about family history, motivated by their desire to break the
noncommunication habits of previous generations.42

Another qualitative study identified “Caregiver Re-
sponsibilities” and “Improving the Health of Younger
Generations” as prevalent communication themes among
older Black women.43 These women frequently communi-
cated with younger family members to assist them in
monitoring their blood pressure and reducing their risk of
hypertension.43

We found that individuals with limited health literacy
more frequently discussed family history with their doctors
and had lower genetic knowledge than those with adequate
health literacy. In our sample, a Pearson’s χ2 test showed a
statistically significant association between race and health
literacy. The limited health literacy group had a higher
proportion of participants who were racialized as Black
(83%) than the adequate health literacy group (51%, P <
.001). This could account for the increased frequency of
discussing family history among those with limited health
literacy. It is also plausible that this explains why limited
health literacy and Black racialization had relatively similar
effects on genetic knowledge. Further research should
investigate whether limited health literacy mediates the
relationship between structural environmental factors and
genomics-related outcomes.

Collectively, the findings from the present study and
other studies highlight the need for interventions that target
segregated populations. This is important because in 2019,
over 80% of the metropolitan areas in the United States
exhibited higher levels of segregation compared with
1990.44 One possible step forward is to develop stepped-
wedged trials that implement an intervention to increase
genetic knowledge and communication about family history
across multiple generations impacted by racial residential
segregation. This study design is advantageous because it
allows for all study participants to receive the intervention,
regardless of whether they were in the control or interven-
tion group.45 Adding a qualitative component, such as focus
groups and interviews, may also be beneficial because it can
provide insights that quantitative data may not capture.
Increasing knowledge about genetic information and
communication about family history among these pop-
ulations may increase their use of genetic services.

It is important to acknowledge the limitations of our
study. First, the convenience sampling used to collect sur-
vey data from COH patients is a non-probability sampling
approach susceptible to sampling error and bias. To address
this limitation, study recruitment took place at different
times of the day and on different days of the week. Second,
participant responses to survey measures, such as the racial
composition of social environments, were subjective and
thus prone to recall bias and misclassification. However,
unpublished qualitative data show that recall bias and
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misclassification were reduced based on results from the
construct validation. Additionally, many of the constructs
were assessed with brief or single-item measures to reduce
burden on respondents. However, these constructs should be
explored with more comprehensive measures. Third,
although we observed a statistically significant difference in
genetic knowledge, there is no agreed upon standard for a
clinically meaningful difference in knowledge. It will be
important for future research to investigate what change in
knowledge is associated with changes in downstream out-
comes such as use of genetic services or responses to genetic
test results. Fourth, the data used in this study was cross-
sectional, which makes it impossible to make causal in-
ferences about the relationship between racial segregation
and genomics-related outcomes. Also, there may have been
unmeasured confounders that could have influenced the
observed associations. Fifth, the findings from this study
may not be generalizable because the sample population was
drawn from a primary care clinic serving a medically un-
derserved patient population in the Midwest. Sixth, we did
not investigate the impact of other structural factors, such as
health care access and utilization. Future work should
evaluate the life-course impact of these factors on genomics-
related knowledge, self-efficacy, perceived importance, and
communication. Lastly, we did not include family history
measures (eg, cancer or hypertension) because of large
amounts of missing data (range of missingness = 58%-
67%). Having sufficient family history data would provide
better understanding of whether patients with clinically
significant family history communicated this information
better with family and providers, depending on the racial
composition of their past and current social environments.

Despite these limitations, this study has several strengths.
We included a novel pictorial measure of the racial
composition of social environments. We distinguished be-
tween past and current periods, looking at racial segregation
over the life course and moving beyond evaluating the po-
tential impacts of racial segregation at a single timepoint.
We also tested whether racial segregation differed by race/
ethnicity, allowing for us to better characterize potential and
existing health inequities. In summary, this study provides
valuable insights into how structural factors may affect
knowledge about genetic information and communication
about family history.
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