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ABSTRACT

Sociocultural and Ethical Considerations for the Translation of Genomic Health Applications
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Rachel M. Ceballos, Assistant Professor

Department of Health Services

Genomic health applications are poised to play a central role in precision medicine, a tailored approach to
disease prevention and treatment that accounts for individual variability in genes, environments, and
lifestyles. Precision medicine is hypothesized to improve both individual and population health outcomes
by personalizing health care and public health interventions. Prior examples of interventions that improved
individual health, but widened outcome gaps for disadvantaged groups suggest that translating public
investments in precision medicine into population health benefits requires deliberate attention to health
equity. The three studies that make up this dissertation therefore explored how sociocultural factors that
place individuals at risk for experiencing health disparities shape the discovery, development, delivery,
and health impact of genomic health applications. The first study focused on the discovery phase,
developing a six-item instrument measuring conflation of observational biospecimen-based research and
clinical care for use in Latino communities, who are currently underrepresented in genomic research. The
final instrument demonstrated high internal consistency, evidence of content and construct validity, and
no evidence of floor and ceiling effects. It can be used in future efforts to recruit Latinos into biomedical
studies. The second study focused on the development and delivery of obesity prevention and control
interventions that include messages about inherited and behavioral risk factors. We described variation in

beliefs about the causes of obesity (inheritance, diet, and physical activity) by ethnicity and acculturation



indicators in women enrolled in a cohort study in South King County, Washington. Results showed that
Hispanic and Caucasian women held different beliefs about inheritance and physical activity’s
contribution to obesity; ethnic differences in genetic attributions were more pronounced than differences
in physical activity attributions. Compared to Hispanic women who completed the study’s baseline
questionnaire in English, Hispanic women who completed it in Spanish had a higher probability of not
believing at all in inheritance as a contributor to obesity. We concluded that obesity-related interventions
that emphasize genetic risk factors may be less relevant to low-acculturation Hispanic women without
additional tailoring. The third study focused on the delivery and health impact of genetic counseling and
testing for hereditary breast and ovarian cancer and examined whether routine referral to genetic
counseling could help address current disparities in utilization by education level. Study results indicated
that uptake of counseling after referral did not differ by education level, nor did referral’s effect on
changes in genetic testing awareness and likelihood of subsequent genetic testing, which increased for
all women. We concluded that systematic referral to genetic counseling may be a promising way to
increase utilization of genetic services as well as address health care disparities by education level.
Overall, these results help to improve our understanding of how sociocultural factors influence genomic
translation. The dissertation suggests that trade-offs between effectiveness, efficiency, and equity goals
are necessary to prevent intervention-generated inequalities and ensure that precision medicine

approaches lead to population health benefits.
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-CHAPTER 1-

INTRODUCTION

Genomic health interventions, namely genomic tests providing information to help diagnosis, treat, or
prevent disease, have the potential to increase health care’s precision and convert resulting gains in
efficacy into improved population health outcomes.'? This approach to disease prevention and treatment,
which takes individual variability into account, falls into the larger category of tailored health interventions
now commonly referred to as precision medicine.® Excitement about harnessing genomic and other
biotechnologies to improve individual and population health through personalization is high, as evidenced

by a $215 million federal Precision Medicine Initiative launched in 2015.45

During his 2015 State of the Union address President Obama described The Precision Medicine Initiative
as a way, “...to bring us closer to curing diseases like cancer and diabetes—and to give all of us access
to the personalized information we need to keep ourselves and our families healthier.” Public health
leaders have cautioned that large scale investments in genomic medicine like the Precision Medicine
Initiative must include a dedicated focus on health disparities (i.e. health outcome differences closely
linked to social, economic, and/or environmental disadvantage),® as interventions that improve individual
health outcomes may also widen gaps for disadvantaged groups.”® Coronary artery bypass grafts,
colorectal cancer screening, and Papanicolaou testing, for example, lowered overall morbidity and
mortality from coronary heart disease, colorectal, and cervical cancer in the United States, but also
widened health disparities by race, ethnicity, and socioeconomic status.®'" Such relative outcome
differences, which occur when a medical or public health interventions intended to improve the overall
health of the population disproportionally benefits advantaged groups, have been termed intervention-

generation inequities."?

This dissertation identifies ways in which genomic health applications may produce or widen health
disparities through the creation of intervention-generated inequalities. It is guided by a normative model of

research translational developed to help direct research towards population health-level benefits (see



Figure 1.1)."® The model illustrates the cyclical sequence of research and development activities required
for a health application to improve individual and population health outcomes. In the context of genomics,
a novel association between a genetic marker and health outcome of interest must first be identified and
validated in the discovery phase. Second, in the development phase, a health application—for example a
genomic test providing information about drug treatment response—needs to be created and clinically
evaluated in patients with the disease or trait of interest. Third, in the delivery phase, the health
application must be implemented in everyday practice, typically through the creation of clinical and public
health recommendations or guidelines. Evaluating the genomic health application’s impact on individual

and population health outcomes represents the fourth and final phase of the translational process.'4 15

Notably, the model helps clarify how intervention-generated inequalities occur and provides guidance on
how to prevent them. It shows that a genomic health application’s potential to improve population health
outcomes and the implications for health equity are a function of interrelated outcomes at each stage of
translation. Specifically, generalizability at the discovery stage (the degree to which genomic research
results can be considered broadly representative), efficacy at the development stage (how well the health
application works when implemented under ideal conditions), and effectiveness at the delivery stage (how
well the health application works under conditions of actual application). By calling out the need for
dedicated assessment and priority setting at its center, the model also highlights that research translation
is an inherently ethical activity. Value judgments made at each phase—scientific, cultural, and economic
choices and potential tradeoffs between these—ultimately determine whether the development and

widespread dissemination of a specific health application improves population health outcomes.3.16

Guided by this normative model, the three studies that make up this dissertation span the translational
cycle and explore how sociocultural factors that place individuals at risk for experiencing health
disparities, including ethnicity, acculturation, and education, shape the discovery, development, delivery,
and health impact of genomic applications. Though the studies focus on different phases, sociocultural
factors, and types of genomic health applications, they all consider ethical issue inherent to genomic

translation as well as the health equity implications of the translational process as a whole. The specific
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aims of each study are as follows. The first study (discovery phase) aims to develop an instrument
measuring conflation of observational biospecimen research and clinical care for use with Latino
communities, who are currently under-represented in genomic research studies. The resulting instrument
can be used to foster informed participation decision-making in this medically underserved subpopulation.
The second study (development and delivery phases) aims to describe variation in beliefs about what
causes obesity between Hispanic and Caucasian women and explore acculturation’s impact on obesity
causal beliefs. Study results will provide information about subgroups that may respond differently to
obesity prevention and control interventions that include information about inherited and behavioral risk
factors and the need to develop tailored intervention approaches. Finally, the third study (delivery and
outcomes phases) aims to identify differential effects of systematic referral to genetic counseling in
women at high-risk of breast and ovarian cancer by education level. Study findings will provide
preliminary evidence of whether this intervention approach could help to address current health care

disparities in use of genetic services.

These three complementary studies are motived by an ethical commitment to preventing intervention-
generated inequalities that is implicit in precision medicine’s ultimate goal of improving population health.
Though intervention-generated inequalities are only one of many complex factors contributing to health
disparities in the US, they are particularly troubling from an ethical perspective because they result from
efforts to improve health funded with public resources and promising better outcomes for all. Findings
from these studies will be informative for developing and deploying genomic interventions in ways that

minimize their potential to create or widen health outcome gaps for disadvantaged groups.

FOOTNOTE
2 We use the terms Hispanic and Latino interchangeably throughout the dissertation, reflecting the
language used in the original research studies and provided to participants for self-identification. The US
census defines Hispanic/Latino ethnicity as persons of Cuban, Mexican, Puerto Rican, South or Central

American, or other Spanish culture or origin regardless of race.!”
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FIGURES

Figure 1.1: Normative model of research translation guiding dissertation specific aims.

Note. From Kelley et al., 2012.
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-Chapter 2-

GIVING SAMPLES OR “GETTING CHECKED”: MEASURING CONFLATION OF OBSERVATIONAL

BIOSPECIMEN RESEARCH AND CLINICAL CARE IN LATINO COMMUNITIES

INTRODUCTION
Observational studies relying on biological samples are increasingly used to better understand disease
with a goal of improving population health. Though personalized results from biospecimen-based studies
are not often clinically actionable and thus not made available to participants, prior research indicates that
expectations of receiving meaningful health information as a fringe benefit of sample donation are not
uncommon.'2 Expectations of personal health benefit in the context of observational research have been
termed diagnostic misconception?, a variant of the therapeutic misconception that occurs in clinical trials
when research participants either misunderstand or fail to appreciate key distinctions between the goals

and guiding principles of research and clinical care*5.

Our research group encountered a number of beliefs related to diagnostic misconception while
conducting a qualitative study about observational biospecimen-based research participation with Latinos
living on the United States (US)-Mexico border.® Our participants reported that they were extremely willing
to provide biological samples for research, including blood, urine, stool, saliva, and buccal cells, but often
equated providing a sample for research with undergoing a clinical evaluation. Sample donation was
described as, ‘...a way of doing our check-ups to see if we're in time to [detect] diseases’. ® The conflation
of research and clinical care influenced participants’ perceptions of the potential benefits of sample
donation, which included receiving individualized information about medical diagnoses and future disease
risk. Additionally, participants had trouble grasping the nature of observational research and were more

familiar with clinical studies involving medical interventions.

Diagnostic misconception has important ethical dimensions, as inaccurate beliefs about the research

process may unduly influence decisions to take part in research and impact the quality of the informed
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consent process.” Ethical concerns are magnified for Latino populations, who face substantial barriers to
accessing health care in the US8, but are increasingly sought after as research participants to improve
generalizability, particularly in genomic studies.®'° Factors influencing Latinos’ participation in studies
involving the collection of biologic samples and accompanying phenotypic information have not been well
studied."'2 Whether expectations of receiving personally meaningful health information as a fringe

benefit of participation drive sample donation in a coercive manner is particularly unclear.

In an effort to enable identification of beliefs related to diagnostic misconception in Latino communities,
this study developed and validated a quantitative instrument measuring conflation of observational
biospecimen-based research and clinical care. The availability of such an instrument will allow future
research exploring the origins and consequences of diagnostic misconception and help facilitate ethically

informed recruitment efforts in medically underserved communities.

METHODS
Conceptual model and item development
The conceptual model used to guide instrument development was informed by a review of the literature
on biospecimen donation and diagnostic misconception, prior qualitative research conducted by our
group on the US-Mexico border, and a quantitative measure of therapeutic misconception developed by
Appelbaum et al.’™® Common misconceptions about research with biological samples that were
documented literature or observed in our prior work were grouped into three related domains. The first
domain considers understanding of the distinctions between observational biospecimen-based research
and clinical trials. The second and third domains are modeled on dimensions of the therapeutic
misconception scale.'® Specifically, the second domain concerns understanding of the purpose of
biospecimen-based research, i.e. identifies the degree of conflation of the goals of biological sample
collection for research (creating generalizable knowledge) and the goals of sample collection in clinical
care (informing the care of the individual patient). The third domain concerns perceptions of the likelihood
of receiving personal benefits in the form of individualized health information when providing a

biospecimen for research.
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We developed six items for the first domain and seven for the second and third. ltems were written based
on meaningful themes and quotations from our prior interviews and focus groups as well as relevant
items developed for the therapeutic misconception scale.'® ltems were measured on 4-point Likert-like
scales from strongly agree to strongly disagree. Based on our prior experience working with Latino
communities, we did not include ‘do not know’ as a response option because of respondents’ tendency to
choose this option rather than make a potentially incorrect guess. Each item’s reading level was
assessed in English using the Flesch-Kincaid grade level formula and kept as low as possible.'* ltems
were reviewed for face-validity in English by two community-based participatory researchers who work
extensively with Latino communities and three experts in measurement development. ltems were then
pre-tested in English (n=5) and Spanish (n=5) with members of the target population using standard
cognitive interviewing techniques.’s Interviews were conducted by a certified translator trained in cognitive

interviewing, who also conducted all study translations.

Field-testing

The instrument administered for field-testing included final versions of all items written for each domain
along with single items assessing prior sample donation for research (‘yes’, ‘no’, or ‘don’t know’) and
likelihood of providing a sample for research in the future (‘very likely’, ‘somewhat likely’, or ‘not likely’).
We described biological samples as materials taken from the human body, including tissues like skin,
hair, nails, cheek cells and fluids like blood, urine, or salvia. Scientific research was described as a
method of learning about health and how to prevent and treat diseases. The definitions were based on
the National Cancer Institutes’ (NCI) Cancer 101 module on biospecimens and biobanking.'® We also
administered the Genetic Knowledge Index'” (GKI)and Hall et al.’s scale measuring trust in medical
researchers’ along with standard demographic and health care access questions. The five-item version
of the GKI has been previously used to assess basic knowledge about genetics in the general
population.'® Participants indicated whether five statements were true or false and a total score from zero
to five was calculated from their number of correct responses (Cronbach’s alpha = 0.56). The four-item
version of Hall et al.’s scale measuring trust in medical researchers, which has shown high reliability in

national surveys, was modified for administration by removing the ‘do not know/can’t answer’ response
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option and changing ‘medical researcher’ to ‘scientists who do research with biological samples’ and
‘doctor’ to ‘scientist’. The items were measured on 4-point Likert-like scales from strongly disagree to
strongly agree and summed, with higher overall scores indicating more trust in researchers (Cronbach’s

alpha: 0.52).

We used a targeted recruitment strategy to obtain a sample of 150 self-identified Latino adults with an
equivalent gender distribution to complete the survey instrument. Our sample size was chosen to provide
adequate power for exploratory factor analyses (EFA) [20]. Recruitment efforts relied on a National
Cancer Institute (NCI) Community Networks Program Center (CNPC) based in Sunnyside, Washington
with strong connections to the Latino community there. Latinos living in this area of Eastern Washington,
called the lower Yakima Valley, are almost exclusively from Mexico and are similar to Latinos living on the
border with respect to income, acculturation, education, and health care access.?12' Recruitment and
survey administration were conducted by two CNPC staff members who are residents of the lower
Yakima Valley and fluent in both English and Spanish. Study participants completed the surveys in
person at community events, CNPC- sponsored health fairs, and local shopping facilities. Study materials
were available in both English and Spanish and participants could use whatever language they felt most
comfortable with. The survey was verbally administered, with participants also having their own copy to
read if they desired, and took approximately 15-20 minutes to complete. This study was reviewed by the
University of Washington Institutional Review Board who declared it exempt from ethics approval.
Participants received a $15 gift-card as a thank you for their time. Completed surveys were periodically
checked by the study team to ensure data quality and consistency in administration. When recruitment
was completed the survey data was reviewed, coded, and entered into Stata 13 software.?2 A random

sample of surveys (25%) was reviewed to confirm the quality of entered data.

Data analysis
Response distributions were examined for each item, with items coded so that higher scores indicated
increasing misconceptions about research with biological samples. EFA was used to determine if items

intended to measure the same domain were inter-correlated and to inform item selection for the final
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instrument.2® We used the principal components factor method followed by Promax rotation, both
implemented using the ‘factor’ command in Stata 13.2425 Promax rotation was chosen to be consistent

with our conceptual model, which proposed that the three domains were interrelated.26

In the initial factor extraction, six factors had eigenvalues above one and most items loaded onto the first
factor. The remaining items were spilt so that those assessing accurate and inaccurate perceptions of
biospecimen-based research loaded onto separate factors, suggesting that the observed factor structure
may have been due to item wording and re-coding. The scree plot test had two changes in slope or
“elbows”, one that occurred after the third factor and one that occurred after the sixth. 27 Based on these
findings, we pursued two models moving forward. The first retained three factors aligning with the three
domains originally proposed in our conceptual model. The second model retained one factor and
reflected the overall degree of conflation of biospecimen research and clinical care. Rotated factor
loadings from these models were used to create two reduced versions of the instrument (termed the
three-factor and the one-factor solutions). For both models, items that had loadings above 0.60 on their
own factor (and under 0.40 on any other factor for the three-factor solution) were included in the final
instrument. A second EFA was conducted on both reduced instruments and factor loading are reported

for these analyses.

Item-to-scale correlations and Cronbach’s alpha statistics were calculated for both the one- and three-
factor solutions. Additionally, mean subscores for each dimension in the three-factor solution and their
correlation with the total score were calculated along with Cronbach’s alpha statistics. To assess
construct validity correlations with the GKI and Hall et al.’s scale measuring trust in medical researchers
were examined. In our qualitative work on the US-Mexico border individuals who knew the least about
research were often the most trusting of researchers and willing to provide biospecimens. Thus, we
hypothesized that increasing misconceptions about biospecimen-based research as measured by the
three-factor solution would be negatively correlated with genetic knowledge and positively correlated with
researcher trust. Subscores for all three domains would follow the same patterns, with the exception of

lay understanding of research, which would be uncorrelated with researcher trust. Similarly, we
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hypothesized that increasing conflation of research with biological samples and clinical care as measured
by the one-factor solution would be negatively correlated with genetic knowledge and positively correlated

with researcher trust.

RESULTS
Participants
Descriptive characteristics for the cognitive interview and survey participants are shown in Table 2.1.
Participants reflected the demographic profile of Latinos living in the lower Yakima Valley, with most
having a high school education or less, an annual household income under $35,000, and either

government health insurance (Medicare, Medicaid, or coupons) or no health insurance.

Instrument psychometrics

The 20 piloted items are presented by domain in Supplemental Tables 2.1-2.3 (see Appendix) along with
item-level response data. Missing responses were rare and always occurred at the end of each domain.
Responses in all domains tended to be skewed towards ‘strongly agree’ and ‘agree’, regardless of
whether the item assessed accurate or inaccurate perceptions of biospecimen research. More than half
the respondents ‘agreed’ or ‘strongly agreed’ with 67% of the lay understanding items, 86% if the purpose

items, and 100% of the benefits items.

Two of the items were highly skewed and excluded from the EFA. The Kaiser-Meyer-Olkin (KMO) statistic
for the remaining 18 items was 0.77 and Barlett’s test of sphericity rejected the null hypothesis, indicating
underlying data structure sufficient for EFA.26 Table 2.2 provides factor loadings and correlations with
domain scores and total scores for the eight items retained in the three-factor solution. The first factor
(benefits) accounted for 33.9% of item variance, the second factor (purpose) accounted for 20.3%, and
the third (lay understanding) accounted for 18.3%. ltems included in the three-factor solution had high
loadings on their own factor and high correlations with domain scores. But, correlations with the total
score and Cronbach’s alphas were low for the lay understanding and purpose domains. Alpha statistics

were 0.550 for lay understanding, 0.511 for purpose, 0.808 for benefits, and 0.589 for the overall eight-
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item scale. Table 2.3 provides factor loadings and correlations with total scores for the six items retained
in the one-factor solution. The first factor accounted for 56.7% of item variance and Cronbach’s alpha

statistic for the six-item scale was 0.844.

Instrument validity

Results for the analyses examining construct validity are given in Table 2.4. For the thee-factor solution,
purpose subscores were uncorrelated with genetic knowledge and negatively correlated with researcher
trust, while total scores were uncorrelated with research trust, contradicting our a priori hypotheses. Total
scores for the one-factor solution assessing conflation of biospecimen-based research and clinical care
were negatively correlated with genetic knowledge and positively correlated with researcher trust as

hypothesized.

As the one-factor solution had superior psychometric properties and evidence of construct validity, we
examined differences in the degree of conflation of biospecimen-based research and clinical care by
demographic, health care access, and research participation characteristics using t-tests and one-way
analysis of variance (ANOVA). These results are presented in Table 2.5. Conflation of research and
clinical care differed significantly by employment status, primary language spoken, health insurance type,
usual source of health care, and self-rated health. Individuals who were unemployed, spoke only Spanish,
had no health insurance, received care at non-traditional venues, and had good self-rated health received
higher scores, indicating greater conflation of biospecimen-based research and clinical care. Scores were

inversely associated with years of education (test for linear trend, p-value < 0.008).

DISCUSSION
We successfully developed a six-item instrument measuring conflation of observational biospecimen-
based research and clinical care for use in Latino communities. The final instrument demonstrated high
internal consistency, evidence of content and construct validity, and no evidence of floor and ceiling

effects in a convenience sample of 150 Latino adults. It is important to note that the instrument was
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developed and field-tested in community samples, not exclusively with prior biospecimen donors.
Diagnostic misconception can be stringently understood as misconceptions about the likelihood of
receiving personal health-related information as a part of research participation in individuals who have
provided informed consent and donated a biological sample.2 Thus, we believe our instrument is best
described as assessing conflation of observational biospecimen-based research and clinical care, not
diagnostic misconception. Still, this is one of the first quantitative instruments with demonstrated reliability
and validity available to measure beliefs related to diagnostic misconception in potential biospecimen
donors. Documenting the instrument’s performance characteristics in biospecimen donors, who may differ
from potential donors, will allow the instrument to be used at multiple time-points throughout the research

process.

Our conceptual model proposed three domains of misconceptions: lay understanding of the distinction
between observational biospecimen-based research and clinical trials, understanding of the purpose of
biospecimen-based research, and perceived likelihood of personal benefit. This model is similar to the
theoretical framework used by Appelbaum et al. to develop their measure of therapeutic misconception,
but with unreasonable beliefs about the degree of individualization of the intervention replaced by
understanding of the distinction between clinical and observational research.' Our analysis did not
confirm the three domains proposed in our conceptual model. Two features likely account for the three-
factor solution’s poor psychometric properties. First, many of the items written for the ‘purpose’ and ‘lay
understanding’ subscales were dropped due to double loading in the EFA. Thus, these subscales were
comprised of only two items and had poor internal consistency.?¢ Second, respondents’ tendency to
‘agree’ or ‘strongly agree’ with most items, regardless of whether they reflected accurate or inaccurate
perceptions of biospecimen-based research, caused response patterns for these two types of items to
vary. That two domains were comprised of all inaccurate items (lay-understanding and benefits), while
one was comprised of all accurate items (purpose), also contributed to poor reliability. It is likely that a
multidimensional instrument comprised of all accurate or all inaccurate items would have had improved
psychometric characteristics. The therapeutic misconception scale, for example, contains all inaccurate

statements, despite piloting both accurate and inaccurate items.3 It is possible that if we had developed
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and piloted a larger number of items for each domain our ability to distinguish between distinct beliefs
related to diagnostic misconceptions would have improved. Alternatively, our conceptual model may be
inaccurate or incomplete. Additional theoretical work defining diagnostic misconception and clarifying its

manifestation is needed to guide develop of a multidimensional measure.

Latinos are projected to make up 31% of the US population by 20602°, but currently lack robust
representation in clinical research funded by the National Institutes of Health as well as large scale
biomarker and other in vitro studies that use de-identified biological samples.303' A growing body of
research indicates, however, that Latinos are highly willing to provide biospecimens for research..12.32.33
Eighty four percent of our sample was ‘very’ or ‘somewhat’ likely to provide a sample for research in the
future. There is evidence from other populations that individuals may participate in therapeutic and non-
therapeutic research as way to monitor their health and access otherwise unavailable health services.3435
Thus, concern that conflation of research participation and clinical evaluation may drive biospecimen

donation in medically underserved Latino communities was a primary motivation for this study.

Conflation of biospecimen-based research and clinical care as measured by our instrument did not differ
by self-reported willingness to participate in biospecimen research in our sample (p=0.144). Still, we
found that Latino subgroups facing the most substantial barriers to accessing high quality health care had
higher scores, indicating a greater degree of conflation. Those who were unemployed, spoke only
Spanish, had no health insurance, and received health care outside of traditional venues were more likely
to conflate aspects of research and clinical care. These groups stand to face a disproportionate burden of
the potential harms resulting from diagnostic misconception, which may include damaged trust in both

doctors and researchers.b

Efforts to recruit Latinos into biospecimen-based research must avoid paternalism, but also recognizing
that biospecimen donation is not without risk. Additional research is needed to determine whether Latinos’
with limited access to traditional health care experience undue influence in the research setting and the

role that diagnostic misconception plays in this process. While mean scores did not differ between those
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who reported prior biospecimen donation in a one-way ANOVA, individuals who reported providing a
sample for research in the past tended to have lower scores than those who had not (15.75 vs. 17.11)
and a corresponding non-parametric test was significant (Kruskal-Wallis p-value < 0.031). Thus, itis
possible the recruitment and informed consent process may help clarify misconceptions about the
purpose and benefits of observational research compared to clinical care. Alternatively, those with access
to research participation opportunities may be more knowledgeable about research. These are questions

that should be assessed in future longitudinal studies with biospecimen donors.

This study had several limitations. We surveyed Mexican-Americans living in a rural, agricultural
community using non-probability sampling, limiting the generalizability of our findings to other Hispanic
and Latino communities in the US. A recent focus group study with Puerto Ricans living in Buffalo, New
York with similar income, education, and health care access characteristics to our participants reported
that “the inability to conceptualize the difference between biomedical research and medical diagnostic
services and results” was common.32 This suggests that our results may have broader applicability across
Latino subpopulations. The instruments used for validation had poor internal consistency in our
population, which could have affected our results. Additionally, we did not assess item ordering effects,
reproducibility, or responsiveness of the survey instrument. Our instrument can be easily implemented in
other settings to examine these properties. Because a gold standard does not exist, we could not assess
criterion validity. Also, because we did not include a ‘do not know’ option we are unable to tell if
participants misunderstood the question, did now know enough about research to make an educated
guess, or truly had misperceptions about research with biological samples. Results from a recent effort to
develop a biobanking knowledge scale in South Florida suggest that almost half of respondents respond
‘do not know’ to knowledge items.3¢ Finally, we did not establish the interpretability of our instrument by
assigning qualitative meaning to quantitative scores. Understanding the degree of conflation that could
compromises participation decision-making and establishing cut-off scores identifying groups at risk of
experiencing diagnostic misconception during the recruitment and informed consent process will be an

important goal for future studies.
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Conclusion

The availability of a quantitative instrument measuring conflation of research with biological samples and
clinical care will enable researchers to better flesh out how rural Latinos make decisions to participate in
biospecimen-based research in a context of health care inequality. The final 6-item survey instrument can
be used to assess baseline knowledge and beliefs about biospecimen-based research to guide
community engagement activities prior to recruitment or to evaluate educational interventions or the
quality of the informed consent process. Efforts to improve public health through large-scale biospecimen-
based studies are predicated on investigators’ ability to engage diverse populations. It is imperative that
attempts to increase Latinos’ representation in population-based biobanking research do not inadvertently
exploit this community’s limited access to clinical services and desire for health information.3” A better
understanding of diagnostic misconception will help ensure that decisions to donate biospecimens are

made based on an informed weighing of the current risks and benefits of research participation.
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Table 2.1: Cognitive interview and survey participant characteristics.

TABLES

Interview  Survey
N N, %
Overall 10 150
Age (Mean, SD) 31.6, 10 38.8, 15
Gender Female 7 75, 50
Employment Full-time 8 68, 45
Part-time 0 30, 20
Unemployed 2 52, 35
Years education <4 1 20,13
5-8 1 39, 26
9-12 2 75, 50
>13 6 16, 11
Annual household income <$15,000 0 63, 42
$15,000 -$34,999 4 71, 47
$35,000 -$49,999 2 13,9
>$50,000 4 3,2
Primary language spoken Only Spanish 2 38, 25
Spanish better than English 1 36, 24
Both 3 39, 26
English better than Spanish 4 32, 21
Only English 0 53
Health insurance Private 7 30, 20
Government 2 77, 51
Both 0 53
None 1 38, 25
Usual source of Care Doctor’s office 4 41, 27
Clinic 6 97, 65
Hospital 0 6, 4
Other? 0 6,4
Has regular doctor Yes 5 112,75
Self-rated health Excellent or very good 2 51, 34
Good 2 65, 43
Fair or poor 5 34, 23
Don’t know 1 0,0
Provided a sample for research in Yes 4 16, 11
the past No 4 129, 86
Don’t know 2 53
Would provide a sample for research  Very likely 7 58, 39
in the future Somewhat likely 3 72, 48
Not likely 0 20,13

Notes: Numbers may not sum to 100 due to rounding error.

a0Other: Pharmacy, traditional medicine/sobadores, family/friends, or prefer not to answer.
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Table 2.2: Final scale characteristics for three-factor solution.

Item Mean (SD) Factor Loadings Correlation with  Correlation with
domain score? total score®®
B LU® pe
) , ) , 2.10 (0.73) 0.710 0.826 0.614
1. A person must go to the hospital to give a biological
sample for scientific research.f
o ) 2.50 (0.79) 0.860 0.837 0.464
2. A person must be invited by a doctor to give a
biological sample for scientific research.f
1.89 (0.64 0.863 0.855 0.047
3. Scientific research using biological samples is done ( )
to learn about what causes disease, not about each
person who gives a biological sample.
4. A scientific researcher’'s number one goal is to learn 1.63(0.54) 0.743 0.784 0.145
more about how to fight disease.
5. Researchers will always tell people if their biological 3.01(0.71) 0.699 0.718 0.561
sample shows risk for disease.f
6. One reason to give a biological sample for scientific 259 (0.76) 0.748 0.790 0.726
research is to get a medical checkup.”
2.91(0.67) 0.852 0.826 0.645
7. One reason to give a biological sample for scientific
research is to find out if you have a disease.’
2.90 (0.76) 0.820 0.854 0.721

8. Information you get by giving a biological sample for
scientific research is the best information about your
health you could get.f

Notes: Cells empty if <0.400, SD=standard deviation.

aBenefits: Mean domain score (SD)=11.40 (2.32); ®Lay Understanding: Mean domain score (SD)= 5.09 (1.30); °Purpose: Mean domain score
(SD)=3.52 (0.97); Pearson product moment; ®Mean total score (SD)= 20.11 (2.88); fltem reverse coded.



Table 2.3: Final scale characteristics for one-factor solution.

Item Mean (SD) Factor Correlation
Loadings with total
score®?
2.88 (0.76 0.647 0.670
1. A scientific researcher’'s number one job is to make ( )
sure that the research helps each person who gives a
biological sample.c
2.77 (0.79 0.773 0.776
2. Researchers mostly do scientific research using ( )
biological samples to tell people who give samples if
they are sick.¢
. . o . 3.01(0.71) 0.654 0.663
3. Researchers will always tell people if their biological
sample shows risk for disease.®
4. One reason to give a biological sample for scientific 2.59 (0.76) 0.779 0.774
research is to get a medical checkup.©
2.91 (0.67) 0.823 0.806
5. One reason to give a biological sample for scientific
research is to find out if you have a disease.¢
2.90 (0.76) 0.823 0.811

6. Information you get by giving a biological sample for
scientific research is the best information about your
health you could get.c

Notes: SD=standard deviation.

aPearson product moment; ®Mean total score (SD)= 17.05 (3.35); °ltem reverse coded.
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Table 2.4: Validation results.

Correlate Coefficient A priori Coefficient A priori
for three- expectation for one-factor expectation
factor solution?
solution?

GKI -0.300 Yes

Lay Understanding
Trust -0.002 Yes
GKI 0.151 No
Purpose
Trust -0.321 No
GKI -0.365 Yes
Benefits
Trust 0.330 Yes
GKI -0.361 Yes -0.381 Yes
Total Scale
Trust 0.147 No 0.381 Yes

Notes: GKI=Genetic Knowledge Index; Trust=Hall et al.’s scale measuring trusting medical researchers.

aPearson product-moment.
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APPENDIX

Supplementary Table 2.1: Item-level data for domain one of piloted survey instrument.

Domain | ltem Frequency Mean SD
1 2 3 4 Missing
2.18 0.73
1. A person must be sick to give a sample for scientific n 21 89 32 8 0
research.? % 140 593 213 53 0
2.39 0.79
19 64 57 10 0
2. A person is not required to take medicine when giving n
a biological sample for scientific research. % 127 427 380 6.7 0
o , o n 9 48 73 20 0 269 1078
% 3. A person must.go to the hospital to give a biological
E sample for scientific research. % 6.0 320 487 133 0
(2]
[}
9 4. A healthy person can give a biological sample for n 50 92 7 1 0 1.73 0.58
2 scientific research. 9% 333 613 47 07 O
©
— 2.50 0.79
5. A person must be invited by a doctor to give a n 13 63 58 45 1
biological sample for scientific research.? 9% 87 420 387 100 07
3.06 0.66
6. Scientific research using biological samples is mainly no 4 16 9 33 2
done to test if new medical treatments are safe for
humans.ab % 2.7 10.7 633 220 1.3

Notes: SD=standard deviation; Response categories: 1= strongly agree; 2=agree; 3=disagree; 4=strongly disagree.

altems were reverse coded, so that a higher score indicates presence of a misconception; ®Skewed item.
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Supplementary Table 2.2: ltem-level data for domain two of piloted survey instrument.

Domain | Item Frequency Mean SD
1 2 3 4 Missing
o ) . . 3.07 0.58
1. The purpose of scientific research using biological n O 20 99 31 0
samples is to give the best medical information to those
who give samples. % 0 13.3 66.0 207 O
2. Scientific research using biological samples is done n 20 58 57 15 0 245 0.85
to help the people who give samples, not to help future
generations.? % 133 387 380 100 O
3. A scientific researcher’s number one job is to make n 6 35 80 29 0 2.88 0.76
sure that the research helps each person who gives a
biological sample.2 % 4.0 23.3 533 193 0
2 4. Researchers mostly do scientific research using n 7 47 70 26 0 2.17 0.79
g_ biological samples to tell people who give samples if
5 they are sick.? % 4.7 313 467 173 O
S . : : : 1.89 0.64
5. Scientific research using biological samples is done n 38 93 17 2 0
to learn about what causes disease, not about each
person who gives a biological sample. % 253 620 113 13 O
1.75 0.62
6. The goal of scientific research with biological n 50 89 9 2 0
samples is help people in the future, whether or not it
helps each person who gives a sample.? % 333 593 6.0 13 0
n 59 86 1.63 0.54
7. A scientific researcher’s number one goal is to learn
more about how to fight disease. % 393 573 27 0.7

Notes: SD=standard deviation; Response categories: 1= strongly agree; 2=agree; 3=disagree; 4=strongly disagree.

altems were reverse coded, so that a higher score indicates presence of a misconception; *Skewed item.
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Supplementary Table 2.3: ltem-level data for domain three of piloted survey instrument.

Domain | ltem Frequency Mean SD
1 2 3 4 Missing
1. Researchers will always tell people if their biological n 4 25 87 34 3.01 0.71
sample shows risk for disease.? % 27 167 58.0 227 O
. , , o 2.34 0.77
2. Giving a biological sample for scientific research may | n 19 69 54 8 0
not give you any important information about your
health. % 127 460 360 53 0
2.59 0.76
3. One reason to give a biological sample for scientific n " 54 A 14 0
research is to get a medical checkup.? % 7.3 360 473 93 0
2.94 0.66
® 4. By giving a biological sample for scientific research,a | n 3 28 93 26 0
S person will always get important information about their
§ disease risk.” % 2.0 187 620 173 O
2.87 0.64
5. When you give a biological sample for scientific n 2 36 92 20 O
research you always learn if you might get the disease
they are studying. % 13 240 613 133 0
291 0.67
6. One reason to give a biological sample for scientific n 95 26 96 23 0
research is to find out if you have a disease.? % 33 173 640 153 0
: L . . 2.90 0.76
7. Information you get by giving a biological sample for n 5 36 77 31 1
scientific research is the best information about your
% 33 240 513 207 0.7

health you could get.2

Notes: SD=standard deviation; Response categories: 1= strongly agree; 2=agree; 3=disagree; 4=strongly disagree.

2ltems were reverse coded, so that a higher score indicates presence of a misconception.
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-Chapter 3-

VARIATION IN WOMEN’S BELIEFS ABOUT WHAT CAUSES OBESITY: THE ROLE OF ETHNICITY

AND ACCULTURATION

INTRODUCTION
Obesity’s increasing prevalence in the United States (US) is now recognized as an epidemic with social,
financial, and health consequences.'2 Particular attention has been given to obesity’s disproportionate
burden in Hispanics (whom the census defines as persons of Cuban, Mexican, Puerto Rican, South or
Central American, or other Spanish culture or origin regardless of race), due, in part, to the their rapid
demographic growth.3-5 Gaps between Hispanic and Caucasian women are particularly striking. Recent
data indicates a 9.2% difference in the age-adjusted prevalence of obesity between these groups (41.4%
vs. 32.2% in women over the age of 20), highlighting the need for interventions to reduce these

disparities.’

Obesity’s underlying causes are complex—genetic, environmental, and behavioral factors interact to
determine weight-status.? Individuals’ beliefs about the causes of health conditions like obesity (causal
attributions) are a key determinant of how they conceptualize and respond to health threats.”:2
Understanding obesity causal beliefs in Hispanic and Caucasian women—particularly genetic causal
beliefs—will be essential for informing the next generation of targeted, tailored, and personalized obesity
prevention and treatment approaches.®'" In prior work, Sanderson et al. found no differences in obesity
causal beliefs between Hispanics and non-Hispanics of any race, though participants were from a single
clinic and all spoke English.'? Hispanics were 61% more likely to believe that obesity is caused by
overeating and not exercising (hold behavioral attributions) than Caucasians in the 2007 Health
Information National Trends Survey (HINTS), while the belief that obesity is inherited (genetic attributions)

did not vary by ethnicity.3

Clarifying the influence of acculturation (the convergence of heritage and receiving cultural practices,

values, and identifications) on obesity attributions is also important, particularly in Hispanic women, who
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are more likely to be recent immigrants.' Ethnic identity does not directly cause variation in causal
beliefs, but is associated with other characteristics that shape disease attributions.'® These characteristics
also track with acculturation and include demographic and psychosocial factors like health status, access
to and understanding of health information, social norms, and cultural/folk beliefs.'41® Research indicating
that differences in obesity attributions by nativity, but not ethnicity, remain after accounting for age,
gender, body mass index (BMI), and race'” suggests that acculturation could be a stronger predictor of
obesity causal beliefs than Hispanic ethnicity and may explain inconsistent results from prior studies

exploring ethnic variation in obesity causal beliefs.

The objective of the present study was to describe variation in beliefs about the causes of obesity
between Hispanic and Caucasian women enrolled in a cohort study in Washington State. The secondary

aim was to investigate acculturation’s role in shaping obesity attributions in Hispanic women.

METHODS
Participants
Data came from the baseline visit of the Socioeconomic Status and Obesity Study (SESO)—a
longitudinal cohort study of Hispanic and Caucasian women living in South King County, Washington.
SESO was approved by the University of Washington Institutional Review Board and women were
recruited from 2010 to 2011 using a population-based multi-stage sampling method. Groups of houses in
143 randomly chosen block-groups with a high representation of Hispanic, low education, and low income
households based on 2000 census data were approached by female study staff to determine residency of
eligible women (Hispanic or Caucasian, aged 30-50 years, fluent in English or Spanish, and planning to
remain in the area). For households with multiple eligible women the respondent with the most recent
birthday was invited to participate. Participants provided written informed consent, completed a baseline
pen and paper survey in their choice of English or Spanish, and had their height and weight measured. Of
the approximately 22,000 addresses approached, 1,018 women were eligible and enrolled in the cohort.

The present study was restricted to women who were not currently pregnant (n=1,002).
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Measures

All variables, with the exception of BMI, were self-reported in the baseline survey.

Obesity causal beliefs

Obesity causal beliefs were assessed using questions modeled on HINTS 2007, but measuring
behavioral attributions separately.'® To measure genetic causal beliefs individuals were asked, “To what
extent do you believe that obesity is inherited,” with response options falling on a 4-point Likert-type scale
(“don’t believe at all”, “believe a little”, “believe quite a bit”, and “believe a lot”). Attributions for lifestyle
behaviors were assessed similarly, asking: “To what extent do you believe that obesity is caused by not
eating a healthy diet” and “To what extent do you believe that obesity is caused by not exercising
regularly”. A healthy diet was defined as eating plenty of fruits and vegetables and not too much sugar or
fatty foods. Exercising regularly was defined as planned physical activity done to increase physical fitness

at least 3 times a week.

Demographic factors
Participants self-reported “Hispanic origin such as Mexican American, Latin American, Puerto Rican or
Cuban” (yes or no) and were categorized as underweight/normal weight; overweight; or obese/severely

obese based on height and weight data collected at baseline.®

Participants provided their date of birth and highest level of education from 1 (“no schooling” completed)
to 16 (“doctoral degree”). Age was dichotomized (30 - < 40 vs. 40 - £51) and education was defined as:
high school degree or less; some college/associate degree; or Bachelor's/advanced degree. Employment
status was measured by asking, “What is your current job status?” Responses were dichotomized (not
working vs. working full- or part-time). Women reported whether they currently had health insurance of

any type (yes or no).
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Psychosocial factors

Questions reflecting social norms of weight, diet, and physical activity were developed based on research
investigating the spread of obesity in social networks.?° Participants were asked how many of their five
closest friends and how many of their five closest family members “...are overweight?” Responses could
range from 0-5 and were averaged to provide a single social norms score. Norms for diet and physical
activity were assessed by asking how many of their five closest friends and family members “...eat a

healthy diet” and “...exercise regularly?”

Efficacy and outcome expectations for weight control, diet, and physical activity were measured using
single questions.?! Efficacy expectations for weight control were assessed by asking: “How sure are you
that you will control your weight over the next year?” Response options fell on a 0-10 scale from “not
sure” to “very sure”. Outcome expectations were measured by asking: “Do you believe being overweight
is harmful to your health?” Response options were on a 0-10 scale from “not at all harmful” to “very
harmful”. Expectancies for diet and physical activity asked about perceived ability to “eat less sugar and

fat” and “exercise regularly” over the next year and the perceived harm of not doing so.

Acculturation factors
Acculturation was conceptualized as the adoption of US cultural practices, values, and identifications.
Nativity (born in the US or abroad) and the language participants chose to complete the survey (English

or Spanish) were used as proxies of acculturation.’

Statistical Analysis
Summary statistics were calculated for all variables overall and by ethnicity. Differences in obesity causal
beliefs by ethnicity and by nativity and survey language in Hispanic women were examined in bivariate

analyses.

Marginal effect estimates obtained from multinomial logistic regression models were used to assess the

relationship between ethnicity and obesity causal beliefs.22 Multinomial logistic regression was used
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instead of ordered logistic regression because the proportional odds assumption that the relationship
between increasing causal belief categories is equivalent was violated. Multinomial logistic regression
does not constrain the relationship between causal belief categories and uses maximum likelihood
estimation to calculate the log-odds of endorsing a given causal belief category compared with a
reference category. To generate marginal effects the probability of endorsing a particular causal belief
category (not believing “at all”, believing “a little”, believing “quite a bit", or believing “a lot” in the role of
inheritance, diet, or physical activity) was estimated for each woman in the sample, treating them first as if
they were Hispanic (fixing ethnicity to 1) and then as if they were Caucasian (fixing ethnicity to 0). The
difference between these two predicted probabilities was calculated for each individual (giving the
marginal effect of ethnicity for that individual) and differences were averaged across the sample to give
the marginal effect of ethnicity, overall. Marginal effect estimates can be interpreted as comparisons of
the probability of endorsing particular causal beliefs categories between hypothetical populations of
Hispanic and Caucasian women with identical values of all other variables included in the model used to
generate the predictions (i.e. between otherwise comparable populations). To see how differences in
casual beliefs changed after accounting for potential intermediate variables, marginal effects were
computed from unadjusted models and models adjusted in a step-wise fashion for demographic factors,

psychosocial factors, and nativity. Competing causal beliefs were considered psychosocial factors.

Marginal effects for nativity (comparing those born abroad with those born in the US) and survey
language (comparing those who completed the survey in Spanish with those who completed it in English)
were estimated in Hispanic women following similar procedures. All analyses were conducted in 2015
using Stata version 13 software. Marginal effects were calculated with the margins post-estimation

command using the delta method to compute standard errors and excluding women with missing data.2?

RESULTS
Descriptive Results
Sample descriptive characteristics are provided in Table 3.1. More Hispanic women were in the younger

age group, high school graduates or less, not working, uninsured, and obese/severely obese, relative to
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Caucasian women. On average, Hispanic women had more family and friends who they perceived as
overweight and fewer who they perceived as eating a healthy diet and exercising regularly. Hispanic
women had lower mean efficacy for weight control, but higher mean outcome expectations. Mean efficacy
and outcome expectancies for diet were higher in Hispanic women compared to Caucasian women, but
mean physical activity expectancies were lower. Eighty three percent of Hispanic women were born
outside of the US, mainly in Mexico, compared to 5% of Caucasian women. Nineteen percent of Hispanic

women and all Caucasian women chose to complete the baseline survey in English.

Genetic and physical activity causal beliefs about obesity differed between Hispanic and Caucasian
women based on chi-squared tests of independence (p<0.001 for both comparisons), but diet causal
beliefs did not (p<0.15). Within Hispanic women, only genetic causal beliefs differed by nativity and

survey language (p<0.001 for both comparisons).

Marginal Effects

Table 3.2 gives marginal effect (ME) estimates for ethnicity, describing differences in the probability of
endorsing particular categories of genetic and physical activity causal beliefs between Hispanic and
Caucasian women. As diet causal beliefs did not vary by ethnicity in multinomial models, marginal effects
were non-significant and are not presented. Hispanic ethnicity was consistently associated with a higher
probability of not believing “at all” and a lower probability of believing “a little” and “quite a bit” in
inheritance’s role in causing obesity. Hispanic women’s probability of reporting no role for inheritance in
causing obesity was 33% higher than Caucasian women’s in an unadjusted model (95% CI: 0.28, 0.38;
p<0.001). Ethnic differences in genetic causal beliefs narrowed, but remained statistically significant, after
adjusting for demographic and psychosocial factors. Only the difference in Hispanic and Caucasian
women’s probability of not believing “at all” in inheritance as a cause of obesity remained significant after
accounting for nativity (ME=0.12, 95% CI: 0.02, 0.22; p<0.02). Regression coefficients from the fully
adjusted multinomial logistic regression model of genetic causal beliefs are given in Supplemental Table

3.1 (Appendix).
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Hispanic ethnicity was consistently associated with a higher probability of not believing “at all” and a lower
probability of believing “quite a bit” in physical activity’s role in causing obesity. Hispanic women’s
probability of reporting no role for physical activity in causing obesity was 5% higher than Caucasian
women’s in an unadjusted model (95% ClI: 0.02, 0.07; p<0.001). The marginal effect of ethnicity on
women’s probability of endorsing this outcome did not meaningfully change after adjusting for
demographic factors, psychosocial factors, and nativity. Differences in the probability of believing “quite a
bit” in physical activity’s role in causing obesity also remained after adjusting for demographic and
psychosocial factors, but were no longer significant after accounting for nativity. Regression coefficients
from the fully adjusted multinomial logistic regression model of physical activity causal beliefs are given in

Supplemental Table 3.2.

Table 3.3 gives marginal effect estimates for acculturation factors in Hispanic women, describing
differences in the probability of endorsing particular categories of genetic causal beliefs between those
born abroad and those born in the US as well as those who completed the survey in Spanish and those
who completed it in English. Diet and physical activity causal beliefs did not vary by acculturation factors
in multinomial models and marginal effects are not presented for these outcomes. Hispanic women who
were born abroad had a 34% higher probability of not believing “at all” in inheritance as a cause of
obesity, not accounting for demographic factors, psychosocial factors, or survey language (95% CI: 0.26,
0.43; p<0.001). These women also were less likely to believe “a little” and “quite a bit” in the role of
inheritance than their US-born counterparts. Adjusting for demographic and psychosocial factors
somewhat narrowed differences in genetic causal beliefs by nativity and they were no longer statistically

significant after accounting for survey language.

Completing the baseline survey in Spanish (as opposed to English) was consistently associated with a
higher probability of not believing “at all” and a lower probability of believing “quite a bit” in inheritance’s
role in causing obesity. Adjustment for demographic factors, psychosocial factors, and nativity did not
appreciably change differences in Hispanic women’s probability of endorsing these outcomes by survey

language. In the fully adjusted model, women who completed the baseline survey in Spanish had a 32%
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higher probability of not believing “at all” and a 38% lower probability of believe “quite a bit” in inheritance
as a cause of obesity than women who completed the survey in English (95% CI: 0.18, 0.47; p<0.001 &
95% CI: -0.56, -0.20; p<0.001, respectively). Regression coefficients from the fully adjusted model of

genetic causal beliefs in Hispanic women are given in Supplemental Table 3.3.

DISCUSSION
These findings indicate that Hispanic and Caucasian women in this sample held different beliefs about
the contribution of inheritance and physical activity, but not diet, to causing obesity. Ethnic differences in
genetic attributions were more pronounced than differences in physical activity attributions. Furthermore,
genetic, but not diet or physical activity attributions, were associated with acculturation in Hispanic women

and contributed to variation in obesity causal beliefs by ethnicity.

These results have important implications for the development and delivery of obesity-related
interventions. First, messages about behavioral causes of obesity will be, for the most part, similarly
relevant to Caucasian and Hispanic women. This finding is supported by a growing body of research
indicating that most Hispanics, including recent immigrants, recognize the importance of diet and exercise
for preventing obesity and suggesting that interventions focus on facilitating these behaviors in the US
environment, rather than re-emphasizing their importance.23-25 For a small proportion of Hispanic women
additional education about the significance of regular physical activity for weight-regulation will be
necessary. Extrapolating from our data, there are roughly 925,216 Hispanic women (and 752,397
Caucasian women), nationally, who see no role for physical activity in causing obesity.2¢ Adjusting for
demographic factors, psychosocial factors, and nativity did not meaningfully change, and in some cases
increased, the marginal effect of ethnicity on physical activity causal beliefs. Future work is needed to

identify underlying causes of ethnic differences in physical activity attributions.

Second, medical and public health interventions that include information about genetic determinants of
obesity and/or provide personalized risk estimates based on family health history or genetic variation will

likely be perceived differently by Hispanic women with different degrees of acculturation. Though much
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attention has been given to interventions that integrate this type of risk information, it is unclear how
effective they are for facilitating obesity prevention and control?”-28, making it difficult to predict the larger
implications for obesity disparities. Still, these findings highlight future challenges for the implementation
of precision medicine approaches, though access barriers for Hispanic women are perhaps of greater
concern.?® The language women chose for completing paperwork or questionnaires (a proxy for English
language proficiency) may help identify those in need of additional attention during conversations about

inherited risk of obesity, including the return of genetic and genomic test results.30-31

The substantial difference in genetic causal beliefs by acculturation in Hispanic women is this study’s
most novel finding. As shown in Figure 3.1, more acculturated Hispanic women had genetic causal beliefs
similar, though not equivalent, to Caucasians. Genetic attributions did not differ by nativity in Caucasian
women (Pearson X2, p<0.11), though this is a less meaningful indicator of acculturation in this group.
Identifying whether differences in genetic causal beliefs by acculturation exist for other conditions (e.g.
mental illness, cancer) and in other immigrant groups should be the focus of future research. Finally, the
possibility that increasing recognition of obesity’s genetic determinants accompanying adoption of US
cultural values and practices may compound Hispanic women'’s internalized blame for obesity or

characterize ethnic differences in obesity rates as “essential”’ or “pre-determined” warrants attention.2332.33

Limitations

This study had a number of limitations. First, the sample had limited diversity, minimizing the
generalizability of our results. Findings should be confirmed in men and Hispanic individuals with different
socio-demographic profiles and countries of origin. Second, analyses were cross-sectional and should be
interpreted as descriptive and not causal. Third, a number of single-item measures were used, leading to
incalculable alphas. Finally, it is possible that women interpreted “inheritance” in different ways and that
this question did not reflect beliefs about that role that genetic factors play in causing obesity. This
measure of genetic attributions has been used in prior studies, most notable HINTS, and was piloted in

both English and Spanish-speaking individuals, helping to minimize this concern.
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Conclusion

Despite these limitations, the results highlight the importance of considering variation in obesity causal
beliefs when undertaking obesity prevention and control efforts in diverse populations. Providing accurate
and culturally appropriate education about obesity’s multifactorial causes during the delivery of medical
and public health interventions will help ensure that efforts to address the obesity epidemic do not

exacerbate disparities.
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Table 3.1: Participant demographic, psychosocial, and acculturation characteristics and causal beliefs

about obesity, by ethnicity.

TABLES

Overall Caucasian Hispanic
(n=1,002) (n=493) (n=509)

Demographic Factors, n (%)
Age

30 - <40 years 566 (56.5) 259 (52.5) 307 (60.3)

40 - <51 years 406 (40.5) 228 (46.3) 178 (35.0)

Missing 30 (3.0) 6(1.2) 24 (4.7)
Education

High school graduate or less 492 (49.1) 103 (20.9) 389 (76.4)

Some college/associate degree 216 (21.6) 147 (29.8) 69 (13.6)

Bachelor’'s/advanced degree 294 (29.3) 243 (49.3) 51 (10.0)
Employment status

Working full-time or part-time 568 (56.7) 326 (66.1) 242 (47.5)

Not working 428 (42.7) 165 (33.5) 263 (51.7)

Missing 6 (0.6) 2(0.4) 4 (0.8)
Health insurance status

Insured 539 (53.8) 406 (82.4) 133 (26.1)

Uninsured 437 (43.6) 84 (17.0) 353 (69.4)

Missing 26 (2.6) 3(0.6) 23 (4.5)
Body mass index

<25.0 kg/m? (underweight/normal weight) 259 (25.9) 186 (37.7) 73 (14.3)

25 - <30.0 kg/m? (overweight) 306 (30.5) 109 (22.1) 197 (38.7)

= 30.0 kg/m? (obese/severely obese) 437 (43.6) 198 (40.2) 239 (47.0)
Psychosocial Factors, n (%)
Social norms for weight

[Mean + SD] 21+1.2 20+1.2 22+1.3

Missing 43 (4.3) 9(1.8) 34 (6.7)
Social norms for diet

[Mean + SD] 23+1.5 29+1.3 1.7+1.5

Missing 53 (5.3) 11(2.2) 42 (8.3)
Social norms for physical activity

[Mean + SD] 23+1.3 27+1.2 19+14

Missing 59 (5.9) 11(2.2) 48 (9.4)
Weight control efficacy expectations

[Mean + SD] 6.0+2.6 6.1+24 59+27

Missing 3(0.3) 1(0.2) 2(0.4)
Weight control outcome expectations

[Mean + SD] 76+1.9 74+1.7 77220

Missing 4(0.4) 0(0) 4 (0.8)
Diet efficacy expectations

[Mean + SD] 57+29 56+3.0 59+29

Missing 6 (0.6) 3(0.6) 3(0.6)

Diet outcome expectations

53




[Mean + SD] 89+1.7 8.7+1.6 9.2+1.7
Missing 4(0.4) 2(0.4) 2(0.4)
Physical activity efficacy expectations
[Mean + SD] 6.7+3.0 7127 6.4 +3.1
Missing 7(0.7) 0(0) 7(1.4)
Physical activity outcome expectations
[Mean + SD] 75+3.0 78+24 72134
Missing 6 (0.6) 0(0) 6(1.2)
Acculturation Factors, n (%)
Survey language
English 590 (58.9) 493 (100.0) 97 (19.1)
Spanish 412 (41.1) 0(0) 412 (80.9)
Nativity
Born in US 530 (52.9) 467 (94.7) 63 (12.4)
Born abroad 446 (44.5) 24 (4.9) 422 (82.9)
Missing 26 (2.6) 2(0.4) 24 (4.7)
Obesity Causal Beliefs, n (%)
Diet attributions
Don’t believe at all 27 (2.7) 10 (2.0) 17 (3.3)
Believe a little 94 (9.4) 43 (8.7) 51 (10.0)
Believe quite a bit 378 (37.7) 202 (41.0) 176 (34.6)
Believe a lot 497 (49.6) 236 (47.9) 261 (51.3)
Missing 6 (0.6) 2(0.4) 4 (0.8)
Physical activity attributions
Don't believe at all 36 (3.6) 6 (1.2) 30 (5.9)
Believe a little 121 (12.1) 55 (11.2) 66 (13.0)
Believe quite a bit 355 (35.4) 201 (40.8) 154 (30.3)
Believe a lot 483 (48.2) 230 (46.7) 253 (49.7)
Missing 7(0.7) 1(0.2) 6(1.2)
Genetic attributions
Don’t believe at all 224 (22.4) 29 (5.9) 195 (38.3)
Believe a little 377 (37.6) 237 (48.1) 140 (27.5)
Believe quite a bit 297 (29.6) 180 (36.5) 117 (23.0)
Believe a lot 95 (9.5) 45 (9.1) 50 (9.8)
Missing 9(0.9) 2(0.4) 7(1.4)
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Table 3.2: Ethnicity marginal effects for genetic and physical activity causal beliefs about obesity.

Ethnicity marginal effect estimates?

Genetic causal beliefs

Physical activity causal beliefs

Model 10 Model 2¢ Model 34 Model 4¢ Model 10 Model 2¢ Model 3¢ Model 4¢

(n=993) (n=937) (n=869) (n=855) (n=995) (n=939) (n=869) (n=855)
Don’t believe at all, % 0.33*** 0.26*** 0.24*** 0.12* 0.05*** 0.07*** 0.06*** 0.05*
(SE) (0.02) (0.03) (0.04) (0.05) (0.01) (0.02) (0.02) (0.02)
Believe a little, % -0.20*** -0.15 *** -0.14** -0.05 0.02 0.00 0.02 -0.01
(SE) (0.03) (0.04) (0.04) (0.06) (0.02) (0.03) (0.03) (0.04)
Believe quite a bit, % -0.13*** -0.12** -0.12 ** -0.11 -0.10*** -0.17*** -0.10* -0.09
(SE) (0.03) (0.04) (0.04) (0.06) (0.03) (0.04) (0.04) (0.06)
Believe a lot, % 0.00 0.01 0.01 0.04 0.04 0.11* 0.02 0.04
(SE) (0.02) (0.02) (0.03) (0.04) (0.03) (0.04) (0.04) (0.06)

Notes: Results bolded when p<0.05. Columns may not sum to zero due to rounding error.

a Reference group=Caucasian.

b Unadjusted (included only ethnicity).
¢ Adjusted for demographic factors (age, education, employment, health insurance, BMI).
d Adjusted for demographic factors and psychosocial factors (competing causal beliefs, social norms, outcome expectations, efficacy

expectations).

¢ Adjusted for demographic factors, psychosocial factors, and nativity.

* p<0.05; ** p<0.01; *** p<0.001
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Table 3.3: Acculturation marginal effects for genetic causal beliefs about obesity in Hispanic women.

Genetic causal beliefs

Survey language marginal effect estimates?

Nativity marginal effect estimates®

Model 1¢ Model 24 Model 3¢ Model 4f Model 1¢ Model 2¢ Model 3¢ Model 4f

(n=502) (n=456) (n=406) (n=392) (n=479) (n=441) (n=392) (n=392)
Don't believe at all, % 0.36*** 0.35*** 0.35*** 0.32*** 0.34*** 0.30*** 0.31%** 0.12
(SE) (0.04) (0.05) (0.05) (0.07) (0.04) (0.05) (0.06) (0.13)
Believe a little, % -0.12* -0.03 -0.04 0.06 -0.17* -0.10 -0.16* -0.19
(SE) (0.05) (0.06) (0.07) (0.08) (0.07) (0.07) (0.08) (0.12)
Believe quite a bit, % -0.20*** -0.29*** -0.30*** -0.38*** -0.11 -0.15* -0.13 0.08
(SE) (0.05) (0.07) (0.08) (0.09) (0.06) (0.08) (0.08) (0.07)

Notes: Estimates bolded when p<0.05. Marginal effects for believe “a lot” were all non-significant and are not shown.

a Reference group=English.
b Reference group=US born.

¢ Unadjusted (included only survey language or nativity).
d Adjusted for demographic factors (age, education, employment, health insurance, BMI).
¢ Adjusted for demographic factors and psychosocial factors (competing causal beliefs, social norms, outcome expectations, efficacy

expectations).

f Adjusted for demographic, psychosocial, and acculturation factors (nativity, survey language)

* p<0.05; ** p<0.01; *** p<0.001
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FIGURES

Figure 3.1: Predicted probability of not believing “at all” in inheritance as a cause of obesity from

multinomial logistic regression models, by ethnicity and acculturation factors.

Hispanic, not US born | 044 (SE=0.02)7
Hispanic, US born | 0.10 (0.04)

Hispanic, Spanish survey | ENEEEEEE— S 046 (0.02)
Hispanic, English survey | 0.09 (0.03)°

Caucasian | 0.06 (0.01)

0 0.05 0.1 0.15 02 0.25 0.3 0.35 04 045 05

Notes: US=United States; SE=standard error
@ Unadjusted (included only nativity) in Hispanics only, n=479

b Unadjusted (included only survey language) in Hispanics only, n=502
¢ Unadjusted (included only ethnicity), n=993
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APPENDIX

Table S 3.1: Multinomial logistic regression model of physical activity causal beliefs about obesity

adjusted for demographic factors, psychosocial factors, and nativity (n=855).

Variable (REF)

Adjusted OR (95% Cl)?

Don’t believe at all

Believe quite a bit

Believe a lot

Ethnicity (Caucasian )

7.02 (1.25, 39.59)*

0.80 (0.32, 1.93)

1.13 (0.46, 2.78)

Age (40 - <51)

2.02 (0.78, 5.28)

1.51 (0.92, 2.48)

1.12 (0.67, 1.87)

BMIP

Overweight

0.31(0.09, 1.10)

0.88 (0.46, 1.70)

0.99 (0.50, 1.97)

Obese or severely obese

0.49 (0.15, 1.57)

0.97 (0.50, 1.85)

1.27 (0.64, 2.51)

Education®

Some college or associate degree

0.91 (0.26, 3.23)

0.73 (0.37, 1.48)

0.84 (0.41, 1.73)

Bachelor’s or advanced degree

0.34 (0.07, 1.61)

0.58 (0.28, 1.20)

0.61(0.29, 1.28)

Employment status (employed)

0.93 (0.34, 2.42)

1.19(0.72, 1.95)

1.20 (0.71, 2.01)

Health insurance status (insured)

3.69 (1.20, 11.37)*

0.81 (0.4, 1.49)

0.92 (0.49, 1.74)

Diet causal beliefsd

0.72 (0.42, 1.24)

1.28 (0.94, 1.74)

3.14 (2.22, 4.44)***

Genetic causal beliefsd

0.75 (0.45, 1.25)

0.92 (0.70, 1.21)

0.95 (0.72, 1.26)

Social norms for weight®

0.91 (0.61, 1.36)

1.19 (0.95, 1.49)

1.15(0.91, 1.44)

Social norms for diete

0.95 (0.65, 1.39)

1.04 (0.83, 1.32)

1.04 (0.82, 1.33)

Social norms for PA®

1.21 (0.80, 1.82)

0.93 (0.73, 1.20)

0.94 (0.72, 1.21)

WC efficacy expectanciesf

0.94 (0.77, 1.14)

0.92 (0.83, 1.02)

0.94 (0.84, 1.05)

WC outcome expectancies'

1.01 (0.80, 1.28)

1.03 (0.91, 1.17)

1.32 (1.13, 1.53)***

Diet efficacy expectanciesf

1.20 (0.99, 1.45)

1.00 (0.91, 1.09)

0.93 (0.85, 1.03)

Diet outcome expectancies'

1.00 (0.79, 1.26)

0.98 (0.86, 1.11)

1.13(0.97, 1.32)

PA efficacy expectancies'

1.01 (0.84, 1.21)

1.17 (1.06, 1.29)***

1.23 (1.1, 1.36)***

PA outcome expectancies'

0.97 (0.85, 1.11)

1.14 (1.05, 1.23)**

1.23 (1.13, 1.34)***

Nativity (US born)

1.05 (0.20, 5.45)

0.63 (0.26, 1.50)

0.58 (0.23, 1.41)

Notes: OR=0dds ratio; Cl=confidence interval; REF= reference category; BMI=body mass index;
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PA=physical activity; WC=weight control. Results bolded when p<0.05.

a Reference category was ‘believe a little’

b Reference category was ‘underweight or normal weight'.

¢Reference category was ‘high school education or less’.

dModeled as continuous with larger values representing greater causal beliefs (range: 1-4).
¢Modeled as continuous with larger values representing greater social norms (range: 0-5).
fModeled as continuous with larger values representing greater efficacy and outcome expectancies
(range: 0-10).

* p<0.05; ** p<0.01; *** p<0.001
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Table S 3.2: Multinomial logistic regression model of genetic causal beliefs for obesity adjusted for

demographic factors, psychosocial factors, and nativity (n=855).

Variable (REF)

Adjusted OR (95% Cl)?

Don’t believe at all

Believe quite a bit

Believe a lot

Ethnicity (Caucasian )

2.49 (1.09, 5.70)*

0.83 (0.46, 1.51)

1.77 (0.77,4.01)

Age (40 - <51)

2.41(1.54, 3.78)***

1.38 (0.97, 1.97)

2.22 (1.31, 3.78)*

BMIP

Overweight

0.59 (0.32, 1.11)

0.77 (0.47, 1.23)

0.60 (0.27, 1.34)

Obese or severely obese

0.69 (0.38, 1.26)

0.72 (0.45, 1.15)

0.95 (0.46, 1.95)

Education®

Some college or associate degree

063 (0.34, 1.16)

1.09 (0.68, 1.76)

1.01 (0.50, 2.03)

Bachelor’s or advanced degree

0.51 (0.26, 0.99)

0.90 (0.55, 1.49)

1.02 (0.49, 2.12)

Employment status (employed)

0.59 (0.38, 0.93)*

0.59 (0.41, 0.84)*

0.49 (0.29, 0.84)*

Health insurance status (insured)

0.93 (0.54, 1.60)

1.12(0.72, 1.74)

0.87 (0.46, 1.85)

Diet causal beliefsd

1.18 (0.87, 1.62)

1.09 (0.85, 1.40)

1.33 (0.89, 1.98)

PA causal beliefsd

0.85 (0.64, 1.12)

0.86 (0.67, 1.10)

1.10 (0.75, 1.61)

Social norms for weight®

1.05 (0.87, 1.26)

1.15 (0.98, 1.35)

1.49 (1.18, 1.87)***

Social norms for diete

1.09 (0.89, 1.34)

1.03 (0.87, 1.22)

1.04 (0.81, 1.34)

Social norms for PA®

0.83 (0.67, 1.04)

0.95 (0.79, 1.15)

1.01(0.77, 1.33)

WC efficacy expectancies’

1.10 (0.98, 1.22)

1.03 (0.95, 1.12)

0.93 (0.82, 1.05)

WC outcome expectancies'

1.06 (0.93, 1.21)

0.99 (0.89, 1.11)

1.07 (0.90, 1.28)

Diet efficacy expectancies'

0.99 (0.91, 1.08)

1.03 (0.97, 1.11)

1.00 (0.90, 1.11)

Diet outcome expectancies'

0.98 (0.85, 1.12)

1.01 (0.90, 1.13)

1.04 (0.93, 1.17)

PA efficacy expectancies'

0.94 (0.85, 1.03)

0.95 (0.87, 1.01)

1.06 (0.94, 1.20)

PA outcome expectancies'

0.92 (0.85, 0.99)*

1.00 (0.92, 1.08)

0.90 (0.82, 0.99)*

Nativity (US born)

4.44 (1.99, 9.90)***

1.44 (0.78, 2.67)

1.01(0.42, 2.43)

Notes: OR=0dds ratio; Cl=confidence interval; REF= reference category; BMI=body mass index;
PA=physical activity; WC=weight control. Results bolded when p<0.05.

a Reference category was ‘believe a little’
b Reference category was ‘underweight or normal weight'.
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¢ Reference category was ‘high school education or less’.

dModeled as continuous with larger values representing greater causal beliefs (range: 1-4).

¢ Modeled as continuous with larger values representing greater social norms (range: 0-5).
fModeled as continuous with larger values representing greater efficacy and outcome expectancies
(range: 0-10).

* p<0.05; ** p<0.01; *** p<0.001
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Table S 3.3: Multinomial logistic regression model of genetic causal beliefs about obesity in Hispanic

women adjusted for demographic, psychosocial, and acculturation factors (n=392).

Variable (REF)

Adjusted OR (95% Cl)?

Don’t believe at all

Believe quite a bit

Believe a lot

Age (40 - <51)

2.86 (1.55, 5.28)*

2.53 (1.28, 4.99)**

2.96 (1.26, 6.98)*

BMI®

Overweight

0.54 (0.21, 1.36)

0.43 (0.16, 1.11)

0.32 (0.09, 1.08)

Obese or severely obese

0.63 (0.25, 1.59)

0.36 (0.14, 0.91)*

0.31(0.10, 1.03)

Education®

Some college or associate degree

0.98 (0.41, 2.33)

0.94 (0.39, 2.31)

1.21 (0.40, 3.67)

Bachelor’s or advanced degree

0.36 (0.13, 1.01)

0.62 (0.24, 1.61)

0.63 (0.17, 2.31)

Employment status (employed)

0.61(0.34, 1.10)

0.70 (0.37, 1.32)

0.49 (0.21, 1.11)

Health insurance status (insured)

1.10 (0.54, 2.21)

0.72 (0.34, 1.52)

1.18 (0.46, 3.05)

Diet causal beliefsd

1.17 (0.79, 1.74)

1.17 (0.75, 1.83)

1.26 (0.68, 2.35)

PA causal beliefsd

0.87 (0.62, 1.23)

0.86 (0.59, 1.26)

1.35 (0.78, 2.36)

Social norms for weighte

1.22 (0.96, 1.54)

1.33 (1.02, 1.49)

1.61 (1.16, 2.24)**

Social norms for diete

1.01(0.78, 1.30)

0.85 (0.64, 1.13)

0.94 (0.65, 1.35)

Social norms for PA®

0.96 (0.73, 1.26)

1.15 (0.86, 1.55)

1.18 (0.81, 1.71)

WC efficacy expectancies’

1.12 (0.99, 1.26)

1.05 (0.91, 1.20)

1.04 (0.86, 1.26)

WC outcome expectanciesf

0.95 (0.81, 1.12)

0.91 (0.75, 1.10)

1.04 (0.79, 1.39)

Diet efficacy expectancies'

1.07 (0.95, 1.21)

1.03 (0.90, 1.17)

1.05 (0.88, 1.26)

Diet outcome expectanciesf

0.90 (0.75, 1.07)

1.03 (0.83, 1.27)

0.93 (0.69, 1.25)

PA efficacy expectancies'

0.90 (0.79, 1.01)

0.93 (0.81, 1.07)

0.91 (0.75, 1.09)

PA outcome expectanciesf

0.95 (0.86, 1.03)

1.07 (0.96, 1.19)

0.99 (0.87, 1.13)

Nativity (US)

2.72 (0.56, 13.22)

2.76 (0.90, 8.47)

1.68 (0.35, 7.97)

Survey language (English)

3.19(0.77, 13.11)

0.22 (0.07, 0.68)**

0.76 (0.16, 3.53)

Notes: OR=0dds ratio; Cl=confidence interval; REF= reference category; BMI=body mass index;
PA=physical activity; WC=weight control. Results bolded when p<0.05.

a Reference category was ‘believe a little’
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b Reference category was ‘underweight or normal weight'.

¢ Reference category was ‘high school education or less’.

dModeled as continuous with larger values representing greater causal beliefs (range: 1-4).
¢Modeled as continuous with larger values representing greater social norms (range: 0-5).
fModeled as continuous with larger values representing greater efficacy and outcome expectancies

(range: 0-10).

* p<0.05; ** p<0.01; *** p<0.001
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-Chapter 4-

CAN SYSTEMATIC REFERRAL TO COUNSELING ADDRESS DISPARITIES IN GENETIC SERVICES

UTILIZATION BY EDUCATION LEVEL? AN EXPLORATORY ANALYSIS

INTRODUCTION
Individuals with deleterious mutations in breast cancer susceptibility genes 1 and 2 (BRCA 1/2), have a
60-80% lifetime risk of breast cancer and a 10-45% lifetime risk of ovarian cancer, but can undergo
enhanced screening regimens or prophylactic surgeries that dramatically reduce cancer risk.'-2 Despite
evidence of the clinical utility of BRCA 1/2 testing and the existence of guidelines recommending referral
to genetic counseling for high-risk women genetic services are under-utilized, largely due to physical
under-referral.#5 Furthermore, factors other than medical need and patient preferences frequently drive
utilization.® Education is a key sociodemographic characteristic predicting current utilization of genetic
services. Women with fewer years of formal education are less likely to be appropriately referred to
genetic counseling and undergo genetic testing, even when insurance coverage is not a barrier.#7-8 This
pattern is indicative of health care disparities, i.e. inequities in access to and quality of genetic services by

education level.9.10

Researchers have proposed systematically identifying and referring high-risk patients to genetic
counseling as a strategy to combat physician under-referral and increase use of both genetic services
and risk-appropriate preventive strategies.!! This approach may also decrease disparities in utilization of
genetic services by standardizing the referral process and providing equitable access to genetic
counseling for all women, regardless of their education level.'? Genetic counseling enables individuals to
make testing and risk-management decisions that are based on relevant knowledge, consistent with their
values, and behaviorally implemented by providing comprehensive risk assessment, education about the
benefits and limitations of genetic testing, and psychosocial support.’® Examining whether uptake of
genetic counseling and subsequent informed decision-making differs by education level is important for
determining how routine referral will impact disparities in the utilization of genetic services and cancer

preventive interventions.
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Education level may moderate systematic referral to genetic counseling’s effects in a number of ways.
Uptake of counseling and follow-through on risk reduction recommendations could vary due to differences
in the self-management skills and personal agency involved in successfully managing health complex
health problems. These skills are developed, in part, though formal education.' Additionally, counseling
may inconsistently facilitate informed decision-making if less educated women have trouble translating
objective risk estimates into accurate cancer risk perceptions and test candidacy judgments, important
knowledge-related targets of genetic counseling.'®'6 Prior research indicates that even highly education
individuals have trouble interpreting the type of probabilistic information presented during genetic
counseling sessions.!” Alternatively, less educated women could derive greater benefit from counseling,
as sessions provide individually tailored education and one-on-one psychosocial support. Theorists have
proposed that this type of health communication may lead to larger gains in knowledge and agency in
individuals with limited health literacy.® Supporting this point, a prior randomized controlled trial (RCT)
indicated that personalized counseling led to greater reductions in breast-cancer-specific distress for

those with less than a high school education.®

This exploratory study investigates the above hypotheses about systematic referral to genetic counseling
in high-risk women with and without a college degree. Specifically, we examine systematic referral’s effect
on participation in genetic counseling; changes in cancer relative risk perceptions, genetic testing
awareness, and test candidacy judgments; and likelihood of undergoing genetic testing and test for effect-

modification by education level.

METHODS
Participants and procedures
Data for this study come from a randomized control trial (RCT) designed to assess systematic referral to
genetic counseling’s effect on uptake of risk-reducing salpingo-oophorectomy (RRSO)—surgical removal

of the ovaries and Fallopian tubes. Main analyses indicated that systematic referral was associated with a
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3-fold increase in the two-year incidence of RRSO (hazards ratio: 3.44; 95% Cl: 0.95, 12.49)."" The RCT

procedures were as follows:

All women ages 35-80 who received a mammogram between January 2006 and April 2008 at three
mammography facilitates in Seattle, Washington and also had a family history of breast cancer and no
prior ovarian cancer diagnosis or RRSO indicated in their electronic medical record were informed of the
study and mailed a detailed screening questionnaire. A total of 12,919 screening questionnaires were
mailed: 552 were undeliverable and 2,797 were completed and returned. Based on the personal and
family cancer history information provided at screening, a total of 1,114 women met initial eligibility criteria
and were mailed a baseline questionnaire to gather additional information about their reproductive history,
cancer history, and lifestyle factors. A total of 489 women did not return the baseline questionnaire or
were otherwise excluded at this stage, leaving 625 eligible high-risk women who were invited to
participate in the RCT. Of these, 167 either declined or did not respond to enroliment scheduling
attempts. The remaining 458 women attended a study enrollment appointment and were randomized to
either be referred to free genetic counseling (intervention arm, n=228) or received standard of care as
defined by their primary care provider (control arm, n=230). Eligible women who enrolled in the RCT had
a higher rate of Ashkenazi Jewish ancestry and regular mammography use, but were otherwise similar to
those who declined participation in terms of demographics, cancer worry, and cancer history. Women
randomized into the intervention and control arms were similar except for a slight difference in their age

distributions.

Genetic counseling sessions for women in the intervention arm were conducted by a certified genetic
counselor and followed standard practices. Women were encouraged to schedule an appointment with
the study’s genetic counselor at enroliment. Those who had not scheduled an appointment after three
weeks received one follow-up reminder letter. Participants in both arms received mailed follow-up
questionnaires at 12 and 24 months following enroliment that assessed use of genetic services, cancer
risk-reduction practices, ovarian cancer knowledge, and psychosocial outcomes. Follow-up

questionnaires were returned by 225 (98%) and 215 (94%) of the women in the standard care and
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intervention arms, respectively. Women in the intervention arm who attended genetic counseling also

completed a questionnaire shortly following their appointment.

Measures

Measures of interest in this study (cancer relative risk perceptions, testing awareness, and test candidacy
judgments) were self-reported in the screening and follow-up questionnaires. Relative risk perceptions
and test candidacy judgments were also measured in the post-counseling questionnaire. These
measures were selected based on models of informed decision-making for genetic counseling and their
use in prior studies.316.2021 Breast and ovarian cancer relative risk perceptions were assessed separately

by asking women to indicate if they felt their chance of getting each cancer was “much lower”, “a little
lower”, “about the same”, “a little higher”, or “much higher” compared to other women their age. To
measure genetic testing awareness women were asked how much they had read or heard about genetic

"« ” oo«

testing. Response options included “almost nothing”, “relatively little”, “a fair bit”, and “a lot”. Women also

indicated if they thought that they would be an appropriate candidate for genetic testing given their family
history as “definitely not”, “probably not”, “probably yes”, or “definitely yes”, which was used as a measure
of test candidacy judgments. Based on their responses women were classified (yes or no) as believing

their chance of getting breast and ovarian cancer was higher than other women their age, as having read

or heard at least a fair bit about genetic testing, and as correctly identifying as an appropriate candidate

for genetic testing given their family history.

Genetic counseling attendance and genetic testing utilization during the study period was self-reported in
the follow-up questionnaires. For women in the intervention arm self-reports were supplemented using
study records. Women were classified as at least college graduates (yes or no) based on their highest
level of formal education reported at baseline. Other variables self-reported prior to enroliment included:
age, race/ethnicity, prior genetic testing, BRCA mutation status, prior breast cancer diagnoses, and

breast and ovarian cancer diagnoses among first and second degree relatives.
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Statistical analysis

Descriptive statistics were used to characterize women assigned to each arm at enroliment. Differences
in breast cancer relative risk perceptions, ovarian cancer relative risk perceptions, genetic testing
awareness, and test candidacy judgments at screening by education level were examined using
Pearson’s chi-squared test. Differences in uptake of counseling after referral by patient demographics

and cancer history were examined using Fisher’s exact test in the intervention arm.

The effect of referral to genetic counseling on changes in breast cancer relative risk perceptions, ovarian
cancer relative risk perceptions, genetic testing awareness, and test candidacy judgments between
screening and 12- and 24-month follow-up were estimated in separate logistic regression models.
Generalized estimating equations with independent working correlations and robust standard errors were
used to account for the correlation of women’s responses over time. Differential effects of referral to
counseling by education level were examined by adding a three-factor interaction between time, group
assignment, and education level to each model. Logistic regression was also used to estimate the effect
of offering genetic counseling on the likelihood of undergoing genetic counseling and testing during the
study. Differential effects by education level were examined using a two-way interaction between group

assignment and education level.

To aid in interpretation of the logistic regression results, post-estimation techniques were employed to
translate the log-odds of outcomes of interest into predicted probabilities across groups of women defined
by education level and/or study arm.2? Logistic regression models used complete cases and statistical
testing was performed using Wald tests and considered significant at p<0.05. Secondary analyses
excluding women who had undergone genetic testing at enrollment and exploring short-term changes in
cancer risk perceptions and test candidacy judgments in women who participated in free genetic
counseling were also conducted. All analyses were performed in 2015 using Stata 13 software

(StataCorp, 2013).
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Ethics

Ethical approval of all study procedures was obtained from the Fred Hutchinson Cancer Research Center
Institutional Review Board. In the study’s introductory letter women were told that they had been identified
based on their past mammography participation and that they might be offered the opportunity to take
part in cancer prevention research based on their responses to the enclosed screening questionnaire. All

study participants provided written informed consent.

RESULTS
Descriptive characteristics
Study participants characteristics are provided in Table 4.1. Participants were mainly between the ages of
45 and 65, White, and had at least a college degree. Approximately 15% identified as Ashkenazi Jewish,
30% had previously been diagnosed with breast cancer, and 88% and 21%, respectively, had one or
more relative with breast or ovarian cancer. About 15% report prior genetic testing, with two women in

each arm having known BRCA mutations at enroliment.

Table 4.2 describes cancer relative risk perceptions, genetic testing awareness, and test candidacy
judgments at screening in women with and without a college degree. Only ovarian cancer relative risk
perceptions differed by education level; 34% of women without a college degree believed that their
chance of getting ovarian cancer was higher than other women their age, compared with 29% of college
graduates (p<0.05). At screening, 73% of women believed their chance of getting breast cancer was
higher than other women their age, 47% reported having read or heard at least a fair bit about genetic
testing, and 75% correctly identified as an appropriate candidate for genetic testing given their family

history.

Systematic referral’s effect on participation in genetic counseling
Counseling uptake after referral was 85% based on study records—197 of the 228 women in the
intervention arm offered free genetic counseling attended a session. Participation in counseling did not

differ by education level (p<0.36). Compared with those who attended counseling, women who did not
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more often had previously received genetic testing (11% vs. 29%), reported having read or heard at least
a fair bit about genetic testing (43% vs. 68%), and had three or more female relatives with breast cancer
(18% vs. 29%). Additionally, three of the four Hispanic participants referred to counseling did not
participate as well as both women who reported a BRCA mutation at study enroliment. Women in the
intervention arm had a 78% higher probability of attending genetic counseling during the study than those

receiving standard of care (95% CI: 0.72, 0.83; p<0.01). This effect did not differ by education level.

Systematic referral’s effect on changes in cancer risk perceptions, genetic testing awareness, test
candidacy judgments, and subsequent testing

Missing data for the outcome measures of interest ranged from zero to 17% (for ovarian cancer relative
risk perceptions at 24 month follow-up) and did not differ by education level. Table 4.3 provides referral’s
effect on changes in cancer relative risk perceptions, genetic testing awareness, and test candidacy
judgments between screening and follow-up. Referral to free genetic counseling had no effect on breast
or ovarian cancer relative risk perceptions or on women’s assessments of whether they were appropriate
candidates for testing—these outcomes did not significantly differ between screening and follow-up in
either the intervention or control arms. Systematic referral did change women’s probability of reporting to
have read or heard at least a bit about genetic testing. At 12 month follow-up, women referred to genetic
counseling had a 20% (95% CI: 0.10, 0.31; p<0.01) greater increase in their probability of endorsing this
outcome compared to women who received standard of care. At 24 month the difference between arms
fell to 14% (95% CI: 0.03, 0.24; p<0.01). There was no evidence of differential intervention effects on
cancer relative risk perceptions or genetic testing awareness by education level; none of the interactions

reached statistical significance.

Figure 4.1 indicates the predict probability of undergoing genetic testing during the study by group
assignment and education level. Referral to free genetic counseling significantly increased the likelihood
of undergoing testing and this effect did not differ by education level. Women in the intervention arm had
a 23% higher probability of getting testing during the study than those receiving standard of care (95% ClI:

0.16, 0.30, p<0.01). Excluding women with prior genetic testing at enrollment did not qualitatively change
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these findings, though effect sizes for attending genetic counseling, reporting to have read or heard at

least a bit about genetic testing, and undergoing genetic testing during the study all increased slightly.

Short-term changes risk perceptions and candidacy judgments in the intervention arm

The secondary analysis of short-term changes in cancer risk perceptions and test candidacy judgments in
women who participated in free genetic counseling showed statistically significant increases in ovarian
cancer relative risk perceptions and test candidacy judgments from screening to directly following genetic
counseling. Post-counseling, 65% of women believed their chance of getting ovarian cancer was higher
than other women their age (vs. 35% at screening) and 89% correctly identified as an appropriate
candidate for genetic testing (vs. 77% at screening). Ovarian cancer relative risk perceptions and test
candidacy judgments had returned to screening levels by 12 month follow-up. Breast cancer relative risk

perceptions did not change over the course of the study.

Only ovarian cancer relative risk perceptions showed evidence of differential changes over time by
education level (illustrated in Figure 4.2). Women with at least a college education had a 35% (95% CI:
0.26, 0.45; p<0.001) increase in their probability of believing that their chance of getting ovarian cancer
was high compared with other women their age from screening to directly following counseling. Ovarian
cancer relative risk perceptions did not change significantly for women without a college degree
(Difference: 0.11; 95% CI: -0.10, 0.33; p<0.03). This eliminated baseline differences in relative risk
perceptions by education, which remained negligible at 12 and 24 month follow-up. Changes in women’s
probability of believing that their chance of getting ovarian cancer was high compared with others their
age between screening and 12 and 24-month follow-up were consistently negative for those without a
college degree and consistently positive for those who had at least graduated college—leading to

statistically significant interaction effects at both time points (p<0.04 at 12 months & p<0.03 at 24 months).

DISCUSSION
Results from this exploratory study indicate that systematically identifying and referring high-risk women

to genetic counseling using electronic medical records and mailed questionnaires has largely similar
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effects for women with and without a college degree. Specifically, uptake of counseling did not differ by
education, nor did the intervention’s effect on changes in genetic testing awareness and likelihood of
subsequent genetic testing during the study, which increased for all women. Secondary analyses did
suggest that increases in ovarian cancer relative risk perceptions that briefly following participation in
genetic counseling are greater for women with at least a college degree, effectively equalizing differences

by education that exist at screening.

These findings must be contextualized with respect to our prior hypotheses about how referral’s effects
may differ by education. First, women without a college degree were not less likely to follow through on
referrals to free genetic counseling, as proposed. Other factors, including prior use of genetic services
and prior awareness of genetic testing, primarily influenced uptake of genetic counseling. This suggest
that referring high risk women to genetic counseling and sending them a single reminder letter to make an
appointment may be enough to allow most women who want to participate in counseling to follow-through
on their intentions, regardless of their education level. Our finding that the likelihood of undergoing
genetic testing after counseling did not differ by education also indicates that once women are funneled
into counseling, existing systems for navigating them through downstream health care actions may be
sufficient at overcoming differences in personal agency and self-management skills. This is a tentative
hypothesis that warrants future study, particularly by examining variation in more complex health care

actions such as adherence to enhanced screening regimens by education level.

Second, we hypothesized that the genetic counseling could have different effects on outcomes important
to informed decision-making, included cancer risk perceptions, genetic testing awareness, and test
candidacy judgments for women with and without a college degree. Our results indicate that genetic
counseling had minimal effects on most of these outcomes, regardless of education level. Specifically
there were no changes in women’s breast cancer risk perceptions. Short term increases in test candidacy
judgments from screening to directly following counseling were unlikely to be clinically significant and did
not differ by education. These findings could be due to the fact that at screening the majority of women,

both with and without college degrees, already recognized they were at higher risk for breast cancer than
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other women their age (73%) and that they were appropriate candidates for genetic testing, given their
family history (75%). These observations suggest increasing public recognition of the family health history
that makes someone a candidate for BRCA 1/2 testing, which does not align with the low levels of genetic
testing awareness we observed at baseline (47% of women reporting having read or heard at least a bit
about genetic testing). One possible explanation for this discrepancy is that women may have interpreted
our measure of testing awareness as reflecting the extent to which they had actively sought out
information on genetic testing, while their prior exposure to this information may have been more passive

(e.g. through mass media).

The results for ovarian cancer relative risk perceptions are more difficult to interpret. Women with at least
a college education who participated in genetic counseling had significantly larger short-term increases in
relative risk perceptions compared with those without a college degree. From a health literacy
perspective, where ideally all women would recognize their high relative risk of ovarian cancer following
genetic counseling, this could be seen as indicated that low education women did not equally benefit from
genetic counseling, perhaps due to difficulties interpreting the risk information they were provided.'517 A
number of clinical and psychosocial factors in addition to objective risk shape cancer risk perceptions.?
The differences in ovarian cancer relative risk perceptions by education we observed at baseline could
therefore reflect factors other than recognition objective risk. To this point, less educated women had
higher levels of worry about their ovarian cancer risk at baseline, but not following genetic counseling.
This could indicate that participating in genetic counseling helped address ovarian cancer worry in women
without a college degree, while continuing to convey their elevated risk status. This interpretation aligns
more closely with our hypothesis that low education women have more to gain from the type of
personalized support and education provided through genetic counseling.'®1% Future qualitative work
could help clarify how women with different degrees of formal education understand their ovarian cancer

risk before and after genetic counseling and the implications this has for their health behaviors.

The study had a number of limitations. The sample is highly educated, lowering our power to test

interaction terms in subgroup analyses. Furthermore, differences in our outcomes of interest between
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women with and without a college degree are likely less meaningful than differences between those who
did and did not graduate from high school. We also have no information about financial resources, a key
predictor of genetic services utilization, though genetic counseling was free and the study’s randomized
design helps to minimize this concern.?* Self-reports of counseling and testing utilization were
supplemented with study records for women in the intervention arm, but not for women receiving standard
of care. Receipt of counseling and testing was under-reported in the intervention arm. If this pattern holds
in the control arm our estimated effect sizes for referral’s impact on participating in genetic counseling
and testing are likely inflated. Finally, we have no information about women who did not respond to the
screening and baseline questionnaires, making it difficult to draw conclusions about the broader
generalizability of our finding. It is clear that our results primarily apply to insured, White, well-educated

women participating in screen mammography, who are less likely to experience health care disparities.

Conclusion

Despite these limitations, this study provides important preliminary data about the effects of systematic
referral to genetic counseling for women with and without a college education. Education is a plausible a
priori effect modifier chosen based on prior research, not exploration of RCT data. Though our findings
should be confirmed in more representative samples, this exploratory study suggests that interventions
that routinely refer high-risk women to genetic counseling may help reduce disparities in utilization of
genetic services, in addition to increasing overall use of genetic counseling, genetic testing, and surgical
prevention.'! If these findings prove to be broadly generalizable, widespread dissemination of intervention
involving systematic referral may lead to more equitable genetic services delivery and improve cancer-

related outcomes for high-risk women.
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TABLES

Table 4.1: Enroliment characteristics by study arm.

Variable Response category Control arm Intervention arm
N (%) 230 (50.2%) 228 (49.8%)

35<age<44 43 (18.7%) 43 (18.9%)

45 <age<54 109 (47.4%) 86 (37.7%)

55 <age <64 47 (20.4%) 72 (31.6%)
Age in years

65 <age <90 31 (13.5%) 27 (11.8%)

Missing 0 (0%) 0 (0%)

[Mean + SD] [63 £ 10] [54 £ 10]

Non-White race 17 (14.9%) 21 (9.2%)
Race/ethnicity? Hispanic ethnicity 4 (1.7%) 4 (1.75%)

Missing 0 (0.0%) 0 (0.0%)

Yes 36 (15.7%) 34 (14.9%)
Ashkenazi Jewish

Missing 37 (16.1%) 41 (18.0%)

College graduate or beyond 178 (77.4%) 177 (77.6%)
Education

Missing 2 (0.9%) 4 (1.8%)

1 42 (18.3%) 37 (16.2%)
No. of relatives with ? 7 (3.0%) 5(2.2%)
ovarian cancer® 3+ 1(0.9%) 2 (0.9%)

Missing 0 (0%) 0 (0%)

1 98 (42.6%) 96 (42.1%)
No. of female 2 60 (26.1%) 59 (25.9%)
relatives with breast
cancer® 3+ 44 (19.1%) 44 (19.3%)

Missing 0 (0%) 0 (0%)
Personal cancer Had breast cancer 65 (28.3%) 71 (31.1%)
history Missing 0 (0%) 0 (0%)

Yes 37 (16.1%) 31 (13.6%)
Prior genetic testing

Missing 1 (0.4%) 2 (0.9%)

BRCA 1 or 2 mutation 2 (0.9%) 2 (0.9%)
BRCA status

Missing 0 (0%) 0 (0%)

@ Race and ethnicity not mutually exclusive.
b Counts include first and second degree relatives.

78




Table 4.2: Cancer relative risk perceptions, genetic testing awareness, and test candidacy judgments at

screening, by education level.

Less than college

At least a college

degree, n (%) degree, n (%) p-values

n=97 n=355
Chances of getting Higher 75 (77.3%) 252 (71.0%)
breast cancer compared 0.229
towomenmyage are: | pissing 1(1.0%) 5 (1.4%)
Chances of getting Higher 33 (34.0%) 102 (28.7%)
ovarian cancer

0.049
compared to women my
age are: Missing 18 (18.6%) 18 (5.1%)
At least a fair

How much have you bit 47 (48.5%) 164 (46.2%)
read or heard about 0.710
genetic testing”? Missing 0 (0%) 1(0.3%)
Appropriate candidate Yes 76 (78.4%) 263 (74.1%)
for genetic testing given 0.248
family history: Missing 3 (3.1%) 5 (1.4%)

aFrom Pearson’s chi-squared test, excluding missing data.
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Table 4.3: Effect of systematic referral to genetic counseling on changes in changes in cancer relative risk perceptions, genetic testing awareness,

and test candidacy judgments from screening to follow-up.

At 12 month follow-up

At 24 month follow-up

Change in Change in Difference in Change in Change in Difference in
Intervention Control Arm Changes (95% | Intervention Control Arm Changes (95%
Arm (95% CI) | (95% ClI) Cl) Arm (95% CI) | (95% ClI) Cl)
Predicted probability of believing
chance of getting breast cancer is -0.01 (-0.07, 0.03 (-0.02, -0.04 (-0.12, -0.05 (-0.11, -0.04 (-0.09, -0.01 (-0.10,
high compared to women her age 0.04) 0.09) 0.04) 0.02) 0.02) 0.07)
(n=458)
Predicted probability of believing
chance of getting ovarian cancer is 0.04 (-0.03, 0.04 (-0.3, 0.00 (-0.09, 0.01 (-0.06, 0.04 (-0.02, -0.03 (-0.13)
high compared to women her age 0.11) 0.10) 0.10) 0.04) 0.011) ’ ’
(n=452)
Predicted probability of reporting to | g 99 (g 44, 0.02(-0.05, | 0.20 (0.10, 0.22 (0.13, 0.08 (0.01, 0.14 (0.03,
have read and heard at least a fair bit 0.30)" 0.08) 0.31)" 0.30)" 0.04)* 0.24)
about genetic testing (n=458) ’ ’ ’ ’ ’ ’
Predicted probability of correctly
identifying as an appropriate -0.01 (-0.8, -0.01 (-0.06, 0.00 (-0.09, -0.02 (-0.9, 0.02 (-0.04, -0.04 (-0.14,
candidate for genetic testing given 0.05) 0.05) 0.08) 0.05) 0.08) 0.05)

family history (n=458)

Notes: Cl=confidence interval. Estimates bolded when p<0.05.

*p<0.05; **p<0.01; ***p<0.001




FIGURES

Figure 4.1: Predicted probability of undergoing genetic testing, by education and study arm (n=452).

Control, coIIege — _
graduate 0.09 (SE=0.03)

dhasencil
graduate 0.31 (0.03)

Control, less than |
college degree N 009 (0.02)

Intervention, less than
college degree _ 0.36 (0.07)

0 0.1 0.2 0.3 0.4

Notes: SE=standard error.
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Figure 4.2: Predicted probability of high perceived ovarian cancer relative risk in women in the

intervention arm who participated in genetic counseling, by education level (n=191).
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-Chapter 5-

CONCLUSION

Genomic health applications are poised to play a central role in precision medicine, a tailored approach to
disease prevention and treatment that accounts for individual variability in genes, environments, and
lifestyles.!2 Precision medicine is hypothesized to improve both individual and population health
outcomes by personalizing health care and public health interventions.3 Prior examples of intervention
approaches that improved individual health, but widened outcome gaps for disadvantaged groups
suggest that translating public investments in precision medicine into population health benefits requires
deliberate attention to health equity.#® Motivated by a normative model of the translational research cycle
developed to help achieve population health-level impacts (Figure 1.1) this dissertation investigated how
sociocultural factors shape the discovery, development, delivery, and health impact of genomic

applications and the resulting implications for health disparities.®

The first study focused on the discovery phase, developing a six-item instrument measuring conflation of
observational biospecimen-based research and clinical care for use in Latino communities, who are
currently under-represented in genomic research studies.” This study utilized traditional psychometric
scale-development procedures, including exploratory factor analysis.? The final instrument demonstrated
high internal consistency, evidence of content and construct validity, and no evidence of floor and ceiling
effects in a convenience sample of 150 Latino adults recruited in the Lower Yakima Valley in Washington
State. We observed that Latinos who were unemployed, spoke only Spanish, had no health insurance,
and received health care outside of traditional venues had higher scores, indicating a greater degree of
conflation. We also found that individuals who reported providing a biological sample for research in the
past tended to have lower scores than those who had not, tentatively suggesting that the recruitment and
informed consent process may help clarify misconceptions about observational biospecimen-based

research.
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The second study focused on the development and delivery of obesity prevention and control
interventions that include messages about inherited and behavioral risk factors. Specifically, it described
variation in beliefs about the causes of obesity (inheritance, diet, and physical activity) between Hispanic
and Caucasian women enrolled in a cohort study in South King County, Washington. It also investigated
acculturation’s role in shaping obesity attributions in Hispanic women. We calculated marginal effect
estimates from multinomial logistic regression models to illustrate differences in obesity attributions
between hypothetical populations of women defined by ethnicity and indicators of acculturation. Results
showed that Hispanic and Caucasian women held different beliefs about inheritance and physical
activity’s contribution to obesity; ethnic differences in genetic attributions were more pronounced than
differences in physical activity attributions. The substantial difference in genetic attributions by indicators
of acculturation was the study’s most novel finding: Hispanic women who completed the study’s baseline
questionnaire in Spanish vs. English had a 36% higher probability of not believing at all in inheritance as

a contributor to obesity (95% CI: 0.26, 0.43; p<0.001).

The third study focused on the delivery and health impact of genetic counseling and testing for hereditary
breast and ovarian cancer—genomic health applications that are the current standard of care for high risk
women.® Using secondary analysis of a randomized controlled trial conducted in Seattle, Washington we
examined whether routine referral to genetic counseling using electronic medical record data and mailed
guestionnaires could help address existing disparities in utilization by education level.'® Results indicated
that uptake of counseling did not differ by education, nor did the intervention’s effect on changes in
genetic testing awareness and likelihood of subsequent genetic testing during the study, which increased
for all women. Secondary analyses also showed that increases in ovarian cancer relative risk perceptions
that briefly followed participation in genetic counseling were greater for women with at least a college

degree, effectively equalizing differences by education that existed at screening.

Each of the three studies has its own limitations, as described in prior chapters. Of particular note, study
one examined beliefs about biospecimen-based research in a community sample, not in prior

biospecimen donors. Study two used a cross-sectional design, which enabled us to describe variation in
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obesity attributions by ethnicity and acculturation indicators, but provided limited information about the
causes or consequences of observed differences. Finally, study three was conducted in a well-educated
sample, limiting our power to examine differential effects by education level. The dissertation as a whole
has limitations that also warrant mention. First, the topics covered in each study as well as the specific
sociocultural factors of interest were inconsistent, making it difficult to draw over-arching, actionable
conclusions from our results. Using a health-equity impact assessment approach to examine the relative
efficacy and effectiveness of a single genomic health application for a specific sociocultural group at each
stage of translation would have enabled us to make more specific recommendations about how to
prevent intervention-generated inequalities—at least in that specific scenario.!" Second, each study was
conducted in a targeted geographic area within Washington State. This limits the dissertation’s
generalizability to other regions, particularly outside of the United States. Finally, we did not explicitly
consider issues of cost or cost-effectiveness. By focusing primarily on generalizability, efficacy, and
effectiveness, we ignored the substantial role that efficiency (the extent to which a health intervention
achieves its goal while minimizing resource usage) and other economic concerns play in shaping

genomic translation.5

Many of the limitations mentioned above can also be re-framed as strengths. Specifically, the variability in
topics and sociocultural characteristics of interest between studies has some advantages. Numerous
interacting sociocultural factors place individuals at risk for experiencing health disparities, including place
of residence, race, ethnicity, culture, language, occupation, gender/sex, religion, education,
socioeconomic status, and social capital.'? This dissertation explored health equity implications by
ethnicity, indicators of acculturation, including language, and education level. Thus, the results provide an
idea of the range of sociocultural factors that will impact genomic translation and illustrate the need to
consider all of these characteristics, their interactions, and how they are embodied within individuals.?
Second, our research questions spanned the full spectrum of genomic translation, from discovery to
outcomes phases. The studies’ results were therefore complementary while also providing novel insights
at each phase that may have broader applications to other types of genomic interventions and/or

disadvantaged subpopulations. Finally, the dissertation serves as an exemplar of how normative models
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of research translation can be used to conduct ethics-oriented, multidisciplinary research. Prioritizing this
type of scholarship—i.e. asking questions about equity instead of or in addition to questions about
effectiveness and efficiency—will be necessary to make good on public investments in precision

medicine.®

The larger implications and key take-away messages from this work are three-fold. First, standardization,
systemization, and other approaches to decreasing inappropriate variation in access to genomic research
participation opportunities and genomic health applications in the community are a promising way to
minimize disparities. This finding reflects an often overlooked characteristic of health interventions:
reliance on voluntary behavior change often leads to inequalities as not all health-related choices are
unconstrained and preferences also shape intervention uptake and compliance.5'3.14 As illustrated in
study three, the more that can be done to minimize the effects of individual behavior (both patients’ and
providers’) the greater the possible population health benefits. Second, intervention tailoring will be
essential to avoiding inequalities. As shown in study two, genomic health applications that are delivered in
the same way to all individuals are likely to lead to differential outcomes. Tough precision medicine is
described as a personalized approach to health—the converse of current “one-size-fits-all” approaches—
if disadvantaged groups are less able to access, understand, engage with, or comply with precision
medicine interventions, public expectations of improved health will likely not be met. Thus, precision
medicine interventions may need to be further tailored and targeted with a specific eye towards health

equity.

Finally, each of the three studies revealed additional normative concerns and ethical implications beyond
genomic translation’s potential to widen health disparities. For example, study one raised the possibility
that medically underserved populations may be participating in observational biospecimen-based
research as a way to access otherwise unavailable health services, conflicting with expectations of
informed consent and voluntary participation.’® Study two also highlighted differences in beliefs about
genomic causation by acculturation that may have larger ramifications for genetic determinism, stigma,

racial essentialism, and stereotyping in the context of obesity.'6.7 Finally, study three indicated that low
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education women at high-risk of hereditary breast and ovarian cancer are more worried about their
cancer risk, raising the possibility of other negative psychosocial effects including anxiety, denial, low self-
esteem, or guilt.’® All of these observations represent important avenues for future research to help

minimize harms, in addition to focusing on health status outcomes.

In conclusion, this dissertation provides a better understanding of how sociocultural factors shape the
discovery, development, delivery, and health impact of genomic interventions. Trade-offs between
effectiveness, efficiency, and equity goals are necessary to prevent intervention-generated inequalities
and ensure that precision medicine approaches lead to population health benefits.> These three studies
illustrate that normative models of research translation can help frame research studies that generate
evidence to inform these choices.® Dedicated attention to health disparities is an essential component of

large public investments in personalized approaches to disease prevention and treatment.*1°
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