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Objective: Systemic lupus erythematosus (SLE) has a higher prevalence and is
more severe in African Americans and Hispanics than in non-Hispanic Whites.
To understand the shared and unique genetic risk factors of these populations,
an adequate representation of African Americans and Hispanics in clinical and
genetic research is indispensable while challenging. The goal of this study was
to identify differences in research participation of families of different racial and
ethnic backgrounds and the potential causes for the disparities.

Methods: Families were screened for eligibility to the Lupus Family Registry and
Repository (LFRR) after self-referral or physician referral. We recorded the
sociodemographic characteristics, self-identified race and ethnicity, ACR-SLE
criteria, and the reasons given for not completing study participation for all families.
Results: A total of 1,472 families (950 non-Hispanic White, 405 African American,
and 117 Hispanic) were screened but only 366 completed study participation
(25%). Participation rates and reasons for non-participation varied between racial
and ethnic groups. The main reason for African American families to not
participate was that subjects critical to the family structure declined participation
(OR=16, p=0.0001), while for White families, the main cause was that
purported SLE patients did not meet ACR SLE criteria (OR =181, p<0.00002).
Hispanics were the most likely to complete participation (OR = 4.25, p <0.0001).
Conclusions: Successful recruitment of patients, families, and specific demographic
groups is critical for the study of genetically complex diseases, such as SLE. There
are significant disparities in SLE family recruitment across groups of people, likely
due to their richly different cultures and environments.
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1. Introduction

Systemic lupus erythematosus (SLE) has a higher prevalence and is more severe in
African Americans and White Hispanics (Hispanics) than in non-Hispanic Whites
(Whites) (1, 2). SLE incidence in African American women is three times that of White
women (3) and, while the incidence of SLE in Hispanic women is not precisely known, it
is higher than that of White women (4, 5). Similarly, there is ample evidence for different
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susceptibility genes for SLE between African Americans and
Whites or Hispanics (6). Confirming the genetic etiology of some
of these differences, a high proportion of Amerindian ancestry
correlates with an increased number of risk alleles for SLE(7, 8).
Thus, the increased prevalence, worsened severity, and unique
genetics of SLE in African Americans and Hispanics make the
study of these groups of particular import and interest.

It would be reductive and erroneous, however, to attribute all
health disparities in SLE solely to genetic ancestry. Racial and
ethnic groups are not monolithic or homogenous, their conditions
are influenced by a vast number of factors such as geolocation,
socioeconomic status, education, and access to care, amongst
others. Any complete inquiry into the source of inequities in
health and outcomes must take into account the social and
physical environment surrounding a given population (9, 10).

Unfortunately, genetic studies frequently experience difficulties
in recruiting, enrolling, and retaining subjects, and such difficulties
may be particularly acute in African Americans, perpetuating
disparities in research

representation.  Subjects

contribute to a study for any number of reasons during the

may not

screening and recruiting process: loss of interest, failure to meet
study criteria, refusal to fully participate, change of mind, or
being unresponsive/unreachable (11). The legacy of the Tuskegee
Syphilis Study continues to negatively influence the view of
medical research by African Americans (12), who as a group
look at medical research, especially genetic research (13), with
skepticism and wariness. This knowledge lessens trust in medical
research, which in turn produces a barrier to participation in
research studies (12, 13). More recently, with increased public
awareness of personalized medicine and the role of genetic
testing in the clinical setting, the general public’s understanding
and acceptance of genetic research are improving, including
amongst African-Americans, Asian-Americans, and Hispanics
(14, 15).

Difficulties faced in recruiting, enrolling and retaining Hispanic
subjects vary somewhat from those experienced in the recruitment
of African Americans. The degree of cultural assimilation may
influence Hispanic families’ socioeconomic status, familial and
social support, access to health care, and knowledge of genetic
studies; thereby, curtailing their participation in such research
(16, 17).

For more than 20 years we recruited and enrolled families with
two or more SLE patients for genetic studies with a focus on
underrepresented populations. The majority of the families that
were screened failed to be enrolled. We undertook the present
study to determine the differences in enrollment of families
self-identified
differences in the reasons families do not become part of the

among racial groups. We found important

study that varied on the basis of race and ethnicity.

2. Materials and methods

Institutional Review Board Statement: The study was
conducted according to the guidelines of the Declaration of
Helsinki, and approved by the Institutional Review Board (IRB)
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of the Oklahoma Medical Research Foundation [IRB #95-12;
initial approval 1995]. Informed consent was obtained from all
subjects involved in the study before any procedures were initiated.

Study Participants: The data herein described are derived from
the Lupus Family Registry and Repository, which has been
previously discussed in detail (18), and includes families with 2
or more SLE patients. Candidate families were referred to the
study by any of several different sources, e.g.,—physician referral,
lupus support groups, family/friends, public media, newsletters,
posters, the study website, and the Centers for Medicare and
Medicaid Services (CMS) database. Referral sources were tracked
in all cases to determine their success rates.

Following the guidelines of the Office of Management and
Budget (OMB) Standards, individuals were asked to self-identify
their race as American Indian or Alaska Native, Asian, African
American, Hawaiian or Pacific Islander, and White, and their
ethnicity as Hispanic or non-Hispanic. The vast majority of
subjects reporting Hispanic ethnicity self-identified as White. The
race and ethnicity of each family was recorded based on the self-
reported race and ethnicity of the proband.

After the initial contact, each family underwent three screening
phases to determine study eligibility as a multiplex SLE-affected
family (i.e., having two or more SLE-affected members). The first
phase determined the number of SLE-affected family members
and their location within the family tree. Families were
eliminated from the study if there was only one SLE-affected
member, identical twins as the only SLE-affected, unrelated SLE-
affected members, double influence (i.e., an SLE-affected family
member with both maternal and paternal SLE-affected relatives),
or parent-progeny pair only. The second phase was aimed at
determining that the purported SLE patients met the ACR
classification criteria (19) and that the family structure was useful
for genetic studies. The SLE ACR criteria were confirmed by
review and data abstraction from medical records by a physician,
physician’s assistant, or registered nurse. The families progressed
to the third phase if SLE classification criteria were supported by
evidence, if they agreed to complete the process, and if the
described family structure was useful to the study. This phase
had three possible outcomes: 1) families with multiple confirmed
SLE cases that were enrolled directly into the study, 2)
unconvincing multi-case families that were not pursued further,
and 3) families with multiple individuals with <4 ACR criteria
that were followed as “Families in Progress.” For the last group,
we obtained medical records and verified a minimum of four
ACR criteria per affected individual prior to enrollment into the
study (Figure 1).

The critical and most difficult stage of participation was the
recruitment of the relatives of the proband. This process involved
contacting all living individuals who were informative for
revealing genetic inheritance between SLE-affected individuals in
the family structure, confirming participant interest, obtaining
informed consent, sending phlebotomy supplies and paperwork,
arranging for the patient’s phlebotomy, and delivery of samples
to our facility. If family members who directly linked SLE-
affected subjects were unavailable, siblings of these individuals
were recruited in their stead.
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FIGURE 1
Recruitment flow diagram showing elimination of 1,020 families in the first phase of recruitment with 593 families advancing to the second phase.
Eliminated families are shown on the left, while families continuing to the next phase and eventually fully enrolled are shown on the right. A total of
366 families entered the Lupus Family Registry and Repository cohort.

Patients whose families successfully made it through all levels of
enrollment were asked to participate in one additional follow-up, in-
depth interview approximately 6-12 months after the initial recruiting
to assess changes in health status. If the family exited the study at any
stage, the reasons for exclusion were recorded for later analysis.

Statistics. Categorical data were assessed by Pearson’s Chi-square
or Fisher’s exact test with 95% confidence intervals (95% CI), while
continuous data were assessed by Student’s t-test (GraphPad Prism
version 7.0 for Mac OS X, GraphPad Software, La Jolla, California,
USA). A p-value of <0.05 was considered statistically significant.

3. Results

A total of 2,094 families were referred to or contacted the study
as potential participants. Of these, 1,613 were pursued long enough
to provide a self-identified race and ethnicity. Of this latter group
(who form the basis of the present report), 950 (58.9%) were
White, 405 (25.1%) were African American and 117 (7.3%) were
Hispanic. The remaining 8.7% self-identified either as Native-
American (n = 121), Asian/Pacific Islander (n=14) or other (n=
6), but not enough of these families progressed past phase 1
recruitment to produce a representative sample size.

Considering the final composition of the study, 573 of the
1,613 families, progressed to phase 2 with 326 self-identified as
White, 198 as African American, and 49 as Hispanic. In
progressing to phase 3 recruitment, 366 families (White n =202,
African American n=122, and Hispanic n=42) entered the

Frontiers in Lupus

cohort and subsequently underwent genotyping. The proportion
of families that entered the study and completed participation
varied by race and ethnicity. The rate of participation for White
families was 21.3%, significantly lower than the 30.1% for
African American families (OR 0.48, 95% CI 0.32-0.73, p=
0.0004), and 35.9% for Hispanic families (OR 0.63, 95% CI 0.48-
0.82, p=0.0005) (Figure 2A).

There were also differences between these groups concerning
referral source and ultimate enrollment in the cohort. African
American families were more likely to make contact with the
study through a physician-based source than White (OR 2.70,
95% CI 2.10 to 3.47; p=1.49x 10™"%) or Hispanic families (OR
1.63, 95% CI 1.06 to 2.51; p =0.02). Physician referral resulted in
higher study completion rates across all ethnicities: 80.3% of
African American, 79% of Hispanic, and 56% of White families
enrolled. The
completing the study that were referred from other sources such

successfully proportion of White families
as SLE support groups was significantly higher than that of other
races or ethnicities (OR 3.22, 95% CI 1.90 to 5.44; p=4.22x
107% vs. African American families; OR 2.89, 95% CI 1.31 to
6.35; p=0.007 vs. Hispanic families) (Figure 2B).

We examined the reasons for not pursuing the families that were
dropped after Phasel. These included 748 White, 283 African
American, and 75 Hispanic families (Figure 3). In contrast to
White families, the most common reason African American
families were not enrolled was that genetically crucial family
members declined to participate. This was the case for 130 (45.9%)
of the 283 African American families that did not enter the cohort,
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FIGURE 2

Study participation by race, ethnicity, and referral source. (A) Distribution of families that contacted the study, completed participation, or were excluded
from the study by race and ethnicity. (B) Referral sources of families that completed participation in the study and underwent genotyping. White = non-
Hispanic White Americans. African-American = non-Hispanic African-Americans. Hispanic = White and Mestizo participants self-described as Hispanic
and/or Latino. LFA/LA = Lupus Foundation of American/Lupus Association. CMS = Center for Medicare and Medicaid
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FIGURE 3
Reasons families did not complete study participation by race and
ethnicity. White = non-Hispanic White Americans. African-American =
non-Hispanic  African-Americans. Hispanic = White and Mestizo
participants self-described as Hispanic and/or Latino.

compared to 264 (35.2%) of the 748 White families (OR = 1.56, 95%
CI 1.18 t0 2.06; p = 0.0017). Hispanic families failed to participate for
this reason in 38 of 75 (50.7%) families, a rate not significantly
different from African Americans but higher than that of Whites
(OR=1.88,95% CI 1.17 to 3.03; p = 0.009).

The main reason White families were not enrolled was that we
were unable to confirm that the alleged SLE patients met ACR SLE
classification criteria. This was the case for 364 (48.7%) White
families, in contrast to 99 (35%) African American families (OR
1.76, 95% CI 1.33 to 2.34; p=43x 107%%). There was no
statistically significant difference between White and Hispanic
families (38.7%; p=0.099) or African American and Hispanic
families in this regard (p=0.55) (Figure 3).

4. Discussion

Ensuring adequate representation of African American and
Hispanic families in lupus genetics studies is vitally important
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given their increased incidence and severity of the disease. These
results demonstrate that our lupus genetics studies have been
successful in reaching African American families with 2 or more
SLE patients, with recruitment rates at more than double the
2020 census rate for African Americans (25.1% of cohort vs.
12.4% of national population). This may be due in part to the
increased incidence of SLE among African Americans. However,
given the prevalence of SLE among African Americans, we
appear to be recruiting these families at a lower rate than SLE-
affected White families. Conversely, our recruitment of Hispanic
SLE families has not been as successful as African American
families despite their increased incidence of SLE over Whites:
Hispanic recruitment totals only 7.3%, less than half the 2020
census rate of 18.7%. However, in terms of the percentage of
families completing participation, the ultimate success is greater
with Hispanics than with either African Americans or Whites.

Race as synonymous of biological diversity amongst humans is
a flawed concept; what is socially recognized as racial categories
encompass genetic ancestry and physical traits, but also culture,
language, religion, and identity (20). Human adaptation to
selective pressures has influenced genomic diversity (21) and
remains an important (if also difficult to define) variable in
human health and illness (22). SLE is an example of a disorder
with a strong genetic contribution driven by both ancestry-
dependent and ancestry-independent risk alleles. Distinguishing
the shared vs. ancestry-specific associations is important because
an allele identified in one population is likely relevant in others;
furthermore, genetic heterogeneity may drive the variability in
disease biology and prevalence across populations.

In this study, only White, African American, and Hispanics
were frequent enough to analyze. However, our results have
important implications for the further study of SLE genetics in
American racial and ethnic groups. Namely, recruiting and
retaining African Americans into medical research studies is
challenging (23, 24). African American families failed to
complete participation in the cohort because critical members
declined participation. There have been many examples of abuse
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of human rights in medical research involving African Americans
in the United States, of which the most publicized is the Tuskegee
Syphilis Study. African Americans are more likely to know of the
abuses that occurred in this study than White Americans (25)
and their willingness to participate in research is influenced by
this knowledge. We find that nearly half of the African American
families contributing to our cohort contacted us after a referral
from a physician caring for an SLE-affected family member. This
was much higher than in the other 2 groups studied. In particular,
White families were more likely to come to the study through SLE
support and patient organizations. Thus, these results indicate that
in order to continue to study the genetics of SLE in African
Americans, in whom the disease is more common and severe, we
need to enlist the continued support of physicians caring for
African American SLE patients.

White families failed to become part of the cohort most often
because we could not prove that some of the self-described SLE
patients met at least 4 ACR classification criteria to satisfy the
definition of the disease (19). Many patients who have
incomplete SLE, a few lupus-like symptoms, or a positive ANA,
think they have SLE or have been told they have SLE (26). We
have recently demonstrated this phenomenon among patients
ultimately diagnosed with Sjogren’s disease in which a positive
ANA was associated with a prior misdiagnosis of SLE (26).
Contrary to what we had expected, physician referral was not
more efficacious than other sources in referring White families
with classifiable SLE.

The third group we studied is Hispanic, which may vary greatly
by country of origin and genetic contribution from European,
American Indian, or West African ancestors. On the basis of
demographic records of our Hispanic families, we found that the
majority self-identified as Mexican American (69%, n=29) or
Puerto Rican (19%, n=8). The remaining five (12%) families
self-identified as Honduran (n=1); Cuban (n=1); Spanish
(n=1); or of unknown Hispanic origin (n =2). Hispanic families
contributed to the cohort at a significantly higher rate than
White or African American families, though the reasons for this
were not clear. Level of acculturation influencing Hispanic
families’ socioeconomic/demographic status (16, 17) may affect
knowledge of and/or interest in genetic studies. Bilingual status,
which has been employed by other studies as a rough estimate of
acculturation, may also influence participation (17). We found
that 38.5% of the Hispanic families participating in the final
cohort contacted us after a referral from a physician caring for
an SLE-affected family member. While we did not directly
analyze the effect of our study recruiters who are fluent in
Spanish and the use of study and promotional materials in
Spanish, we postulate that these are likely important to
recruitment success. Similarly, while not as high as the rate
among African American families, continued assistance of
culturally attuned physicians caring for Hispanic SLE patients
will be critical to future recruiting efforts.

The recent social reconning on systemic racism and implicit
biases cannot be ignored. Physicians and scientists interpreting a
post-racial society as color-blind are neglecting the injustices

and inequities that have plagued non-White populations.
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Acknowledging the harm inflicted by discrimination and racism
will be the first step toward nurturing trust in science and
modern medicine.

Our findings no doubt reflect the richly varied backgrounds
and cultural differences found across the racially diverse
population of the United States. It must be recognized that racial
and ethnic groups are heterogeneous and dynamic; thus, the
interest in participation in genetic studies and biomedical
research is reflective of each group’s unique history and will
require tailored cultural accommodations. Recognizing and
understanding these differences is crucial to the continued
recruitment of these groups into genetic studies with the ultimate
goal of improved shared and ancestry-specific personalized
medicine and reduction in disparities.

Significance and innovation

o Genetic studies, in particular those using trans-ancestral
mapping, require participants of different racial and ethnic
backgrounds. Identifying barriers to the participation of
specific groups of people is critical to improving
representation in research

o Participation of African American multiplex families with lupus
in research is improved when they are referred by trusted
physicians but it is difficult to engage extended family
members due to health disparities and historical injustices

o Hispanic families are likelier to complete participation than
other groups, in particular when provided with culturally
appropriate recruiting materials or if they have high levels of
assimilation

o Amongst non-Hispanic White families, misdiagnosis or
incomplete data of extended family members prevents study

completion
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