Open access

BM)J Open

To cite: Zarrugh E, Girardo ME,
Ryu E, et al. Sangre Por

Salud (SPS) Biobank:

cohort profile. BMJ Open
2025;15:093445. doi:10.1136/
bmjopen-2024-093445

» Prepublication history

and additional supplemental
material for this paper are
available online. To view these
files, please visit the journal
online (https://doi.org/10.1136/
bmjopen-2024-093445).

Received 07 September 2024
Accepted 23 January 2025

| '.) Check for updates

© Author(s) (or their
employer(s)) 2025. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ Group.

For numbered affiliations see
end of article.

Correspondence to
Dr Elena De Filippis;
defilippis.elena@mayo.edu

Cohort profile

Sangre Por Salud (SPS) Biobank:

cohort profile

Emmil Zarrugh,' Marlene E Girardo,? Euijung Ryu,® Suzette Bielinski © ,

3

Giovanna Moreno Garzon,' Valentina Hernandez,* Davinder Singh,* Sharon Levey,’
Crystal Gonzalez,* Daniela B Pompa,1 Karen Meagher,5 Richard R Sharp,5
Gabriel Q Shaibi,® Lawrence Mandarino,” Steven Thibodeau,® James R Cerhan,?

Janet E Olson,? Elena De Filippis @ °

ABSTRACT

Purpose The Sangre Por Salud (SPS) Biobank was
established to facilitate biomedical research opportunities
for the Latino community by creating an easily accessible
prospective cohort for scientists interested in studying
health conditions and health disparities in this population.
Participants Individuals self-identifying as Latino, aged
18-85 years, were prospectively recruited from the
primary care Internal Medicine clinic at Mountain Park
Health Center in Phoenix, Arizona. After obtaining informed
consent, detailed medical history questionnaires were
captured, and blood samples were obtained for common
laboratory tests. Participants authorised the research
team to access their electronic health records for research
purposes. In addition, participants had serum, plasma

and DNA samples isolated and stored at the Mayo Clinic
Arizona Biorepository Laboratory for long-term storage and
future access. As part of the study, participants consented
and agreed to be contacted for potential participation in
future research studies.

Findings to date 3756 participants provided

informed consent, of whom 3733 completed all study
questionnaires, an oral glucose tolerance test and

had blood collected and stored. The SPS cohort is
predominantly composed of females (72%), with a median
age at time of consent of 42 years. All participants self-
identified as Hispanic/Latino, 45% were married, 53%
were employed for wages and 60% had less than a high
school degree. Around 25% of participants met diagnostic
criteria for overweight (BMI 25-29 kg/mz), and 49%

met for obesity (BMI=30 kg/m?). At time of recruitment,
hypertension, hyperlipidaemia and depression affected
22%, 20% and 13% of the cohort, respectively.

Future plans We plan to regularly update the participants’
electronic health records and self-reported health

data to longitudinal research. Additionally, we plan to
obtain a more comprehensive genomic analysis on the
entire cohort, ensuring greater research interest and
investigation into the underlying genetic factors that
contribute to disease susceptibility in this cohort.

INTRODUCTION

According the 2020 Census data, the Latino
population has grown by 70% since 2000,
making Latino’s the second-fastest growing
racial and ethnic group in the USA."* Despite

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The Sangre Por Salud (SPS) Biobank is a collabo-
rative research initiative with Mountain Park Health
Center, Arizona State University and Mayo Clinic,
harnessing diverse expertise to promote research
questions focused on Latino health challenges.

= It exclusively recruits self-identified Latino individu-
als from a community primary care centre, avoiding
‘helicopter research’ and enhancing relevance to
this population.

= Participants consent to be recontacted, enabling
cost-effective future studies and serving as a vali-
dation or control cohort for research comparisons.

= The predominance of first-generation Americans
and non-Americans among SPS participants pres-
ents challenges for studies focusing on multigener-
ational assessments.

= The limitation of the electronic health record sys-
tem, active for just over a decade, restricts access to
data preceding participant consent to the biobank.

this demographic shift, Latinos continue to
be underrepresented in biomedical and clin-
ical research.” This lack of inclusion hinders
our understanding of chronic diseases
that disproportionately affect this popula-
tion. According to the Centers for Disease
Control and Prevention (CDC), diabetes,
cancer (specifically affecting stomach, liver
and women’s reproductive system), heart
disease and Alzheimer’s disease have higher
mortality rates in this population. Without a
comprehensive understanding of the patho-
physiological mechanisms that underlie these
diseases, it is difficult to develop impactful or
tailored healthcare policies, interventions,
care plans and health outcome assessments
that meet the unique needs of Latinos.® By
increasing representation and enrolment of
Latinos in clinical research programmes, we
can begin to address these challenges and
promote better health outcomes for this large
portion of the US population.’ !
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Health disparities among the Latino community are
influenced by various social, behavioural and biological
factors.*"! Understanding and addressing health dispar-
ities within the Latino community is critical to achieve
health equity.® In parallel, increasing the participation
and engagement of Latinos in biomedical research initia-
tives can advance scientific discoveries and care options
relevant to this community."® Increasing representation
of geographically diverse Latinos in research, based on
cultural variation, regional differences, socioeconomic
factors and language dialects, allows for highlighting the
rich tapestry of backgrounds, experiences and cultures
that contribute to the broader Latino identity while
emphasising the differences shaped by location and envi-
ronment. Increased participation in research will lead to a
better understanding of this community’s unique perspec-
tives and experiences as they relate to their health and
challenges. In contemporary healthcare, the approach
of ‘one-size-fits-all’ for patient care is being replaced by
a more personalised and individualised care approach."
To achieve personalised medicine, it is crucial to under-
stand how an individual’s genetic makeup interacts with
their living environment and lifestyle. The understanding
of these interactions is the foundation of personalised or
precision medicine; where medical decisions, practices
and interventions are tailored to the individual patient
based on their disease risk and expected response. Efforts
in personalised medicine drove the creation and utilisa-
tion of large-scale biobanks, where genetic and environ-
mental data were collected in patients, predominantly
of European ancestry, proving the successful path and
precedent that can be followed when using biobanks for
research purposes.'

More ancestrally diverse cohorts help examine current
inferences about gene frequency, penetrance and patho-
genicity, rather than basing these estimates on the limited
biorepository data primarily gathered from population
with European ancestry. However, it is also crucial to such
science to recognise how many US Latino populations
share genetics with American Indian, African, European
and Asian populations.'*™® In accordance with recent the
National Academies of Sciences, Engineering and Medi-
cine (NASEM, 2023) recommendations,'” it is important
to note that Latino ancestry and ethnicity can be inappro-
priately conflated. Genetic ancestry diversity is important
forlarge genetic studies to capture, given how genetic vari-
ance can differ among populations that might have been
geographically separate in centuries or millennia past.
As the NASEM report'” recommendations make clear,
increasing and accurately describing ancestral genetic
diversity in research can improve understanding of simi-
larities (ie, our shared human heritage), rather than
reifying the belief that race is a biological construct that
establishes differences. Meanwhile, attending to Latino
cultures and ethnicities is important to help researchers
investigate gene—environment interactions and govern
biorepositories in accordance with community values.
Seeking more participatory models of research and health

service delivery initiatives that respond to the richness of
the many different traditions, which are sometimes inap-
propriately grouped under a single ethnic umbrella, is
integral in the research of these gene—environment inter-
actions. For example, the Sangre Por Salud (SPS) biobank
was created with the active participation and involvement
of Mexican and Mexican American community members
in Phoenix, Arizona. Other Latino biobanks might yield
distinctive scientific insights regarding the causal inter-
play among biological factors, environmental exposures,
and social determinants of health. This could be, in part,
related to a diverse representation of Hispanic and/or
Latino groups. Ultimately, integrated analyses of data
from all major Latino cohorts could provide a compre-
hensive understanding of various health-related chal-
lenges faced by this community.

In 2013, the Mayo Clinic Center for Individualized
Medicine established a Biorepository in collaboration
with the Mountain Park Health Center and Arizona State
University (ASU) in the Phoenix metropolitan area of
Arizona.'® The biorepository aimed to increase racial
and ethnic diversity in the Mayo Clinic Biorepositories
Program19 and enable access to precision medicine for
a broader range of patients, including a representation
of the Latino. In creating this biorepository, we used
the opportunity to advance biomedical discoveries and
translate them into practical diagnostic and therapeutic
options tailored specifically for the community. Also,
we intended to implement these novel options in the
participants’ community clinical setting, when feasible,
to enhance healthcare accessibility and educate Latinos
on their health to promote better health outcomes.
The Mayo Clinic Biobank protocol, established in 2009
in several locations across the USA, including Roch-
ester Minnesota, Jacksonville Florida and La Crosse and
Onalaska Wisconsin, features over 56000 participants,
with 90% self-identifying as white.'? This has enabled close
to 300 approved research projects to access the biobank
data and/or samples, with the distribution of over 200 000
sample aliquots for research purposes. Due to the exis-
tence of the Mayo Clinic Biobank and the precedent it
has established, the need to create similar biobanks for
underrepresented communities, such as the Latino
population, became evident. To address this need, SPS
Biobank, which translates as ‘Blood for Health,” was estab-
lished to promote biomedical research opportunities for
Latinos in the US. From 2013 to 2018, the SPS Biobank
successfully enrolled 3756 participants who self-identified
as Latinos. The primary goal of SPS is to facilitate collabo-
rative and multidisciplinary research projects that aim to
understand and improve the health of the Latino popu-
lation. By collecting and analysing biological samples and
health data from participants, SPS provides a valuable
resource for researchers seeking to address health dispar-
ities and improve healthcare outcomes for Latinos in this
region of the USA.
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COHORT DESCRIPTION

Study design

The recruitment model for SPS Biobank has been
described.'® Briefly, to expand precision medicine
research to an underrepresented Latino patient popula-
tion, the Mayo Clinic Center for Individualized Medicine
leveraged the previous experience and infrastructure
developed in collaboration with Mountain Park Health
Center, a Federally Qualified Health Center that provides
care to a large community of Latinos in the Phoenix
metropolitan area and ASU. A certificate of confidenti-
ality from the National Institutes of Health was obtained
to protect the privacy of human research participants
enrolled in the study.

Participant enrolment

Participant enrolment for SPS Biobank began in May
2013, when providers within the primary care Internal
Medicine Department at Mountain Park Health Center
approached eligible participants during medical encoun-
ters. Participants were self-identified Latinos between 18
and 85 years. Patients with a medical history of cancer
with evidence of remission for more than 3 years were
included in the recruitment. Exclusion criteria included
active cancer under treatment (excluding non-melanoma
skin cancers) within the past 3 years, current pregnancy,
postpartum within the last 12 months or currently breast-
feeding. Individuals who were unable to abstain from
smoking for 4hours were also excluded. From 2013 to
October 2015, we also excluded patients with diabetes
mellitus. However, due to the high prevalence of type
2 diabetes among Latinos, we reviewed our exclusion
criteria and agree to include patients with type 2 diabetes
to enhance the phenotypic diversity of the SPS Biobank
and to make this cohort more representative of the
Latino community in Arizona. Interested participants
were offered an overview of the SPS Biobank during their
medical encounter, and those who expressed further
interest were referred to an SPS Biobank study team
member.

Data collection

To collect data for the SPS Biobank, interested research
volunteers, who were found eligible, were scheduled
for a morning study visit after an overnight fast. On
providing informed consent, participants completed a
comprehensive questionnaire that collected data related
to participants’ medical, family, social history and life-
style information including exercise and dietary habits.
As part of the demographic information, we collected
self-identified race (white, black or African American,
Asian, Native Hawaiian or other Pacific Islander, Amer-
ican Indian or Alaska Native, other to be specified)
and ethnicity (Latino or non-Latino), as defined by the
US Census Bureau 2013. Anthropometric parameters,
including temperature (to rule out acute illnesses),
seated blood pressure and pulse, as well as height, weight
and waist circumference (measured in triplicate and

averaged) were then obtained. All data collected were
stored in a password-protected Research Electronic Data
Capture (REDCap) system at the Mayo Clinic, accessible
only to IRB-approved Mayo Clinic research personnel.

Biospecimen samples

Participants were asked to provide fasting blood samples
for various assessments. The collection process involved
obtaining two 10 mL tubes with EDTA to evaluate clinical
laboratory parameters, one 10 mL tube with no additives
to isolate and store serum, one 4.5 mL tube with sodium
citrate for coagulation studies and an additional 1 mL
EDTA tube for buffy coat and plasma.

Measures of clinical laboratory parameters, such as a
complete blood count with differentials, lipid profiles,
haemoglobin A1C (HbAlc) and a basic metabolic panel,
were completed for all participants. The clinical labora-
tory analyses were collected and run by Sonora Quest
Laboratories, a commercial laboratory licensed and
certified under the Clinical Laboratory Improvement
Amendments of 1988. The clinical test cost was covered
by Mayo Clinic, but all results were reported back into
the patient’s electronical health record at Mountain Park
Health Center. This would provide an immediate benefit
for those patients who were uninsured or had economic
challenges, by relieving them from the burden of high
cost for laboratory analyses needed to outline their plan
of care. The primary care providers in the Internal Medi-
cine clinic at Mountain Park Health Center received
a copy of all patients’ results, deposited in their health
record system. For those with clinically significant results,
providers followed up and managed as appropriate.

All participants underwent a 75g oral glucose toler-
ance test (OGTT) in accordance with the criteria estab-
lished by the American Diabetes Association to confirm
normal glucose tolerance.” Those who met the diag-
nostic criteria for diabetes mellitus were referred to their
Internal Medicine clinicians for additional care. Patients
with a previous diagnosis of diabetes mellitus did not
complete the OGTT procedure.

From the buffy coat, white blood cells were isolated
for DNA extraction, while plasma was stored for future
studies. All remaining samples were processed, aliquoted
and stored at —80°C in the Biospecimens Accessioning
and Processing Laboratory at the Mayo Clinic in Scotts-
dale, AZ. Along with stored samples, the SPS Biobank has
also completed genome-wide genotyping on the entire
cohort to provide access to genomic data.

Patient and public involvement

Community advisory board

In addition to recruiting research volunteers to partic-
ipate in our biorepository, we involved members of the
Latino community to participate and be the voice of the
local population. We established a bilingual/bicultural
Community Advisory Board (CAB) within the Latino
community that would collaborate with researchers to
ensure overall transparency, to involve members of the
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Latino community in discussions of complex ethical

issues, and to provide guidance for the overall gover-

nance of the SPS biobank. The CAB opinion is obtained
in different ways. Some examples are here reported.

The study team first requested CAB input to identify
effective strategies to help with increasing participant
enrolment in the study. The study team held many
discussions with the CAB around study start-up decisions,
including a discussion on whether inability to read or
write or both in their native language should be consid-
ered an exclusion criterion. The CAB strongly advised
against having such inability as an exclusion criterion
and the study team accepted this executive decision. The
CAB advised instead designing recruitment and consent
procedures that supported the decision-making agency
of all Mountain Park Health Center patients eligible to
express a voluntary and informed decision to participate
in the biobank. The CAB was also involved in discussions
related to industry access to the SPS cohort for research
purposes. Currently, the CAB has mostly been involved
in discussions around potential genomic analysis and the
development of a return in results procedures for action-
able and non-actionable genetic results.

Multi-institutional ~ collaboration involves ongoing
engagement, troubleshooting and relationship-building.
Some of our lessons learnt might be helpful to those
seeking to currently increase their collections’ diversity.
To date, the SPS Biobank engagement efforts include:

» Disseminating SPS-related content and research
updates via bilingual newsletters.

» Sharing research-related clinically actionable results
with Mountain Park Health Center clinicians in
internal medicine meeting updates.

» Encouraging SPS utilisers to engage directly with the
CAB, integrating community attitudes and perspec-
tives at various stages of a research project including
study proposal, external partners, study design, aggre-
gate or individual results, or research implications.

The details on the CAB organisation, contributions and
roles were previously described.'®

Electronic health record data

Participants agreed to share with the research team their
health record data starting from 1 January 2013, or from
their first enrolment visit at Mountain Park Health Center,
whichever came first. The update is completed every 6
months. We collect data related to the following cate-
gories demographics, anthropometrics, laboratory anal-
ysis, International Classification of Diseases (ICD) codes,
Current Procedural terminology codes, medications and
social determinants of health. The opportunity to collect
electronic health record (EHR) data on an ongoing basis
allows the research team to track their health outcomes.

Statistical analyses

Enrolment data for age at consent, sex and measured
in clinic height and weight to calculate body mass index
(BMI) were collected, while self-reported questionnaires

were used to obtain information about insurance, educa-
tion, smoking and alcohol status. The characteristics of
SPS Biobank participants were summarised as percent-
ages and counts. To contextualise these findings, we
compared the characteristics of SPS participants to those
of Hispanic/Latino participants in the CDC’s 2019 Behav-
ioral Risk Factor Surveillance System Survey (BRFSS:
https://www.cdc.gov/brfss/), which collects behavioural
health risk data through telephone interviews within each
state. Both the Arizona total and Southwest (Arizona,
California, Colorado, Nevada, New Mexico and Utah)
BRFSS surveys were used for comparison. Additionally,
we summarised the top 10 self-reported health conditions
and 15 of the top 20 chronic conditions defined by the
US Department of Health and Human Services.”' The
five conditions excluded (ie, schizophrenia, autism, HIV,
dementia and cancer) had a prevalence of <0.2%. The
prevalence of each chronic condition was defined as the
proportion of participants with an ICD 9/10 code and the
date of the code prior to the consent date. After excluding
prevalent cases, the incidence rate of each condition until
the last follow-up date was calculated using Kaplan-Meier
method. The summary statistics of laboratory measure-
ments obtained at enrolment were presented using the
median, range and IQR. Diabetic status was determined
based on baseline laboratory measurements including
fasting glucose, HbAlc and 2-hour post OGTT glucose.
The laboratory measurements were categorised into
normal ranges before generating counts and percentages.

FINDING TO DATE

Recruitment

10813 patients were first identified as potential candi-
dates for the SPS Biobank based on their EHRs. However,
5010 patients (46%) declined participation, because they
were not interested, or during interview with the research
coordinator were found to meet some exclusion criteria
previously missed. In some cases, they were not able to be
reached by phone. When they were reached, the main
reasons for declining participation were lack of transpor-
tation to participate in person, scheduling conflicts, time
constraints or unspecified reasons. Out of the remaining
patients, 5803 agreed to participate and were scheduled
for a research appointment. Unfortunately, 2047 partici-
pants (35%) did not attend their scheduled appointment
or were no longer interested in participating. Ultimately,
after reviewing the study details, 3756 participants
provided informed consent. Of those, 3733 completed
all study procedures after providing informed consent
(online supplemental figure 1).

On the study’s initiation, achieving the antici-
pated recruitment goals proved more challenging
than predicted. For instance, during the first year, we
approached 595 eligible participants, but 199 declined
to participate for the reasons mentioned above. Of the
remaining 399, only 328 successfully completed all the
study procedures. Weekly, we began collecting data on
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Table 1 SPS recruitment metrics over the course of the enrolment period 2013-2018

Year 2013 2014 2015 2016 2017 2018 Total
Approached 595 1054 1650 2670 3593 1251 10813
Consented 328 (55%) 676 (64%) 743 (45%) 885 (33%) 899 (25%) 225 (18%) 3756 (35%)

SPS, Sangre Por Salud.

the number of subjects approached who declined versus
scheduled versus completed study visits. Through this
process, we identified multiple gaps within our recruit-
ment strategy, including the lack of understanding of the
study goals, low literacy level and concerns related to the
US political climate and immigration status. Additionally,
our limited lack of sufficient resources further hindered
our overall recruitment effort and goals. To improve our
accrual, we cross-trained our team members to better
allocate our resources on study days where they were
most needed. We also established shared team goals to
enhance our team morale and motivation. To accommo-
date transportation limitations, we took advantage of a
transportation service provided by Mountain Park Health
Center. Lastly, we involved the CAB and used their input
to help address social barriers that were limiting our
research enrolment. The combination of these strate-
gies and efforts from the study team led to more eligible
participants being approached and ultimately accrued
(table 1).

Cohort summary

SPS cohort is composed of mostly females (72%), with
a median age of 42 years. 25% of the participants were
categorised as overweight (BMI 25-29.9kg/m?), and 49%
had obesity as defined by their BMI>30kg/m? (table 2).
The Latino population included in our biorepository
exhibits high rates of metabolic syndrome, based on their
BMI, as well as a self-reported or documented diagnosis
of hypertension and hyperlipidaemia in their EHRs.
Table 3 shows the lipid profile results collected at enrol-
ment and the percentage of HbAlc collected during the
study visit. Analysis of the laboratory data and results from
the OGTT revealed many patients with undiagnosed
diabetes mellitus. In our cohort, 534 individuals (14%)
had a HbAlc level greater than 6.4%, 88 individuals (3%)
had a fasting glucose level greater than 125mg/dL and
191 individuals (6%) had a 2-hour post OGTT glucose
level greater than 199 mg/dL (table 4).

The SPS Biobank participants have been involved
in the study for an average of 3.95 years (figure 1A)
and have an average of 4.39 visits per year (figure 1B).
32% of the participants have been seen at least once
every year for the past 6 years (table 5). The density of
different data elements in the EHR, including diagnosis
codes, procedure codes, laboratory test results, vitals and
prescribed medication, has been tracked from 2013 to
2020 (figure 1C).

SPS participants as representative of the Latino community of
Arizona

Compared with the data collected in the 2019 CDC’s
BREFSS survey specific for the Latino group in Arizona and
the Southwest (including Arizona, California, Colorado,
Nevada, New Mexico and Utah), SPS participants were
younger (57% aged 18-44 years vs 43% in BRFSS AZ and
50% in BRFSS Southwest), higher partecipation of female
(72% vs 54% in BRFSS AZ), self-defined multiracial (24%
vs 2% in BRFSS AZ and 1.4% in BRFSS Southwest) and
had a higher prevalence of obesity (49% vs 36% in BRFSS
AZ and 32% in BRFSS Southwest) (table 2). A possible
explanation for such discordance could be related to
the methods adopted for ascertaining racial background
and BMI. In table 2, we present the self-identified racial
background captured via questionnaire, however, when
we extracted the same variable from the EHR, our cohort
representation doubled for whites (88% by EHR vs 47%
by SPS self-reported questionnaire), while the multiracial
dropped to level similar to what reported in the BRFSS
(0.2% by EHR vs 1.4% in the BRFSS AZ) (online supple-
mental table 1). For BMI, the discrepancy may be due to
the difference between self-reported data (BRFSS) versus
measured data. In SPS a research coordinator measured
height and weight to then calculate BMI.

We also compared the sociodemographic character-
istics between SPS participants and the BRFSS cohorts.
We observed that BRFSS AZ reported 78% of participants
to be smokers, while 68% admitted smoking in the SPS
cohort. This percentage was similar when compared with
the BRFSS Southwest, where 67% of participants smoked.
SPS participants were more likely to report consuming
alcohol atleast once a month (28% in SPS vs 9% in BRFSS
AZ and 10% in BRFSS Southwest). The majority (60%)
of SPS Biobank participants had an eighth grade level
education in a much higher proportion than the other
two cohorts, which were 27% in BRFSS AZ and 30% in
BRFSS Southwest, respectively.

Additionally, possibly because the study protocol
covered clinical laboratory cost, the SPS cohort had a
much higher percentage of uninsured participants (65%)
compared with BRFSS AZ (22%) and BRFSS Southwest
(22%).

Given that 72% of the SPS cohort is female, we
completed a separate analysis adjusted for sex-specific
rates (online supplemental tables 2,3). The results
of this analysis showed differences in smoking status,
alcohol consumption, which were more often reported
by men participating in SPS than men in BRFSS (online
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Table 2 Characteristics of SPS Biobank participants,
compared with the Center for Disease Control’s 2019
BRFSS Hispanic/Latino participants (Southwest regions
include AZ, CA, CO, NV, NM, and UT)

SPS Biobank BRFSS Southwest BRFSS AZ
(N=3733) (N=8298) (N=1896)
Age at enrolment,
n (%)
18-44 2139 (57) 4125 (50) 936 (49)
45-54 914 (25) 1410 (17) 332 (18)
55-64 454 (12) 1268 (15) 310 (16)
65 or older 226 (6.1) 1495 (18) 318 (17)
Sex, female n (%) 2655 (72) 4470 (54) 1042 (55)
Race, n (%)
White 3285 (88) 5247 (71) 1113 (67)
Black/African 8(0.2) 132 (1.8) 20 (1.2)
American
American Indian/ 16 (0.4) 446 (6.0) 82 (4.9)
Alaskan Native
Asian 3(0.1) 34 (0.5) 7 (0.4)
Native Hawaiian/ 2 (0.1) 27 (0.4) 2(0.1)
Pacific Islander
Other 393 (11) 1352 (18) 422 (25)
Multiracial 7(0.2) 148 (2.) 24 (1.4)
Missing 19 912 226
Not insured, n (%) 2413 (65) 1828 (22) 434 (23)
Missing 1 62 18
Body mass index,
n (%)
Underweight 23 (0.6) 111 (1.5) 14 (0.9)
Normal Weight 583 (16) 1970 (27) 400 (25)
Overweight 1301 (35) 2658 (37) 583 (36)
Obesity 1798 (49) 2544 (35) 610 (38)
Missing 28 1015 289
Education, n (%)
Less than high 2024 (60) 1872 (23) 397 (21)
school
High school 694 (20) 2642 (32) 596 (32)
graduate
Associate degree/ 475 (14) 2100 (25) 490 (26)
technical school
College graduate 188 (5.6) 1651 (20) 406 (21)
or more
Missing 352 33 7
Smoking, n (%)
Current 267 (8.0) 947 (12) 905 (52)
Former 465 (14) 1541 (20) 160 (9.1)
Never 2612 (78) 5292 (68) 365 (19)
Missing 389 518 139
Alcohol, n (%)
Never 1636 (48) 4236 (55) 905 (52)
Once a month 969 (28) 669 (8.6) 160 (9.1)
2-4 times a month 589 (17) 1534 (20) 365 (21)
2-5 times a week 229 (6.7) 1340 (17) 327 (19)
or more
Continued

Table 2 Continued
SPS Biobank BRFSS Southwest BRFSS AZ

(N=3733) (N=8298) (N=1896)

Missing 310 519 139
Employment, n (%)
Employed for 1823 (53) 4589 (56) 1070 (58)
wages
A homemaker 1046 (31) 698 (8.6) 172 (9.3)
A student 89 (2.6) 328 (4.0) 73 (4.0)
Retired 71 (2.1) 1224 (15) 253 (14)
Unable to work 157 (4.6) 565 (6.9) 124 (6.7)
Not currently 233 (6.8) 744 (9.1) 156 (8.4)
employed
Missing 314 150 48
Marital status, n (%)

Married 1679 (45) 3827 (46) 861 (46)
Divorced 220 (5.9) 970 (12) 239 (13)
Widowed 104 (2.8) 492 (6.0) 100 (5.3)
Separated 198 (5.3) 336 (4.1) 70 (3.7)
Never married 1098 (29) 2029 (25) 491 (26)
A member of an 425 (11) 593 (7.2) 119 (6.3)
unmarried couple
Missing 9 51 16

AZ, Arizona; BRFSS, Behavioural Risk Factor Surveillance System Survey;
CA, California; CO, Colorado; NM, New Mexico; NV, Nevada; SPS, Sangre
Por Salud; UT, Utah.

supplemental tables 2,3). Employment among men
was also different than the other two cohorts examined
(online supplemental tables 2,3).

In our health questionnaire, we asked participants
about 60 different health conditions. Table 6 displays a
summary of the top 10 self-reported illnesses. The most
frequently self-reported condition was hyperlipidaemia
(19%), followed by depression (18%) and hypertension
(18). Table 7 reports the top 15 chronic conditions with
the highest prevalence in our cohort, where prevalence
was defined as the proportion of patients with each condi-
tion prior to enrolment into SPS Biobank. Hypertension
(22%), hyperlipidaemia (20%) and depression (13%)
were the most common conditions observed in our study.
The remaining conditions (schizophrenia, autism, HIV,
dementia and cancer) with a prevalence of less than 0.2%
were excluded from our analysis.

Cohort utilisation

Genotype-driven research investigations

Using data generated by genome-wide association study,
Standage-Beier et al® evaluated the vitamin D receptor
(VDR) single-nucleotide polymorphisms (SNPs) and its
association with cardiometabolic phenotypic data in the
SPS cohort. The authors identified that in the Latino
population analysed, VDR SNPs were associated with
several measures of cardiometabolic syndrome particu-
larly with fasting glucose, HbAlc and BMI. As research
investigators gain a better understanding of the role
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Table 3 Laboratory measurement at the SPS Biobank consent

Normal Abnormal Overall

N (%) Median (range) N (%) Median (range) Median (range)
HbA1c (%) 1588 (43) 5.4 (4.1-5.6) 2127 (57) 6 (5.7-6.8) 5.7 (4.1-16.8)
Cholesterol (mg/dL) 2595 (70) 166 (49-199) 1129 (30) 221 (200-459) 180 (49-459)
Triglyceride (mg/dL) 2435 (65) 97 (27-149) 1289 (35) 197 (150-1876) 121 (27-1876)
HDL cholesterol (mg/dL) 2159 (58) 58 (50-223) 1565 (2) 41 (3-49) 47 (3-223)
LDL cholesterol (mg/dL) 1613 (44) 82 (20-99) 2041 (56) 123 (100-343) 104 (20-343)
Non-HDL (mg/dL) 1713 (48) 107 (29-129) 1865 (52) 156 (130-382) 131 (29-382)
VLDL cholesterol (mg/dL) 2400 (66) 19 (7-29) 1259 (34) 38 (30-80) 24 (7-80)

Normal ranges for HbA1c: <5.6, cholesterol: <199, triglyceride: <149, HDL cholesterol: >50, LDL cholesterol: <99, non-HDL: <129, VLDL

cholesterol: <29.
N=3733.

HbA1c, haemoglobin A1C; HDL, High-Density Lipoprotein; LDL, Low-Density Lipoprotin; SPS, Sangre Por Salud; VLDL, Very Low-Density

Lipoprotein.

VDR plays in metabolic diseases, this knowledge would
be of great value at the time of future drug-targeted
development.

More recently, Arora et al?® assessed the frequency of
gallstone disease (GSD) in the SPS Biobank and evaluated
for potential genetic variants associated with cholelithiasis.
Previously, the prevalence of GSD in the Mexican Amer-
ican population was reported up to 26.7% in females,
and only 8.8% in males.** 172 incidences of GSD were
identified in the SPS cohort and 87% of these cases were
detected in females. Analysis of GWAS studies completed
in various populations has identified several population-
specific genetic variants associated with GSD.” In the
Mexican American population, specific genetic variants
within four genes were identified.”® In our Latino cohort,
the authors identified intron variants within MATNZ2,
GPC6 and GPRIN3 genes that increase the risk for GSD.
While the study results need to be confirmed in a wider
sample, this analysis may have identified new biological
pathways involved in the pathogenesis of GSD within a
Latino population living specifically in the Southwestern
region of the USA.

Precision medicine in the SPS Latino cohort

To ensure that precision medicine initiatives are widely
implemented, it is crucial for large academic institutions
to partner with community-based clinical practices such
as MPHC. One example of such a partnership is the SPS
Biobank’s involvement in the Electronic Medical Records

and Genomic Consortium III Network, specifically the
‘Arizona Return of Actionable Variants Empirical Study.’
In this study, the authors developed resources to engage
clinical providers in the project and created a process
for returning both actionable and non-actionable results
to research participants and their providers using the
EHR.?” They also developed a process to provide clinical
decision support for additional needed clinical care.

Over 12 months, 500 patients originally enrolled in SPS
were recalled and agreed to be enrolled in this study. A
newly IRB-approved informed consent was provided to
these participants. Analysis of these data identified 10
participants with a pathogenic/likely pathogenic variant.
However, the study group encountered challenges in
returning results, including difficulty reaching patients,
a lag time between enrolment and return of results,
low health literacy, lack of health insurance and limited
family history information. The authors concluded that
addressing social determinants of health is a funda-
mental step in the success of genomic medicine initiatives
conducted in underserved communities.?®

Lifestyle and wellness factors related to cardiometabolic disease

Among various ethnic groups, Latinos have been found
to have one of the highest prevalence rates for cardiomet-
abolic syndrome. A previous study indicated that this
increased risk could potentially be modified.* Dugani
et al also conducted a study to identify modifiable risk
factors, such as lifestyle factors and wellness measures,

Table 4 Diabetes status by different laboratory measurements at baseline (N=3733)

HbA1c Fasting glucose 2hour glucose

Test value N Test value N Test value N
Normal <5.7% 1588 <100 mg/dL 2525 <140 mg/dL 2461
Pre-diabetes 5.7%-6.4% 1593 100-125mg/dL 598 140-199 mg/dL 548
Diabetes >6.4% 534 >125mg/dL 88 >199mg/dL 191

HbA1c, haemoglobin A1C.
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Figure 1

Length and depth of electronic health records. (A) Difference in years between the last visit date and the first visit

dates. (B) Average number of visits per patient per year. (C) Density of electronic health record elements captured between
2013 and 2020, these elements include diagnosis codes, procedure codes, laboratory test results, vital signs and prescription
medication. SPS participants began enrolling in 2013 and data currently extends through the end of 2020. Each blue dot
indicates a single data point on a certain day for each patient while the grey line represents the proportion of participants that
have a record for that each given year. CPT, current procedural terminology; ICD, International Classification of Diseases; SPS,

Sangre Por Salud.

that contribute to the clinical risk of developing pre-
diabetes or type 2 diabetes in Hispanic adults.”’ This
analysis confirmed that modifiable cardiometabolic and
lifestyle factors were associated with an increased risk of
pre-diabetes and new diagnoses of type 2 diabetes in our
Latino cohort, which aligns with previous reports. The
results of this study could provide a basis for tailored
interventions to prevent the onset of cardiometabolic
syndrome among Latino populations.

Strengths and limitations

The SPS Biobank project has several strengths that set it
apart from other biobanks. First, our collaboration spans
three institutions: Mountain Park Health Center, ASU
and Mayo Clinic. This partnership allows us to draw on

Table 5 Depth of available electronic health record data for

diverse expertise in research, clinical care and under-
standing of the Latino community, all of which are crucial
in facilitating and conducting high-quality research that
addresses the unique needs of this population.

Unlike other biobanks that are established within the
walls of academic tertiary centres, our cohort is composed
solely of self-identified Latino individuals recruited from
a community primary care centre. This approach enables
us to avoid ‘helicopter research’ and partner with clini-
cians providing care in the community, ensuring that our
research is more relevant and responsive to the needs
of the Latino population. Additionally, this approach
has allowed us to access EHR data and has enriched

Table 6 Top 10 self-reported health conditions by SPS
participants on the self-assessment questionnaire

SPS Biobank participants (2013-2020) Health conditions N Frequency
Summary (N=3733) Hyperlipidaemia 653 19%
Average length (in years) 3.95 Depression 629 18%
Average number of visits per year 4.39 Hypertension 628 18%
Number of years with >1 visit, N (%) Abnormal distance vision 548 17%
0 1(0) Anxiety 519 15%
1 528 (14) S
2 541 (15) Migraine 306 9.7%
3 453 (12) Asthma 306 8.9%
4 o2 (14) Osteoarthritis 291 8.5%
5 497 (13)
6 389 (10) Gastro-oesophageal reflux 257 8.2%
7 358 (9.6) SlEEEED
8 444 (12) Type 2 diabetes 275 8.0%

SPS, Sangre Por Salud.

SPS, Sangre Por Salud.
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Table 7 Top 15 of the 20 US Department of Health and
Human Services (DHHS) chronic conditions via electronic
health records

Incident

Prevalent cases rate (per 100

Health conditions (%*) person-years)
Hypertension 830 (22%) 3.8
Hyperlipidaemia 766 (21%) 18.1
Depression 482 (13%) 3.5
Diabetes 267 (7.2%) 0,8
Asthma 196 (5.3%) 1.1
Arthritis 111 (3.0%) 1.1
Substance abuse 87 (2.3%) 0.7
Chronic kidney disease 43 (1.2%) 0.4
Coronary artery disease 37 (1.0%) 0.05
Hepatitis 24 (0.6%) 0.3
Chronic obstructive 21 (0.6%) 29
pulmonary disease

Osteoporosis 8 (0.5%) 0.03
Stroke 17 (0.5%) 0.03
Congestive heart failure 4 (0.4%) 0.2
Cardiac Arrhythmias 1 (0.3%) 0.12

*Schizophrenia, autism, HIV, dementia and cancer were excluded due
to prevalence <0.2%.

our dataset with in-depth questionnaires, capturing self-
reported information on medical history and lifestyle.
Thus, this additional data complements the biological
samples collected and makes the SPS Biobank a valuable
resource for researchers interested in understanding
the prevalent health challenges that face the Latino
community.

Additionally, participants agreed to be recontacted for
updates or to explore new research questions or inter-
ests. If successful, recontacting participants will allow for
cost-effective opportunities to invite volunteers to partic-
ipate in subsequent studies. Additionally, our cohort can
serve as a validation cohort for comparison to findings
collected in other research settings and as a control
cohort matched to a disease cohort with the same ethnic
or genetic background. This also serves as another cost
and time-effective opportunity to be used by researchers
and investigators.

The SPS Biobank’s completion of a genome-wide geno-
typing has provided access to genomic data that could be
instrumental in gaining insight into specific phenotypes
observed in the cohort. However, the discovery of inci-
dental findings of actionable genes raises ethical ques-
tions about how to inform research participants while
providing the required care without overwhelming them,
their family or their medical providers.

While the SPS Biobank has many strengths, it is
important to acknowledge its limitations. One limitation
is that the population included in the cohort is relatively
young, mostly female and with few chronic diseases. This

may resultin an incomplete representation of health prob-
lems in the Latino community. Additionally, the signifi-
cant number of young, first-generation, non-Americans
in the SPS biobank may pose challenges during recon-
tact processes and further accessibility. To address this,
the SPS research team has requested that participants
identify a next-of-kin who can provide updated demo-
graphic information if needed. Furthermore, the fact
that most SPS Biobank participants were born outside the
USA may account for some of the differences observed
compared with other cohorts, such as the BRFSS AZ and
Southwest cohorts. It should be said that the nature of
our study where participants had to come to the clinic
during regular business hours and weekdays, may have
created some selection bias in the socioeconomic class
represented.

Another challenge is the depth of the EHR. Since the
structured data starts in 2013, participants who consented
in 2013 will have limited data predating their consent.

Despite these limitations, the SPS Biobank offers a
unique opportunity to conduct research that has real-
world impacts and can improve a multitude of health
outcomes for Latinos. By continuing to follow up with
participants over time, the SPS Biobank can contribute to
a more comprehensive understanding of the health chal-
lenges faced by Latinos and help inform interventions to
address these challenges clinically.

CONCLUSIONS

The SPS Biobank is a valuable resource for clinical
research aimed at improving the health of the Latino
community. By leveraging the expertise of academic
institutions (ie, Mayo Clinic, ASU) and community
care providers from Mountain Park Health Center,
the biobank represents a novel approach to precision
medicine initiatives that incorporates genomic data
analysis and the return of results to participants and
their healthcare providers.

These data and samples collected through the
SPS Biobank are available for use in a wide range
of research studies, with ongoing efforts to collect
clinical and self-reported medical information that
will continue to enhance the value of this resource
over time. As we progress and build on the strengths
of the biobank, we look forward to new discoveries
and insights that will improve the health and well-
being of Latinos and, as a result, other underserved
communities.

COLLABORATION

All SPS data collected are stored internally at Mayo
Clinic and handled confidentially. Access to the SPS
Biobank can be requested by contacting at spsbio-
bank@mayo.edu. The access to SPS Biobank for a non-
Mayo Clinic investigator can only be granted if such
investigator partners with a Mayo Clinic researcher.

Zarrugh E, et al. BMJ Open 2025;15:¢093445. doi:10.1136/bmjopen-2024-093445
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If you cannot identify one Mayo Clinic-based inves-
tigator, we can find one for you. Please contact us at
spsbiobank@mayo.edu. For additional information,
please visit https://www.mayoclinic.org/sangre-por-
salud-biobank or https://www.mayoclinic.org/es/
sangre-por-salud-biobank for information in Spanish.
Researchers in biomedical science, particularly those
focused on Latino populations, are encouraged to
inquire about potential access to the biorepository’s
resources. Future research comparing Latino cohorts
within and outside the USA is also welcomed.
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