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Abstract

Background: Everyday life has changed since the COVID-19 pandemic. Existing health disparities among underserved
communities were exacerbated. Latinos and Native Hawaiians and Pacific Islanders (NHPI) disproportionately experience
disparities in health, even when compared to other minority populations. Both populations have heart disease, cancer, and
diabetes as leading causes of death; and both Latinos and NHPIs have high rates of obesity. As we begin to recover from the
pandemic, we must consider the intersection of continued health disparities, new social norms and attitudes, and new patterns of
health behavior.

Objective: The overarching goal of this project isto reduce health disparities among Latinos and Native NHPIs, considering new
health behavior patterns, social norms, and increased technology use related to COVID-19. The research project specific aims are
to: (1) conduct key informant interviews and focus groups among Latinos and NHPIs, (2) develop and implement a community
health and health behavior survey, and (3) based on community feedback [from aims 1 and 2], co-design, develop and test new
technology, in collaboration with the CSUSM Innovation Hub, that is meaningful and responsive to community needs and
preferences.

Additionally, with commitment to training students underrepresented in biomedical research, we were purposeful in outlining
research capacity specific aims. They are, to: (1) enhance the research capacity of students underrepresented in biomedical
research, especially towards training future independent health disparity researchers and scholars, and (2) enhance the research
capacity, sustainability, and excellence of CSUSM through meaningful collaborations between the principal investigator and the
CSUSM National Latino research Center, Innovation Hub and other campus collaborators, consultants, and community partners.

Methods: Using a Community-based Participatory Research (CBPR) and mixed-methods approach, the interdisciplinary
research team will develop new technology based on community insights (key informant interviews, focus groups, and a
community health survey). We expect the new technology to be focused on mHealth smartphones applications. Components will
likely include strategies to improve obesity-related health behaviors and mental health.

Results: This study received funding from the National Institute of General Medical Sciences in April 2022 as part of the
Support for Research Excellence (SURE) Program (R16). Key informant interviews and focus groups were completed by July
2023. Community health surveys were completed by August 2024. Development of the Beta mHealth app began in September
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2024 in partnership with CSUSM computer science students. Beta testing and evaluation is expected to be completed by
December 2025.

Conclusions: A magjor strength of this study is that it works with the communities of intended impact to directly inform new
innovations to promote heath behaviors. This study sets the foundation for a series of research grants in a purposeful,
progressive sequence (i.e., R16[current], STTR, R21, RO1). This work is aso guided by a community advisory board and in
collaboration with the CSUSM National Latino Research Center. This study includes unique partnerships and an
interdisciplinary team of researchers, students, community members, and consultants/collaborators to inform practices that can
impact Latino and NHPI health disparities with technology and strategies that are innovative and effective.
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Abstract

Background: Everyday life has changed since the COVID-19 pandemic. Existing health
disparities among underserved communities were exacerbated. Latinos and Native
Hawaiians and Pacific Islanders (NHPI) disproportionately experience disparities in health,
even when compared to other minority populations. Both populations have heart disease,
cancer, and diabetes as leading causes of death; and both Latinos and NHPIs have high
rates of obesity. As we begin to recover from the pandemic, we must consider the
intersection of continued health disparities, new social norms and attitudes, and new
patterns of health behavior.

Objectives: The overarching goal of this project is to reduce health disparities among
Latinos and Native NHPIs, considering new health behavior patterns, social norms, and
increased technology use related to COVID-19. The research project specific aims are to:
(1) conduct key informant interviews and focus groups among Latinos and NHPIs, (2)
develop and implement a community health and health behavior survey, and (3) based on
community feedback [from aims 1 and 2], co-design, develop and test new technology, in
collaboration with the CSUSM Innovation Hub, that is meaningful and responsive to
community needs and preferences.

Additionally, with commitment to training students underrepresented in biomedical research,
we were purposeful in outlining research capacity specific aims. They are, to: (1) enhance
the research capacity of students underrepresented in biomedical research, especially
towards training future independent health disparity researchers and scholars, and (2)
enhance the research capacity, sustainability, and excellence of CSUSM through
meaningful collaborations between the principal investigator and the CSUSM National
Latino research Center, Innovation Hub and other campus collaborators, consultants, and
community partners.

Methods: Using a Community-based Participatory Research (CBPR) and mixed-methods
approach, the interdisciplinary research team will develop new technology based on
community insights (key informant interviews, focus groups, and a community health
survey). We expect the new technology to be focused on mHealth smartphones
applications. Components will likely include strategies to improve obesity-related health
behaviors and mental health.

Results: This study received funding from the National Institute of General Medical
Sciences in April 2022 as part of the Support for Research Excellence (SURE) Program
(R16). Key informant interviews and focus groups were completed by July 2023.
Community health surveys were completed by August 2024. Development of the Beta
mHealth app began in September 2024 in partnership with CSUSM computer science
students. Beta testing and evaluation is expected to be completed by December 2025.

Conclusions: A major strength of this study is that it works with the communities of
intended impact to directly inform new innovations to promote health behaviors. This study
sets the foundation for a series of research grants in a purposeful, progressive sequence
(i.e., R16[current], STTR, R21, R01). This work is also guided by a community advisory
board and in collaboration with the CSUSM National Latino Research Center. This study
includes unique partnerships and an interdisciplinary team of researchers, students,
community members, and consultants/collaborators to inform practices that can impact
Latino and NHPI health disparities with technology and strategies that are innovative and
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effective.
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Introduction

Background

The COVID-19 pandemic has changed life as we know it. Existing health disparities were
exacerbated, especially for underserved communities; and NIH responded with funding to
development and implement interventions to increase COVID-19 testing and address
vaccine hesitancy. As we begin to recover from the pandemic, we must consider the
intersection of continued health disparities, new social norms and attitudes, and new
patterns of behavior, particularly in how these factors impact health behavior and
participation in health behavior interventions. New norms include increases in technology
use; and formative research is needed to inform strategies that best capture the needs for
reducing health disparities.

The uptake of technology in this last year is unprecedented. Many families, especially with
school-aged children, were required to engage in remote, online platforms for work and/or
school, pushing our technology and its capabilities to grow faster than originally planned.
However, while the digital divide continues to reveal itself during the pandemic and is still an
important concern, the use of smartphones helps to close the gap, as smartphone usage
among minority groups is comparable to non-Hispanic Whites (about 85%) [1]. Related to
health, Latinos/Hispanics rely heavily on smartphones for health information and are more
likely to use health apps, also known as mHealth [mobile health] [2,3]. Additionally, based
on participant feedback from a pilot study, conducted by the PI of this proposal, NHPI
participants expressed interest in developing a mobile application that would promote
health behavior change and encourage participation in intervention activities (see
preliminary studies section, below). Given the uncertainty of the “new normal”, it's important
to partner with communities to better understand how new habits and practices impact their
health and health behaviors.

Latinos and NHPIs are some of the fastest growing minority populations in the U.S., with a
percent change from 2000-2019 at 70% and 61%, respectively [4]. California is an ideal
location to engage with both the Latino and NHPI community, since it is home to more than
15 million Hispanic/Latinos and home to over 250,000 NHPIs, more than any other state,
even Hawaii. In San Diego County, the population is over 30,000 for NHPIs and 1 million for
Hispanic/Latinos [5]. Latino and NHPI disproportionately experience disparities in health,
even when compared to other minority populations [6]. Both populations have heart
disease, cancer, and diabetes as leading causes of death; and both have high rates of
obesity [7]. Over 71% of Hispanic Americans and 75% of NHPI are overweight or obese [8].
Globally, out of the top 10 most obese countries, 8 were NHPI countries [9]. NHPI are the
most obese compared to other groups in the U.S. and are more likely to be inactive [8].
Diabetes is a persistent health concern among both Latinos and NHPI. Over 17% of NHPI
had diabetes compared to 13.4% of African-Americans, 12.2% of Hispanics, and 7.9% of
Asian adults [8]. Serious mental illness is also a growing concern, with over 1 in 5
Latinos/Hispanics with a mental iliness (about 17% of the population), having a serious
mental illness [10]. NHPI also report alarming rates of serious psychological distress, with
over 2 million adults between 2015-2016 [11]. These conditions and related health
behaviors have been negatively impacted by COVID-19 restrictions, especially physical
activity, sleep, mental health, and overall well-being [12,13]. Improving the health of Latino
and NHPI communities is imperative in reducing health disparities; and working in
partnership with communities provides the best insight into appropriate, culturally-relevant
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strategies.
Theoretical Framework

There is growing emphasis for research that is community-based versus “community
placed” [14]. This type of research translation highlights community partnership approaches
in addressing health and health disparities, especially in diverse cultures. According to the
Kellogg Health Scholars Program (Community Track), “CBPR in health is a collaborative
approach to research that equitably involves all partners in the research process and
recognizes the unique strengths that each brings. CBPR begins with a research topic of
importance to the community and has the aim of combining knowledge with action and
achieving social change to improve health outcomes and eliminate health disparities" [15].
Over 15 years ago, the Institute of Medicine (IOM) recommended CBPR as one of eight
new areas in public health education [16]. Sometimes referred to as “research plus” [17],
CBPR not only increases the body of knowledge but also has potential to identify
interventions that are sustainable and ready for dissemination because they have been
developed with the community at stake [18].

CBPR approaches are iterative in that the process allows for development of lasting
partnerships between researchers and community members. However, lack of
standardization in terminology, measurement, and evaluation are critiques of CBPR [19]. To
complement the CBPR approach of the current study, we will include concepts from the RE-
AIM framework, as highlighted by the Programmatic Area of Implementation Science in the
Division of Cancer Control and Population Sciences, National Cancer Institute [20,21]. The
RE-AIM Framework, which has five steps for translating research into practice (Reach,
Effectiveness, Adoption, Implementation, and Maintenance), has been used to translate
research-based interventions into community-based programs [18,22]. RE-AIM can be used
for planning, implementation, and evaluation of research studies. In the current study, RE-
AIM concepts will guide the type of formative information solicited from Latino and NHPI
community members, particularly focusing on “reach”, “effectiveness”, and “adoption” of
new technology for health behavior change. Taken together, concepts from the RE-AIM
framework, along with a CBPR approach, provide a focused structure for the current study.

The overarching goals of this project are to reduce health disparities among Latinos and
NHPIs, especially considering new health behavior patterns, social norms, and increased
technology use related to the COVID-19 pandemic. Through CBPR, we will partner with
both communities to develop new technology, an mHealth application for smartphones, to
improve the health concerns identified by the communities (e.g., obesity-related health
behaviors and mental health). This project also focuses on training students, who are
underrepresented in biomedical research, in all phases of the research and innovation
development, with an emphasis on training future independent health disparities
researchers and scholars. Students from diverse backgrounds and life experiences
contribute to a more diverse workforce in the STEM fields. Beginning with this proposal and
the academic-community partnerships established, each stage of work will continue to
advance knowledge, practice, and innovative strategies for reducing disparities in the Latino
and NHPI community.

Innovation
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This research is novel in its responsiveness to the impact of the pandemic on health behaviors,
social norms, practices, and preferences, and ultimately, how these factors influence the health of
communities who already experience great disparities in health outcomes. A key component of this
research is the development of new technology, an mHealth smartphone application, based on
community insights through the CBPR process and formative research. While there have been
some community-informed mHealth interventions [23-26], there is still a need to partner with
communities to co-design and develop new technology, especially in partnership with underserved
communities.

As far as we know, this study may be one of the first research projects to, not only co-design and
develop new technology through the CBPR process, but to do so with the guidance of an innovation
incubator; in this case, the CSUSM Innovation Hub. This research has a unique collaborative
framework (Figure 1). Naturally incorporating the services of the Innovation Hub with our senior
software engineer consultant, community partners and collaborators, this research will produce a
unique experience in designing new technology for both the academic-community partners and
students (underrepresented in biomedical research) — highlighting an excellence in research and
research capacity.

Unlike a more typical research trajectory leading from an R03, R21, to R21, the proposed research
lays the foundation for purposeful and progressive funding by first establishing the new technology
through an STTR grant. That is, starting with the SURE R16, the results of this research will serve
as a basis and preliminary work for a Small Business Technology Transfer (STTR) proposal, before
moving onto non-STTR funds (i.e., RO1). We will target the NIMHD SBIR/STTR Program, which
prioritizes “research activities designed to empower health disparity communities to achieve health
equity through health education, disease prevention, and partnering in community-based, problem-
driven research.”

Research Project Specific Aims
Specific Aim 1

The first research project aim is to conduct key informant interviews and focus groups
among Latinos and NHPIs. Interviews and focus groups will center on gathering
information, considering changing norms due to COVID-19, on attitudes, health needs,
social norms, cultural beliefs, and preferences that will influence the ability and willingness
to participate in a health behavior intervention. We will conduct 4-6 key informant interviews
and 2 focus groups of 6-8 participants for each community (Latino and NHPI).

Specific Aim 2

The second research project aim is to develop and implement a community health and
health behavior survey. After the completion of aim 1, we will develop a survey which
includes emerging themes from the interviews and focus groups. Quantitative data will
assess social and cultural norms, health behavior knowledge and patterns, use and
acceptance of technology, and other health risk behaviors. We will survey 200 Latinos and
NHPIs (about 100 participants from each community).

Specific Aim 3
The third research project aim is to co-design, develop and test new technology (beta

version), in collaboration with the CSUSM Innovation Hub, that is responsive to community
needs and preferences. Based on community feedback and in partnership, we will design
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and test software application (app) that will help facilitate participation in a health behavior
intervention. This product will be designed in a way that can be adapted for each
community; for example, content adaptability and language options/controls. A diverse,
interdisciplinary team of faculty, students, community members, and consultants will work to
create a beta version of the intended product. We will recruit at least 30 participants from
each community to test and use the new app. We will evaluate usability and acceptability
and will evaluate the health behavior outcomes it aims to improve.

Research Capacity Specific Aims

Specific Aim 1

The first research capacity aim is to enhance the research capacity of students
underrepresented in biomedical research, especially towards training future, independent
health disparity researchers and scholars. We will work with the Office for Training,
Research and Education in the Sciences to recruit underrepresented students. We will
recruit students from public health, nursing, human development, kinesiology (health
science track), business, engineering and other STEM disciplines. We will evaluate the
demographics and number of graduate and undergraduate students trained through this
research in each project year, including student outcomes (e.g., poster, papers, and
graduate school application/acceptance rates).

Specific Aim 2

The second research capacity aim is to enhance the research capacity, sustainability, and
excellence of CSUSM through meaningful collaborations between the principal investigator
(Dr. Holub) and the CSUSM Innovation Hub, the CSUSM National Latino Research Center
(NLRC), other campus collaborators, consultants, community partners, and community
advisory boards. To ensure continued success of these collaborations, we will evaluate
attitudes, satisfaction, trust, and perceived impact of the collaboration. A survey will be
administered at the end of year 2 and 4 of the research project.

Methods

Through the CBPR process and formative research, this study focuses on reducing health
disparities for Latino and NHPI communities through the co-design and development of new
technology, an mHealth smartphone application, in collaboration with the CSUSM
Innovation Hub. Key informant interviews, focus groups, and a community health survey will
be used to collect community-informed formative research. Second, this study highly
involves students who are underrepresented in biomedical research with the goal to train
future independent health disparity researchers and scholars. This proposal builds on
interdisciplinary teams and collaborations to increase research capacity and excellence and
address societal needs, Figure 1. Measures to assess underrepresented student
involvement (e.g., demographics, number, poster presentations, papers, and graduate
school application/acceptance rates) and collaborations/partnerships (e.g., attitudes,
satisfaction, trust, and perceived impact of the collaboration) will be collected.

Preliminary Studies

The first PIC Health Study (Pacific Islander Community Health Study) began in 2013 by
creating a NHPI Community Advisory Board. This formative study was funded by the
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American Cancer Society, Health Disparities Program. The PIC Health Study used a mixed-
methods approach to inform the development of appropriate strategies and culturally-
sensitive methods for behavior change interventions in the central/southern San Diego
NHPI community. Beginning with a qualitative phase, key informant interviews and focus
groups provided information for best practices in the recruitment of NHPIs, introducing
research into the community, and cultural concepts for strategies to engage the community.
The identification of and solutions for potential barriers was a focus of the interviews and
focus groups. Informed by the qualitative phase, a quantitative community health survey
was developed to assess the themes identified in the qualitative phase, and other health
risk behaviors, including objective measures of physical activity and obesity. A total of 163
(quantitative) community health surveys were collected from NHPI in central/southern San
Diego; 31% were Native Hawaiian, 20% Samoan, 47% Chamorro, and 3% Tongan or
Tahitian. Responses from the PIC Health survey (also confirmed qualitatively) show that the
health topics of interest were most similar between Native Hawaiians and Samoans, which
were Obesity (65% of Native Hawaiians mentioned this; 60% of Samoans; 28% of
Chamorros) and Diabetes (45% of Native Hawaiians; 52% of Samoans; 42% of
Chamorros). This study focused on central/southern San Diego, whereas the current
proposed research focuses on Northern areas of San Diego, CA, with high density of both
Latino and NHPI populations, particularly Oceanside, San Marcos, and Escondido.

Based on the original PIC Health Study, a physical activity (PA) community-led Intervention
among Pacific Islanders was conducted. This pilot study was funded by the University of
California, San Diego, Clinical and Translational Research Institute, Academic-Community
Partnership Pilot Project (2015) and the Howell Foundation for Women’'s Health Research,
Community Engagement Initiative (2017). The primary goal of this pilot study was to be
responsive to the formative research of the PIC Health Study indicating an interest in
increasing PA among adult Native Hawaiian and Pacific Islanders (NHPI). The pilot study
was a 12-week, pretest-posttest intervention study. We recruited 19 NHPI participants (18+
years old; 15 women, 4 men); who did not report more than 150 minutes of MVPA in the
last 7 days and who were without medical conditions that may prohibit moderate-to-
vigorous physical activity. The pilot study findings indicate that at 12 weeks, compared to
baseline: (1) Participants decreased BMI by an average of 2.3 BMI points (3.6 points for
women); (2) Participants were closer to meeting PA guidelines, increasing MVPA minutes
per week by about 20 minutes (25 minutes for women), although still under the
recommended 150 minutes per week (average: 137 minutes); (3) Participants increased
fruit and vegetable intake, and decreased soda consumption; and (4) Most participants
moved from “contemplation” to “action” for stages of change related to PA. Key
stakeholders (community health promoter and fitness consultant) reported that adapting to
behavior change may have been difficult for some participants, and future interventions
should consider mental health and coping skills strategies to supplement the fithess
program.

Feedback from the pilot study led us to conduct focus groups on mental health among pilot
study participants. In 2019 and early 2020, current physical activity participants (as part of 2
focus groups) discussed mental health. Along with identifying themes on mental health
stigma, motivation, health-seeking behavior, and healthy mindset strategies, the following
theme is most relevant to the current proposal: Development of a Mobile Application for
Behavior Change. Participants indicated that a mobile application that allows tracking of
fithness progress may increase retention rates of members. In this study, participants
identified benefits of a mobile fithess application that includes promoting consistent
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accountability between members and instructors, promoting confidence in individuals to
share fitness progress among members, and fithess education videos to educate beginners
and veteran members. One participant mentioned, “I would really like to see a tracking
system, to create a consistent accountability. An accountable practice where everybody
tracks where they are....”

Contribution of Prior Studies to Current Proposal

Both the formative study, pilot study, and mental health focus group lay a foundation for the
current proposed study in two ways: 1) Dr. Holub has experience in developing behavior
change intervention based on academic-community partnerships and 2) NHPI participants
stated that they would like to see the development of a mobile application to help with
accountability of their health goals. While much of Dr. Holub’s most current work highlights
partnership with the NHPI community, her previous work extensively involved Latino
communities. To complement, Dr. Holub’s NHPI experience, Drs. Crespo and Martinez have
joined as collaborators, each with relevant experience working with the Latino community.
Dr. Crespo has additional experience around COVID-19 health disparities, particularly
among Latino populations, and expertise in developing physical activity and behavioral
interventions.

Study Research Design and Methods
Overview

This proposal has 3 research project specific aims and 2 research capacity specific aims.
The research project specific aims are to: (1) conduct key informant interviews and focus
groups among Latinos and NHPIs, (2) develop and implement a community health and
health behavior survey, and (3) co-design, develop and test new technology (beta version),
in collaboration with the CSUSM Innovation Hub, that is responsive to community needs
and preferences. The research capacity specific aims are to: (1) enhance the research
capacity of students underrepresented in biomedical research, especially towards training
future independent health disparity researchers and scholars, and (2) enhance the research
capacity, sustainability, and excellence of CSUSM through meaningful collaborations
between the principle investigator (Dr. Holub) and the CSUSM Innovation Hub, the CSUSM
NLRC, other campus collaborators, consultants, community partners, and community
advisory boards. The RE-AIM Planning Tool will help guide protocol and interview
development, ensuring that information is gathered related to concepts of reach,
effectiveness, and adoption of new technology [20,21]. The RE-AIM Planning Tool serves as
a checkilist for key issues to consider when planning and developing an intervention.

Participant Recruitment

Latino and NHPI community members from the Northern Region on San Diego County (i.e.,
Oceanside, San Marcos, and Escondido) will be recruited to participant in either the key informant
Interviews (n=4-6 each community), focus groups (about 6-8 in 2 groups each), survey (n=100 each
community) or product Beta testing (n=30 each community). NHPI participants in this study will be
recruited from churches, hula “halaus” (dance schools), and NHPI-related organizations and clubs,
with support from Mr. Tana Lepule, who is a NHPI advocate and director of the Asian Pacific
Islander Initiative. Dr. Holub has existing relationships with these organizations through her previous
work. The CSUSM NLRC and collaborators will assist with recruiting Latino participants based on
their long-standing relationships in the local area.
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Approach and Measures

For research project specific aim 1 (interviews and focus groups), the purpose of key informant
interviews is to collect in-depth, qualitative information from people who are familiar with the culture
and health patterns of the Latino and Native Hawaiian and Pacific Islander community. We will
specifically target community leaders and members who can provide insight into the health
concerns of their community. These interviews will be conducted face-to-face by trained student
researchers. We will conduct 4-6 key informant interviews. Additionally, we will conduct two focus
groups of 6-8 participants for each community (Latino and NHPI). The focus groups will gather
information gained from the interviews and related to health knowledge, cultural beliefs, culturally
sensitive methods to conduct research in the community, the acceptability of using new technology
like health apps (mHealth), and the identification of barriers and solutions to participating in health
behavior interventions. A trained student researcher will conduct and lead the focus group
discussion, which will last about one hour. A second person will take notes and the discussion will
be audio-taped. Prior to the start of focus groups, a protocol will be developed based on key
informant interviews and feedback from the research community boards.

To address research project specific aim 2 (community health and health behavior survey), we will
collect quantitative data assessing Latino and NHPI cultural norms, health knowledge and screening
history, and other risk behaviors, including measures of physical activity, health eating, and obesity.
We will survey approximately 100 Latinos and 100 NHPIs. Surveys will be self-administered. The
measures listed below are not exhaustive as the qualitative phase of this study will help inform the
development of the survey. Questions will include: factors in adoption of new technology, based on
the extended unified theory of acceptance and use of technology (UTAUT) [27], including
performance expectancy, social influence, effort expectancy, facilitating conditions, perceived
enjoyment, mobile self-efficacy, satisfaction and trust [28]. Coping Skills and Cognitive Behavioral
Process will be assessed using a 15-item scale [29]. Subjective PA will be assessed with a 16-item
GPAQ- Global Physical Activity Questionnaire [30]. Sleep quality and amount; Demographic
Variables: We will collect information on participant age, gender, marital status, household members
(children/adults), employment, household income, and education [31], Acculturation will be
measured using the Acculturation, Habits, and Interests Multicultural Scale, 8-items [32]. Perceived
Religious Influence of Health Behavior will be measured using a 7-item scale developed by Holt and
colleagues [33]; Partner Support will be measured using a 5-item scale [34]. Cultural values around
family, respect, and gender roles are fundamental aspects among Latinos and NHPIs.
Church/Organization Food Environment around nutrition and healthy eating options during festivals
and Sunday gatherings will be assessed. Other risk assessment will include BRFSS items on
screening, alcohol use, smoking, and nutrition (NCI Fruit and Vegetable Screener).

To address research project specific aim 3 (co-design/test new technology), we will co-design,
develop and test new technology (beta version), in collaboration with the CSUSM Innovation Hub,
that is responsive to community needs and preferences. Based on community feedback from aims 1
and 2 and in partnership, we will test at least one component of a newly developed mHealth
smartphone application. This product will be designed in a way that can be adapted for each
community; for example, with content adaptability and language options/controls. A diverse,
interdisciplinary team of faculty, students, community members and consultants will work to create a
beta version of the intended product. We will recruit at least 30 participants from each community to
test and use the new mHealth tool. We will evaluate usability and acceptability of the new app and
will evaluate the health behavior outcomes it aims to improve (e.g. obesity-related health behaviors
and mental health). Additionally, we will incorporate an evaluation framework, by Maar et al. (2017),
which outlines an evaluation framework for mHealth interventions in diverse cultural settings [35].
This framework includes evaluation of major active components of the intervention, technology of
the intervention, cultural congruence, task shifting, and unintended consequences [35]. Ultimately,
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the goal is to create a product for future developing (in full) and testing in the next phase of research
and funding.

Building Research Capacity

In line with the SURE R16 mechanism, this project will train undergraduate and graduate students in
all phases of this research, including conducting interviews, focus groups, and surveys, analyzing
both qualitative and quantitative data, translating insights from the community to innovation
development within an interdisciplinary team, and reporting the findings back to stakeholders and
the communities. We will work with the CSUSM Office of Training, Research, and Education in the
Sciences to recruit students who are underrepresented in biomedical research. The mission of this
office is to provide a supportive multicultural environment for students in the biomedical sciences
and related disciplines by sponsoring programs that focus on science education, student support
services, research training, and research participation. In this regard, this campus collaboration will
support the proposed research study by assisting in the recruitment of underrepresented students.

To demonstrate commitment to training a diverse group of students who are
underrepresented in biomedical research, we were purposeful in including research
capacity specific aims, which will be measured and evaluated. To assess research capacity
specific aim 1 (training of underrepresented students), at the end of each project year, we
will evaluate the demographics and number of graduate and undergraduate students
exposed to this research in each project year, including other student outcomes (e.g.,
poster presentations, papers, and graduate school application/acceptance rates). We will
enhance the research capacity of students from diverse backgrounds, especially towards
training future independent health disparity researchers and scholars. We will also work
with our campus partners to recruit students from a variety of departments including
students from public health (graduate students), nursing, human development, biology,
kinesiology (health science track), business, and engineering. We anticipate that, across
the 4-year project time, at least 20 undergraduate and graduate students will be involved in
the current study. This type of exposure to health disparities research that is based in the
CBPR approach encourages students to pursue similar careers in health disparities
research, behavioral sciences, and biomedical research. Dr. Holub has experience
mentoring underrepresented students. In her prior studies, both undergraduate and
graduate students were involved in the planning, implementation, and evaluation of the PIC
Health Study and pilot study. Over 25 students have been involved in Dr. Holub’s Pacific
Islander research; the majority were underrepresented students (88%). As faculty, she has
mentored 110 students in their thesis or capstones projects (approximately 50% or more
were underrepresented minority and/or first-time college students).

Students will be part of interdisciplinary teams, which is tied to research capacity specific
aim 2 (meaningful collaborations). To address this aim, we will enhance the research
capacity, sustainability, and excellence of CSUSM through meaningful collaborations
between the principal investigator (Dr. Holub) and the CSUSM Innovation Hub, the CSUSM
National Latino Research Center, the Asian Pacific Islander Initiative, consultants,
community partners, and community advisory boards. To ensure continued success of
these collaborations, we will evaluate attitudes, satisfaction, trust, and perceived impact of
the collaboration [36]. A survey will be administered to all collaborators at the end of year 2
and 4 of the research project. Unique to this proposal, is exposure to the development of
innovation (e.g., mHealth tools) with the collaboration of the CSUSM Innovation Hub. This
exposes students to a diverse, interdisciplinary team (i.e., public health, anthropology,
computer science, and entrepreneurship.)
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Analysis

Qualitative Data: Interviews from key informants and focus groups will be audio-taped,
transcribed, and uploaded into ATLAS.ti, software used for qualitative coding and analysis.
Two individuals, Dr. Holub and one trained research assistant, will code and extract themes
from the interview/focus group transcripts. Transcripts will be analyzed using directed
content analysis (DCA) to identify and categorize meaningful and detailed information about
participant’'s opinions, perceptions and experiences [37]. Coding strategies will include
highlighting passages for emergent themes and a priori categories derived from interviews
[38]. Verification of emergent themes will be examined through investigator-based
discussions of the developed coding framework. Quantitative Data: Using SPSS,
descriptive statistics will be used to examine each construct in the community survey or
beta testing evaluation. We will use basic bivariate and multivariate analyses to describe
the data. Depending on the type of outcome, linear or logistic regression will be used to
model the relationship between health behavior outcomes and independent variables (e.g.,
demographics, acculturation, religiosity, stress, etc.). Data will be examined by
race/ethnicity. We will also examine usability and acceptability of the mHealth tool, student
involvement, and collaboration impact.

Project Timeline

Year 1 will be dedicated to development of evaluation tools, research team training and
recruitment and completion of key informant interviews and focus groups in the Latino and
NHPI communities. Years 2 focuses on community health survey data collection and
evaluation of all the formative research. Year 3 will focus on working with the Innovation
Hub to co-design and evaluate the new technology (Beta testing). Year 4 is dedicated to
finalizing the Beta testing/evaluation, interpretations of the findings, results dissemination
(conferences, manuscript preparation, community presentations), and development of an
STTR application in partnership with our collaborators and Latino and NHPI Community
Advisory Boards (CAB). Student involvement is evaluated at the end of each project year
and collaborations are evaluated at the end of the 2" and 4™ project year. See Figure 2.

Results

This study received funding from the National Institute of General Medical Sciences in April
2022 (R16GM145519) as part of the Support for Research Excellence (SURE) Program
(R16); and received prior approval by the CSUSM Institutional Review Board in January
2022. Recruitment began in late 2022. Key informant interviews (n=11) and four (4) focus
groups (n=14) were completed by July 2023. Community health surveys were completed by
August 2024 (n=219). Development of the Beta mHealth app began in September 2024 in
partnership with CSUSM computer science students who were completing a capstone
project in fall 2024. Our project continues to collaborate with computer science students
completing a capstone project in spring 2025. Beta testing and evaluation is expected to be
completed by December 2025. Findings from the qualitative data (key informant interviews
and focus groups) are expected to be published in 2025. Findings from the mHealth app
Beta testing are expected to be published in 2027.

Discussion
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Given the COVID-19 pandemic’s impact on new health behavior patterns, social norms,
and increase use of technology, this proposal lays a strong foundation for collaborative co-
design of new technology that advances knowledge, practice, and innovative strategies for
reducing health disparities in a post-pandemic context. A major strength of this study is that
it works with the communities of intended impact to directly inform new innovations to
promote health behaviors. This proposal sets the foundation for a series of research grants
in a purposeful, progressive sequence (i.e., R16[current], STTR, R21, R01). This work is
also guided by a community advisory board and in collaboration with the CSUSM National
Latino Research Center. This study includes unique partnerships and an interdisciplinary
team of researchers, students, community members, and consultants/collaborators to
inform practices that can impact Latino and NHPI health disparities with technology and
strategies that are innovative and effective.

Team Strengths

Dr. Holub (PI; first author) currently works with the NHPI community and has experience
developing culturally-informed behavior change interventions for Latinos. Also related, she
was the 2015 winner of SDSU’s Innovation Challenge in social enterprise, which included
creating an iPhone app to improve anxiety and depression. Dr. Holub also co-authored an
mHealth paper [39]. Co-Authors: Dr. Crespo has expertise in Latino health and recently was
funded to address COVID-19 health disparities and to conduct a large-scale physical
activity and fitness intervention among Latinos. Dr. Martinez, an anthropologist, is a
collaborator and Director of the CSUSM National Latino Research Center. Mr. Markidis is a
senior software engineer with expertise in mobile application development. Mr. Lepule is an
NHPI community advocate with an expertise in CBPR approaches, including within RO1
and other research grants. Together, we bring the expertise to execute this proposal
successfully.

Challenges and Solutions

We recognize the challenges of academic-community partnerships and that the proposed
methods may be modified as we obtain additional community input. Any needed
precautions related to the pandemic will follow state and county guidelines. The current
proposal is informed by preliminary studies, a focus group, and extensive experience
working with both the Latino and NHPI community by the Pl (Dr. Holub) and collaborators
(Drs. Crespo and Martinez). To address this potential challenge, we will take great care in
the pace at which we introduce this new study to community members. We anticipate that
with endorsement from community leaders in our advisory board, clear/open
communication, flexibility, and with great attention to cultural sensitivity, we can work to
overcome these barriers.

Acknowledgements

The proposal reported in this publication was funded by the National Institute of General
Medical Sciences of the National Institutes of Health under Award Number R16GM145519.
The content is solely the responsibility of the authors and does not necessarily represent
the official views of the National Institutes of Health.

Preliminary research reported in this proposal was supported by the American Cancer

https://preprints.jmir.org/preprint/ 73927 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holub et al

Society, Postdoctoral Fellowship awarded to Dr. Holub in Cancer Health Disparities
Research, Grant #: PF-13-017-01-CPPB; The Academic-Community Partnership Grant by
University of California, San Diego, Clinical and Translational Research Institute (CTRI; Pls:
Holub and Nebeker); and the Community Engagement Initiative Award of the Doris A.
Howell Foundation for Women'’s Health Research Grant Program (Pls: Holub and Veimau).

Administrative and IT support were provided to Dr. Crespo by the SDSU HealthLINK
Endowment S21 MD010690.

We would like to extend our heartfelt thanks to the Native Hawaiian and Pacific Islander
and Latino community members of San Diego and San Marcos. Their dedication to
improving community health, serving as mentors to academic partners, and advocating for
overall well-being plays an invaluable role in shaping our region. This work would not be
possible without their wisdom, knowledge, and unwavering passion. We are grateful for
Tana Lepule (community advocate and co-author), Siaosi Veimau, Robert Lerma, Coral
Kenolio, Janelle Ferejan, Meki Schwenke, the PIC Health Community Advisory Board, and
our student research teams - all who graciously supported the early foundations of PIC
Health.

Conflict of Interest
None declared.

Abbreviations

CBPR: Community-based participatory research
CSUSM: California State University San Marcos
NHPI: Native Hawaiian and Pacific Islander
NLRC: National Latino Research Center

PIC Health: Pacific Islander Community Health

https://preprints.jmir.org/preprint/ 73927 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holub et al
References

1. Perrin A, Turner E. Smartphones help blacks, Hispanics bridge some — but not all —
digital gaps with  whites, 2019. Pew Research  Center. URL:
https://coilink.org/20.500.12592/dz1wcx; coi: 20.500.12592/dz1wcx

2. Krebs P, Duncan DT. Health app use among US mobile phone owners: A national
survey, JMIR Mhealth Uhealth 2015;3(4):e10, doi: 10.2196/mhealth.4924

3. Anderson M. Racial and ethnic differences in how people use mobile technology,
2015. Pew Research Center. URL:
https://lwww.pewresearch.org/fact-tank/2015/04/30/racial-and-ethnic-differences-in-
how-people-use-mobile-technology/

4. Budiman A, Ruiz N. Asian Americans are the fastest-growing racial or ethnic group in

the U.S. Pew Research Center, 2021. URL: https://www.pewresearch.org/short-

reads/2021/04/09/asian-americans-are-the-fastest-growing-racial-or-ethnic-group-in-
the-u-s/

California Health Interview Survey, 2009, URL: https://healthpolicy.ucla.edu/chis

The Office of Minority Health. URL: https://minorityhealth.hhs.gov/omh/browse.aspx?

IvI=3& Ivlid=65. [accessed 2021-05]

7. The Office of Minority Health. URL: https://minorityhealth.hhs.gov/minority-
population-profiles. [accessed 2021-05]

8. Blackwell DL, Lucas JW, Clarke TC. Summary health statistics for U.S. adults:
National health interview survey, 2012. National Center for Health Statistics. Vital
Health Stat. 2014 10(260):1-161. PMID: 24819891

9. WHO Prevalence of overweight, ages 18+, 1975-2014 (age standardized estimates).
2016. URL: http://gamapserver.who.int/gho/interactive_charts/ncd/risk_factors/
overweight/atlas.html. [accessed 2021-05]

10.SAMHSA, 2018 National survey on drug use and health: Hispanics, Latino or
Spanish origin or descent. URL:
https://lwww.samhsa.gov/data/sites/default/files/reports/rpt23249/4
_Hispanic_2020 01 14 508.pdf

11. The Office of Minority Health. Obesity and Native Hawaiians/Pacific Islanders. URL:
https://minorityhealth.hhs.gov/omh/browse.aspx?lvlI=4&Ivlid=85 [accessed 2020-07-
14]

12.Martinez-de-Quel O, Suarez-lglesias D, Lopez-Flores M, and Ayan Pérez C.
Physical activity, dietary habits and sleep quality before and during COVID-19
lockdown: A longitudinal study. Appetite. 2021;158. ISSN 0195-6663
doi:10.1016/j.appet.2020.105019

13.Adams-Prassl| A, Boneva T, Goli, M, and Rauh C. The impact of the coronavirus
lockdown on mental health: evidence from the US. University of Cambridge.
2020. doi:10.17863/CAM.57997

14.Minkler M and Wallerstein N. (eds.) Community-based participatory research for
health. San Francisco: Jossey-Bass; 2003. ISBN:13978-0470260432

15.Kellogg Health Scholars. Community track: goals and competencies. Ann Arbor (Ml):
University of Michigan; URL: https://www.kellogghealthscholars.org/sites/Program
%20Elements.pdf

16.Stoto MA, Abel C, Dievler A, eds. Institute of Medicine. Healthy communities: New
partnerships for the future of public health. Washington (DC): The National
Academies Press; 1996. doi: 10.17226/5475

17.0'Toole TP, Aaron KF, Chin MH, Horowitz C, Tyson F. Community-based
participatory research: Opportunities, challenges, and the need for a common

o

https://preprints.jmir.org/preprint/ 73927 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holub et al

language. J Gen Intern Med. 2003;18(7):592-4. doi: 10.1046/j.1525-
1497.2003.30416.x

18.Shubert TE, Altpeter M, Busby-Whitehead J. Using the RE-AIM Framework to
translate a research-based falls prevention intervention into a community-based
program: Lessons Learned. J Safety Res. 2011 Dec;42(6):509-16. doi:
10.1016/j.jsr.2011.09.003

19. Faridi Z, Grunbaum J, Gray BS, Franks A, Simoes E. Community-based participatory
research: Necessary next steps. Preventing Chronic Disease 2007;4(3):1-5. PMID:

17572974

20.National Cancer Institute, Reach effectiveness adoption implementation
maintenance
(RE-AIM), URL.: http://cancercontrol.cancer.gov/is/reaim/index.html [accessed 2012-
05-25]

21.Glasgow RE, Klesges LM, Dzewaltowski DA, Bull SS, Estabrooks P. The future of
health behavior change research: What is needed to improve translation of research
into  health  promotion practice?. Ann Behav Med. 2004;27:3-12.
doi: 10.1207/s15324796abm2701 2

22.Center for Disease Control and Prevention, Wise Woman Program, URL:
http://www.cdc.gov/wisewoman/ [accessed 2012-03-29]

23.Cordova D, Bauermeister JA, Fessler K, Delva J, Nelson A, Nurenberg R, Mendoza
Lua F, Alers-Rojas F, Salas-Wright CP, Youth Leadership Council, A community-
engaged approach to developing an mHealth HIV/STI and drug abuse preventive
intervention for primary care: A Qualitative Study
JMIR Mhealth Uhealth 2015;3(4):e106, doi: 10.2196/mhealth.4620

24.Brewer LC, Hayes SN, Caron AR, Derby DA, Breutzman NS, Wicks A, et al. (2019)
Promoting cardiovascular health and wellness among African-Americans:
Community participatory approach to design an innovative mobile-health
intervention. PLoS ONE 14(8): e0218724. doi: 10.1371/journal.pone.0218724

25.Magasi S. et al. WeCanConnect: Development of a community-informed mHealth
tool for people with disabilities and cancer. Progress in Community Health
Partnerships: Research, Education, and Action. Project MUSE. 2019;13(5):49-59.
doi: 10.1353/cpr.2019.0038

26.Eyles H, Jull A, Dobson R. et al. Co-design of mHealth Delivered Interventions: A
Systematic Review to Assess Key Methods and Processes. Curr Nutr. 2016;5:160—
167. doi: 10.1007/s13668-016-0165-7

27.Tamilmani K, Rana NP, Wamba SF, Dwivedi R. The extended unified theory of
acceptance and use of technology (UTAUT2): A systematic literature review and
theory evaluation. International Journal of Information Management. 2021;57. ISSN
0268-4012, doi: 10.1016/j.ijinfomgt.2020.102269

28.Chao CM. Factors determining the behavioral intention to use mobile learning: An
application and extension of the UTAUT model. Front Psychol. 2019;10:1652. doi:
10.3389/fpsyg.2019.01652

29.Patel T, Mansell W, Veale D. The cognitive behavioral processes questionnaire: A
preliminary analysis within student, mixed clinical and community samples and the
identification of a core transdiagnostic process. Cognitive Therapy and Research.
2015;39(2):193-203. doi: 10.1007/s10608-014-9641-9

30.Global Physical Activity Surveillance. World Health Organization. 2017. URL: https://
www.who.int/docs/default-source/ncds/ncd-surveillance/gpag-analysis-guide.pdf.
[accessed 2017-06-23]

31.SDSU, Institute for Behavioral and Community Health, Measurement Bank, 2011.

https://preprints.jmir.org/preprint/ 73927 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holub et al

32.Unger JB, Gallaher P, Shakib S, Ritt-Olson A, Palmer PH, Johnson CA. The AHIMSA
acculturation scale: A new measure of acculturation for adolescents in a multicultural
society. J Early Adolescence, 2002;22(3). doi:10.1177/02731602022003001

33.Holt CL, Clark EM, Roth D, Crowther M, Kohler C, Fouad M, Foushee R, et al.
Development and validation of instruments to assess potential religion-health
mechanisms in an African American population. J Black Psychol. 2009;35(2):271-
288. doi: 10.1177/0095798409333593

34.Miller YD, Trost SG, Brown WJ. Mediators of physical activity behavior change
among women with young children. Am J Prev Med. 2002;3:98 -103. doi:
10.1016/s0749-3797(02)00484-1

35.Maar MA, Yeates K, Perkins N, Boesch L, Hua-Stewart D, Liu P, Sleeth J, Tobe SW.
A framework for the study of complex mHealth interventions in diverse cultural
settings, JMIR Mhealth Uhealth 2017;5(4):e47. doi: 10.2196/mhealth.7044

36. Stokols, DS, Masse, LC, Moser, RP, Taylor, BK, Marcus, SE, Morgan, GD, et al.
Measuring collaboration and transdisciplinary integration in team science. American
Journal of Preventive Medicine. 2008;35(2S). URL:
https://escholarship.org/uc/item/5m59r7t7.

37.Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual
Health Res. 2005;15(9):1277-88. doi:10.1177/1049732305276687

38.Ryan GW, Bernard HR. Techniques to identify themes. Field Methods.
2003;15(1):85-109. doi:10.1177/1525822X02239569

39.Nebeker C, Murray K, Holub C, Haughton J, Arredondo E. Community barriers in
implementing mobile health: Considerations for scientists and ethics review boards.
JMIR Mhealth Uhealth. 2017;5(6): e87. doi: 10.2196/mhealth.6494

https://preprints.jmir.org/preprint/ 73927 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holub et al

Figure 1. Research team and collaboration framework.
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Figure 2. Study and Evaluation Timeline.
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Research team and collaboration framework.
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