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Abstract

Background: Despite the efficacy of lifestyle interventions for preventing or delaying diabetes, community transations to date
have failed to engage Hispanic or Latino participants effectively. Previously identified barriers to engagement include lack of
family support and the burden of time-intensive year-long programs. Integrating family members and reducing program length
may have the potential to increase engagement in lifestyleinterventionsto prevent type 2 diabetesin Hispanic or Latino individuals.

Objective: Given the potential impact of cultural adaptation on such interventions, our community-academic research team
used the Obesity-Related Behavioral Intervention Trials (ORBIT) model to guide an adaptation of the core 16 modules of the
National Diabetes Prevention Program’s PrevengaT 2 curriculum to meet the needs of Hispanic or Latino communitiesin Utah.
We describe our evaluation of this adaptation in an ongoing proof-of-concept trial. We will evaluate whether Hispanic or Latino
participants at high risk for type 2 diabetes increase their weekly moderate-to-vigorous physical activity (MVPA) in the context
of an ongoing proof-of-concept trial of the adaptation.

Methods: Target participants at risk for type 2 diabetes and a family member were invited to participate in PrevenganT?2. In
earlier phases of alarger project, our academic-community research team created the 14-week lifestyle intervention by adapting
the Centers for Disease Control and Prevention's Prevengal2 curriculum. Objective MVPA was measured for 7 days at
preintervention and postintervention using ActiGraph GT3X-BT accelerometers. Participants additionally compl eted questionnaires
at preintervention and postintervention, and weight and self-reported MVPA were recorded at lifestyle intervention classes.
Physical activity data will be analyzed to determine the percentage of target participants with clinically significant pre-post
increasesin MV PA.

Results. Data collection concluded in October 2024. Data cleaning and preparation for analysis are ongoing. We expect that
results will be submitted for publication by June 2025.

Conclusions: This study serves as afirst step in evaluating a novel, culturally adapted lifestyle intervention to prevent type 2
diabetes in Hispanic or Latino adults. Although this small study is not without limitations, findings will inform our team’s next
steps for this early-phase intervention work.
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Introduction

Type 2 diabetesimpacts an estimated 34-36 million Americans
[1]. The rate of type 2 diabetes is expected to increase
substantially in the coming decades and isincreasingly common
in younger adults [2]. Hispanic or Latino populations in the
United States are disproportionately impacted, having
significantly higher rates of type 2 diabetes adjusted for age and
sex (22.1%) relative to non-Hispanic racial and ethnic groups
(ie, 12.1%, 19.1%, 20.4%, 18.5% for White, Asian, Black, and
other race, respectively) [3]. Hispanic or Latino individualsalso
tend to have worse type 2 diabetes outcomes, including poorer
glycemic control and higher rates of diabetes-related
complications[4-6]. Notably, the Hispanic or Latino population
isone of the largest and most rapidly growing racial and ethnic
minority groupsin the United States[7] and in Utah [8] where
the current project is based, highlighting the need to improve
health outcomes in this population.

Lifestyle interventions, which focus on changing health
behaviors (eg, increasing moderate-to-vigorous physical activity
[MVPA] and improving nutrition), have shown efficacy in
successfully preventing or delaying type 2 diabetes acrossracial
and ethnic groups, including Hispanic or Latino individuals[9].
Degspite this, when lifestyle interventions are translated to
community and health care settings (most notably, the National
Diabetes Prevention Program [National DPP]), Hispanic or
L atino participant outcomes are poorer than those of other racial
and ethnic groups [10]. This disparity is largely explained by
low attendance rates, as each additional intervention session
attended is associated with an additional 0.31% weight loss
[10]. Hispanic or Latino participants in the National DPP had
lower attendance and retention rates, with only 52.6% of
Hispanic or Latino participants being retained through the 18th
week of the year-long intervention, compared to 70.5% for
non-Hispanic or Latino White individuals [11]. Hispanic or
L atino participants were al so underrepresented among National
DPP participants (only 10% of enrolled participants were
Hispanic or Latino) [10], aresult that is particularly concerning
given the high prevalence of type 2 diabetes in this group [3].
Thus, despite the disproportionate impact of type 2 diabeteson
Hispanic or Latino individuas, large-scae rea-world
trangdlations of efficacious lifestyle interventions for diabetes
prevention have not effectively enrolled and retained Hispanic
or Latino individuals.

Further research to explain this pattern is sparse. Disparitiesin
engagement might be related to cultural incongruence between
aspects of the lifestyle intervention program curriculum in
addition to previously reported structural barriers. Critically,
qualitative evidence suggests the typical length of lifestyle
interventions for diabetes prevention (eg, 22 classes over the
course of 1 year inthe National DPP) isabarrier to participation
and compl etion of the program for Hispanic participants[12,13].

https://www.researchprotocol s.org/2025/1/e66317

Another key barrier cited by Hispanic participants in the
National DPP isthe lack of family support [14].

There is substantial evidence that the health and lifestyles of
family memberstend to be concordant [ 15]. While research has
increasingly recognized and emphasized the importance of the
social context of an individual in influencing lifestyle change,
diabetes prevention interventions have not systematically
integrated family members into programs. A family-based
approach may be beneficial for Hispanic or Latino participants
given the core Hispanic or Latino cultural value of familism,
which emphasizesthefamily unit [16]. A family-based approach
may facilitate increased family support, which is needed given
that lack of family support was atop barrier identified among
Hispanic or Latino National DPP participants [14]. There is
preliminary work to support this idea. For example, in a
secondary analysisof participant engagement in apredominantly
Hispanic or Latino-serving National DPP, participants had
higher rates of retention when participating with someone in
their household, and Hispanic or L atino participants were more
likely to participate with a household member relative to
non-Hispanic or Latino participants[17]. Further, inaculturaly
adapted lifestyleintervention for individual swith type 2 diabetes
or at high risk for the disease, Hispanic or Latino participants
who participated with at |east one family member or friend had,
on average, statistically significant weight loss by the end of
the program, whereas Hispanic or Latino participants who
participated alone did not [14]. Qualitative results illustrated
that participants found support and attendance from family
members crucia to their success in the program. This work
provides preliminary support for incorporating family members
into the National DPP, as participating with a family member
might improve engagement and outcomesin Hispanic or Latino
individuals.

Culturally adapting lifestyle interventions for diabetes
prevention is an increasingly supported avenue for improving
engagement in minoritized communities [18]. In the National
DPP specifically, Hispanic or Latino participants had higher
rates and longer lengths of attendance when they enrolled in
programsthat used cultural adaptationsto tailor the program to
specific community needs [19]. Thus, while lifestyle
interventions hold promise for preventing or delaying type 2
diabetes in Hispanic or Latino individuals, specific adaptions
may facilitate more effective engagement and retention in these
individuals. In the current project, we focused on decreasing
the length of the program and systematically incorporating
family membersinto the intervention.

In the context of a larger community-based participatory
research project, we developed PrevenganT?2, a family-based
lifestyleintervention designed to meet the needs of Hispanic or
Latino adults in Utah. The larger project, Adapting Diabetes
Interventions to Improve Outcomes and Stop Type 2 Diabetes
in Hispanic or Latino Communities (ADIOS T2D!) [20], is
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guided by the Obesity-Related Behavioral Intervention Trials
(ORBIT) framework for early-phase intervention devel opment
[21,22]. Described in more detail below, the adaptation (ie,
ORBIT phase 1b, “refine” phase) was based on data collected
from Hispanic or Latino family dyadsin aformative evaluation
trial of the core curriculum (ie, first 16 classes) of the 2021
version of the Centersfor Disease Control and Prevention (CDC)
Spanish-language PrevengaTl2 curriculum. Specific changes
were recommended by members of a Community Advisory
Board (CAB) who are coauthors of this manuscript.

Here, we describe the protocol for a proof-of-concept study. In
the ORBIT model, a proof-of-concept trial is one of 3
approaches to preliminary testing of a behavioral intervention.
The primary goal of aproof-of-concept (ORBIT phase 2a) study
is to evaluate whether the intervention alters a treatment target
inaclinically significant way (ie, whether thereisa“clinically
significant signal” of PrevenganT2 on MVPA, the primary
outcome and treatment target of focus) in Hispanic or Latino
adults at high risk for type 2 diabetes in acommunity setting in
Utah. Consistent with ORBIT recommendations for this
subphase of “preliminary testing,” the design was
nonrandomized and included a small sample of participantsin
each of 2 counties [23]. If warranted, additional preliminary
testing trialswill evaluate feasibility and acceptability, including
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recruitment and retention (ie, phase 2b; feasibility pilot trial)
as well as efficacy (ie, phase 2c; phase Il efficacy trial) [23].
The results of this trial will determine our next steps in this
intervention development work to better meet the needs of
Hispanic or Latino communities. If the intervention meets
prespecified criteria for a “clinicaly significant signal” on
MVPA (Data Analysis), additional preliminary testing will
follow. In contrast, if the intervention does not meet the
prespecified criteria, additional ORBIT phase 1 work (ie,
refinement) will be carried out instead.

Methods

PrevenganT 2 Development

For avisual overview of the larger ADIOS T2D project, refer
to Figure 1. We used an iterative approach to intervention
development guided by the ORBIT framework and members
of the Hispanic or Latino community. A 7-member CAB formed
in January 2023 included individuals with persona or
professional experiencewith diabetes prevention in the Hispanic
or Latino community. Membersincluded health care providers,
community health workers (CHWSs) with prediabetes experience,
people with prediabetes, family members of someone with
prediabetes, and community members.

Figure 1. Overal project timelines. ADIOS T2D!: Adapting Diabetes Interventions to Improve Outcomes and Stop Type 2 Diabetes in Hispanic or

Latino Communities.

ADIOS T2D! January 2023 - June 2025
Project Year 1 Project Year 2 Project Year 3
IIIIIHIIIIIIIIIIIII!IIHIIIII llIIIﬂllIlIIl!III

Data collection from existing curriculum

Existing PrevengaT2 classes
Jun —Sep 2023

Recruitment & preparation
Jan — May 2023

In this phase, the research team
recruited 6 CHWs to teach
PrevengaT2.

Participants went through
PrevengaT2 classes.

There were 3 separate
PrevengaT2 classes going
simultaneously. Classes took
place in Davis, Salt Lake, and Utah
counties.

CHW orientation (Apr 2274),

CHW PrevengaT2 training (Apr
280-29).

Weekly focus groups were held
to hear participant and CHW
opinions of the intervention.

Monthly CAB meetings

Review PrevengaT2 curriculum
Jan=Jun

We reviewed results from
PrevengaT2 classes with the CAB.

The CAB reviewed the PrevengaT2
curriculum.

This included reviewing summaries
of focus group feedback from
participants.

Throughout these meetings, the
CAB gained an understanding of
the program and provided
feedback on each of the modules
in the curriculum. The CAB helped us decide what
feedback to incorporate into the
new program, and how to do so.

Reviewed & got feedback on
survey for participants in the
intervention.

Based on feedback from
participants, CAB, & CHWs, the
research team adapted the
curriculum to better meet the
needs of families in local Hispanic
communities.

We reviewed and discussed the adjustments made
to the curriculum and got feedback from the CAB.

collection from a

Adapted curriculum
(PrevenganT2) classes

Wrap up
Nov 2024 Jun 2025

Following classes, we
will be in touch with
participants regarding
results of the study
and future projects to
come.

In this phase, a new group of
participants went through the
adapted curriculum.

We will discuss
project results,

We will review results from the
adapted intervention with the CAB.

and how to
This will include reviewing b‘-'s'f 5h3|'€‘_
questionnaires from participants. findings with

the

community.

First, the CAB reviewed the existing Prevengal2 core
curriculum and provided initial feedback. This feedback
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evaluation trial methods and results are avail able from the study
authors. Immediately following each of the 16 modules ddlivered
weekly by CHWs in the formative evaluation, separate focus
groups were held for target participants (ie, individuals at high
risk for type 2 diabetes) and family members (ie, adult family
membersliving in the same househol d as the target participant).
Theteam also conducted brief CHW debrief meetingsfollowing
each module. Following qualitative coding of focus groupsand
CHW debrief meetings, the research team presented deidentified
resultsto the CAB. The CAB provided guidanceto theresearch
team on how feedback from participants and CHWs could be
implemented in the adaptations of the Prevengal2 core
curriculum.

The CAB members recommended 14 weekly classes, lasting 1
hour each, and changing the language of the curriculum to
include a warmer and more inviting tone as well as inclusive
discussion of family members. Visuals were enhanced to
incorporate morevibrant colorsand culturally relevant imagery
that resonates with Hispanic or Latino participants, such asfood
and family-oriented images. The curriculum incorporated links
to Spanish-language resources on exercises, recipes, and mental
health to address requests for more comprehensive information.
Finaly, the focus on weight was deemphasized to more
effectively promote health behaviors such as balanced nutrition
and physical activity. Weight-centric messaging in Prevengal 2
was not viewed as motivating by participants and was upsetting
for some.

PrevenganT 2 L ocation/Setting

This intervention took place in Utah. The project is a
collaboration between researchers at the University of Utah and
a loca Hispanic or Latino-serving community-based
organization, Alliance Community Services. A total of 2 cohorts
of dyads (one in each of 2 local counties) participated in the
intervention.

Recruitment, Eligibility, and Participants

Recruitment occurred in June and July of 2024. CHWsrecruited
participants through in-person contact, phone calls, and outreach
to community memberswho previously agreed to future contact
from Alliance Community Services during a project focused
on diabetes screening. CHWs aimed to recruit 10-12 target
participants along with an adult family member (n=20-24) across
2 counties (ie. 5-6 family dyads per county). Given the emphasis
inan ORBIT proof-of-concept trial on examining whether there
is a clinically significant change in behavior under ideal
conditions [23,24], our sample size was based on what we
thought would be the ideal number of participants in each of
the 2 groups based on the previous experience of our team.
Specifically, we delivered the CDC National DPP curriculum
to dyadsin theintervention refinement phase of thelarger study,
members of the team have been involved with intervention
delivery to romantic partner dyads in couple-based work [25],
and Alliance Community Servicesteam members haveddlivered
interventionsin the Hispanic or Latino community for decades.
Based on these experiences, we determined 5-6 dyads to be
large enough to encourage discussion among members while
small enough to maintain a focus on the specific needs of the
individualsin the room.

https://www.researchprotocol s.org/2025/1/e66317
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To be eligible for participation in the study, target participants
were required to be at least 18 years old, identify as Hispanic
or Latino, be fluent in English or Spanish, and be at high risk
for type 2 diabetes based on the American Diabetes
Association/CDC diabetes risk test [26,27]. Target participants
werealso required to have afamily member living in their home
willing to participate in the study with them. Inclusion criteria
for family members were being at least 18 years old and fluent
in Spanish or English. Exclusion criteriafor targets and family
members included having type 1 or type 2 diabetes, current
medication for diabetes, current enrollment in a lifestyle
intervention for prediabetes or obesity, and being a CAB
member in this study. Trained and experienced CHWs (n=2)
delivered PrevenganT?2 in each of the 2 counties (Salt Lake
County, Davis County).

I ntervention Procedures

Participants (ie, both targets and family members) attended up
to 14 weekly PrevenganT2 intervention classes, each lasting 60
minutes. Each class focuses on a different module from the
adapted curriculum, including physical activity, nutrition,
tracking physical activity and nutrition, and stress management.
The intervention was delivered in Spanish. In addition to
compensating participants for their time completing study
assessments, participants received incentives at each class.
CHWs chose incentives related to the topic of agiven class. If
needed, participants were given vouchers for childcare and
transportation to and from the classes.

Assessment Procedures, Outcomes, M easur es, and
Materials

Assessment Procedures

Before beginning the intervention (pre), participants completed
consent forms and filled out a series of questionnaires in
Spanish. In addition, target participants engaged in a 7-day
assessment during which they wore ActiGraph GT3X-BT
accelerometers on their waists to measure MV PA.. Participants
were instructed to wear accelerometers 24 hours/day around
their waist and were sent a link to an internet-based
guestionnaire each morning to validate the accel erometer data.
These procedures were repeated after thefinal intervention class

(post).
Measures and Materials

We selected target partner MV PA as the primary outcome of
this study. Although other health behaviors are targeted in the
National DPP and measured as secondary outcomes (eg, leep),
the emphasisinthe CDC intervention isprimarily onincreasing
MVPA and improving nutrition. As increasesin MV PA affect
cardiovascular risk [28], and MV PA wasthe primary behavioral
outcome in both the initial efficacy trial [9] and the National
DPP evauation [10], thiswas sel ected asthe primary behavioral
outcome in this proof-of-concept trial. We use accelerometry
to assess MV PA. Objective approaches are recommended for
precise measurement of physical activity in the context of
lifestyle interventions [29,30]. Accelerometry is the most
common objective approach for physical activity measurement
indaily life [31] and the preferred tool for assessing the effects
of interventions on physical activity [32]. As described above,
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target participants were fitted with waist-worn Actigraph
GT3X-BT devices that they were instructed to wear for 7
consecutive days before (pre) and after (post) the intervention.
To be considered a valid week of objective MVPA data,
participants must have had at least 4 valid days of data
(including at least one weekend day). A valid day of data is
defined as at |east 10 hours of wear time while awake [32,33].
The Freedson Adult VM3 2011 algorithm, along with sedentary
cut points based on previous recommendations[34] will beused
to calculate MV PA, operationalized asthe total minutes at 2690
counts per minute and higher on valid days [34,35]. For
participants with avalid week of data, MV PA minutes over the
course of the week will be determined by multiplying the
average MV PA minutes across all valid days by 7 days.

To contextualize the sample, self-report measures in the
prequestionnaire included demographic information, the
American Diabetes Association/US Centersfor Disease Control
and Prevention Prediabetes Screening Test [26,27], and cultural
factors (ie, acculturation, measured by the Short Acculturation
Scale for Hispanics [SASH)] [36] and familism, measured by
the Short Attitudinal Familism Scale [SAFS]) [37]. Although
the emphasis in a proof-of-concept trial is on whether there is
achangein a specific behavioral target [23], we also collected
secondary outcome data from participants, including measures
of health behaviors (ie, nutrition, measured by the L atino Dietary
Behaviors Questionnaire [LDBQ)] [38] and physical activity,
measured by the International Physical Activity Questionnaire
[IPAQ]) [39], mental health (ie, symptoms of anxiety, measured
by the Generalized Anxiety Disorder-7 Scale [GAD-7] [40],
and depression, measured by the Patient Health Questionnaire
[PHQ-8]) [41], and socia support from participating family
members (ie, for diet, measured with the Social Support for
Diet scale [SSDS], and exercise, measured with the Social
Support for Exercise scale [SSES]) [42]. In addition, CHWs
recorded program engagement (ie, attendance) at each class,
participant weight was measured with a medical-grade scale at
classes0, 4, 8, and 13; and participant-reported MV PA minutes
from the previous week were reported at each of classes 7-13.

When possible, we used measures developed in Spanish or
Spanish translations of measures subject to psychometric
evaluation among L atino participants. These measures include
the SAFS [37], International Physical Activity Questionnaire
[43], SASH [36], PHQ-8 [44], GAD-7 [45], SSDS [46], and
SSES [46]. For measures that lacked culturally appropriate
tranglations (ie, for measures not originally developed for use
in Spanish or had not been validated in L atino samples), English
measures were translated by ateam of certified trandators and
subsequently reviewed by the CAB prior to use. In addition,
minor edits were made to the wording of questions and
responses for clarity, simplicity, and grammar on the SSES,
GAD-7, PHQ-8, SASH, and LDBQ. For example, we made
edits to the SASH [36], for proper punctuation (ie, “que’ to
“qué”). Edits were also made to the language of secondary
measures to incorporate the family-based approach. The
language was changed from asingular participant to the family
members participating in the program with them as they are
going through the program as a unit (ie, “usted” to “ustedes’).
Thisapproach of translation was not validated but was changed
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to fit the needs that the participants suggested. Changes were
also made to the tone of the language to be more inviting and
engaging. Information regarding all specific edits made to
guestionnairesis available from the corresponding author upon
request.

Planned Data Analysis

A clinicaly significant increase in MVPA among target
participantswill be calculated using pre and post-accel erometer
data and will be defined as either (1) meeting the
recommendation of MVPA = 150 minutes per week at post
(among those not meeting it at pre), or (b) apre-to-post increase
> 35 MVPA minutes per week. These criteria are based on
current adult physical activity guidelines in the United States
[47] as well as the finding that the equivalent of 5-6 minutes
per day of brisk walking is the “minimum clinically important
difference” in physical activity to reduce cardiovascular risk
among inactive adults [28]. Although we took steps to collect
a valid week of accelerometer data, some target participants
may not have avalid week of accelerometer datain pre or post.
Target participants with invalid data at one or both time points
may meet the criteriafor clinically significant increasein MVPA
based on subjective measures (ie, IPAQ or self-reported MV PA
recorded at classes). Although subjective assessment of physical
activity is not considered the gold standard method of
assessment, the efficacy trial and National DPP eval uation used
MVPA sef-reports [9,10], and our team determined the costs
of the potential loss of data to outweigh the costs of using
subjective methods in a small number of cases.

We will report the percentage of target participants
demonstrating a clinically significant increase in MVPA,
descriptive statistics of sociodemographic characteristicsat pre,
and descriptive statistics of al outcomes at pre and post. While
we do not have the power to evaluate pre-post changes with
inferential statistics, we will observe patterns in secondary
outcomes to contextualize findings and inform our next steps.

Ethical Considerations

All participants provided informed consent. This study protocol
was approved by the University of Utah institutional review
board (#0017800) on June 18, 2024. Each participant provided
written informed consent in Spanish prior to beginning the study.
Aspart of the consent process, participants were given the option
to consent to or opt out of data sharing. All data will be
deidentified following data collection. Participants were
compensated up to US $200 in gift cards for completing study
assessments.

Results

This trial was in progress at the time of the initial submission
of this paper. Data collection concluded in October 2024 and
data cleaning and preparation for analysis are ongoing.

Discussion

Overview

The results of this proof-of-concept trial of PrevenganT2, a
culturally adapted lifestyleintervention, will inform our team’s
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next steps. We expect the majority of target participants will
illustrate clinically significant increases in MVPA from
preintervention to postintervention. If thisisthe case, our team
will proceed with additional preliminary testing to determine
the feasibility and acceptability of PrevenganT2 and a
randomized study protocol (ORBIT phase 2b), as well as the
initial efficacy of PrevenganT2 (ORBIT phase 2c), before
carrying out alarger randomized trial. If the majority of target
participants do not demonstrate clinically significant pre-post
increases in MVPA, we will carry out additional intervention
refinement (ie, ORBIT phase 1b). As noted above, we do not
have the power to evaluate pre-post changes with inferential
statistics, but will contextualize our findings by observing
patterns of changethat inform our next steps. Theresults of this
study will be disseminated through publication in a
peer-reviewed journal and presentation at local and national
conferences. In addition, results will be disseminated directly
into the community in meetings with the CAB and with our
community partners at Alliance Community Services.

Comparison to Prior Work

As a whole, individually focused lifestyle interventions to
prevent type 2 diabetes have failed to effectively engage
Hispanic or Latino individuals and have not systematically
integrated family members into interventions. In recent years,
there has been increased recognition of the need to develop
culturally responsive lifestyle interventions to address the
disproportionate burden of type 2 diabetesin Hispanic or Latino
communities. Inturn, anumber of such interventions have been
developed and some illustrated the potential efficacy of
culturally tailored lifestyle interventionsin reducing the risk of
type 2 diabetes through relevant outcomes like a clinically
significant reduction in hemoglobin A, [48] and weight [48,49]
in Hispanic or Latino communities. However, these studies have
varied substantially in factors such as the level of cultural
adaptation (eg, many have simply translated the program from
English to Spanish), the extent of community engagement, and
outcomes assessed (eg, looking exclusively at weight or
hemoglobin A ). Further, evidence for theimpact of these prior
interventions on physical activity and other behavioral outcomes
is weak, and to our knowledge, no studies have specifically
examined changes in MVPA [50]. Moreover, none of these
studies have systematically included family members in the
lifestyleintervention and most have methodological limitations.
The results of this study will be interpreted in the context of
these limitations to prior work.

Strengths and Limitations

This project has a number of strengths. Most notably, it was
designed and carried out in close collaboration with members
of local Hispanic or Latino communities. Our strong community
partnerships and formation of a CAB to guidethe larger project
allowed us to adapt the intervention to the specific needs of
local community members. Further, hiring CHWs from the
Hispanic-serving organization, we partnered with facilitates
capacity building within the organization and in turn, the
potential sustainability of the intervention. Another strength of
this project is the use of the ORBIT model to guide this early
intervention development work. This model will guide us in
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refining and strengthening aspects of theintervention and study
protocol if needed before scaling up to alarger trial that requires
substantially more resources. Another strength is our objective
measurement of physical activity. The use of accelerometers
minimizes much of the biasintroduced by self-report measures
of physical activity.

Degpite these strengths, this project also has limitations.
Although we consider our community-based approach and use
of the ORBIT model a strength, the primary focus in
proof-of-concept trialsis on whether thereisa*“clinical signal”
on aprimary behavioral outcome under ideal conditions[23,24].
Degpite the strong scientific rationale for our focus on MV PA
asthe primary outcome, our experiencewith the broader ADIOS
T2D! project suggests that MVPA may not be the most
culturally relevant outcomefor Hispanic or Latino communities.
As noted above, MVPA was not a behavioral outcome in
previous evaluations of diabetes prevention work in Hispanic
or Latino communities. Inadequate representation of Hispanic
or Latino participants in much of the science on which our
primary outcome rationale was based is a clear limitation that
in hindsight should have been more carefully considered
together with the CAB. Whereas community engagement isin
no way inconsistent with the ORBIT model, the field would
benefit from recommendations for how to optimally engage
communitiesin intervention development guided by the ORBIT
model. Based on our experience, we recommend researchers
explicitly discuss with community members the most relevant
behavioral outcomesin their community when selecting primary
and secondary outcomes. Further, we recommend researchers
working with minoritized communities criticaly evaluate the
extent to which the community has been represented in the
relevant research literature. In the meantime, the narrow focus
of thistrial, along with the small sample size and nonrandomized
design, limit the potential conclusionswe can draw. Feasibility
outcomes including attendance of target and family member
participants will be formally evaluated in future preliminary
testing (ie, in an OBBIT phase 2b feasibility trial). In addition,
the programislimited to individualswith afamily member who
iswilling and able to participate in the intervention. Although
we carefully considered how to increase access to the program
by limiting known barriersto lifestyle intervention engagement
(eg, offering participants childcare and transportation vouchers
and use of incentives), the requirement of family member
participation may restrict intervention accessto those with more
social resources.

Conclusions

Type 2 diabetes preventive interventions that meet the needs of
Hispanic or Latino communities are critical and have the
potential to substantially improve health outcomes in the
Hispanic or Latino population. This study addressesthisthrough
close partnerships with community membersand by leveraging
family relationships. Although the conclusions we can draw
fromthissmall tria are limited, they will inform the next steps
of our team and others. This project represents the next step in
our understanding of the potential for family-based lifestyle
interventions to increase engagement, improve outcomes, and
increase health equity in the Hispanic or Latino community.

JMIR Res Protoc 2025 | vol. 14 | €66317 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Franklin et &

Acknowledgments

This publication and the larger project were supported by agrant from the American Diabetes Association (grant #7-22-1 CTSN-36;
principa investigator: KIWB) in response to the 2022 “Nutrition and Diabetes Research Innovative Clinical or Trandational
Science Award” call for proposals. Preparation of the manuscript was supported by the National I nstitute of Diabetes and Digestive
and Kidney Diseases of the National Institutes of Health under award K23DK 115820 (principal investigator: KIWB). The content
is solely the responsibility of the authors and does not necessarily represent the official views of the funders. We would aso like
to thank study participants, Graciela Stephens, Sonia L agunes, and the rest of the staff at Alliance Community Servicesfor making
this study possible.

Data Availability

The datasets generated during this study are not publicly available to protect the identities and information of participants from
vulnerable populations. Datafrom participants who consented to data sharing are available from the corresponding author pending
agreement to conditions of data access.

Authors Contributions

KJWB, SCS, AA, and ASB were responsible for conceptualization of the study. SCS, JV, and KIJWB were responsible for project
administration. KIWB was responsible for supervision. BEF, BLM, EZB, Y C, JC, and KJWB wrote the first draft.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Peer review reports by the American Diabetes Association Research Grant Review Committee.
[PDF File (Adobe PDF File), 207 KB-Multimedia Appendix 1]

References

1. Centersfor Disease Control and Prevention. Diabetes data and statistics. U.S. Department of Health and Human Services.
URL: https://www.cdc.gov/diabetes/php/data-research/index.html [accessed 2024-08-24]

2. Zhaol,Long T, Hui AL, Zhao R, Long S, Peng W. Type 2 diabetes mellitus in children and adolescents: early prevention
and non-drug therapy. J Diabetes Mdllit. 2017;7(3):121-141. [doi: 10.4236/jdm.2017.73010]

3. ChengYJ KanayaAM, AranetaMRG, Saydah SH, Kahn HS, Gregg EW, et al. Prevalence of diabetes by race and ethnicity
in the United States, 2011-2016. JAMA.. 2019;322(24):2389-2398. [FREE Full text] [doi: 10.1001/jama.2019.19365]
[Medline: 31860047]

4.  Aguayo-Mazzucato C, Diague P, Hernandez S, Rosas S, Kostic A, Caballero AE. Understanding the growing epidemic of
type 2 diabetesin the Hispanic population living in the United States. Diabetes Metab Res Rev. 2019;35(2):€3097. [FREE
Full text] [doi: 10.1002/dmrr.3097] [Medline: 30445663]

5. HarrisMI. Racial and ethnic differencesin health care access and health outcomes for adults with type 2 diabetes. Diabetes
Care. 2001;24(3):454-459. [doi: 10.2337/diacare.24.3.454] [Medline: 11289467]

6.  ZakariaNlI, Tehranifar P, Laferrére B, Albrecht SS. Racial and ethnic disparitiesin glycemic control among insured US
adults. AMA Netw Open. 2023;6(10):€2336307. [doi: 10.1001/jamanetworkopen.2023.36307]

7.  U.S. CensusBureau. U.S. Census Bureau Releases 2024 Population Estimates and Characteristics. U.S. Census Bureau.
URL : https://www.census.gov/newsroom/press-rel eases/2024/popul ati on-estimates-characteristics.html [accessed 2024-08-27)

8.  Backlund M, Bateman M, Brandley A, Christensen M, Dean P, Downen J, et a. Diversity in Utah: Race, Ethnicity, and
Sex. Kem C. Gardner Policy Institute, University of Utah. URL: https://d360iwf 74r1rap.cloudfront.net/wp-content/upl oads/
DiversityDataBook-May2021.pdf [accessed 2024-08-24]

9.  Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker EA, et al. Diabetes Prevention Program
Research Group. Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl J Med.
2002;346(6):393-403. [FREE Full text] [doi: 10.1056/NEJM0a012512] [Medline: 11832527]

10. ElyEK, GrussSM, Luman ET, Albright AL . Responseto comment on Ely et al. A national effort to prevent type 2 diabetes:
participant-level evaluation of CDC's National Diabetes Prevention program. Diabetes Care 2017;40:1331-1341. Diabetes
Care. 2017;40(11):€163. [doi: 10.2337/dci17-0036] [Medline: 29061592]

11. Cannon MJ, Masalovich S, Ng BP, Soler RE, Jabrah R, Ely EK, et al. Retention among participantsin the national diabetes
prevention program lifestyle change program, 2012-2017. Diabetes Care. 2020;43(9):2042-2049. [FREE Full text] [doi:
10.2337/dc19-2366] [Medline: 32616617]

https://www.researchprotocols.org/2025/1/e66317 JMIR Res Protoc 2025 | vol. 14 | e66317 | p. 7
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v14i1e66317_app1.pdf&filename=49189f53ec40cc5074125bed462f589e.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e66317_app1.pdf&filename=49189f53ec40cc5074125bed462f589e.pdf
https://www.cdc.gov/diabetes/php/data-research/index.html
http://dx.doi.org/10.4236/jdm.2017.73010
https://europepmc.org/abstract/MED/31860047
http://dx.doi.org/10.1001/jama.2019.19365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31860047&dopt=Abstract
https://europepmc.org/abstract/MED/30445663
https://europepmc.org/abstract/MED/30445663
http://dx.doi.org/10.1002/dmrr.3097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30445663&dopt=Abstract
http://dx.doi.org/10.2337/diacare.24.3.454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11289467&dopt=Abstract
http://dx.doi.org/10.1001/jamanetworkopen.2023.36307
https://www.census.gov/newsroom/press-releases/2024/population-estimates-characteristics.html
https://d36oiwf74r1rap.cloudfront.net/wp-content/uploads/DiversityDataBook-May2021.pdf
https://d36oiwf74r1rap.cloudfront.net/wp-content/uploads/DiversityDataBook-May2021.pdf
https://europepmc.org/abstract/MED/11832527
http://dx.doi.org/10.1056/NEJMoa012512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11832527&dopt=Abstract
http://dx.doi.org/10.2337/dci17-0036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29061592&dopt=Abstract
https://europepmc.org/abstract/MED/32616617
http://dx.doi.org/10.2337/dc19-2366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32616617&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Franklin et &

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Agguire M, Diaz Y, Bauman T. Emotional, Social, and Structural Barriers Among Latinx Participantsin the National
Diabetes Prevention Program. 2021. Presented at: Association for Behavioral and Cognitive Therapies Annual Conference;
November 2021; Virtual.

Harrison CR, Phimphasone-Brady P, DiOrio B, Raghuanath SG, Bright R, Ritchie ND, et al. Barriers and facilitators of
national diabetes prevention program engagement among women of childbearing age: a qualitative study. Diabetes Educ.
2020;46(3):279-288. [doi: 10.1177/0145721720920252] [Medline: 32597384]

Joachim-Célestin M, Gamboa-Maldonado T, Dos Santos H, Montgomery SB. Delivering the same intervention to
hispanic/latinos with pre-diabetes and Diabetes. Early evidence of successin alongitudinal mixed method study. Inquiry.
2021;58:469580211055595. [FREE Full text] [doi: 10.1177/00469580211055595] [Medline: 34825596]

Umberson D, Thomeer MB. Family matters: Research on family ties and health, 2010-2020. J Marriage Fam.
2020;82(1):404-419. [FREE Full text] [doi: 10.1111/jomf.12640] [Medline: 33867573]

Campos B, Kim HS. Incorporating the cultural diversity of family and close relationships into the study of health. Am
Psychol. 2017;72(6):543-554. [FREE Full text] [doi: 10.1037/amp0000122] [Medline: 28880101]

Ritchie ND, Baucom KJW, Sauder KA. Benefits of participating with apartner in the national diabetes prevention program.
Diabetes Care. 2020;43(2):e20-e21. [FREE Full text] [doi: 10.2337/dc19-1489] [Medline: 31744813]

Lagisetty PA, Priyadarshini S, Terrell S, Hamati M, Landgraf J, ChopraV, et a. Culturally targeted strategies for diabetes
prevention in minority population. Diabetes Educ. 2017;43(1):54-77. [EREE Full text] [doi: 10.1177/0145721716683811]
[Medline: 28118127]

NhimK, Gruss SM, Porterfield DS, Jacobs S, ElkinsW, Luman ET, et al. Using aRE-AIM framework to identify promising
practices in National Diabetes Prevention Program implementation. Implement Sci. 2019;14(1):81. [FREE Full text] [doi:
10.1186/s13012-019-0928-9] [Medline: 31412894]

Muelenberg B, Carbajal-Salisbury S, Gutierrez Chavez M, Whitaker M, Asnaani A, Sanchez-Birkhead A, et al.
Culturally-sensitive family-based diabetes prevention for Hispanic communities in Utah: A community-based approach.
2022. Presented at: Association for Behavioral and Cognitive Therapies Annual Convention; November 2022; New York,
NY.

Czajkowski SM, Powell LH, Adler N, Naar-King S, Reynolds KD, Hunter CM, et a. From ideasto efficacy: the ORBIT
model for developing behavioral treatments for chronic diseases. Health Psychol. 2015;34(10):971-982. [EREE Full text]
[doi: 10.1037/hea0000161] [Medline: 25642841]

Powell LH, Kaufmann PG, Freedland KE. Behavioral Clinical Trialsfor Chronic Diseases: Scientific Foundations. London,
England. Springer; 2021.

Czajkowski SM, Hunter CM. From ideas to interventions: a review and comparison of frameworks used in early phase
behavioral trandation research. Health Psychol. 2021;40(12):829-844. [doi: 10.1037/hea0001095] [Medline: 34990185]
Powell LH, Kaufmann PG, Freedland KE. Clinical Significance. In: Behavioral Clinical Trials for Chronic Diseases.
London, England. Springer International Publishing; 2021:97-124.

Whitaker M, Aguirre MC, Gutierrez Chavez M, Beaulieu E, Arones Y B, Gershenoff D, et al. Couple-based lifestyle
intervention to prevent type 2 diabetes: protocol for arandomised pilot trial. BMJ Open. 2023;13(2):e068623. [EREE Full
text] [doi: 10.1136/bmjopen-2022-068623] [Medline: 36797025]

Kim MM, Kreider KE, PadillaBI, Lambes K. Implementation of a prediabetes risk test for an underserved population in
afederally qualified health center. Clin Diabetes. 2022;41(1):102-109. [doi: 10.2337/cd21-0057] [Medline: 36714247]
Prediabetes risk test. Centers for Disease Control and Prevention. U.S. Department of Health and Human Services. URL :
https://www.cdc.gov/diabetes/preventi on/pdf/Prediabetes-Risk-Test-Final.pdf [accessed 2024-08-24]

Rowlands A, Davies M, Dempsey P, Edwardson C, Razieh C, Yates T. Wrist-worn accelerometers: recommending ~1.0
m as the minimum clinically important difference (MCID) in daily average acceleration for inactive adults. Br J Sports
Med. 2021;55(14):814-815. [doi: 10.1136/bjsports-2020-102293] [Medline: 32928741]

Jake-Schoffman DE, Silfee VJ, SreedharaM, Rosal MC, May CN, Lopez-Cepero A, et a. Reporting of physical activity
device measurement and analysis protocolsin lifestyle interventions. Am J Lifestyle Med. 2021;15(6):682-689. [FREE
Full text] [doi: 10.1177/1559827619862179] [Medline: 34916889]

Silfee VJ, Haughton CF, Jake-Schoffman DE, Lopez-Cepero A, May CN, Sreedhara M, et a. Objective measurement of
physical activity outcomesin lifestyle interventions among adults: a systematic review. Prev Med Rep. 2018;11:74-80.
[FREE Full text] [doi: 10.1016/j.pmedr.2018.05.003] [Medline: 29984142]

Dowd KP, Szeklicki R, Minetto MA, Murphy MH, Polito A, Ghigo E, et al. A systematic literature review of reviews on
techniques for physical activity measurement in adults: a DEDIPAC study. Int JBehav Nutr Phys Act. 2018;15(1):15.
[FREE Full text] [doi: 10.1186/s12966-017-0636-2] [Medline: 29422051]

Montoye AHK, Moore RW, Bowles HR, Korycinski R, Pfeiffer KA. Reporting accelerometer methodsin physical activity
intervention studies: asystematic review and recommendationsfor authors. Br J Sports Med. 2018;52(23):1507-1516. [doi:
10.1136/bjsports-2015-095947] [Medline: 27539504]

Migueles JH, Cadenas-Sanchez C, Ekelund U, Delisle Nystrom C, Mora-Gonzalez J, L6f M, et al. Accelerometer data
collection and processing criteria to assess physical activity and other outcomes: a systematic review and practical
considerations. SportsMed. 2017;47(9):1821-1845. [FREE Full text] [doi: 10.1007/s40279-017-0716-0] [Medline: 28303543]

https://www.researchprotocols.org/2025/1/e66317 JMIR Res Protoc 2025 | vol. 14 | e66317 | p. 8

(page number not for citation purposes)


http://dx.doi.org/10.1177/0145721720920252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32597384&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/00469580211055595?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/00469580211055595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34825596&dopt=Abstract
https://europepmc.org/abstract/MED/33867573
http://dx.doi.org/10.1111/jomf.12640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33867573&dopt=Abstract
https://escholarship.org/uc/item/qt9861s87c
http://dx.doi.org/10.1037/amp0000122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28880101&dopt=Abstract
https://europepmc.org/abstract/MED/31744813
http://dx.doi.org/10.2337/dc19-1489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31744813&dopt=Abstract
https://europepmc.org/abstract/MED/28118127
http://dx.doi.org/10.1177/0145721716683811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28118127&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-019-0928-9
http://dx.doi.org/10.1186/s13012-019-0928-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31412894&dopt=Abstract
https://europepmc.org/abstract/MED/25642841
http://dx.doi.org/10.1037/hea0000161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25642841&dopt=Abstract
http://dx.doi.org/10.1037/hea0001095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34990185&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36797025
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36797025
http://dx.doi.org/10.1136/bmjopen-2022-068623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36797025&dopt=Abstract
http://dx.doi.org/10.2337/cd21-0057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36714247&dopt=Abstract
https://www.cdc.gov/diabetes/prevention/pdf/Prediabetes-Risk-Test-Final.pdf
http://dx.doi.org/10.1136/bjsports-2020-102293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32928741&dopt=Abstract
https://europepmc.org/abstract/MED/34916889
https://europepmc.org/abstract/MED/34916889
http://dx.doi.org/10.1177/1559827619862179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34916889&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(18)30083-4
http://dx.doi.org/10.1016/j.pmedr.2018.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29984142&dopt=Abstract
http://hdl.handle.net/2318/1664815
http://dx.doi.org/10.1186/s12966-017-0636-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29422051&dopt=Abstract
http://dx.doi.org/10.1136/bjsports-2015-095947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27539504&dopt=Abstract
https://europepmc.org/abstract/MED/28303543
http://dx.doi.org/10.1007/s40279-017-0716-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28303543&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Franklin et &

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

Kozey-Keadle S, Libertine A, Lyden K, Staudenmayer J, Freedson PS. Validation of wearable monitors for assessing
sedentary behavior. Med Sci Sports Exerc. 2011;43(8):1561-1567. [doi: 10.1249/M SS.0b013e31820cel74] [Medline:
21233777)

Freedson P, BowlesHR, Troiano R, Haskell W. Assessment of physical activity using wearable monitors: recommendations
for monitor calibration and usein thefield. Med Sci Sports Exerc. 2012;44(1S):S1-$4. [doi: 10.1249/mss.0b013e3182399b7¢€]
Marin G, Sabogal F, Marin BV, Otero-Sabogal R, Perez-Stable EJ. Devel opment of ashort acculturation scalefor hispanics.
Hisp JBehav Sci. 1987;9(2):183-205. [doi: 10.1177/07399863870092005]

Steidel AGL, Contreras JM. A new familism scale for use with latino populations. Hisp J Behav Sci. 2003;25(3):312-330.
[doi: 10.1177/0739986303256912]

Fernandez S, Olendzki B, Rosal MC. A dietary behaviors measure for use with low-income, spanish-speaking caribbean
latinos with type 2 diabetes: the latino dietary behaviors questionnaire. JAm Diet Assoc. 2011;111(4):589-599. [FREE
Full text] [doi: 10.1016/j.jada.2011.01.015] [Medline: 21443994]

Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the international physical activity questionnaire short form
(IPAQ-SF): asystematic review. Int JBehav Nutr Phys Act. 2011;8:115. [FREE Full text] [doi: 10.1186/1479-5868-8-115]
[Medline: 22018588]

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med. 2006;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Kroenke K, Spitzer RL, Williams JBBW. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med.
2001;16(9):606-613. [FREE Full text] [doi: 10.1046/].1525-1497.2001.016009606.x] [Medline: 11556941]

Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR. The devel opment of scales to measure social support for diet
and exercise behaviors. Prev Med. 1987;16(6):825-836. [doi: 10.1016/0091-7435(87)90022-3] [Medline: 3432232]
Roman - Vifias B, Serra - Majem L, Hagstromer M, Ribas - Barba L, §6strom M, Segura - Cardona R. International
physical activity questionnaire: Reliability and validity in a spanish population. Eur J Sport Sci. 2010;10(5):297-304. [doi:
10.1080/17461390903426667]

Merz EL, Malcarne VL, Roesch SC, Riley N, Sadler GR. A multigroup confirmatory factor analysis of the patient health
guestionnaire-9 among english- and spanish-speaking latinas. Cultur Divers Ethnic Minor Psychol. 2011;17(3):309-316.
[FREE Full text] [doi: 10.1037/a0023883] [Medline: 21787063]

Mills SD, Fox RS, Malcarne VL, Roesch SC, Champagne BR, Sadler GR. The psychometric properties of the generalized
anxiety disorder-7 scale in Hispanic Americans with english or spanish language preference. Cultur Divers Ethnic Minor
Psychol. 2014;20(3):463-468. [FREE Full text] [doi: 10.1037/a0036523] [Medline: 25045957]

Walker TJ, HerediaNI, Reininger BM. Examining the validity, reliability, and measurement invariance of the social support
for exercise scale among spanish- and english- language hispanics. Hisp J Behav Sci. 2019;41(3):427-443. [EREE Full
text] [doi: 10.1177/0739986319854144] [Medline: 32536744]

Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE, Galuska DA, et al. The physical activity guidelines for
Americans. JAMA. 2018;320(19):2020-2028. [FREE Full text] [doi: 10.1001/jama.2018.14854] [Medline: 30418471]
OckenelS, Tellez TL, Rosal MC, Reed GW, Mordes J, Merriam PA, et al. Outcomes of alatino community-based intervention
for the prevention of diabetes: the lawrence latino diabetes prevention project. Am J Public Health. 2012;102(2):336-342.
[doi: 10.2105/AJPH.2011.300357] [Medline: 22390448]

Parikh P, Simon EP, Fei K, Looker H, Goytia C, Horowitz CR. Results of a pilot diabetes prevention intervention in east
harlem, New York City: Project HEED. Am J Public Health. 2010;100(S1):S232-S239. [doi: 10.2105/ajph.2009.170910]
McCurley JL, Gutierrez AP, Gallo L C. Diabetes preventionin U.S. hispanic adults: asystematic review of culturally tailored
interventions. Am J Prev Med. 2017;52(4):519-529. [FREE Full text] [doi: 10.1016/j.amepre.2016.10.028] [Medline:
27989451]

Abbreviations

ADIOS T2D!: Adapting Diabetes Interventions to |mprove Outcomes and Stop Type 2 Diabetes in Hispanic or
Latino Communities

CAB: Community Advisory Board

CDC: Centersfor Disease Control and Prevention
CHW: community health worker

DPP: Diabetes Prevention Program

GAD-7: Generalized Anxiety Disorder-7 Scale

IPAQ: International Physical Activity Questionnaire
LDBQ: Latino Dietary Behaviors Questionnaire
MVPA: moderate-to-vigorous physical activity

ORBIT: Obesity-Related Behavioral Intervention Trials
PHQ-8: Patient Health Questionnaire

SAFS: Short Attitudinal Familism Scale

https://www.researchprotocols.org/2025/1/e66317 JMIR Res Protoc 2025 | vol. 14 | e66317 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1249/MSS.0b013e31820ce174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21233777&dopt=Abstract
http://dx.doi.org/10.1249/mss.0b013e3182399b7e
http://dx.doi.org/10.1177/07399863870092005
http://dx.doi.org/10.1177/0739986303256912
https://europepmc.org/abstract/MED/21443994
https://europepmc.org/abstract/MED/21443994
http://dx.doi.org/10.1016/j.jada.2011.01.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21443994&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-8-115
http://dx.doi.org/10.1186/1479-5868-8-115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22018588&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
http://dx.doi.org/10.1016/0091-7435(87)90022-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3432232&dopt=Abstract
http://dx.doi.org/10.1080/17461390903426667
https://europepmc.org/abstract/MED/21787063
http://dx.doi.org/10.1037/a0023883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21787063&dopt=Abstract
https://europepmc.org/abstract/MED/25045957
http://dx.doi.org/10.1037/a0036523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25045957&dopt=Abstract
https://europepmc.org/abstract/MED/32536744
https://europepmc.org/abstract/MED/32536744
http://dx.doi.org/10.1177/0739986319854144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32536744&dopt=Abstract
https://europepmc.org/abstract/MED/30418471
http://dx.doi.org/10.1001/jama.2018.14854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30418471&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2011.300357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22390448&dopt=Abstract
http://dx.doi.org/10.2105/ajph.2009.170910
https://europepmc.org/abstract/MED/27989451
http://dx.doi.org/10.1016/j.amepre.2016.10.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27989451&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Franklin et &

SASH: Short Acculturation Scale for Hispanics
SSDS: Socia Support for Diet scale
SSES: Socia Support for Exercise scale
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