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Abstract

Background

Chinese immigrants face numerous social determinants of health (SDOH) challenges
that limit access to evidence-based diabetes self-management education and support
programs (DSMES). To address these challenges, our team developed the LINK-IT
intervention. This manuscript presents the study protocol for the LINK-IT trial.

Methods

The LINK-IT trial is a 12-month, 3-arm randomized controlled trial aiming to enroll
405 Chinese immigrants with T2D (HbA1c27%) from multiple community and clinical
settings in New York City. A total of 405 participants will be randomly allocated to one
of three groups (n=135 per group): (1) video-based DSMES plus community health
worker (CHW) support (VIDEO+CHW), (2) video-based DSMES only (VIDEO), or
(3) wait-list control (CONTROL). The VIDEO+CHW group will receive 24 culturally
and linguistically tailored DSMES videos (one per week for 24 weeks) delivered via
text message links, along with biweekly (every other week) phone calls from trained
CHWs to review video content, support goal setting, and address SDOH barriers.
The VIDEO group will receive the same video intervention without CHW support.
The CONTROL group will receive usual care and will be offered access to the videos
upon study completion. The primary outcome is the change in HbA1c at 6 months.
Secondary outcomes include changes in HbA1c at 12 months, self-efficacy for
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diabetes, dietary intake, physical activity, medication adherence and emotional sup-
port at 6 and 12 months. Data will be analyzed using an intention-to-treat approach
with linear mixed-effects models.

Ethics and Dissemination

This study protocol has been approved by the Institutional Review Board of the NYU
Grossman School of Medicine (S23-01274). All study procedures will adhere to the
ethical principles outlined in the Declaration of Helsinki. Written or verbal informed
consent will be obtained from all participants. Study results will be disseminated
through peer-reviewed publications, presentations at scientific conferences, and
community events.

Trial registration

The LINK-IT trial was registered on March 20, 2024, on ClinicalTrials.gov under the
identifier NCT06319716; https://clinicaltrials.gov/study/NCT06319716.

Introduction

Asian Americans are the fastest-growing racial minority group in the United States,
with Chinese immigrants representing the largest Asian subgroup, accounting for
nearly 22% of the Asian American population [1,2]. Chinese immigrants face a dispro-
portionate but often overlooked burden of type 2 diabetes (T2D) [3-5]. For example,
New York City (NYC) is home to approximately 630,000 Chinese Americans, and
alarmingly, nearly one in two Chinese immigrants in the city has T2D or prediabetes
[3]. A significant proportion of Chinese immigrants with T2D live in low-income house-
holds, have limited English proficiency (LEP) (nearly 60%), and experience subopti-
mal glycemic control and self-management behaviors [6—8].

Diabetes Self-Management Education and Support (DSMES) programs are
cornerstone interventions for improving glycemic control and self-management
behaviors [9]. However, access to DSMES remains severely limited for Chinese
immigrants due to multiple barriers, including linguistic and cultural discordance
with healthcare providers, the intensive time commitment required for in-person
sessions, and social determinants of health (SDOH) barriers such as lack of health
insurance and financial constraints [10—14]. Mobile health (mHealth) interventions
leveraging widely used technologies, including text messaging, offer a promising
avenue to increase access [15—17]. Our pilot work demonstrated high feasibility
and acceptability of a text-message-delivered, video-based DSMES intervention in
Chinese immigrants with T2D [18—20]. However, technology-only interventions are
often insufficient to address complex social needs that create barriers to effective
diabetes management [15—17]. The National Institute on Minority Health and Health
Disparities (NIMHD) Research Framework emphasizes the importance of multicom-
ponent interventions addressing SDOH in medically underserved populations, such
as immigrants [21].
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The community health worker (CHW) model has demonstrated effectiveness in addressing social needs and providing
culturally congruent support for chronic disease management in medically underserved communities [22—24]. Research-
ers have increasingly advocated for integrating CHWs into intervention strategies to enhance their impact by mitigating
SDOH-related barriers to care among specific populations, including immigrants with LEP [22—26]. Building on this body of
evidence and informed by our pilot work [18—20], we incorporated a CHW component into the culturally and linguistically
tailored video-based DSMES intervention and developed the LINK-IT (Leveraging videos and commuNity health worKers
to address soclal determinants of health in immigranTs) project, aiming to provide comprehensive support to assist Chi-
nese immigrants in managing their diabetes and improving health outcomes. This manuscript describes the study protocol
for the LINK-IT project.

Methods

Study aim

This study aims to test the efficacy of two mHealth-based intervention strategies in improving diabetes outcomes among
Chinese immigrants with poorly controlled T2D using a 3-arm randomized controlled trial (RCT). We hypothesize that the
video-based DSMES intervention paired with CHW support will lead to the greatest reduction in HbA1c and improvements

in psychosocial and behavioral outcomes, followed by the video-based DSMES intervention alone, and then the usual
care group.

Study design

The LINK-IT Project is a 5-year research initiative funded by the NIH from September 2023 to June 2028. Its efficacy will
be evaluated through a 12-month 3-arm RCT. A total of 405 eligible participants will be randomized in equal allocation

to one of three groups (n=135 per group): (1) video-based DSMES plus CHW support (VIDEO+CHW), (2) video-based
DSMES only (VIDEQ), or (3) wait-list control (CONTROL). Outcomes will be assessed at baseline, 6 months, and 12
months. This trial protocol is reported in accordance with the SPIRIT 2025 Statement: Updated Guideline for Protocols of
Randomized Trials guideline [27]. Fig 1 presents the SPIRIT schedule of enroliment, interventions, and assessments of
the current trial.

Study setting

We will recruit 405 eligible participants in NYC. Potential participants will be identified through electronic health records
(EHR) and provider referrals across several clinic-based settings in NYC, including:

» Faculty group practices affiliated with a large academic medical system (NYU Langone Health);

 Federally qualified health centers (FQHCs), including the Charles B. Wang Community Health Center (CBWCHC),
which serves Chinese immigrants in Manhattan and Queens Chinatown;

* Independent, community-based primary care practices serving Chinese populations.

Study flyers will also be distributed at these sites to facilitate recruitment. Our research team has maintained longstand-
ing collaborations with these organizations for participant recruitment since 2016 through prior studies [18—20].

Sample size calculation

The sample size was estimated based on the group difference in the change in HbA1c at 6 months, the primary outcome
of this trial. Based on our preliminary data, we expect to observe a 0.5% difference in HbA1c change between the VID-
EO+CHW and CONTROL groups [19]. Based on data from a prior CHW intervention in Hispanic immigrants with T2D,
we expect to see a group difference of 0.4% in HbA1c change between the VIDEO+CHW and VIDEO groups [24]. Using
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TRIAL PERIOD

Close-
Enrolment Post-randomization
out
t b 4]
TIMEPOINT | Enrolment | Randomization
Baseline 6 Months 12 months
ENROLLMENT:
Eligibility Screen X
Informed Consent X
Randomization X
INTERVENTION/
COMPARATOR:
VIDEO+CHW [,
VIDEO L
CONTROL —_—
ASSESSMENTS:
HbAlc Level X X X
Self-Efficacy for Diabetes X X X
Dietary Intake X X X
Physical Activity X X X
Medication Adherence X X X
Emotional Support X X X

Fig 1. Participant timeline: Schedule of enrolment, interventions, and assessments.

https://doi.org/10.1371/journal.pone.0341217.9001

the observed SD=0.8% of HbA1c change in our preliminary study [19], a two-sample, two-sided t-test indicates that 86
participants per group will be required to detect a minimum group difference of 0.4% in HbA1c change with a power of
80% and a type | error of 0.0167 (to account for 3 group comparisons). We will extract HbA1c data from the EHR, which
often has a high rate of missing data due to various reasons (e.g., changing to a different health care system). Our pilot
study achieved a 70% completion rate of HbA1c follow-up data [19]. With a conservative completion rate of 60—-65%, we
will recruit 405 (135 per group) participants to yield a final sample of at least 258 (86 per group) to provide sufficient power
to detect significant differences between the three group comparisons (VIDEO+CHW vs. VIDEO; VIDEO vs. CONTROL;
VIDEO+CHW vs. CONTROL).
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Participant eligibility criteria

To be eligible for the study, participants must: (1) self-identify as ethnically Chinese, (2) be aged 18 years or older, (3)
have a documented diagnosis of T2D in their medical record, (4) have an HbA1c2>7% in the past 12 months, (5) possess a
smartphone or be willing to use a study-provided device, and (6) be willing to participate in video-based interventions.

Participants will be excluded if they are unable to provide informed consent, unable to participate meaningfully in the
intervention (e.g., significant uncorrected visual or hearing impairments), are pregnant, planning a pregnancy, or are cur-
rently breastfeeding.

Recruitment and informed consent

After identifying potential participants via EHR data search, the research team will first send a letter containing the study
flyer to the participants’ addresses. Interested individuals can then contact the research team directly, after which a brief
phone screening will be conducted to assess eligibility based on the study’s inclusion and exclusion criteria. During this
call, research staff, who are bilingual in English and Chinese, will explain the study’s purpose, procedures, potential risks
and benefits, and participants’ rights, ensuring that individuals have a clear understanding of the study before enroliment.

Those who meet all eligibility criteria and wish to participate will be scheduled for an enroliment visit at a convenient
community location of their choice, where written informed consent will be obtained prior to any study procedures. To
enhance accessibility and flexibility (e.g., for participants unable to attend in person due to long working hours), a verbal
informed consent option will also be offered when appropriate.

Randomization and blinding

Participants will be randomly assigned to one of the three study arms using a computer-generated permuted block
randomization procedure (block size =6), developed by the study biostatistics team. To minimize bias, data analysts and
study investigators will remain blinded to participants’ group assignments. However, due to the nature of the interventions,
neither participants nor CHWs delivering the intervention can be blinded.

LINK-IT interventions

Overview. The LINK-IT is a multicomponent intervention consisting of (1) 24 culturally and linguistically tailored
DSMES videos delivered weekly for 24 weeks, and (2) CHW support calls delivered biweekly for 24 weeks.

The DSMES videos have been developed based on Social Cognitive Theory (SCT) [28], which posits that self-
efficacy is a key determinant of behavioral change and is influenced by four major sources of information: mastery
experiences, social modelling, verbal persuasion, and physiological states [28]. To promote mastery experiences, the
intervention videos encourage participants to set incremental, achievable goals and to self-evaluate their progress.
Participants are also counseled on using self-reward for goal achievement. The videos provide training in problem-
solving strategies for common barriers to diabetes self-management. Social modelling is incorporated through videos
featuring Chinese patients with similar immigration backgrounds who have successfully managed T2D. Verbal per-
suasion, which motivates behavior change, is delivered by CHWs, who reinforce the DSMES video content through
physical diabetes counseling and by encouraging participants to adopt and maintain healthy behaviors, and partici-
pants are guided to recognize the physiological benefits of dietary modification and increased physical activity (e.g.,
improved sleep and better glucose control). In addition to content grounded in SCT, the videos address diabetes
education on medication adherence, glucose monitoring, stress management, healthy eating and cooking, and strat-
egies to increase physical activity. In total, 24 DSMES videos have been developed and previously tested in our pilot
study, which demonstrates their feasibility and acceptability among Chinese immigrants with poorly controlled T2D
[18-20].
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The CHW support calls are informed by the NIMHD Research Framework, which provides a guidance for address-
ing community- and societal-level factors that influence diabetes outcomes [21]. To enhance diabetes knowledge and
promote access to care, the CHW component complements the DSMES videos by identifying participants’ social needs
(e.g., access to healthy food, medications, or blood sugar testing supplies), linking participants to community and clinical
resources, assisting with healthcare navigation, and providing advocacy during clinical visits. Table 1 presents the detailed
components of the LINK-IT intervention.

Intervention arms. The LINK-IT trial employs a 3-arm RCT design:

1) VIDEO+CHW: Participants will receive 24 culturally and linguistically tailored DSMES videos delivered via text mes-
sage links (one video per week for 24 weeks). Each video is approximately five minutes long and is grounded in SCT
[28], emphasizing mastery experiences, social modelling, and skill-building for diabetes self-management (e.g., healthy
cooking, medication adherence, and physical activity). Fig 2 presents examples of the video content. In addition,
participants will receive biweekly telephone support from a trained, bilingual CHW throughout the 24-week intervention
period. Each call will take approximately 10—30 minutes. The goals of the CHW calls are to: reinforce video content
and support goal setting; systematically assess SDOH barriers (e.g., food insecurity, financial hardship for medications)
using a structured form; link participants to community resources; and provide assistance with healthcare navigation
and patient advocacy.

2) VIDEO: Participants will receive the same 24 DSMES videos (one video per week for 24 weeks) without CHW support.

3) CONTROL.: Participants continue to receive usual medical care, allowing for estimation of the effect sizes of each inter-
vention component relative to standard practice. Upon study completion, control participants are offered access to the
full 24 DSMES videos.

This 3-arm design enables the trial to assess the efficacy of the video intervention alone, evaluate the additional benefit
of personalized CHW support in addressing SDOH and barriers to care, and determine the overall effectiveness of the
combined intervention compared to usual care. Importantly, it allows the study to quantify the incremental value of CHW
support, understand mechanisms underlying improvements, and inform whether a digital-only approach could be sufficient
for broad dissemination or whether additional community-level support is necessary to reduce health disparities.

CHW training and fidelity. To ensure CHWs are well-prepared and maintain a standardized approach, they will
complete a 35-hour initial training provided by the study team. The training covers core competencies including diabetes
knowledge, culturally tailored diabetes self-management education, communication skills, motivational interviewing, goal
setting, problem-solving strategies, identification and assessment of SDOH barriers, and available community resources.
CHWs also receive guidance on patient advocacy and ethical considerations in research. Following the initial training,
CHWs will receive ongoing supervision through weekly team meetings and participate in case discussions to address
challenges, reinforce skills, and ensure adherence to the intervention protocol.

To monitor intervention fidelity, 10% of CHW audio-recorded calls will be randomly reviewed using a standard-
ized checklist assessing protocol adherence, counseling quality, goal-setting support, and appropriate use of referral
resources. Feedback from fidelity reviews will be provided to CHWSs regularly to maintain high-quality and consistent
delivery of the intervention.

Outcomes

Outcomes will be measured at baseline, 6 months, and 12 months. Data will be collected via surveys administered by
research staff over the phone.

Primary outcome. HbA1c level: HbA1c will be assessed at baseline, 6 months, and 12 months. We will extract the
EHR records to obtain enrolled participants’ HbA1c. In addition, given the missing data issues with EHR data, we will also
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Fig 2. Example of the LINK-IT videos.

https://doi.org/10.1371/journal.pone.0341217.9002

use a point-of-care A1C test kit (A71CNow® +system) to collect participants’ HbA1c. This test kit has been widely used in

diabetes trials and provides researchers with a fast, convenient, and reliable method for obtaining accurate HbA1c results

from a simple fingerstick, capturing the most recent glycemic status [29,30]. Trained research staff will assist with HbA1c

point-of-care measurements in a safe, private space at a community partner’s office, close to the participant’s home.
Secondary outcomes. Secondary outcomes include:

1) Self-Efficacy for Diabetes: Self-efficacy refers to participants’ confidence in managing T2D. It will be measured using
the Stanford Self-Efficacy for Diabetes Scale, a well-validated eight-item instrument that has been widely used in
diabetes-related studies [31,32]. Participants rate their confidence in performing specific self-management behaviors
on a 10-point Likert scale, ranging from 1 (not at all confident) to 10 (totally confident).
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2) Dietary Intake: Dietary intake will be assessed using the Starting the Conversation Diet Scale [33], a brief, validated
instrument designed to capture participants’ dietary behaviors. The scale assesses the frequency of key dietary prac-
tices, including fruit and vegetable consumption, sugar-sweetened beverage intake, and fast food consumption, provid-
ing a snapshot of overall diet quality. This tool has been widely used in studies related to obesity and diabetes across
diverse populations, including immigrant groups [34,35].

3) Physical Activity: The short version of the International Physical Activity Questionnaire will be used to assess the fre-
quency and duration of various physical activities over the past seven days [36]. This measure allows calculation of the
total number of minutes per week spent in vigorous, moderate, and mild intensity activities [36], and is one of the most
widely used tools to measure physical activities [37].

4) Medication Adherence: Adherence to prescribed medications will be assessed using the 11-item diabetes-specific
version of the Adherence to Refills and Medications Scale [38], which captures behaviors such as missed doses,
timing errors, and challenges in obtaining refills. Scores are calculated such that higher scores indicate poorer adher-
ence [38].

5) Emotional Support: Emotional support will be assessed using the Emotional Support Subscale from the NIH Toolbox
Adult Social Relationship Scales [39]. This validated instrument comprises eight items, which capture individuals’ per-
ceptions of empathy and understanding received from others in their social network. Total scores range from 8 to 40,
with higher scores reflecting greater perceived emotional support.

Covariates. Sociodemographic characteristics, health status, acculturation, SDOH, and cognitive function will
also be assessed at baseline. Basic sociodemographic and health information, including age, gender, marital status,
education, employment, income, insurance, duration of residence in the U.S., English proficiency, diabetes medication
regimen, duration of T2D, and relevant medical history, will be collected using a standardized sociodemographic
sheet. Acculturation will be evaluated using the PINE Study Acculturation Scale [40]. SDOH will be assessed using the
Accountable Health Communities Health-Related Social Needs Screening Tool [41], which allows for a comprehensive
examination of community- and societal-level factors that may influence diabetes outcomes in this population. In addition,
we will measure cognitive function using the Montreal Cognitive Assessment, a validated tool designed to assess multiple
cognitive functions, including attention, memory, language, executive function, visuospatial skills, and orientation [42].

Data management plan

All study data will be de-identified and managed in accordance with NYU Langone Health IRB protocol and federal
guidelines to ensure privacy and data integrity. Electronic data, including survey responses, intervention metrics, and
clinical outcomes, will be stored securely on NYU REDCap, with access limited to authorized personnel. Paper records
will be stored in locked cabinets in the researcher’s office. Mobile device data, such as video engagement and CHW call
logs, will be securely stored with identifiers kept separate in NYU OneDrive and in REDCap. De-identified datasets will be
archived for future analyses, and any external data sharing will require principal investigator approval and formal data use
agreements.

Safety considerations

The LINK-IT trial involves minimal-risk behavioral interventions, including video-based DSMES and CHW support. All
study procedures will be conducted in accordance with NYU Langone Health IRB protocol to ensure participant safety
and privacy. Participants will be informed that the interventions are educational and supportive and do not replace medical
care; they will be encouraged to contact their healthcare providers for any medical concerns. Any adverse events or unex-
pected issues related to participation will be documented and reported promptly to the research team and the IRB. CHWs
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will be trained to identify urgent health concerns during support calls and refer participants to appropriate medical care as
needed.

Statistical analysis

An intention-to-treat approach will be used for all analyses [43]. Primary analyses will employ linear mixed-effects models
with fixed effects for time, group (VIDEO+CHW, VIDEO, CONTROL), and their interaction, and a random intercept for
each participant. These models will test the hypothesis of differential changes in the primary and secondary outcomes
across the three groups at 6 and 12 months. Pairwise comparisons between groups (VIDEO+CHW vs. VIDEO, VID-
EO+CHW vs. CONTROL, and VIDEO vs. CONTROL) will be conducted, with adjustment for multiple comparisons using
the Bonferroni method. Model covariates will include any baseline characteristics found to be imbalanced across groups.
Sensitivity analyses will be conducted to assess the impact of missing data. All statistical analyses will be performed at a
two-sided significance level of 0.05 using R software.

Ethics and dissemination

This study protocol has been approved by the Institutional Review Board of the NYU Grossman School of Medicine
(S23-01274). Written or verbal informed consent will be obtained from all participants. The option of verbal informed
consent has been approved by the IRB. All data will be de-identified to protect participant confidentiality. Study results
will be disseminated through peer-reviewed publications, presentations at scientific conferences, and community
forums. The findings will provide critical evidence on scalable models for delivering DSMES to underserved immigrant
populations.

Study timeline

Recruitment for the LINK-IT trial commenced on December 29, 2024. As of the manuscript submission date, the trial
remains in the active recruitment phase, and neither participant enroliment nor data collection has been completed. We
anticipate that participant recruitment will be completed by March 31, 2027, data collection by March 31, 2028, and that
study findings will be available by August 31, 2028. A detailed study timeline is provided in the Supporting Information
File (S1 Table). The actual study progress is in line with the study timeline. The original trial protocol is presented in the
Supporting Information file (S2 File).

Discussion

This report presents the protocol for the LINK-IT Trial, a 12-month, three-arm randomized controlled trial evaluating a
multilevel intervention that integrates a culturally tailored, video-based DSMES program delivered via text message
with CHW support to improve diabetes outcomes among Chinese immigrants. By combining behavioral education
with assistance in navigating SDOH, this intervention targets multiple levels of influence on diabetes management in
this traditionally underserved population. To our knowledge, this is the first fully powered RCT to test the efficacy of a
personalized behavioral intervention for T2D management among Chinese immigrants with poorly controlled T2D. This
theory-informed, multicomponent approach has the potential to advance diabetes care, enhance self-management
behaviors, and improve diabetes outcomes in an underserved population. If proven effective, the LINK-IT intervention
will offer a scalable, low-cost, and sustainable strategy for delivering culturally and linguistically concordant DSMES
programs to a high-risk, underserved immigrant population. Furthermore, it may serve as a replicable model for other
minority and immigrant communities facing similar barriers to chronic disease management, contributing to improved
health outcomes for all communities.

Potential challenges include recruitment and retention within a hard-to-reach immigrant population and ensuring
technological accessibility. However, these risks can be mitigated by multiple recruitment strategies, the use of a highly
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accessible text message platform, frequent communication with participants, robust community partnerships, and suc-
cessful pilot work [18—20], which together demonstrate the team’s capacity to achieve recruitment and retention targets.

Strengths and limitations

Strengths of this trial include its rigorous, fully powered, 3-arm RCT design, which enables evaluation of the independent
and combined effects of video-based DSMES and CHW support. The intervention is culturally and linguistically tailored to
address the unique needs of Chinese immigrants with poorly controlled T2D, and it integrates behavioral education with
CHW support for navigating SDOH, targeting multiple levels of influence on diabetes management. Finally, the use of a
highly accessible text-message platform and strong community partnerships enhances feasibility, scalability, and potential
for real-world implementation.

Potential limitations include limited generalizability beyond Chinese immigrants in urban U.S. settings, as findings
may not extend to other immigrant groups or rural regions. The reliance on self-reported measures for some secondary
outcomes, such as dietary intake, physical activity, and medication adherence, may introduce reporting bias. Finally, the
12-month follow-up period may be insufficient to capture long-term maintenance of behavioral changes and glycemic
control.

Dissemination plans

Findings from the LINK-IT trial will be disseminated through multiple channels to reach both academic and community
audiences. Peer-reviewed publications and presentations at national and international conferences will communicate sci-
entific results to researchers, clinicians, and policymakers. Summaries of study findings will also be shared with broader
Chinese communities in culturally and linguistically appropriate formats, including newsletters, community events, and
digital media. Data sharing with external collaborators will be conducted in accordance with institutional policies, data use
agreements, and participant confidentiality protections. Additionally, insights from the trial may inform the development of
scalable interventions to reduce diabetes disparities among Chinese immigrants and other underserved populations.

Supporting information
S1 Table. Study timeline for the LINK-IT trial (September 2023 to August 2028; 5 years in total).
(PDF)

S2 File. Original study protocol.
(PDF)

S3 File. Protocol checklist.
(DOCX)
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