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ARTICLE INFO ABSTRACT

Keywords: Introduction: Racial/ethnic and socioeconomic disparities in diabetes prevalence and management persist. Un-

Diabetes met basic needs such as food insecurity and unstable housing interfere with optimal diabetes self-management.

E‘m}‘“ '?asm needs Bridge to Health/Puente a la Salud is a randomized pilot trial designed to examine the feasibility of testing the
avigation

effectiveness of addressing unmet basic needs via navigation services versus navigation plus diabetes self-
management support (DSMS) on improving diabetes-related outcomes among racial/ethnic minority and low-
income patients with uncontrolled diabetes.

Material and methods: We recruited and randomized 110 African American, Hispanic, and Medicaid patients
(any race/ethnicity) with diabetes and recent hemoglobin A1C > 8% to one of two 6-month interventions: 1)
Navigation only; or 2) Navigation + DSMS. In both arms, practice-embedded patient navigators help partici-
pants navigate social services and community-based resources to address unmet basic needs. In Naviga-
tion + DSMS, participants are also assigned to a community health worker (CHW) embedded in a local com-
munity-based organization who provides additional navigation support and delivers DSMS. A1C and unmet ba-
sic needs data are collected via routine lab and survey, respectively, at baseline and 6-month follow-up. Quali-
tative interviews with participants, health system leaders, CHWs, and patient navigators are conducted to ex-
plore intervention acceptability and determinants of implementation in a health care setting.

Discussion: Findings from this pilot feasibility study will enhance understanding about acceptability, prelimi-
nary clinical effectiveness, and facilitators and barriers to implementation of the Navigation only and Naviga-
tion + DSMS interventions and inform refinements of the overall study design for the larger, randomized clini-
cal trial.

Diabetes self-management
And community health workers

1. Introduction

In the U.S., 11.7% of African Americans and 12.5% of Hispanics
have type 2 diabetes, compared to only 7.5% of Whites [1]. In addition
to disparities in prevalence of diabetes, racial/ethnic minorities and in-
dividuals with low socioeconomic status (SES) are less likely than
White individuals and those with higher SES, respectively, to achieve
diabetes-related clinical targets (e.g., A1C < 7.0%) [1-3], and are
therefore at higher risk for diabetes complications and adverse cardio-
vascular outcomes [3]. These disparities are exacerbated by the pres-
ence of unmet basic needs, such as food insecurity, insufficient housing,
difficulty paying for medical care, and lack of transportation. Unmet
basic needs interfere with adequate diabetes self-management behav-
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iors, including healthy eating, physical activity, self-monitoring of
blood glucose, and medication adherence leading to poor glycemic con-
trol [4-11], increased healthcare utilization, and higher health care
costs [12-14]. Thus, there is a need for effective, comprehensive behav-
ioral interventions that address the social, behavioral, and economic
factors that impede optimal diabetes self-management among racial/
ethnic minority and low-income patients.

Health system-based social health interventions to address unmet
basic needs usually consist of helping patients navigate social services
and community-based resources. Navigation, also known as “linkage in-
terventions,” have been associated with reduction in food insecurity
[15], homelessness [16], unnecessary healthcare utilization (e.g., emer-
gency department visits) and costs [17-20]. It has been suggested that
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alleviating the socioeconomic stressors that often supersede diabetes
management, may result in improved self-care behaviors, followed by
subsequent improved diabetes-related outcomes [21]. However, results
from the few studies that have examined the effects of navigation pro-
grams on A1C [22-24], suggest that addressing unmet basic needs
alone may not be sufficient to improve outcomes for a complex disease
such as diabetes [25]. Findings from recent research indicated that
when community health workers (CHWs) provided both navigation to
community resources and disease self-management support, patients
experienced an improvement in glycemic control, blood pressure, and
self-rated mental health [26,27]. Thus, the overarching goal of our
work is to determine the effectiveness of navigation alone compared to
a combined diabetes self-management and social health intervention on
diabetes-related outcomes. Before conducting a large, pragmatic, ran-
domized trial, we sought to test the feasibility and acceptability of this
study design in the target population.

Bridge to Health/Puente a la Salud (R34DK119853) is a two-year,
randomized feasibility study funded in September 2018. Recruitment
has been completed and 110 eligible participants were randomized to
one of two 6-month study conditions: 1) navigation to community re-
sources only (Navigation); or 2) navigation plus diabetes self-
management support (Navigation + DSMS). The aims of the study are
to:

1. Determine intervention feasibility based on recruitment and
retention rates as well as other intervention process measures;

2. Assess intervention acceptability and determinants of sustainability
based on semi-structured qualitative interviews with participants,
patient navigators, CHWs, and health system leaders; and

3. Examine preliminary effectiveness by comparing the two study
arms on Al1C and healthcare utilization at 6 months post-
randomization.

This manuscript describes the study design and the protocols for re-
cruitment, intervention delivery, data collection, and analyses.

2. Materials and methods
2.1. Design

Bridge to Health/Puente a la Salud is a two-arm, randomized pilot
and feasibility study with a qualitative component to examine facilita-
tors and barriers to intervention implementation and sustainability.
This study was approved by the Institutional Review Board of Kaiser
Permanente Northwest (Portland, OR).

2.2. Setting

Participants were members of Kaiser Permanente Northwest
(KPNW), a large integrated non-profit health care system that provides
comprehensive prepaid health care to its more than 620,000 members
in Oregon and southwest Washington. Prior to this study being funded,
racial/ethnic health disparities in diabetes management were present at
KPNW, with a 3-15% gap in achieving the clinical target of A1C < 8%
between Hispanic and non-Hispanic White members, and a 2-9% gap
between African American and non-Hispanic White members across
primary care clinics.

In addition to providing comprehensive, integrated care, KPNW has
a patient navigation program that has been in existence for five years.
Patient navigators are embedded in the health system to assist with
connecting patients to internal medical services and/or community-
based resources. Thirty navigators are embedded in primary care clinics
and emergency departments across the region, and they document their
work in the electronic health record (EHR). Patient navigators come
from diverse educational backgrounds, are trained in motivational in-
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terviewing and receive regular supervision by a Patient Navigator Pro-
gram manager. Navigators engage with patient clinical teams in a vari-
ety of ways (e.g., documentation in the EHR, face-to-face case manage-
ment) depending on the urgency and specificity of the unmet medical
or social service need of the patient. In Bridge to Health/Puente a la
Salud, KPNW patient navigators provided navigation services to partici-
pants in both study arms.

2.3. Community partners

Given that community health workers (CHWs) can play an effective
role in addressing patient medical, social and economic needs
[20,22,23,28] as well as enhancing diabetes self-management [29-31],
we utilized CHWs to deliver diabetes self-management support and pro-
vide additional navigation to community-based resources to partici-
pants in the Navigation + DSMS arm. CHWs were embedded in six cul-
turally-specific community-based organizations (CBOs) in Portland,
Oregon that agreed to partner with us to implement this study — Famil-
ias en Accién, Latino Network, Northwest Family Services, Impact
Northwest, Volunteers of America, and Portland Opportunities Industri-
alization Center. In addition, we collaborated with Project Access NOW
(PANOW), another local CBO, that served as the hub in terms of facili-
tating referrals from our study team to their CHWs.

2.4. Participants

Study participants recruited from KPNW met the following inclusion
criteria: 1) aged 18 years or older; 2) identified as African American or
Hispanic, or a Medicaid recipient of any racial or ethnic background; 3)
preferred language was English or Spanish; 4) had a diagnosis of type 2
diabetes with most recent hemoglobin A1C > 8% measured on or after
January 2017; and 5) at the time of eligibility screening endorsed one
or more unmet basic needs. Medicaid health insurance coverage was
used as a proxy for low-income status given that patient-level SES vari-
ables are not available in the KPNW EHR. Patients were ineligible if any
of the above criteria were not met, had already worked with a KPNW
patient navigator in the past two months prior to recruitment, or if they
were unable to provide verbal informed consent due to cognitive or
psychiatric impairment.

2.5. Procedures

2.5.1. Recruitment

The study team aimed to enroll 100 participants. KPNW members
who met the demographic and clinical inclusion criteria were identified
using the EHR. Study staff sent eligible patients targeted recruitment
emails and letters that provided an overview of the study and a contact
number for potential participants to call and screen for eligibility. After
2-3 business days, study staff followed up on the recruitment letter
mailing/email with a phone call to potentially eligible participants to
describe the study and further assess eligibility by confirming African
American or Hispanic race/ethnicity or Medicaid coverage, as well as
administering the Your Current Life Situation (YCLS), a 9-item social
needs screener to determine if at least one unmet basic need was en-
dorsed. The YCLS is administered in English or Spanish and assesses the
following domains: living situation, concerns about living situation, fi-
nancial hardship, food insecurity, transportation, and help with activi-
ties of daily living [32]. Respondents who met study criteria provided
verbal informed consent prior to being enrolled. Recruitment took
place from March to mid-October 2019 and is now complete with 110
participants enrolled. Exceeding the target enrollment rate was inten-
tional, in an anticipation of participants being lost to follow-up or ter-
minating the study early. Recruitment and referral data were managed
using REDCap and Clara, a web-based client tracking tool and database
application. REDCap was managed by our study team with PANOW
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having limited, shared access and Clara was managed by PANOW with
our study team receiving monthly documentation reports.

2.5.2. Randomization

Eligible patients were randomized to the two study arms (Naviga-
tion vs. Navigation + DSMS) at a 1:1 ratio. Because there are signifi-
cant differences in achievement of diabetes-related clinical targets by
race/ethnicity [1,2], sex [2], and body mass index (BMI) [2], we strati-
fied randomization by sex (female, male), race/ethnicity (White, non-
White) and BMI (< 30, >30). Given the nature of this trial, participants
could not be blinded to randomization assignment.

2.5.3. Retention strategies

To retain participants in the study, we use some of the proven ap-
proaches described by Yancey et al. [33] for retaining racial/ethnic mi-
norities in research. Specifically, patient navigators and CHWs maintain
regular contact via phone or home visits with participants, and when
possible, study staff, navigators, and CHWs match the target population
in race/ethnicity, cultural background, and language. As an additional
retention strategy, participants are sent birthday cards. Participants re-
ceive up to $50 for completing the 6- month follow-up visit, which in-
clude completing the YCLS (social needs screener) and an A1C test.

2.6. Interventions

Participants in both study arms are sent diabetes educational mate-
rials from the American Diabetes Association (ADA), in English and
Spanish, by mail every month for six months to provide basic diabetes
management education and to keep them engaged in the study. In addi-
tion, participants were encouraged to continue receiving ‘usual care,’
which consisted of provider-prescribed diabetes treatment regimen in-
cluding medication management, self-monitoring of blood glucose, and
A1C checks every 3-6 months. Fig. 1 displays the flow diagram for each
intervention arm.
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2.6.1. Navigation only

In the Navigation Only arm, KPNW navigators embedded within pri-
mary care clinics help connect participants to social services and com-
munity-based resources to address identified unmet basic needs. After
randomization, study staff place a referral to the patient navigators us-
ing a standard EHR-based referral process. Once patient navigators re-
ceive the referral, they follow up within 14-21 days by phone or secure
email through the patient portal to address the identified unmet basic
needs by providing referrals to community-based resources or assisting
with enrollment in Medicaid or the Supplemental Nutrition Assistance
Program (SNAP), for example. During the course of the 6-month inter-
vention period, patient navigators follow up with the participant 1-3
times by phone or in person regarding progress with referrals and help
address additional needs that may develop during that timeframe.

2.6.2. Navigation plus diabetes self-management support

Participants randomized to the Navigation + DSMS arm are also re-
ferred to a KPNW patient navigator similar to participants in the Navi-
gation only arm. However, in addition, participants in this arm are as-
signed to a trained CHW who delivers the DSMS curriculum and pro-
vides additional navigation support in collaboration with the KPNW pa-
tient navigator, as needed, over the 6-month intervention period.
Specifically, once a participant is randomized to this arm, study staff
notify PANOW via email that a new participant has been enrolled.
PANOW would then assign a CHW to the participant considering the
participant's cultural background, preference, previous experience with
the CBO the CHW is embedded in, and geographical location, as well as
the CHW's current caseload. Once an assignment is made, study staff in-
form the participant of the CHW's name and contact information to de-
liver a warm hand-off for the referral. Furthermore, study staff provide
the CHWs name and contact information to the clinical care team by
sending a staff message to the primary care provider, and adding the
CHW as an additional care team member as well as placing a progress
note with CHW contact information in the patient's EHR. CHWs also re-
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Fig. 1. Bridge to Health/Puente a la Salud Intervention Arms. KP = Kaiser Permanente; YCLS = Your Current Life Situation (social needs screener); CHW = Com-
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ceive contact information for the patient's primary care provider and
could engage with the patient's care team via the patient navigator or
directly by phone. However, CHWs do not have access to document di-
rectly in the patient's EHR.

Upon receipt of a participant referral, CHWs are expected to contact
participants within a week to schedule an initial meeting either in the
participant's home or another public setting (e.g., library, church, café).
During the initial visit, the CHW follows up on community-based refer-
rals already placed by the KPNW patient navigator and assesses for ad-
ditional unmet basic needs. CHWs apply the Pathways to Health Model
[34], a step-by-step process to efficiently track activities and progress
towards addressing participant unmet basic needs during the 6-month
intervention period. There are 31 possible Pathways (e.g., Food Access,
Employment, Health Insurance Coverage, Housing, Transportation),
each involving a 3-step process (referral, check-in at 2 weeks, check-in
at 30 days) that need to be achieved to ‘close’ or ‘resolve the Pathway.’

In addition to addressing unmet basic needs, during weekly and bi-
weekly visits (in person or over the phone) CHWs deliver the American
Diabetes Association approved DSMS program, Decision-making Edu-
cation for Choices In Diabetes Everyday (DECIDE). DECIDE is a nine-
module, low-literacy- adapted diabetes and cardiovascular disease
(CVD) education and problem-solving training program [34,35]. It uses
problem-solving training as an evidence-based behavior change skill to
facilitate identifying and managing barriers to diabetes self-
management [36]. In the first session of DECIDE participants are taught
the clinical targets for diabetes-related outcomes (i.e., A1C, fasting
blood glucose, blood pressure, LDL, and HDL) and self-management be-
haviors needed to achieve those targets (i.e., healthy eating, engage-
ment in physical activity, medication adherence, and attending medical
appointments). The remaining eight sessions focus on teaching partici-
pants the five steps of problem solving within the context of diabetes
management: 1) identify the problem; 2) brainstorm possible strategies
for problem resolution; 3) select the most appropriate strategy; 4) apply
the strategy; and 5) evaluate the effectiveness of the strategy [34-36].
In a previous randomized clinical trial, participants with poorly man-
aged diabetes who received DECIDE experienced significant reduction
in A1C immediately post-intervention and had significant, sustained
improvement in diabetes knowledge, problem-solving skills, and dia-
betes self-care behaviors [37]. In Bridge to Health/Puente a la Salud,
the timing of the delivery of DECIDE is based on the needs of the partic-
ipant: for example, the CHW could choose to prioritize navigation ser-
vices prior to delivering DECIDE; address unmet basic needs and deliver
the DECIDE intervention content simultaneously; or deliver DECIDE
and continue to be available to address any new identified needs. Each
participant receives a binder with materials for the nine DECIDE mod-
ules, available in English and Spanish.

2.6.3. Treatment fidelity

To ensure standardized delivery of the study intervention, all CHWs
completed a 20-h in-person training that was co-facilitated by the Prin-
cipal Investigator (Fitzpatrick) and a DECIDE trainer from Johns Hop-
kins School of Medicine. A Popular Educacion (empowerment educa-
tion) approach was used throughout the training, which involves con-
necting the CHWSs' lived experiences to social determinants of health
and supporting collective action for social justice [38]. Use of this ap-
proach has been associated with an enhanced sense of empowerment
both among the CHWs and the families and communities they serve and
the empowerment translates into improved health [38,39]. Specific
content covered during the training consisted of the following: an
overview of diabetes and the racial/ethnic disparities in optimal disease
management; information about study implementation and research
ethics; an in-depth review of the DECIDE materials; and role-play exer-
cises of the nine DECIDE sessions. A refresher training was provided
midway through the 6-month recruitment period to support the exist-
ing CHWs and train a new CHW who joined the team. The CHWs re-
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ceive regular supervision and bi-monthly case management from the
Principal Investigator. In addition, a random selection of CHW visits are
audio-recorded (with verbal consent from the study participants) and
reviewed by the Principal Investigator as another check for fidelity. The
KPNW patient navigators are in regular contact with their direct super-
visors, and the study team met as needed with the Patient Navigator
Program manager to provide pertinent study updates and modify the
referral process as needed based on navigators’ caseloads.

2.7. Study measures

2.7.1. Feasibility

The primary outcome of this pilot trial is feasibility, which will be
determined by: a) recruitment and retention rate; b) percent of success-
ful referrals to patient navigators and CHWs; ¢) mean number of days to
connect patients to navigators and CHWs; d) proportion of participants
whose unmet basic needs are met at the end of the 6-month interven-
tion; and e) DECIDE session completion. Table 1 provides the definition
and goals for each feasibility measure. Referral data (i.e., to navigators,
CHWs, and community-based resources), completion of DECIDE ses-
sions, and additional intervention contacts, are obtained from the EHR
or through Clara, a web-based client tracking tool and database applica-
tion that is used by PANOW and the CHWs for case management.

2.7.2. Acceptability

Semi-structured qualitative interviews with 20 randomly selected
participants and 5 senior health system administrators as well as focus
groups with 5 or more CHWs and KPNW patient navigators each are be-
ing conducted to assess intervention acceptability and identify determi-
nants of implementation and sustainability. Formal qualitative inter-
views with clinical care team members are not being conducted due to
their limited time and bandwidth; however, the Principal Investigator

Table 1

Feasibility measure definitions.
Measure Definition/Calculation Study Goal
Recruitment rate  Number of eligible participants Recruit 100

recruited/Total number of eligible patients participants over
a 6-month period®
Retain at least
80% of
participants at the
end of the study
with 6-month
outcome data

Retention rate Number of participants with 6-month
outcome data (i.e., an A1C test and
completed social needs screener)/Number

of enrolled participants

Percent of Number of participants with at least one Connect 50% or
successful encounter (via phone or in person) with a more participants
referrals to community health worker and/or patient  to a community
community navigator/Total number of participants health worker

health worker randomized and referred
and/or patient
navigator

Mean number of
days to connect

participant to

and/or patient
navigator

Mean number of days between the date of 7-14 days
referral to the date of first encounter (via
phone or in person) with a community

patient health worker and/or patient navigator
navigator or across participants per study arm
CHW

Proportion of Based on responses to the social needs Resolve at least
participants screener at the 6- month follow-up in both one unmet basic
with unmet study arms and the number of Pathways need during the
basic needs met closed by the CHW in the 6- month
at the end of the Navigation + DSMS arm intervention per
6-month participant
intervention

DECIDE session Number of DECIDE sessions (total of 9) At least 8 sessions
completion successfully delivered to a participant by

the CHW

a Recruitment has been completed and 110 participants were recruited over a
9-month period.
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(Fitzpatrick) did solicit feedback on the study design and recruitment
methods during informal conversations with providers and at care team
huddles at the beginning of the study. Interviews with patients, health
system administrators, CHWs, and patient navigators are conducted by
phone and focus groups in-person following interview guides devel-
oped using the Tailored Implementation for Chronic Diseases (TICD)
[40] and the Practical, Robust Implementation and Sustainability
Model (PRISM) [41] frameworks. Specifically, using the TICD frame-
work, interview questions cover the following domains: a) intervention
factors (e.g., Is intervention delivery feasible for the patient navigators and
CHWs?); b) individual health professional factors (e.g., What skills are
needed to effectively deliver the interventions and do the navigators and
CHWs have those skills?); c) professional interactions (e.g., What referral
processes and communication are needed between the different levels of care
and what changes are needed to facilitate adherence to these processes?); d)
incentives and resources (e.g., How do the information systems (EHR and
Clara) facilitate or hinder the referral process and communication between
the different levels of care?); e) capacity for organizational change (e.g.,
What organizational changes are needed to implement and sustain the inter-
vention?); and f) social, political, and legal factors (e.g., Do economic
constraints on the healthcare budget facilitate or hinder implementation and
sustainability of the intervention?). To further examine intervention ac-
ceptability from the participant perspective, based on the PRISM frame-
work, interview guides are designed to assess the degree to which the
Navigation and Navigation + DSMS arms are: a) patient centered; b)
provide patient with choices; c) addresses patient barriers; d) involves a
seamless transition between program elements; e) easy to access; f) bur-
densome; and g) provides feedback of results.

2.7.3. Diabetes-related clinical measures

Hemoglobin A1C values obtained during routine care within a 60-
day window around the 6-month post-randomization date and entered
in the EHR will be extracted. We will use this data to determine the pro-
portion of participants with an A1C test and an A1C < 8% in each arm
at the 6-month follow-up.

2.7.4. Healthcare utilization

Primary care, emergency department, and pharmacy utilization
data will also be extracted from the EHR. We will particularly examine
the number of no shows to scheduled primary care appointments, emer-
gency department visits, and refills of diabetes-related prescriptions 6
months prior to randomization and 6 months post-randomization.

2.8. Statistical and qualitative analysis plan

Before we carry out any analyses, we will audit the data for quality
and completeness, and evaluate missing data patterns. We will examine
variable distributions for outliers and assess them to ensure that they
meet the assumptions of the planned analysis. We will present the base-
line characteristics as means and standard deviations for continuous
variables and as percentages for categorical variables. Nominal vari-
ables will be coded as categorical variables for inclusion as predictors in
multivariate analyses. All inferential tests will be carried out at a two-
tailed alpha level of 0.05. We will examine group differences on impor-
tant baseline factors using a student t-test (or the nonparametric Mann-
Whitney U test) for continuous variables and chi-square test (or the
Fisher's exact test) for categorical variables. Significant variables will be
included as covariates in the models.

Recruitment and retention rate, proportion of participants with a
successful referral to a patient navigator and CHW, mean number of
days to connect each participant to a navigator and CHW, and propor-
tion of participants with unmet basic needs met at 6-month follow-up
will be calculated as described in Table 1. For the qualitative analysis, a
coding dictionary will be developed based on review of the transcripts’
content and interview questions. Codes will denote content of ques-

Contemporary Clinical Trials Communications 22 (2021) 100779

tions, TICD and PRISM domains, and concepts naturally emerging from
the discussions. During the coding process, inter-rater reliability will be
established by comparing the agreement in coded text with 20% of the
transcripts between two coders. Any differences in coding will be re-
solved through discussion, and the two coders will meet regularly to
discuss and refine the coding process. A qualitative database will be
compiled, coded, and analyzed using a qualitative software program
(Dedoose). Once all transcripts are coded within the software program,
we will use text retrieval and grouping functions on specific codes and
combinations of codes for a particular topic and summarize the issues,
agreements, and disagreements in the content for each item. This
process will result in a list of themes relating to intervention acceptabil-
ity [42] and determinants (barriers and facilitators) of implementation
and sustainability. As we summarize and interpret, we will identify
findings or patterns among themes and will review data for statements
that directly confirm or discredit our interpretations [43-45].

To assess preliminary effectiveness, using a chi-square test, we will
compare the two study arms on proportion of participants with
A1C < 8% at 6-month follow-up. In addition, we will conduct a logistic
regression analysis to assess the association between the study arms and
Al1C < 8% at 6-month follow-up, coding the study arms as a binary
variable (Navigation only as the reference) as the predictor of interest.
We will control for factors that are not balanced between the two arms
(e.g., age, sex) in the model. We will conduct similar analyses for the bi-
nary outcome, A1C test completed (yes or no).

To analyze the number of emergency department (ED) visits by each
participant, we will count and then summarize the distribution of the
ED count with means, medians, standard deviations, quartiles, fre-
quency, and proportion of participants with 0, 1, 2+ ED visits, by study
arm. We will use the Poisson model (or negative binomial model when
appropriate) to analyze the relationship between study arms and the
number of ED visits adjusting for the covariates that are significantly
different between the two arms. We will report the estimated rate ratio
(RR) associated with the study arm binary variable and the 95% CI.

The primary care no-show visit rate will be calculated as the number
of primary care visits a participant missed divided by the total number
of primary care visits scheduled during the 6-month follow-up period.
The time to refill a medication will be based on number of days between
the diabetes medication being dispensed and the previous supply run-
ning out. Delayed refills will be defined as medication not being dis-
pensed for 7 days or more after the previous supply ran out. For each
participant, number of delays or gaps in refills and number of days
without a refill will be calculated. Both no-show visit rate and number
of delays in refills are continuous variables. We will summarize the dis-
tributions with means, medians, standard deviations, and quartiles for
each study arm. Assuming normal distribution, we will use the two-
sample t-tests to compare the means of these two outcomes between the
two study arms. We will use multiple linear regression modeling to ex-
amine the association between study arms and these two outcomes.
Based on expectations of fairly well-balanced study arms for these two
outcomes we will adjust for all unbalanced factors in the models. We
will report the coefficients and the 95% CIs associated with the study
arm binary variable.

3. Discussion

As the Centers for Medicare and Medicaid Services (CMS) move to-
ward a value-based payment model accounting for social risks [46],
healthcare systems and community-based settings across the U.S. are
gradually implementing procedures to increase the screening of unmet
basic needs and other social risks [47-50]. Furthermore, the CMS Ac-
countable Health Communities initiative is a demonstration project to
increase social risks screening followed by navigation to social services
or community-based resources to address those needs in clinical care
settings across the U.S [51]. As a result of these policies and demonstra-
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tion projects, navigation is emerging as an enhanced standard of care;
however, protocols for effective navigation within healthcare settings,
particularly as it relates to diabetes management, still needs to be estab-
lished, which findings from this study will inform. Findings from this
trial will contribute to the limited literature on the effect of navigation
programs on diabetes-related outcomes and acceptability of this inter-
vention from the participant perspective based on qualitative inter-
views. Furthermore, we will be able to examine if combining diabetes
self-management support with navigation to address the unmet basic
needs that interfere with diabetes self-management may help reduce
the persistent racial/ethnic disparities in glycemic control.

Even at this pilot phase we decided to utilize existing healthcare
staff, particularly patient navigators, as well as CHWs embedded in cul-
turally specific CBOs to pragmatically test the feasibility of implement-
ing the interventions. The novel approach of pairing patient navigators
with CHWs to deliver the Navigation + DSMS intervention facilitates
key linkages among the patient, care team, and the community and fos-
ters a unique form of partnership between the health care system and
community-based organizations. Qualitative interviews and focus
groups with participants, senior health system administrators, naviga-
tors, and CHWs will provide pertinent information on the facilitators
and barriers to implementation as well as determinants of sustainabil-
ity. These qualitative findings will shed light on the best approaches for
integrating CHWs in healthcare settings to address unmet basic needs
and improve diabetes self-management as well as how to maximize the
coordination among the care team.

There are some limitations to the study design in that there was no
‘usual care’ only arm to pilot test the effect of Navigation only. We
thought it to be unethical to assess for unmet basic needs and not pro-
vide any support, in addition to the challenge of successfully recruiting
and randomizing vulnerable, socially complex participants to ‘usual
care.” Adding a diabetes self-management support intervention only
arm was also considered, yet the findings from this design may be mini-
mal as there is already numerous studies demonstrating the effective-
ness of diabetes self-management interventions in the literature [52].
Also, we designed this trial applying a health equity lens, which in-
volves going beyond the traditional clinical and self-management con-
text to also acknowledge the social context in which these participants
are trying to manage their diabetes and make behavioral changes
[53,54]. Another limitation is that we did not enroll patients who were
delayed or completely disengaged from routine care for their diabetes
as patients were required to have a recent A1C test documented in the
EHR prior to recruitment and randomization. For future work, this par-
ticular population would be important to incorporate in the delivery of
the intervention, yet we would have to consider effective strategies for
successfully engaging them in the study.

Despite advances in treatment, racial/ethnic and socioeconomic dis-
parities in the prevalence and management of diabetes persist. These
disparities are exacerbated by unmet basic needs that interfere with op-
timal diabetes self-management. Social health interventions such as
navigation to social services and community-based resources to address
unmet basic needs are necessary but may not be sufficient to improve
diabetes-related outcomes. The Bridge to Health/Puente a la Salud pilot
study is designed to test the feasibility of a pragmatic, two-arm random-
ized trial to compare the effectiveness of navigation only to naviga-
tion + evidence-based diabetes self-management support on diabetes-
related outcomes among racial/ethnic minority and low-income pa-
tients with poor glycemic control. Quantitative and qualitative findings
from this pilot study will enhance understanding about acceptability,
preliminary clinical effectiveness, and facilitators and barriers to imple-
mentation of these two intervention conditions and inform refinements
of the interventions and overall study design for the larger, randomized
clinical trial.
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