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Bridge to Health/Puente a la Salud: a pilot randomized trial
to address diabetes self-management and social needs

among high-risk patients

Stephanie L. Fitzpatrick,"* Dea Papajorgji-Taylor,' Jennifer L. Schneider," Nangel Lindberg,"
Melanie Francisco,' Ning Smith,' Katie Vaughn," Elizabeth A. Vrany,” Felicia Hill-Briggs’

Abstract

Social needs contribute to persistent diabetes disparities; thus,
it is imperative to address social needs to optimize diabetes
management. The purpose of this study was to determine
determine the feasibility and acceptability of health system-
based social care versus social care + behavioral intervention to
address social needs and improve diabetes self-management
among patients with type 2 diabetes. Black/African American,
Hispanic/Latino, and low-income White patients with recent
hemoglobin A1C (A1C) = 8%, and 21 social need were recruited
from an integrated health system. Patients were randomized to
one-of-two 6-month interventions: (a) navigation to resources
(NAV) facilitated by a Patient Navigator; or (b) NAV + evidence-
based nine-session diabetes self-management support (DSMS)
program facilitated by a community health worker (CHW).

A1C was extracted from the electronic health record. We
successfully recruited 110 eligible patients (54 NAV; 56 NAV

+ DSMS). During the trial, 78% NAV and 80% NAV + DSMS
participants successfully connected to a navigator; 84% NAV +
DSMS connected to a CHW. At 6-month follow-up, 33% of NAV
and 34% of NAV + DSMS participants had an A1C < 8%. Mean
reduction in A1C was clinically significant in NAV (-0.65%) and
NAV + DSMS (-0.72%). By follow-up, 89% of NAV and 87%

of NAV + DSMS were successfully connected to resources to
address at least one need. Findings suggest that it is feasible
to implement a health system-based social care intervention,
separately or in combination, with a behavioral intervention

to improve diabetes management among a high-risk, socially
complex patient population. A larger, pragmatic trial is needed
to test the comparative effectiveness of each approach on
diabetes-related outcomes.
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INTRODUCTION

Despite advances in diabetes treatments, racial/
ethnic and socioeconomic disparities in diabetes
prevalence and management persist [1]. Black/
African American, Hispanic/Latino, and individ-
uals with low socioeconomic status are also at in-
creased risk for diabetes complications including

Implications

Practice: Healthcare settings should consider
implementing social care alone or combining it
with an evidence-based behavioral intervention
to improve diabetes management, address pa-
tient social needs, and reduce diabetesrelated
inequities.

Policy: Adequate reimbursement for social care
practice (e.g., screening and navigation) and de-
livery of evidence-based behavioral interventions
for diabetes are needed to effectively reduce
health inequities.

Research: Future research should examine the
comparative effectiveness and sustainability of a
social care only versus social care plus behavioral
intervention to improve diabetes management in
a high-risk, socially complex patient population.

cardiovascular disease [2], due to challenges with
achieving diabetesrelated clinical targets [2-4].
Diabetes self-management interventions have been
found to be efficacious for reducing A1C among
Black/African American and Hispanic/Latino adults,
with a mean 0.31% greater reduction in A1C com-
pared to control across studies [5]. Unfortunately,
access to these interventions [6] and ability to make
health behavioral changes needed for long-term op-
timal diabetes management are often limited due to
social needs [7, 8].

Social needs (e.g., food insecurity, unstable housing,
difficulty paying for medical care, and lack of trans-
portation) exacerbate disparities in diabetes preva-
lence and complications as they disproportionately
affect Black/African American, Hispanic/Latino, and
low-income individuals [9]. Specifically, social needs
are a major barrier to adequate diabetes self-manage-
ment (e.g., healthy eating, being active, monitoring
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blood glucose, and taking medications), resulting in
suboptimal diabetesrelated outcomes [10-13] and
increased healthcare utilization and costs [13-15].
Healthcare systems across the USA are gradually
implementing social care interventions such as
navigation (NAV) to social services or community-
based resources to address patient social needs
[16-18]. Navigating patients to social services and/or
community-based resources has been associated with
reduction in homelessness [19] and food insecurity
[20]; however, there have been mixed findings re-
garding the effectiveness of NAV on improving hemo-
globin A1C [21-24]. Therefore, addressing social
needs may be necessary, but not sufficient for man-
agement of a complex disease such as diabetes [25].

Several studies have tested social care interven-
tions to address social needs as a component within
a behavioral intervention for diabetes selfmanage-
ment. These multi-faceted interventions are often
led by community health workers (CHWs). CHW-
led diabetes management interventions generally re-
duce A1C [26-30] among Black/African American,
Hispanic/Latino, and low-income patients. However,
details about whether or not social needs were suc-
cessfully addressed are often not reported in these
combined behavioral and social care studies [25].
This limits our understanding about the association
between addressing social needs and improving
diabetes-related outcomes in the context of a behav-
ioral intervention, which may have implications for
whether healthcare settings decide to only imple-
ment the single-component intervention or the com-
bined behavioral and social care intervention.

Alleviating the socioeconomic stressors that often
supersede diabetes self-care among Black/African
American, Hispanic/Latino, and low-income patients
seems imperative to optimize diabetes management,
reduce inequities, and decrease healthcare costs [8].
However, the best approach—social care intervention
only or combined behavioral and social care inter-
vention—to address social needs while improving
diabetesrelated outcomes has not been well estab-
lished. Prior to establishing the effectiveness of each
approach, the feasibility of implementing either ap-
proach in a large healthcare setting as well as the
acceptability to patients needs to be examined as
the U.S. healthcare system embarks on establishing
standards for social care practice [18].

The purpose of Bridge to Health/Puente a la
Salud (R34DK119853) was to determine the feasi-
bility and acceptability of implementing a social
care intervention only versus a social care plus be-
havioral intervention in a large, integrated health
system to address social needs and improve diabetes
selfmanagement among Black/African American,
Hispanic/Latino, and low-income patients with
type 2 diabetes. We hypothesized that Bridge to
Health/Puente a la Salud would be feasible to im-
plement based on recruitment, retention, and
other intervention-related metrics and deemed an

acceptable intervention to address social needs and
improve diabetes self-management by patients. For
the purposes of this study and to align with current
definitions used in the literature, we use the term
“social risks” when referring to adverse social cir-
cumstances that are related to poor health, which a
patient may endorse on a screener, and we use “so-
cial needs” when referring to the social risks that the
patient identifies as priority and request assistance
to address [31].

METHODS

The Bridge to Health/Puente a la Salud study
protocol has been published elsewhere [32]. In sum-
mary, the trial was conducted at Kaiser Permanente
Northwest (KPNW), a large, integrated healthcare
system that provides comprehensive health care to
its > 620,000 members in Oregon and southwest
Washington. Eligible KPNW patients met the fol-
lowing inclusion criteria: (a) aged 18 years or older;
(b) had a diagnosis of type 2 diabetes with hemo-
globin A1C 2 8% 2 weeks prior to recruitment (this
value was used as baseline A1C); (c) identified as
Black/African American or Hispanic/Latino, or
a Medicaid recipient of any racial or ethnic back-
ground; (d) preferred language was English or
Spanish; and (e) at the time of eligibility screening
endorsed one or more social risks. Patients were con-
sidered ineligible if they were already receiving NAV
services to address their social needs or unable to
provide verbal informed consent due to cognitive or
psychiatric impairment. We used a targeted recruit-
ment approach by first identifying potentially eli-
gible patients in the electronic health record (EHR)
and then emailing or mailing recruitment letters.
Letters were followed by a phone call from study
staff who described the study and further assessed
eligibility by confirming race/ethnicity and health
coverage and administering a social risks screener.
After confirming eligibility, verbal informed con-
sent was obtained and documented and then
patients were randomized (stratified by race/ethni-
city, sex, and body mass index) [3, 4] to one of two
6-month study arms—social care intervention only or
social care plus behavioral intervention. Participants
received a $50 gift card for completing the 6-month
follow-up data collection (i.e., A1C test and a repeat
social risk screener). The trial was approved by the
Institutional Review Board of KPNW and was con-
ducted from September 2018 to December 2020.

Interventions, training, and treatment fidelity
Details about each intervention arm, CHW training,
and treatment fidelity have been previously pub-
lished [32] and are summarized below.

Navigation only — NAV
The social care intervention consisted of naviga-

tion to resources and was designed to align and
TBM
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integrate with routine social care practices at KPNW.
Specifically, we utilized KPNW Patient Navigators
to connect participants to internal medical services
and/or community-based resources to address re-
ported social needs. The KPNW Patient Navigator
addressed the participant’s social needs by pro-
viding referrals to community-based resources or
assisting with enrollment in social services. During
the 6-month intervention period, Patient Navigators
followed up with the participant 1-3 times by phone
or in person to discuss progress with referrals and to
address any new social needs.

Navigation + diabetes selfmanagement support—-NAV
+ DSMS

Participants randomized to this study arm also re-
ceived navigation to resources from a KPNW Patient
Navigator as well as diabetes self-management sup-
port (DSMS) from a CHW. We leveraged existing
community partnerships to identify and train six
CHWs to deliver the diabetes self-management sup-
port intervention while working in tandem with the
KPNW Patient Navigators to address participant
social needs. The six racially and ethnically diverse
CHWswere embedded in six partnering community-
based organizations (CBOs) in Portland, Oregon
that have a commitment to serving communities of
color. Once a participant was randomized to this
arm and assigned a CHW, study staff provided the
CHW’s name and contact information to the clin-
ical care team via the EHR. CHWs were provided
with a list of the participant’s reported baseline so-
cial needs, and the name and contact information
of the participant’s primary care provider as well as
the KPNW Patient Navigator(s) working with their
assigned participants to facilitate collaborative and
nonredundant navigation services. CHWs did not
have access or ability to document directly in the
participant’s EHR.

CHWs were expected to follow-up with their
assigned participants within a week of being as-
signed to schedule an initial meeting either in the
participant’s home or a public setting (e.g., library,
church, café). During the initial meeting, the CHW
assessed for additional social needs, then followed
up with the KPNW Patient Navigator to collaborate
on how best to address the needs. CHWs applied the
Pathways to Health Model [33], a three-step process
(referral, check-in at 2 weeks, check-in at 30 days)
to efficiently track progress towards addressing all
of the social needs the participant wanted assistance
with and that were not already being addressed by
the KPNW Patient Navigator.

CHWs also delivered the ADA-recognized dia-
betes support program (https://www.professional.
diabetes.org/content-page/diabetes-support-
directory), Decision-making Education for Choices
In Diabetes Everyday (DECIDE) [34, 35]. DECIDE

is a nine-module, low-literacy-adapted program that

uses problem-solving training as an evidence-based
behavior change skill to facilitate identifying and
managing barriers to diabetes self-management [36].
The first session covers diabetes and cardiovascular
disease education and self-management behaviors.
The remaining eight sessions focus on the five steps
of problem-solving within the context of diabetes
self-management.

Since DECIDE and accompanying materials were
initially developed and delivered in English, for
Bridge to Health/Puente a la Salud, the participant-
facing materials were professionally translated
into Spanish and culturally adapted by one of the
co-investigators (N.L.) and an external consultant
to ensure they were linguistically and culturally ap-
propriate for participants whose origins were from
various Spanish-speaking countries. Specifically,
N.L. and the external consultant conducted a thor-
ough overview of the content, paying close attention
to the terminology referenced and readability levels.
Adaptations were made to make sure terms and con-
cepts resonated with Hispanic/Latino participants,
including the use of culturally specific references,
for example, referring to tortillas and rice when dis-
cussing carbohydrate intake. Similar to the original
DECIDE materials, text was translated to accommo-
date Spanish-speaking participants with limited lit-
eracy, avoiding, when possible, complex or clinical
jargon, long sentences, and low-frequency words.

CHWs delivered the DECIDE program in English
or Spanish, based on the participant’s preference,
on a weekly or bi-weekly basis primarily in-person,
but sometimes over the phone depending on the
participant’s needs. During DECIDE visits, CHWs
addressed social needs with participants. When so-
cial need crises arose (e.g., eviction), priority was
given to addressing the social need(s), either in
addition to or in place of discussing the DECIDE
content.

Interventionist training and treatment fidelity

All CHWs completed a 20-hour training on the study
design, research ethics, diabetes 101, delivering
DECIDE, and addressing social needs. CHWs re-
ceived supervision and case management twice
a month from the principal investigator (S.L.F.).
A random selection of CHW visits were audio-
recorded and reviewed by S.L.F. as another check
for fidelity.

Study measures

All diabetes-related clinical data (e.g., labs, vitals,
anthropometric measures, comorbid diagnoses)
and demographics (i.e., sex, age, race and eth-
nicity, health coverage) were extracted from
the EHR. Median household income was pulled
from the 2013 to 2017 American Community
Survey 5-year estimate data at the block level.
During eligibility screening/baseline and at the
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Acceptability

Semi-structured qualitative interviews were con-
ducted by phone with a small subset of randomly
selected participants to assess acceptability of each
intervention arm. We intentionally aimed for a
greater number of interviews with the NAV + DSMS
participants to reach a saturation point in under-
standing the acceptability of working with a CHW
regarding social needs and diabetes self-manage-
ment. We felt that interviewing a smaller number
of NAV participants would be sufficient for under-
standing experiences in this intervention arm.

A71C

A1C obtained during routine care and documented
in the EHR was used to determine the proportion
of participants in each study arm with an A1C <
8%, AIC test at follow-up, and mean change in
AI1C. Because routine A1C testing schedule was
not always aligned with participants’ 6-month post-
randomization date, A1C tests that occurred during
the 60 days prior or 80 days after the 6-month post-
randomization date were used to determine A1C at
follow-up.

Statistical and qualitative analysis

For AlCrelated analyses, we used an intention-to-
treat (ITT) approach (missing A1C follow-up data
was handled using multiple imputation) as well
as a per protocol approach. Specifically, we ran a
chi-square test to compare the two study arms on
proportion of randomized participants with an
A1C < 8% at follow-up and examined mean change
in A1C over 6 months in each arm separately. For
the per protocol analysis, we examined the propor-
tion of participants with an A1C < 8% at follow-up
as well as mean change in A1C in each arm among
participants with an A1C test at follow-up and who
received their assigned intervention (at least one
encounter with the KPNW Patient Navigator in
the NAV arm or completed at least one DECIDE
session with the CHW in the NAV + DSMS arm).
Lastly, using logistic regression, we explored the as-
sociation between number of social needs addressed
and A1C < 8% in each study arm, controlling for age
(centered) and sex, among participants with an A1C
test at follow-up and separately among participants
that received the intervention. All quantitative ana-
lyses were performed using SAS/STAT software,
Version 9.4 of the SAS System for Windows (SAS
Institute Inc., Cary, NC).

For the qualitative analysis, study staff trained in
qualitative methods (D.P-T. and J.L.S.) conducted
a content analysis aided by a qualitative software
program, Dedoose. First, a coding dictionary was
developed based on review of the interview ques-
tions and a subset of transcripts. During the coding
process, D.P.-T. and J.L.S. met regularly to discuss
and refine the codebook and coding process, and

any differences in coding were resolved through
discussion with changes subsequently applied to
transcripts. Once all transcripts were coded within
Dedoose, text retrieval and grouping functions were
used to produce reports on specific codes and com-
binations of codes for a particular topic. These top-
ical reports were then iteratively reviewed, and the
content summarized. This process resulted in a list
of themes related to intervention acceptability.

RESULTS

Figure 1 presents the Consort Diagram. Out of 425
potentially eligible patients, 141 were screened, and
110 were randomized (54 NAV; 56 NAV + DSMS).
There were 12 participants in the NAV arm and 3
participants in the NAV + DSMS arm who did not
receive their assigned intervention because they
either changed their mind about participation or
were hard to reach by phone after randomization.
Thirteen participants in the NAV + DSMS arm only
received NAV as they were experiencing an active
social needs crisis (i.e., housing insecurity or home-
lessness) throughout the intervention period and
were not able to start DECIDE sessions. Two par-
ticipants (one in each study arm) died during the
study period for reasons unrelated to participating
in the trial.

Table 2 presents the baseline characteristics of
the 110 participants enrolled in Bridge to Health/
Puente a la Salud. Mean age across both study arms
was 53 years and 70% of patients were female. The
sample was racially and ethnically diverse, including
14 participants total whose primary language was
Spanish. Forty percent of the participants had
Medicaid coverage. Participants had been living
with diabetes an average of 9 years, with 42% pre-
scribed oral medications, 16% insulin, and 40% both
oral and insulin to manage their diabetes. Mean
baseline A1C was 9.9%. In terms of social risks, over
60% of participants in each arm reported three or
more social risks at baseline on the YCLS with finan-
cial hardship (e.g., trouble paying for utilities, med-
ical supplies) and food insecurity as top reported
risks. More specifically, 27 (50%) NAV participants
and 22 (39%) NAV + DSMS participants reported
having trouble paying for medical care/supplies in
the past 3 months (data not shown in table).

Feasibility metrics

Table 1 presents results of the feasibility metrics. In
terms of recruitment, we successfully enrolled 110
eligible patients over an 8-month period, recruiting
and enrolling 1-4 patients per week. In both study
arms, over 70% of participants were successfully
connected to a KPNW Patient Navigator (78%
NAV; 80% NAV + DSMS) and CHW (84% NAV +
DSMS). Connecting participants to a KPNW Patient
Navigator took a little longer on average (13.5 days
NAV; 14.3 days NAV + DSMS) compared to
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connecting participants to a CHW (9 days NAV +
DSMS). Of the 40 participants in the NAV+DSMS
arm, mean number of completed DECIDE sessions
was 7.4. Ten (25%) participants completed less than
eight DECIDE sessions and the remaining 30 (75%)
completed all nine sessions. We did not reach our
retention goal in terms of follow-up A1C test for the
NAYV arm (67% with follow-up A1C test), but we did
for the NAV + DSMS arm (80% with follow-up A1C
test). Over 90% of participants in each study arm
provided either an A1C or completed the YCLS
over the phone with study staff at follow-up.

Social needs

There were 46 participants in the NAV arm (85%)
and 48 in the NAV + DSMS arm (86%) who com-
pleted the YCLS at follow-up. Based on comparing
social needs reported at baseline to needs reported

ORIGINAL RESEARCH

at follow-up on the YCLS, 41 participants in each
study arm, 89% in NAV and 87% in NAV+DSMS,
had at least one social need addressed during the
6-month intervention period. Supplemental Table
S1 presents the proportion of participants with spe-
cific social needs addressed by study arm. CHWs
opened 55 Pathways across 20 different Pathway
categories (e.g., Dental Care-Urgent, Food Access,
Essentials, Mental Health treatment, Transportation,
Housing) for participants in the NAV + DSMS arm.
Of the 55 Pathways opened, 39 (71%) were closed by
6-month follow-up (data not shown).

A1C

Based on ITT analysis, 33% of NAV participants
versus 34% of NAV + DSMS participants had an
A1C < 8% (p=.73). Mean reduction in A1C was
clinically significant in both study arms, 0.65%

o

[ Recruitment Pool (n = 425)

Not Screened for Eligibility (n = 284)
No Call Attempts (n =7)
Could not reach (n = 135)
Not Interested (n = 142)

A4

e — [ Screened for Eligibility (n = 141)
Not Randomized (n = 31)
Ineligible (n = 28)
Declined (n = 2)
Other (n=1)
v
[ Randomized (n = 110) ]
Navigation Only (n = 54) Navigation+DSMS (n = 56)
Allocation Received intervention (n = 42) Received intervention (n = 40)
Did not receive intervention (n = 12) Received navigation only (n = 13)
Did not receive intervention (n = 3)
A
Lost to follow-up at 6 months (n = 4) Lost to follow-up at 6 months (n = 4)
Follow-up
Deceased (n=1) Deceased (n = 1)
A1C only at 6-month follow-up (n = 3) A1C only at 6-month follow-up (n = 3)
Analysis YCLS only at 6-month follow-up (n = 13) YCLS only at 6-month follow-up (n = 6)

A1C and YCLS at 6-month follow-up (n = 33)

A1C and YCLS at 6-month follow-up (n = 42)

Fig. 1 | CONSORT diagram.
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Table 2 | Bridge to Health/ Puente a la Salud participant characteristics

Navigation +
Navigation only DSMS
Total (n=54) (n=56)
Age in years, M (SD) 53.3(12) 52.9(12.1) 53.7 (12.1)
Female, n (%) 77 (70) 38 (70) 39 (70)
Race/ethnicity, n (%) 40 (36) 19 (35) 21(38)
Black/African American 29 (26) 16 (30) 13(23)
Hispanic/Latino 303 12 2 (4)
Multiple races 38 (35) 18 (33) 20 (36)
White
Primary Language, n (%) 96 (87) 46 (85) 50 (89)
English 14 (13) 8 (15) 6(11)
Spanish
Medical coverage, n (%) 37 (34) 18 (33) 19 (34)
Private/commercial 16 (15) 8(15) 8 (14)
Medicare 44 (40) 21 (39) 23 (41)
Medicaid 13 (12) 7 (13) 6(11)
Dual Coverage
Median household income within neigh- 44,844 44,135 (14,133) 45,529 (13,144)
borhood (ACS 2013-2017), M (SD) (13,594)
A1C, M (SD) 9.9 (1.7) 9.9 (1.7) 9.8 (1.6)
Diabetes medications, n (%) 46 (42) 21 (39) 25 (45)
Oral 18 (16) 7(13) 11 (20)
Insulin 44 (40) 24 (44) 20(36)
Both 2(2) 2(4) 0(0)
None
Number of years with diabetes, M (SD) 9.0(7.7) 9.4 (7.5) 8.7(7.9)
Body mass index (kg/m?), M (SD) 37.7 (10.6) 38(11) 37 (10)
Diagnosis of hypertension, n (%) 73 (66) 35 (65) 38 (68)
Diagnosis of dyslipidemia, n (%) 66 (60) 35 (65) 31 (55)
Social needs reported, n (%)
1 12 (11) 2(4) 10 (18)
2 27 (25) 15 (28) 12 (21)
3 or more 71 (65) 37 (69) 34 (61)
Types of social needs, n (%)
Insufficient housing 33 (30) 15 (28) 18(32)
Financial hardship 96 (87) 51 (94) 45 (80)
Food insecurity 67 (61) 34 (63) 33 (59)
Lack of transportation 37 (34) 18 (33) 19 (34)

ACS American Community Survey; DSMS diabetes self-management support.

(1.76) and 0.72% (1.88) in the NAV and NAV +
DSMS arms, respectively. In the per protocol ana-
lyses, with participants who had a follow-up A1C
test and at least one encounter with the KPNW
Patient Navigator in the NAV arm (n = 30) or
completed at least one DECIDE session with the
CHW in the NAV + DSMS arm (n = 33), there
were 37% in the NAV arm and 42% in the NAV +
DSMS arm with an A1C < 8% at follow-up (p = .64).
Mean reduction in A1C was also clinically signifi-
cant in each study arm among participants with
a follow-up A1C and exposed to their respective
interventions (—0.67% (1.88) NAV, —1.01% (1.93)

NAV + DSMS, p =.49). In exploratory analysis,
there was no association between number of
needs addressed (based on YCLS at follow-up)
and having an A1C < 8% among participants in
the NAV arm with a follow-up A1C test (n = 36;
b = —0.26; p = .31) nor participants exposed to the
NAYV intervention (z = 30; 6 = —0.25; p = .37). On
the other hand, the relationship between number
of needs addressed and A1C < 8% was marginal for
NAV + DSMS participants with a follow-up A1C
test (n = 50; 5= 0.33; p = .07) and participants that
received at least one DECIDE session (n = 33;
b=0.39,p=.11)
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Qualitative findings

A total of 23 participants (6 NAV; 17 NAV+DSMS)
completed semi-structured qualitative interviews.
Interviewees were primarily female (74%), and ra-
cially and ethnically diverse (35% Black/African
American, 39% Hispanic/Latino, and 22% White)
with 17% Spanish-speaking only. The thematic find-
ings presented in Supplemental Tables S2 and 3
included acceptability of interventions, helpfulness
of the interventions, experience working with the
KPNW Patient Navigators and CBO CHWs, and
areas for improvement. Among the NAV participants
interviewed (n = 6), working with the KPNW Patient
Navigator (n = 3) and receiving a list of community
resources to address their social needs (n = 4) were
perceived as helpful. Furthermore, receiving the
ADA handouts monthly reportedly led to increased
knowledge (n = 3), healthier eating (n = 2), and in-
creased engagement with their provider (z = 2). In
terms of improvements, NAV participants felt that
there could be better and more frequent follow-up
from the KPNW Patient Navigator after the initial
contact (n = 4).

All of the NAV+DSMS participants felt that the
DECIDE sessions and material were helpful as
they served as a reminder or refresher on diabetes
selfmanagement (n = 17). Support from the CHWs
in terms of working through the DECIDE sessions,
setting goals, and having someone to discuss their
diabetes with was also described as helpful (z = 11).
Furthermore, NAV+DSMS participants reported
that participating in Bridge to Health/Puente a la
Salud led to improved eating habits (z = 15), in-
creased engagement in physical activity (n = 10),
improved consistency in managing blood sugar
(n = 10), medication adherence (z = 8), and a sense
of empowerment in terms of feeling more in con-
trol of managing their diabetes (n = 10). A few par-
ticipants also mentioned an increased awareness of
the association between diabetes and mental health
(n = 8). All participants from the NAV + DSMS arm
stated that “nothing was least helpful” (n = 17).

DISCUSSION

Based on our metrics and qualitative interviews,
overall, implementation of the two interventions to
address both social needs and diabetes self-manage-
ment, NAV and NAV + DSMS, were considered
feasible and acceptable. Although it took us a little
longer to recruit the 110 eligible patients as intended
(eight instead of 6 months), this was expected given
that we were targeting a high-risk, socially complex
patient population. Study staff were particularly in-
strumental in connecting almost 80% or higher of
participants to a CHW and/or KPNW Navigator
within an average of 14 days or less, likely because
they maintained close follow-up with our CBO and
health system partners. This successful connection
rate certainly had implications for engagement

throughout the intervention period and retention
at follow-up. For future trials, we may consider set-
ting the connection goal to be much higher than 50%
given the success in this trial. Time to connect the
participant to a CHW was shorter, on average, com-
pared to connecting to a KPNW Patient Navigator
because the caseload for the CBO-embedded CHW
primarily consisted of Bridge to Health/Puente a la
Salud participants (up to 10 participants maximum),
whereas KPNW Patient Navigators were respon-
sible for seeing study participants as well as their
regular patient caseload (up to 200 patient referrals
per week).

In terms of retention, it should be noted that 50
(45%) participants (23 (43%) NAV, 27 (48%) NAV +
DSMS) had their 6-month follow-up occur between
February and April 2020. This time period was the
beginning of the COVID-19 pandemic with an im-
plementation of stay-at-home orders and an increase
in telehealth care, which had detrimental effects on
patients with diabetes [38]. However, we would ex-
pect poor follow-up in both arms if it was primarily
due to the pandemic. Perhaps the lack of follow-up
from KPNW Patient Navigators in the NAV arm
versus regular contact and a sense of accountability
to the CHW in the NAV + DSMS arm, as described
in the qualitative interviews, contributed to the dif-
ference in retention.

Several studies have established that long-term
glycemic control is associated with lower healthcare
costs over time [39, 40]. Follow-up A1C results in
both study arms are quite promising as these find-
ings suggest that an intervention that addresses
social needs may help improve glycemic control
among more than one-third of participants, which
may have significant healthcare costs implications.
Furthermore, participants in each study arm had
a clinically significant mean reduction in A1C that
was greater than what has been found in previous
diabetes self-management interventions with Black/
African American and Hispanic/Latino participants
(i.e., =0.31%) [5], suggesting the importance of ad-
dressing social needs to improve diabetesrelated
outcomes. This is further supported by the explora-
tory analysis suggesting a marginal association be-
tween an increase in number of needs successfully
addressed and having an A1C < 8%, at least among
NAV + DSMS participants. The greater mean re-
duction in A1C among NAV + DSMS participants
(=0.72%), especially among those who completed
at least one DECIDE session (—1.01%), compared
to NAV participants (—0.65%) is similar to previous
studies [41, 42] and highlights the importance of not
only addressing social needs, but also empowering
patients to implement recommended diabetes self-
care behaviors.

Regarding acceptability, participants in both
study arms reported that components of both inter-
ventions were helpful in terms of addressing social
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needs and improving diabetes self-management.
The concern among NAV participants regarding
lack of follow-up from the KPNW Patient Navigator
is important to consider for any navigation pro-
gram in terms of maintaining patient engagement
or re-engagement in care. The overall accept
ability of the NAV + DSMS arm was not surprising
given the demonstrated effectiveness of CHWs in
the literature [26] and that the DECIDE program
met all of the components for an effective diabetes
selfmanagement intervention for Black/African
American, Hispanic/Latino, and low-income parti-
cipants: problem-solving training; an empowerment
approach; social support; and had undergone both
surface and deep cultural adaption [43, 44].

Limitations

There were several limitations in this pilot trial.
First, we were not able to detect statistically signifi-
cant differences in proportion of participants with
A1C < 8% at follow-up between the two study arms.
However, the findings from this pilot are prom-
ising and warrant a larger, pragmatic clinical trial to
test the comparative effectiveness of these two ap-
proaches. Second, we used A1C values taken during
routine clinical care. Although this approach was
less burdensome to the participant, this approach
may have contributed to our missing AIC data at
follow-up due to barriers such as lack of transpor-
tation to the clinic lab, inability to cover co-pay,
limited lab hours, and clinical care interruptions
due to COVID. Third, given that some social needs
are ongoing (e.g., housing insecurity) or recurring
(e.g., food insecurity), our definition of social needs
being “successfully addressed” or “resolved” may
not have been accurate based on the lived experi-
ence of many of our participants. There is a need for
longitudinal studies to understand the effect of on-
going or recurring social needs on the sustainability
of clinical benefits from diabetes selfmanagement
interventions. Lastly, the generalizability of our find-
ings may be limited given that we did not have any
participants from the Native American, Asian, or
Pacific Islander communities, which are also dispro-
portionately burdened by diabetes prevalence and
complications [1].

Lessons learned

From both a clinical research and practice perspec-
tive, it is important to keep in mind the social crises,
mistrust, and discrimination patients with both poor
diabetes management and social needs may be ex-
periencing. Therefore, our study team learned that it
was important to meet participants where they were
and apply an equity lens throughout the trial, from
recruitment to retention. Furthermore, we realized
that our success with implementing this pilot trial
relied on strong, reciprocal partnerships among the
study team, health system, and CBOs. As found in

previous research [45], the health system-community
partnership was particularly strengthened by the
CHWs who served as a bridge between the patients
and the health system. However, this relationship
could be strengthened by further integrating CHWSs
on the care team by providing them with access to
document directly in the EHR. Lastly, as with any
pragmatic trial that also utilizes a community-based
participatory approach, there needs to be a balance
of rigor in terms of clinical trial design and respect
for the community in which we are trying to support.
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Supplementary material is available at Translational Behavioral
Medicine online.
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