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ARTICLE INFO ABSTRACT

Keywords: Background: In the US, diabetes affects 13.2% of African Americans, compared to 7.6% of Caucasians. Behavioral
Digital intervention factors, such as poor diet, low physical activity, and general lack of good self-management skills and self-care
Diabetes

knowledge are associated with poor glucose control among African Americans. African Americans are 77%
more likely to develop diabetes and its associated health complications compared to non-Hispanic whites. A
higher disease burden and lower adherence to self-management among this populations calls for innovative
approaches to self-management training. Problem solving is a reliable tool for the behavior change necessary to
improve self-management. The American Association of Diabetes Educators identifies problem-solving as one of
seven core diabetes self-management behaviors.

Methods: We are using a randomized control trial design. Participants are randomized to either traditional
DECIDE or eDECIDE intervention. Both interventions run bi-weekly over 18 weeks. Participant recruitment will
take place through community health clinics, University health system registry, and through private clinics. The
eDECIDE is an 18-week intervention designed to deliver problem-solving skills, goal setting, and education on
the link between diabetes and cardiovascular disease.

Conclusion: This study will provide feasibility and acceptability of the eDECIDE intervention in community
populations. This pilot trial will help inform a powered full-scale study using the eDECIDE design.

African American
Problem-solving

(blindness, renal or nervous system damage) [3-5] Medication/insulin
adherence, and monitoring blood glucose are pieces of important

1. Introduction

1.1. Background and rationale

Type 2 diabetes is a major public health concern disproportionally
affecting African Americans [1], and more than 4.9 million African
American adults 20 years or older are living with the disease [2]. African
Americans experience worse health outcomes from diabetes complica-
tions compared to non-Hispanic whites [1,2]. Uncontrolled, diabetes
can lead to both macrovascular (e.g., coronary artery disease [CAD],
stroke, lower-extremity amputations) and microvascular complications

* Corresponding author.

self-management behaviors for proper glycemic control [1,6]. Previous
studies have examined the relationship between diabetes
self-management and race/ethnicity [6-8], with significant differences
between African Americans and non-Hispanic whites. African American
participants had lower adherence with self-management practices
compared to non-Hispanic whites [1,7,8]. Some barriers to self
-management were driven by fear of lack of control of diabetes, time
factors for monitoring of glucose, and maintaining dietary restrictions
[9]. Those with uncontrolled diabetes require some level of behavior

E-mail addresses: mredmond@kumc.edu (M.L. Redmond), NNOLLEN@kumc.edu (N. Nollen), hokut@kumc.edu (H. Okut), TCCollins@salud.unm.edu
(T.C. Collins), Barbara.chaparro@erau.edu (B. Chaparro), paigton.mayes@wichita.edu (P. Mayes), kknapp5@kumc.edu (K. Knapp), a396p640@kumc.edu

(A. Perkins), FHillBriggs@northwell.edu (F. Hill-Briggs).

https://doi.org/10.1016/j.conctc.2023.101087

Received 30 August 2022; Received in revised form 29 January 2023; Accepted 3 February 2023

Available online 4 February 2023

2451-8654/© 2023 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:mredmond@kumc.edu
mailto:NNOLLEN@kumc.edu
mailto:hokut@kumc.edu
mailto:TCCollins@salud.unm.edu
mailto:Barbara.chaparro@erau.edu
mailto:paigton.mayes@wichita.edu
mailto:kknapp5@kumc.edu
mailto:a396p640@kumc.edu
mailto:FHillBriggs@northwell.edu
www.sciencedirect.com/science/journal/24518654
https://www.elsevier.com/locate/conctc
https://doi.org/10.1016/j.conctc.2023.101087
https://doi.org/10.1016/j.conctc.2023.101087
https://doi.org/10.1016/j.conctc.2023.101087
http://creativecommons.org/licenses/by-nc-nd/4.0/

M.L. Redmond et al.

change to increase knowledge of and adherence to self-management
behaviors, lessening the impact of associated poor health outcomes.

1.2. Problem-solving to improve diabetes self-management

Problem-solving skills training is beneficial in increasing success
with maintaining certain self-management behaviors and managing
barriers to self-care, while improving health outcomes [10]. In chronic
disease self-management, problem-solving is complex. It involves
applying self-management knowledge in the context of everyday life,
using a rational problem-solving process (i.e. recognizing and identi-
fying problems, generating solutions, and making decisions to surmount
specific barriers to completing self-management tasks), learning from
past experiences, and maintaining a positive orientation toward man-
aging self-management challenges [11-14]. Patients may struggle with
taking medications as prescribed, but problem-solving skills can help
them identify which barriers impede them the most [3]. Problem solving
is named one of the seven core diabetes self-management behaviors and
the behavior essential for carrying out all other self-management be-
haviors [15]. However, only a handful of studies have used stand-alone
problem-solving programs to improve diabetes self-management, and
better interventions are needed to help patients reach optimal
problem-solving skills [13,16-18]. Traditional DECIDE is one of these
programs that successfully utilizes problem-solving skills for diabetes
self-management.

1.2.1. Traditional DECIDE program

Hill-Briggs and colleagues created the DECIDE (Decision-Making
Education for Choices in Diabetes Everyday) intervention, a stand-alone
diabetes and cardiovascular disease education and problem-solving self-
management program. DECIDE was first was evaluated with high-risk
African American adults who had uncontrolled diabetes. DECIDE pro-
vides participants with education and knowledge about their diabetes,
related CVD risk such as blood pressure and cholesterol and problem-
solving skills. Traditional DECIDE is delivered through nine sessions
over 18-weeks. There is a facilitator in the group session delivery that
helps guide the group session through the problem-solving process. In
the original DECIDE intervention participants (n = 56, 100% African
American) were randomized to either the intensive group (one diabetes
and cardiovascular education session plus 8 bi-weekly problem-solving
sessions) or the condensed intervention (one diabetes and cardiovas-
cular education session plus one additional problem-solving session).
The DECIDE intensive group showed improvements in dietary patterns,
physical activity, as well as lowered HbAlc [11,12]. DECIDE was also
effective in improving self-management behaviors for cardiovascular
disease (CVD) risk factors [19]. Lilly and colleagues [19] used DECIDE
for a CVD intervention across three states (North Caroline, Colorado,
and West Virginia) and found similar improvements in a multi-ethnic
population, to include African Americans. Interventions and programs
that require more than four sessions and teach tangible skills in the
problem-solving method, as opposed to just using problem-solving skills
in a counseling session, are most effective [13,14]. Less is known about
efficacious approaches for delivering problem-solving skills training
with new technology in a more self-directed format. Delivery modalities
including self-study materials, in-person group sessions, and in-person
individual sessions have been tested with DECIDE and found to in-
crease self-management knowledge, problem-solving skills, and behav-
iors [20] Home and phone visit modalities have also been utilized for
delivery of DECIDE within health system care models [20]. The pro-
posed work will test the efficacy of translating the proven DECIDE dia-
betes problem-solving program into a web-based format.

1.3. Internet use by African Americans

African Americans report increased Internet use and availability over
the past several years [21]. Historically, they are less likely to use the
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Internet and experience a severe “digital divide.” [22] While some
divide still exist, recent studies have focused on web-based interventions
and usage with African American populations and report success in
getting this population to use the Internet for health communication
needs [23-27]. According to a Pew Internet study, 71% of African
Americans have home access to the Internet and 69% have a home
computer [26], and a previous web-based intervention indicated 80% of
urban African Americans living with diabetes were using computers
[27]. Arab and colleagues [24] found a web-based dietary recall study
was feasible with African American populations, reporting a 91%
completion rate for the 8 week trial [24]. Jackson and colleagues [25]
conducted a cross-sectional study on internet usage among urban Afri-
can Americans with diabetes and found African Americans were already
using the Internet (58%), 40% were using the internet for health infor-
mation, and 89% were willing to use a web-based program to help
manage their diabetes.*® These previous studies show digital in-
terventions are feasible with African American populations. However,
there is still a need for more research in this area which eDECIDE is
well-suited to address.

1.4. Purpose

Problem-solving skills training interventions have typically used
group methods, one-on-one sessions, and DVDs [13,16-18]. Delivering a
problem-solving intervention through a web-based component is an
innovative way to reach the desired target population for the eDECIDE
intervention. This approach will empower the population with greater
resources and tools to improve self-management and health outcomes.
In addition, the web-based format allows participants to receive tailored
real-time feedback on potential problem-solving issues that emerge (e.
g., self-care issues) on self-management knowledge and skills in a more
self-directed manner, allowing for future studies of mobile applications
to examine best practices for the type of problem-solving skills training
most effective to improve diabetes health outcomes. We believe
web-based interventions will have great utility for the target population.
The eDECIDE intervention will be accessible through desk top computer,
tablet, or a smartphone (non-app).

1.5. Objectives

Aim 1 and 2 of this study, which focus on the development of eDE-
CIDE, will be described in a separate paper. The current paper presents
the protocol for the 18-week pilot randomized clinical trial examining
the efficacy of the web-based program (eDECIDE) relative to Traditional
DECIDE in improving HbAlc through increased adherence to glucose
monitoring, compliance to diabetes-related medications, and patient-
provider communication in African American participants with uncon-
trolled diabetes.

2. Methods
2.1. Study setting

Eligible participants (n = 70) will be recruited from at least two
clinical study sites in Kansas as well as open community recruitment.
The first study site will be the university faculty/resident clinic within
the city. The second or additional study site will be a local health clinic
who serves a majority population of African Americans. We will also
utilize a patient registry through the university health system. Open
community recruitment will take place with filer distribution and social
media (e.g., Facebook, Twitter). See Fig. 1 for study flowchart.

2.2. Screening and enrollment

Potential participants will be screened for eligibility based on age,
race, medical status, and access to the Internet. Initially, all interested
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Figure Study Flowchart
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Fig. 1. Study flowchart.

participants will complete an online screen via REDCap or have the
option to complete a telephone screen with study staff. Once screened
participants will then go through the consent process and complete
baseline study questionnaires. Participants will be scheduled to com-
plete a venipuncture through a university sponsored clinic to record
their accurate Alc measure. Once venipuncture is complete those par-
ticipants who have an Alc within study range will be randomized to
either the intervention (eDECIDE group) or control group (DECIDE Self-
study). The following provide the inclusion and exclusion criteria for
participation in the eDECIDE study.

2.2.1. Inclusion criteria

e African American (determined by self-report)

e Age 18 and older

e Fluent in English

e Current diagnosis of diabetes type 2 based at least one of the
following: Fasting plasma glucose >126 mg/dL, 2-hr plasma glucose
>200 mg/dL, Glycosylated hemoglobin (Alc) > 7.0%, Random
plasma glucose >200 mg/dL
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e Has access to the Internet on a computer or smartphone (no stipu-
lations on version)
e Be able to give informed consent

2.2.2. Exclusion criteria

e Pregnancy-to distinguish from gestational diabetes

e Dementia that would limit ability to complete the cognitive study
measures

e Currently undergoing chemotherapy treatment for cancer which
could limit daily diabetes self-management behaviors

e Severe visual or hearing impairment or any existing condition that
would limit one’s ability to use the Internet

2.3. Intervention

The eDECIDE intervention is guided by problem-solving theory and
techniques [11-14] and includes goal setting, positive and negative
problem orientation, cardiovascular disease risk and knowledge, and
diabetes self-care knowledge [11,14]. The primary objective is to
decrease HbAlc levels that are above 7% and increase the use of
problem-solving skills to help participants manage their diabetes. The
intervention components described below have shown empirical sup-
port for effectiveness in adult groups [11,12,14]. eDECIDE is an online
replication of the current DECIDE diabetes intervention [11], which uses
problem-solving skills as a base to help those with uncontrolled diabetes
and chronic disease [11], previous trials of the original DECIDE inter-
vention have shown success in reducing Alc for participants [11].

2.4. Trial description

This study is an 18-week randomized controlled trial (RCT) with two
study arms: (DECIDE self-study) and intervention (eDECIDE). What
follows is the conceptual model for the study design, description of the
eDECIDE intervention and methods.

2.5. Conceptual model

Intervention: Three main goals will be the focus of the eDECIDE
pilot: glucose monitoring, medication adherence, and patient-provider
communication. In addition, participants will self-identify which dia-
betes self-management behaviors are problems for them and are areas
they need to work on throughout the program. The goal is for partici-
pants to improve in these self-care behaviors using the problem-solving
skill building tools and improve their HbAlc.

Comparison DECIDE Problem-solving Skills Training Curricu-
lum: Traditional problem-solving skills training created by D’Zurilla,
and Maydeu-Olivares [28] were 12-15 group sessions. Hill-Briggs and
colleagues’ adaptation of this skills training consists of nine bi-weekly
in-person group sessions over 18- weeks.

The DECIDE curriculum (Table 1) is unique because it introduces
problem-solving skills to those who lack them or struggle with disease-
management barriers. Also, DECIDE combines problem-solving-skill
building with education (diabetes, diabetes self-care, and CVD risk
factor knowledge), as a combination of skill and education has immense
potential to increase behavior change [11,12]. DECIDE’s curriculum
helps patients understand their issues with managing their disease how
to recognize problems, find solutions, set goals, and then put it all into
practice.

2.6. Intervention group

The eDECIDE sessions will consist of the newly translated online
method. For eDECIDE, participants will have access to the bi-weekly
curriculum through a password-protected, interactive website. On the
website they can access their eDECIDE Dashboard (See Fig. 2). Session
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Table 1
eDECIDE Bi-Weekly Sessions.

Sessions  Problem-solving Skills Training Bi-weekly Sessions

Week 1 “All the Facts About Managing Your Diabetes”: Your What to Know
Workbook. Educational information about diabetes and diabetes self-
management. Participants receive information on cardiovascular risk
factors, knowledge of clinical targets for Alc, blood pressure, cholesterol,
and self-management behaviors.

“Overview of Problem-solving”: orients participants to the problem-
solving process and provides a rationale for using problem-solving as a
self-management tool.

“Taking Control of Stress and Emotions”: Helps participant identify
positive and negative emotions around diabetes self-management
“What Makes a Problem a Problem?*": Participants begin to keep track of
their problems that are stopping them from managing their diabetes
“Set Goals that Fit Your Life and Know Your Options”: Engages
participants to set goals for problems identified in previous sessions
“Different Ways to Reach Health Goals”: Participants use problem-
solving options to find solutions and reach health goals.

“That Sounds Good ... but Does it Work for Me”: Reviews the four
types of problem-solving styles and helps participants identify the one
that fits them

“Take Action and Know the Signs”: Helps participants identify when
their self-management strategies are working or not working.

“Putting it All Together”: A review of the past 8 sessions and problem-
solving approach

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

one will cover the five self-management behaviors needed for diabetes
self-management, the link between diabetes and cardiovascular disease
and control numbers. The remaining sessions are interactive and require
participants to respond to questions and provide feedback to questions.
Once they complete a session, a health coach will have access to their
responses via a dropbox embedded within the eDECIDE website and can
communicate with participants via a chat feature. The personal health
coach is equivalent to an online facilitator, who provides feedback and
guidance as participants go through the virtual program. Participants
will receive a brief follow-up survey via REDCap to ask about their
sessions and they will receive a phone call from their health coach every
two weeks to check on their progress, go over their workbook pages, and
check-in. Participants will continue to have access to the eDECIDE portal
once they complete the intervention as an ongoing resource to help them
manage their diabetes.

2.6.1. Control group

Following baseline assessment, participants randomized to the con-
trol arm will receive paper copy of the DECIDE curriculum workbook via
mail. Every two weeks, participants will receive a new DECIDE session
plus brief written instructions on how to complete the session. After
session four, a study team member will check in on their progress to
ascertain how they are doing with the curriculum and answer any
questions. Once participants have completed the final session (Session
9), a study team member will check in with them again to complete the
second survey assessments and schedule the post-intervention blood
draw. Due to risk of completing in-person group sessions since SARS
-CoV-2 pandemic, study team has opted to use the individual at home
self-study modality.

2.7. Problem-solving approach: positive and negative problem orientation

Participants in both conditions will undergo structured problem-
solving skill building with the only difference being the mode of de-
livery, i.e., web-based eDECIDE versus workbook DECIDE self-study. In
session two, participants will spend time figuring out which self-
management behaviors are problems for them and what is getting in
the way of their ability to perform those behaviors. The problem iden-
tification session will be a building block for participants as they go
through each session until the last one. Participants will learn about
negative and positive problem orientation as well as the role of stress
and emotions in the problem-solving process.
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Fig. 2. eDECIDE Participant Dashboard for Tracking Control Numbers.

2.7.1. Goal setting

Participants will complete goal setting during session five. This is a
key part of their curriculum to help them reach optimal diabetes self-
care. The goals will center around medical adherence, patient-
provider communication, and glucose monitoring. Participants will
create SMART goals, allowing them to work through specific issues and
to make measurable, objective, and reachable goals. During goal setting,
participants identify the specific problems they can change and goals to
tackle those problems they cannot change.

2.7.2. CVD knowledge and diabetes

Participants in eDECIDE and DECIDE self-study will also work on
their CVD knowledge and the link to diabetes. Session covers the linkage
between diabetes and risk for cardiovascular disease. Session one also
helps participants understand the important of their numbers for blood
pressure, cholesterol, and their Alc.

2.7.3. Diabetes self-care

Session one also covers the importance of maintaining five key dia-
betes self-management behaviors. Participants go through the first ses-
sion which allows them to build their knowledge about diabetes and
CVD and self-management.

2.8. Outcomes and sample size

The primary outcome of interest is HbAlc measurement at week
eighteen in the DECIDE Self-study (control) group and eDECIDE
(intervention) group. A 0.5% change in HbAlc is clinically meaningful.
The standard deviation in both arms is assumed to be 1.3% [29]. Based
on 2 sample t-test, assuming type I error rate of 5%, and attrition rate of
20%, with 35 participants in each group (n = 70), the study is powered
at 80% to detect a change in HbAlc level of at least 1% between the 2
groups [11,12]. As such, we expect to have full pre/post Alc data on 70
participants. This will allow us to detect clinically meaningful small to
medium effects. We believe this sample size is adequate for the planned
pilot study. Hill-Briggs’ intervention was successful in detecting HbAlc
change of at least 0.5% in a previous study [11,12]. Block randomization
with block size of ten will be employed. Within each block 5 participants
will be assigned at random to control and five to intervention group
using computer derived labels.

2.8.1. Data collection methods
Clinical data (i.e., Alc) and non-clinical data (i.e., data from self-

administered surveys) will be collected at designated time periods (see
Table 2). Non-clinical data are secondary outcomes and are collected via
scheduled phone calls with study participants. All data will be collected
and housed through the Research Electronic Data Capture software
(REDCap). REDCap is a secure software system often used in housing
and managing study related data. Both intervention and control groups
will complete a baseline, post-intervention, and 3-month follow-up Alc
measurement and survey data completion.

Table 2
Clinical and non-clinical data collection measures at each timepoint for eDECIDE
Trial.

3-month
follow-up
30-weeks

Instrument/Data Point Baseline Post-
intervention

18-weeks

Demographic Characteristics
Age

Sex assigned at birth
Gender identity
Employment Status
Education level

Health Insurance

Income

Cohabitation Status

PO X XX

Clinical Measures
HbAlc
Blood Pressure
Self-report measures
Summary of Diabetes Self-Care X X X
Survey (SDSCA)
Health Problem-Solving Scale (HPSS) X
Diabetes & CVD Knowledge Test X
Patient/Provider Communication X X
Survey
Engagement Outcomes
Number of times a participant logged =~ X
in
Number of sessions started X
Number of sessions completed X
Treatment Satisfaction Outcomes
End of session satisfaction survey: X X
Occurs after the completion of each
eDECIDE Session
Final intervention satisfaction survey X
Participant semi-structured interview X
(intervention group only)

>
<o
>

>
>
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2.8.2. Primary outcome

The primary outcome for the intervention will be Hemoglobin Alc.
The eDECIDE program helps participants understand their problems in
maintaining the Alc and how to navigate those areas to have better
control of their disease. Participants in this study will have three blood
draws to evaluate their Alc at baseline, post-intervention, and again at
3-month follow-up. We expect to see a 0.5% change (decrease in their
reported Alc).

2.8.3. Survey instrument data

Surveys will measure demographics, process outcomes, diabetes self-
care behaviors, diabetes and CVD knowledge, and barriers to problem-
solving for specific health behaviors. We will also collect data on an
exploratory outcome-patient- provider communication. A brief satis-
faction survey after each session (eDECIDE group only) will be admin-
istered via REDCap.

Diabetes self-management behaviors are measured through the
Summary of Diabetes Self-Care Activities Measure (SDSCA) [30], which
is a self-report questionnaire on the level of self-care of these diabetes
self-management behaviors: general diet, specific diet, exercise,
blood-glucose testing, foot care, and smoking. The SDSCA’s 11 core
items ask respondents to report their behavior over the last seven days.
The additional fourteen items on the scale ask respondents about
self-care recommendations (from a health care professional or diabetes
educator) as well as more questions about diet, medication, foot care,
and exercise activities. Respondents rate their responses on a scale from
0 to 7 (for questions pertaining to the last 7 days) or to select a
multiple-choice question for the self-care recommendation section.

Problem-solving ability for related health problems will be
measured by the Health Problem-Solving Scale [31], which is a 50-item
instrument with 7 subscales: 1) effective problem-solving, 2) impulsi-
ve/careless problem-solving, 3) avoidant problem-solving, 4) positive
transfer of past experience and learning, 5) negative transfer of past
experience and learning, 6) positive motivation and orientation, and 7)
negative motivation and orientation. The HPSS measures problems
dealing with managing symptoms, treatment, dealing with emotions,
social relationships, and health, as well as issues that occur in everyday
life. Respondents rate their responses on a 5-pont Likert scale ranging
from 0- “not at all true of me”, 2- “moderately true of me”, to
4-“Extremely true of me.” [31] HPSS: This score quantifies aspects of
health-related problem-solving skills, with higher scores indicating
better problem-solving skills.

Diabetes & CVD Knowledge are measured by The All the Facts
Survey [11] administered at baseline, post-intervention and 3-month
follow-up to assess participants knowledge on diabetes and cardiovas-
cular disease. This is a 14- item scale previously used in the traditional
DECIDE program [11].

Patient-Provider Communication will be assessed by the inter-
personal process of care survey (IPC-18). The domains measure patient-
provider communication (communication, decision-making, and inter-
personal style). This measure was validated in multi-ethnic populations
[32] and with populations living with diabetes [33].

2.8.3.1. Process measures. Because this is a pilot study, we will collect
process measures on usability and user engagement of the eDECIDE
website. Usability will be captured through satisfaction surveys
administered to participants after completion of each online session.
User engagement will be captured time spent in session, log on,
completion of the session, and completion of interactive pages by
participant.

2.8.4. Statistical management

For baseline characteristics of data, descriptive statistics will be re-
ported as mean and standard deviation for continuous variables; and as
count and percentage for categorical variables. Descriptive analyses of
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baseline characteristics and outcomes will be conducted for both groups
including follow-up measurements. Pearson chi-Square or/and likeli-
hood chi-square and Bowker’s symmetry tests will be used to assess the
association between categorical variables and the two groups. The
analysis will be based on “Intention-to-treat” principle. A 2-sided p-
value of 0.05 will be used to assess statistical significance. Given the
nature of the study population, we expect few or no missing observations
on the outcome and predictor variables at the baseline and at subsequent
measurements at 18-weeks and 30-weeks. If the proportion of missing
observations for outcome and predictor variables is 5% or lower, com-
plete case analysis will be conducted. If the proportion is higher, any
missing observation that can be attributed to either attrition or nonre-
sponse will be considered missing at random. Therefore, we will perform
multiple imputations by chained equations of the outcome and predictor
variables. Therefore, 100 imputation tables with 100 iterations each will
be conducted. The characteristics of individuals in the study will be
assumed to concede plausibility to the missing-at-random, and, for the
comparison, sensitivity analysis will be performed afterward with the
complete-case population.

Primary outcome analysis: The post-intervention HbAlc levels in the
intervention group will be compared to the control group using a
random coefficient in general linear mixed model (for normally
distributed outcomes) or generalized linear mixed model (non-normally
distributed outcomes). These individual-centered statistical approaches
will enable us to: i) interpret the individual fluctuations from baseline to
last measurement time points, ii) to address questions about trajectories
for each individual units, and iii) to consider the within-individual and
among-individual variations in the analyses [34]. Information criteria (i.
e. Alc or HbAlc) will be used to select the correct set of variance/co-
variance patterns that better fit the outcome variables. Additionally,
average change in HbAlc level across the 2 groups will be computed and
compared using paired t-test or Wilcoxon rank sum test (depending on
the distribution of outcome).

Secondary Outcome analysis: The secondary outcomes of interest
behavioral measures: diabetes self-management behaviors, Diabetes and
CVD knowledge, and problem-solving skills for health-related problems,
and patient-provider communication. As explained in primary outcome
analyses, random coefficient mixed effect model will be conducted for
the secondary outcome variables for compressions between intervention
and control groups.

Additionally, we will conduct latent transitional analysis (LTA) to
examine progression and regression of an individual’s stage of change.
LTA is an extension of latent class analysis (LCA) that uses longitudinal
data to identify movement between the subgroups over time. LTA is a
new technique for analyzing behavioral change patterns over time,
which extends traditional Markov modeling to allow use of more com-
plex latent structures. LTA models are fit using maximum likelihood.
The effect of intervention and control arms, therefore, may be evaluated
by comparing hierarchical models using the likelihood ratio statistic.

3. Discussion

The higher disease burden and lower adherence to self-management
among African Americans with diabetes calls for innovative approaches
to improve self-management behaviors [15]. Problem solving is a reli-
able tool for the behavior change necessary to improve self-management
[201, The problem-solving approach has utility because it is a technique
delivered to help patients identify their problems, learn skills to solve
them, and implement solutions for particular challenges or obstacles in
their disease self-management [28,35,36]. Therefore, this new modality
of DECIDE known as eDECIDE has promise.

eDECIDE has the potential to be a more feasible approach to skills
training and innovative. This approach is also cost-effective allowing
more flexibility, control, and self-directed access to training than face-
to-face group sessions. This new modality to deliver problem-solving
interventions has the potential to reach more of the African American
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population by providing easier access to diabetes self-management
education.

3.1. Advancing the field

The long-term goal of this work is to understand how problem-
solving skills training, delivered by novel technology, can improve
self-management in African American patients with uncontrolled dia-
betes. Creating the eDECIDE website has potential to increase the use of
this type of program by more individuals and health care organizations
(e.g., HMOs, ACOs). Thus, allowing providers to tie improvements in
clinical markers to behavioral novel technology tools. Engaging the
patient in improved self-management, collecting clinical markers (e.g.,
Alc), and including the health provider communication (e.g., health
coach) can increase the utility for tools such as eDECIDE in real-world
setting, collecting useful data to help patients manage their health.

3.2. Possible limitations

While this pilot study allows the study team to better understand the
feasibility of conducting eDECIDE within an online platform, there could
be limitations. We acknowledge all participants may start at a different
knowledge level for using the Internet and navigating its usage. We also
acknowledge issues with data usage and device use (i.e., smartphone vs.
tablet or desktop). To mitigate access, knowledge and device usage
limitations, we will provide a tutorial for participants on how to log-in
and get started with eDECIDE. The study team will also provide re-
sources for where to access the Internet (i.e., public library, local com-
puter lab at a city community center), if a participate has limited access
at home. Understanding these limitations will help the study team move
beyond the pilot study for future full-scale interventions.

3.3. Innovation

If successful, long-term goal of this work will help provide greater
reach to online diabetes self-management education and care. This
approach will empower the population with greater resources and tools
to improve self-management and health outcomes. In addition, the web-
based format allows participants to receive tailored real-time feedback
on potential problem-solving issues that emerge (e.g., dietary, and
physical activity issues, other self-care issues, stressful events), on self-
management knowledge and skills in a more self-directed manner.
Tools such as eDECIDE will provide patients, providers, and the health
care community the opportunity to collect behavioral data tied to clin-
ical markers to track improvement. This approach will allow for future
studies of mobile applications to examine best practices for the type of
problem-solving skills training most effective to improve diabetes health
outcomes.
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