
Community-based participatory research and user-centered
design in a diabetes medication information and decision tool

Vida A Henderson, PharmD, MPH, MFA1, Kathryn LC Barr, MPH1, Lawrence C An, MD1,
Claudia Guajardo2, William Newhouse1, Rebecca Mase, MSW3, and Michele Heisler, MD,
MPA3

(1)Center for Health Communications Research University of Michigan, Ann Arbor, MI

(2)Community Health and Social Services/REACH Detroit Partnership, Detroit, MI

(3)VA Center for Clinical Management Research, University of Michigan, Ann Arbor, MI

Abstract

Background—Together, community-based participatory research (CBPR), usercentered design

(UCD) and health information technology (HIT) offer promising approaches to improve health

disparities in low-resource settings.

Objectives—This article describes the application of CBPR and UCD principles to the

development of iDecide/Decido, an interactive, tailored, web-based diabetes medication education

and decision support tool delivered by community health workers (CHWs) to African-American

and Latino participants with diabetes in Southwest and Eastside Detroit. The decision aid is

offered in English or Spanish and is delivered on an iPad in participants’ homes.

Methods—The overlapping principles of CBPR and UCD used to develop iDecide/Decido

include: a user-focused or community approach; equitable academic and community partnership in

all study phases; an iterative development process that relies on input from all stakeholders; and a

program experience that is specified, adapted, and implemented with the target community.

Results—Collaboration between community members, researchers, and developers is especially

evident in the program’s design concept, animations, pictographs, issue cards, goal setting,

tailoring, and additional CHW tools.

Conclusions—Applying the principles of CBPR and UCD can be successfully employed in

developing health information tools that are easy to use and understand, interactive, and target

health disparities.
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Introduction

African American and Latino adults with diabetes experience a 50-100% higher burden of

illness and mortality from diabetes,1 have worse glycemic control,2-7 and experience more

barriers to diabetes self-management than non-Latino white adults.8 Successful medication
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management, a critical component of diabetes treatment, requires a partnership between

providers who initiate and titrate effective medications and patients who adhere to the

agreed-upon regimen. However, multiple factors can adversely influence medication

decision-making, leading to failure to intensify medications and high rates of poor

medication adherence,9-11 often leading to disease progression, premature disability, and

death.12 Barriers to adherence, including side effects, lack of understanding of and trust in

treatments, and regimen complexity are often not identified or addressed.13 Poorer

medication adherence partially explains higher rates of poor glycemic and blood pressure

control in Latino and African American adults with diabetes.8,14 Further, when adherent

patients have poor control, clinicians often do not intensify medication regimens, with even

lower rates of intensification among ethnic/racial minority patients.9,14-16

Providing adequate information to patients about potential benefits and costs of medications

and discussing treatment preferences are essential for improved adherence and timely

medication initiation or intensification.17 However, these conversations can be time-

consuming for clinic visits.18 This is especially challenging among low-income racial and

ethnic minority adults living in under-resourced communities.19

Health information technology (HIT) can greatly improve health communication and the

quality of healthcare (for example, electronic medical records, telemedicine, computerized

decision aids) while addressing many of the root causes for disparities, such as language and

literacy barriers, fragmented healthcare services, and lack of understanding of culture,

beliefs, and medical preferences.20 For example, over 80% of Internet users have searched

for health information.21 However, access to this information may not be shared equally

across all segments of the population. Low-income, older Hispanic and African Americans

with chronic illnesses are less likely to use the Internet than other groups.20

Given these challenges, how can HIT and the Internet narrow health disparities?

Community-based participatory research (CBPR) and user-centered design (UCD) offer

promising approaches.

CBPR is a partnership approach that equitably involves community and academic partners

in all phases of a research process.22 Applying CBPR principles to health interventions

enhances the recruitment and retention of study participants, the appropriateness of

intervention strategies, and the quality and validity of data.23,24 CBPR can be used

effectively to develop iteratively-designed, high-tech web-based interventions with a tested

user interface because it involves the generation of ideas and feedback from intended users

throughout the research process.22-25,32-34

Along with CBPR, UCD helps ensure that a community-based program is easy to use and

meets the needs of the users.29,30 UCD “involves end-users throughout the development

process so that technology supports tasks, [is] easy to operate, and [is] of value to users.”31

Utilizing the principles of CBPR and UCD may increase the efficacy of HIT by ensuring

that tools are culturally appropriate, beneficial to the users, and easy to use and understand.

To our knowledge, a CBPR approach has been applied in a limited number of studies

addressing the development of HIT tools for underserved populations.35-37 We describe here
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the application of CBPR and UCD principles to the development of a health information

tool called iDecide/Decido - an interactive, personally tailored web-based diabetes education

and decision support tool for underserved African American and Latino adults with poorly

controlled diabetes in Detroit, Michigan.

Methods

The Institutional Review Boards of the participating sites approved all aspects of this study.

Principles of Community-based participatory research and User-centered design

The iDecide/Decido decision aid was developed using the principles of CBPR and UCD.

CBPR, by involving stakeholders in all stages, contributes to the development of culturally

appropriate measurement instruments and establishes a mutual trust that enhances data

collection and makes projects more effective.38 As with many CBPR-driven projects, the

research team chose to include Community Health Workers (CHWs). CHW-led

interventions have been shown to improve diabetes self-management.25-27 CHWs also reach

populations with limited access to health information.28 One goal of iDecide/Decido is to

increase the impact of CHW educational outreach by offering a tool that CHWs can use to

present evidence-based, culturally-sensitive information tailored to patients’ needs and

health literacy.

UCD is an approach to designing computer systems and software applications that focuses

on the user’s needs, wants, and abilities. This focus produces a tool that is intuitive and

useful to target users.29,30 Both CBPR and UCD focus on enhancing the development of

research systems by involving stakeholders throughout the development process thus

increasing accuracy, cultural appropriateness, and relevance of intervention approaches and

tools.39

Overlap of the principles of CBPR and UCD are evident in the development of the iDecide/

Decido decision aid (Table 1).30,32 Overlapping principles include: a community/user-

focused approach; equitable academic and community partnership; an iterative development

process with input from all stakeholders; and a program experience that is specified,

adapted, and implemented with the target community.30

These principles led to multiple iterations based on feedback from all partners including

CHWs, which was essential to producing a tool that was easy to use and culturally

appropriate. Input from all stakeholders assured that the program addressed the needs of the

community, and that the interface and program designs were culturally sensitive, appealing,

and appropriate for all levels of literacy and numeracy.

The iDecide/Decido program offers:

• Information on the pathology and complications of diabetes,

• Description of mechanisms of action of participants’ current medications

• Opportunities to learn about and discuss other treatments
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• Discussion of strategies to address medication adherence barriers

• Goal setting for therapy and diabetes management

English and Spanish versions were developed by a multi-disciplinary team including content

experts, web developers, graphic designers, CHWs, UM researchers and members of Detroit

REACH.

Research Partners and their Responsibilities

Decision-making in CBPR projects is sometimes characterized as slow.22,32 Having

multiple stakeholders also complicates decision-making and reduces the clarity of

feedback.32-34 Therefore, building on existing relationships and having a clear plan for

communication was particularly important to the research team.

Building on established relationships facilitates research processes and

collaborations.22,32,40 A long-standing relationship exists between University of Michigan

(UM) researchers and the REACH Detroit Partnership, which is comprised of community,

health system, and academic partners. The Community Health and Social Services (CHASS)

Center, Inc., a community partner of REACH, is a federally qualified healthcare center in

Detroit. All four CHWs that participated in this project are employees at CHASS. The

REACH Detroit Partnership has developed and tested ongoing CHW-led diabetes self-

management programs that have significantly improved diabetes clinical outcomes in

southwest and eastside Detroit.27,41 Other stakeholders in the development of the tool

included researchers at the University of Michigan with expertise in science and

experimental design and researchers from the Center for Health Communications Research

(CHCR). The CHCR team contributed expertise in health communications and technology.

Design Process

To facilitate partnership, collaboration, and speedy decision-making, weekly meetings were

conducted with the multidisciplinary design team. Additional weekly meetings were held

with the academic and community researchers; and monthly meetings were conducted with

all partners. Content developers delivered program content to investigators and CHWs to

review, beginning with the baseline survey, which CHWs helped ensure was culturally

appropriate.

It is often difficult for even the most experienced researchers to imagine how a content

outline and rough design sketches will become a program. To help everyone visualize the

program in its early stages, the development team built rough approximations of how the

content would be laid out (called wireframes) in power point and designed flow charts that

mimicked the proposed program navigation. Revisions of all content were discussed at

weekly meetings and changes were integrated according to group consensus, based on input

from all partners.

CHWs reviewed and revised all content drafts. The content, written at an eighth grade

reading level, was based on motivational interviewing and used principles of plain

language.42-45 This included open-ended questions and change talk elicitation to help

participants uncover motivation and address barriers.46
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Web developers ensured optimal site functionality by delivering multiple iterations of

working software to team members for review and testing. Web developers built flexible

program pathways, allowing participants to interact with the content most relevant to them,

in their preferred order. There are a limited number of studies that have been published up to

date, which incorporate the use of iPads in health-based interventions.47-51 Therefore, an

additional technological task was to make the intervention compatible and easy to use on an

iPad.

Additional Testing

Focus groups evaluated the interface, ease of use, and comprehensibility of the tool.

Participants were peer mentors recruited from the “PEERs” program at CHASS.52-54

“PEERs” are African American or Latino community members with diabetes who have been

trained to discuss diabetes with other diabetic CHASS patients. The numeracy and literacy

levels of PEERs members are comparable to that of the rest of the CHASS population. Five

out of six “PEERs” were able to attend. Participants spent 20-40 minutes going through the

Introduction and Issue Cards sections of the program with a CHW. Then, through facilitated

group discussion, participants gave feedback on the program, including perceived ease of

use and their experience using the iPad. Participants were consented and received $20 in

appreciation.

Most participants reported feeling confident using the program. They felt the program was

individualized to their needs and would help them discuss treatment options with their

doctors. All participants would recommend the program to friends. CHWs also provided

feedback as part of testing, since they are program users as well.

Tailoring

Tailoring was used extensively throughout the program. Tailored programs are directly

relevant to a single person based on the characteristics derived from an individual

assessment.55 Some of the key tailoring variables in the iDecide/Decido tool are lab values,

medications, health insurance status, personal values, and medication adherence barriers.

For example, the introduction to the program discusses each participant’s reported personal

values, social support, eating habits, confidence and barriers in managing diabetes, year of

diabetes diagnosis, and most recent A1c and blood pressure values (Figure 1 and Figure 2).

CHWs and CHASS staff worked with content developers to revise tailored content, ensuring

that the program was relevant to the target communities. Revisions included the use of

common language around diabetes, for example, using the term “high sugar” instead of

“high blood sugar”; what questions to ask in goal setting; and which prompts to include for

discussion. Tailored content was created in the Michigan Tailoring System (MTS) software,

developed by CHCR.56 The tailored content that is incorporated throughout the program

aims to facilitate a deeper, more personal discussion between the participants and CHWs

regarding their diabetes therapy and goals.
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Results

The resulting product, iDecide/Decido, allows participants to set personal treatment goals,

identify treatment preferences and concerns, and understand treatment options for improving

their glycemic control. iDecide/Decido is delivered in either English or Spanish to patients

on an iPad in their own homes by CHWs. The program is structured as follows:

1. CHW introduces him/herself, the program, and how to use the iPad

2. CHW – participant dyad discusses what diabetes is, reviews the participant’s lab

values, examines risk of complications

3. The dyad reviews the participant’s medications, including adherence concerns

4. Together, the CHW and participant choose whether to discuss changing/adding a

medication, taking a higher dose of existing medication, or setting goals to improve

adherence

5. The participant sets goals and receives a printed summary.

The first portion of the program is meant to be linear, however CHWs can access any

section at any time, based on the needs of the conversation.

Several program components highlight the benefits of the marriage of UCD and CBPR.

These components are summarized in Table 2, and are comprised of: a tailored design

concept, animations, pictographs, issue cards, goal setting, tailoring, and additional CHW

tools.

Design Concept

Tailored design provides a unifying theme throughout the program. The design focuses on

Detroit’s Latino and African American populations. The logos were inspired by images from

previous Detroit REACH curricula, which are highly recognizable to the African-American

and Latino populations that they serve. Additionally, CHWs provided photographs of

several building murals in Detroit that represent hope and family for inspiration. Two logos

were created - African-American and Latino versions. The African-American logo

incorporates an African-American couple and two sparrows, which was inspired from a

gospel song about overcoming challenges through spiritual faith. The Latino logo includes a

Latino couple and a cactus, representing courage and strength through time. CHWs played a

significant role in the iterations and the final design of the logos (Figure 1 and Figure 2).

Animations

To assist low literacy individuals, three animations were created to explain: what diabetes is,

blood sugar, why treatment matters, how treatment works. Animations were developed

iteratively and reviewed by all team members. Input and discussion were critical in

finalizing an animation concept early on, preventing expensive lost time from late animation

modifications. Voice-overs for animations were recorded in English and Spanish. CHWs

worked with CHCR researchers in voice over recordings of animations in order to ensure

appropriate pronunciation and word choice in recordings. The team used the following

process to produce the animations:
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• Concept - Content developers created concepts that were presented to team

members. Team members chose a concept then refined it based on acceptability to

community participants.

• Animation scripts- Content developers wrote animation scripts containing visual

and spoken components. All team members reviewed all drafts.

• Character development- Designers created characters that were reviewed and

approved by team members (Figure 3).

• Storyboards- Designers and content developers created storyboards which were

reviewed by all team members. (Figure 4).

• Animations- Designers created animations using 3D imaging and modeling (Figure

5).

Risk Pictographs

Interactive risk pictographs were created to show risks of complications associated with

diabetes. These pictographs were based on the UK Prospective Diabetes Study risk engine.11

Participants could dynamically model how changes in their own A1c influence 10- year risk

for kidney disease, vision loss, and amputation by adjusting A1c. Initially, CHWs expressed

discomfort with the pictographs. They feared participants would not understand what the

pictographs were conveying. As a result, the team added a dynamically updated, written

explanation of the pictograph (Figure 6).

Issue Cards

One of the primary goals of iDecide/Decido is to improve participant satisfaction with

diabetes medication. To this end, the team built on existing work from Montori et. al. So-

called “issue cards” have been previously clinically used as a medication choice decision aid

for patients with type 2 diabetes.57 These cards were shown to improve patient involvement

in making decisions about diabetes medications and their satisfaction with medication

information.58 The iDecide/Decido team developed an interactive, electronic version of the

issue cards focusing on costs, side effects, weight changes, dosing and testing schedules, and

effects on cholesterol/A1c levels for each class of diabetes medications. Cost is tailored on

insurance coverage, showing CHASS, Medicaid, or retail costs. Participants tap the card

showing their most important issue and discuss the card with the CHW. Based on that

discussion, the participant chooses one or more medication classes that might work for them.

Then, the participant chooses a second card. Participants and CHWs compare the content of

the two cards side by side. Finally, participants choose the classes of diabetes medications

that they might want to discuss with their healthcare provider. After the exercise,

participants see a summary card for each selected medication class. All team members gave

considerable feedback on the look, content, and functionality of the issue cards (Figure 7).

Goal Setting

Action planning and follow-up, two key components of motivational interviewing, were

included to encourage conversation about how the patient’s behavior supports or conflicts

with their values and to support patients in making therapeutic goals.46 Participants report
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values and barriers to treatment options, decision-making, lifestyle issues and disease

perceptions at baseline. During the program, participants can set medication and lifestyle

goals to support conversations with doctors about treatment options, to help improve or

maintain medication adherence, and to encourage lifestyle modifications. Participants report

how important their goals are and receive tailored feedback. Finally, participants develop an

action plan with their CHW. Content developers made modifications based on CHW

feedback about goal setting. Goals can be set around medications, physical activity, and

healthful eating (Figure 8).

Additional CHW Tools

Several program features were added to the program in response to CHW feedback. Low-

literacy, low-numeracy, and poor adherence symbols were discreetly integrated into the site

design to alert CHWs to potential sensitivities. CHWs requested a way to keep notes during

the conversation. In response, graphic and web developers created a notepad feature, which

allowed CHWs to record additional information during the conversation. The notepad page

can be printed at the end of the encounter.

Based on CHW recommendations, a list of each participant’s current medications is

available for reference during the interaction. Additionally, a medication glossary was

included, showing the brand and generic names of all diabetes medications with phonetic

pronunciations. These features were implemented based on CHW feedback.

Discussion

The iDecide/Decido program is the first CHW-mediated, iPad-delivered health intervention

that integrates research and design methods of CBPR and UCD. Providing communities

with health information can be empowering and lead to improved health outcomes. Rapidly

advancing technology does not have to lead to wider gaps in health disparities. As we have

demonstrated, HIT can be developed not only for specific communities, but by them as well.

Processes that solicit and engage users can only increase the effectiveness of the program by

delivering information that is relevant and welcomed by community members, thereby

promoting positive health outcomes.

In our development process we overcame many challenges associated with CBPR, including

inequitable distribution of power and control, and conflicts associated with differences in

perspective, priorities, assumptions, values, beliefs, and language.32 We achieved this by

ensuring that every decision was brought before the whole team. All opinions were

considered and changes were made with consensus of all team members. Regular meetings

also fostered relationships amongst the team and aided in clear communication. One strength

of the program is the degree to which cultural values and beliefs were incorporated, mainly

with the help of CHWs. Language was also a vital component of cultural competence in the

program as the English version was translated to Spanish by Spanish-speaking team

members and reviewed by Spanish-speaking CHWs to ensure appropriateness for the

population.
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This decision aid helps bridge the gap in the digital divide in several ways. First, because the

program is offered by CHWs on an iPad in participants’ home, individuals who may not

have access to computers or web-based tools can interact with a sophisticated multi-media

tool. The CHW shows the participant how to use the iPad at the beginning of the session,

and participants are able to navigate the iPad as much or as little as they would like during

the interaction. Second, CHWs are trained to assist when needed, helping ensure the

participant’s comfort. CHWs have extensive experience using the tool and offer guidance in

appropriate, sensitive ways which may be more effective than participants using the program

alone or with academic researchers. Lastly, the program was created specifically for the

African American and Latino communities in Detroit. Program components are individually

and culturally tailored to ensure salience, relatedness, sensitivity, and comprehensibility. All

of these program characteristics contribute to enhancing the experience for participants. If

this tool is found to be effective, we hope to disseminate it to other low-income health

centers that use community health workers and other lay workers.

Limitations

There were, however, some challenges in our development process. CBPR can require a

slower process. Because of the number of stakeholders, varying availabilities, and desire to

ensure equality of participation in the research and development process, it took time to

gather feedback, reach consensus on changes, and incorporate feedback. To tackle this, team

members made content review a priority in their weekly meetings held in Detroit. Content

reviewers did however, find the tailored content difficult to decipher and edit. Rather than

reading like a story, tailored content is shown with every possible version of a sentence, in a

linear fashion. This poses difficulties visualizing tailored content as it will appear in a web-

based program for one participant.

Time constraints also made it difficult for the program to be tested by CHWs earlier in the

timeline. For example, wishes for program content or functionality sometimes conflicted

with what was possible technologically. We tried to minimize communication barriers

through regular interactions and involvement with team members. Finally, we were

concerned with the comfort level of participants when using the iPads. To address this

concern, we conducted focus groups to get feedback from CHWs and focus group

participants.

In conclusion, we found that an integrated methods approach to CBPR facilitated the

development of a high-tech, tailored, iPad-delivered diabetes education and decision tool. It

is our hypothesis that this program can serve as a model for ameliorating some challenges of

developing electronically rendered interventions when conducting CBPR. We are now

examining whether this tool improves Latino and African American diabetes patients’

knowledge and satisfaction, reduces decisional conflict, and improves medication decision-

making, adherence, and glycemic control through a two-group randomized trial.
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Figure 1.
African American, English Speaking Logo Design
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Figure 2.
Latino, Spanish Speaking Logo Design
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Figure 3.
Glucose and Insulin Characters
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Figure 4.
Storyboard illustrations and animations
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Figure 5.
Animations 1 and 2 Web Page
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Figure 6.
Vision and A1c Risk Pictograph
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Figure 7.
Issue cards
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Figure 8.
Medication Goal Setting Web Page
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Table 1

Intersections of UCD and CBPR Principles in iDecide/Decido Development

Common Theme UCD CBPR

Community Centered • User-centered attitude

• Design to address specific needs of the user

• Acknowledges community as unit of
identity

• Focus on local relevance of public health
problems

Partnership in all Phases • Active user involvement

• Strong communication essential aspect of
design

• A professional attitude with respect for the
user

• Access and involvement of all partners in
dissemination of results

• Collaborative, equitable partnership in all
phases of research

Iterative Development • Evolutionary systems development

• Multiple design-feedback-revision cycles

• Cyclical and iterative development

Program Experience • Design represented in a way that is easy to
understand

• Development is customized for and by the
user

• Co-learning by user and designers

• Achieves balance between knowledge
generation and intervention for the mutual
benefit of all partners

• Fosters co-learning and capacity building
among all partners

• Builds on strengths and resources within
community
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Table 2

Description of Program Components and Functions

Program
Component

Description Functions

Design
concept

A unifying theme across all program features,
including:

• Tailored logos inspired by well-known Detroit murals

• Color scheme and imagery consistent with diabetes education
classes hosted by CHASS

A professional,
approachable design helps:

• Promote program credibility

• Connect participants to the
content

• Participants feel the program is
relevant to them

Animations Three metaphorical cartoons showing:

• What is diabetes?

○ How glucose gets in the body

○ How insulin works

○ Why it’s bad to have too much glucose in the blood

• How to deal with diabetes?

○ Lifestyle changes, including healthful eating and
physical activity

○ Manage blood pressure and cholesterol

○ Monitor blood glucose

• How do medications work?

Animations:

• Demonstrate complex concepts
that are more difficult to describe
with words

• Are particularly useful for
participants with low literacy

Risk
pictographs

Participants can see their own risk, based on their A1c,
and also see how risk changes as A1c changes for:

• Vision loss

• Kidney disease

• Risk for amputation

Help participant understand
the relationship between
A1c values and 10-year risk
for developing co-morbid
complications.

Issue
cards57

Participants identify the 2 issues that are most
important to them and see how each class performs.
The issues are:

• Costs (tailored based on participant’s insurance)

• Side effects

• Weight changes

• Dosing schedules

• Testing schedules

• Effects on cholesterol & A1c

Help participant choose a
medication class or classes
that may work for them.

Goal setting Participants can set goals around:

• Talking to the doctor about new medications

• Talking to the doctor about taking more of their current
medications

• Working to improve adherence

Goal Setting Sections

• Medications

Goal setting is an important
component of Motivational
Interviewing. Identifying
goals can facilitate
participant to build an
action plan toward behavior
change.44,45
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Program
Component

Description Functions

• Lifestyle changes

Additional
CHW tools

CHWs identified tools they felt would enhance
meaningful interactions with participants. CHW tools
include:

• Discreet low-literacy, low-numeracy, and poor adherence
symbols alert CHWs to potential communication challenges

• Note-taking window is always available, allowing CHWs to take
notes during the interaction and print them at the end

• List of participant’s current diabetes medications and dosing

• Medication glossary listing brand and generic names of
medications and their phonetic pronunciation

Working with CHWs to
build the tools they need not
only improves the program
experience for the
participant, but also
promotes partnership
between CHWs and the
development team.
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