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Abstract

Background—Racial and ethnic minority adults with diabetes living in under-resourced 

communities face multiple barriers to sustaining self-management behaviors necessary to improve 

diabetes outcomes. Peer support and decision support tools each have been associated with 

improved diabetes outcomes.

Methods—289 primarily African American adults with poor glycemic control will be recruited 

from the Detroit Veteran’s Administration Hospital and randomized to Technology-Enhanced 

Coaching (TEC) or Peer Coaching alone. Participants in both arms will be assigned a peer coach 

trained in autonomy-supportive approaches. Coaches are diabetes patients with prior poor 

glycemic control who now have good control. All participants meet face-to-face initially with their 

coach to review diabetes education materials and develop an action plan. Educational materials in 

the TEC arm are delivered via a web-based, educational tool tailored with each participant’s 

personalized health data (iDecide). Over the next six months, Coaches call their assigned 

participants once a week to provide support for weekly action steps. Data are also collected on an 

Observational Control group with no contact with study staff. Changes in A1c, blood pressure, 

other patient-centered outcomes and mediators and moderators of intervention effects will be 

assessed.

Discussion—Tailored e-Health tools with educational content may enhance the effectiveness of 

peer coaching programs to better prepare patients to set self-management goals, identify action 

plans, and discuss treatment options with their health care providers. The study will provide 

insights for scalable self-management support programs for diabetes and chronic illnesses that 

require high levels of sustained patient self-management.
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Introduction

Like in many other US health systems, in spite of improvements from Veteran’s 

Administration (VA) health care quality initiatives, from 15–30 % of VA diabetes patients 

still have A1c’s of 9.0% or greater.1 Providers face barriers to initiating and intensifying 

medication regimens, and many patients face barriers to effective diabetes self-management. 

These barriers include lack of sufficient understanding of diabetes and its treatments; lack of 

self-confidence and/or motivation to manage diabetes well; and passivity in office visits with 

providers without posing their questions or articulating their concerns. In addition, many 

adults with diabetes lack effective support from their families and friends to help them 

overcome structural and other barriers to effective diabetes self-management.2 Moreover, 

low-income African Americans with diabetes experience a 50–100% higher burden of 

illness and mortality from diabetes, have worse glycemic control, and experience more 

barriers to diabetes self-management than non-Latino white adults.3 Although these 

disparities are less severe in VA than in other health systems, they are still marked.4,5 Low-

income racial and ethnic minority adults report high levels of diabetes-specific emotional 

distress,6 and, even among Veterans, have high rates of low health literacy and numeracy.7–9 

Patients who are actively involved in treatment decision-making tend to be more satisfied 

with their health care,10 more adherent to treatment, and have a better quality of life.11 Yet, 

African-American patients report receiving less information and participating less in health 

care clinic visits.12–14 This contributes to worse information exchange, less optimal medical 

decisions, and lower patient satisfaction, leading to poor medication adherence and 

outcomes.15,16

Higher levels of social support—especially illness-specific support—are associated with 

better diabetes and other illness self-management.17 Telephone based Peer support helps 

reduce problematic health behaviors, depression, and, in both VA and non-VA randomized 

controlled trials of peer health coaches or mentors, has contributed to improved diabetes 

outcomes.18–22 A recent VA Randomized Control Trial (RCT) led by co-investigator Judith 

Long found that telephone-based peer mentoring led to greater improvements in glycemic 

control among African American diabetic Veterans than financial incentives or usual care.5

Along with peer support, decision and educational aids ‘tailored’ based on characteristics 

unique to that person have been found to improve health outcomes.23,24 In three recent 

RCTs, diabetes medication decision support tools increased knowledge, blood sugar 

management, patient involvement in treatment decision-making, and decreased diabetes-

related distress.25,26 Yet, many of these tools have targeted patients who have a high level of 

computer and health literacy. While a recent AHRQ review of 150 consumer health 

informatics (CHI) applications concluded that these programs engage consumers, enhance 

traditional clinical interventions, and improve health outcomes,27 the report identified 

significant knowledge gaps, including the need to evaluate CHI applications among racial 
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and ethnic minority populations and low-literate populations. The report also emphasized the 

lack of CHI applications engaging nontraditional health care supporters such as peer 

mentors. To address these gaps in knowledge, the aim of this study is to evaluate the addition 

of Tailored Interactive Diabetes Medication and Self-Management Decision Support Tools 

into a Telephone Based Peer Coaching Program.

Research Design and Methods

Overview

We will conduct a parallel, two-armed randomized controlled trial including diabetes 

patients who have poor glycemic control. The trial will compare a six-month telephone-

based peer mentor program in which the peer mentors do not have access to a tailored 

interactive computer-based tool (iDecide) versus a 6-month telephone-based peer coaching 

intervention with an initial face-to-face session facilitated by iDecide followed by weekly 

telephone contacts. We will compare changes in A1cs between these two arms, and with an 

observed, usual care group (Aim 1). This will enable us to examine the efficacy of peer 

support in this population, which differs from the populations and sites of our prior peer 

support interventions, and if significant differences are found to compare the effect size with 

those of our earlier RCTs comparing peer support with usual care comparison groups. 

Between the two randomized peer support and peer support + iDecide arms, we will also 

compare changes in blood pressure control and medication adherence as well as the key 

patient-centered outcomes of patients’ satisfaction and involvement with care, perceived 

social support, and diabetes-specific quality of life (Aim 2). Point-of-service A1cs and blood 

pressure will be assessed at baseline, 6 months, and 12 months. To assist in VA efforts to 

create a menu of options for patients, we will examine patient characteristics associated with 

willingness to participate and engage in the proposed intervention, as well as key mediators 

and moderators of intervention effects (Aim 3). The study duration will be 4 years, to allow 

for peer coach and patient recruitment, completion of the 6-month program, and assessment 

of outcomes at 6 months and at 12 months.

Many prior health services studies focus on intervention efficacy as the exclusive measure of 

success rather than a program’s potential for successful implementation and dissemination in 

‘real-world’ clinics.28 To increase the usefulness of this study’s findings to VA and other 

health systems, we will use the RE-AIM framework to evaluate intervention elements of 

interest to clinical managers.29 The goal of RE-AIM is to broaden the focus of interventional 

research to include dimensions critical to an intervention’s implementation in usual care 

after a trial is completed. We will use mixed methods research methods30 to investigate 

elements important for implementation and dissemination. This approach involves the 

collection, analysis, and mixing of both quantitative and qualitative data. The specific design 

will be an “embedded” mixed methods design involving collecting qualitative data during 

the intervention to better understand the mechanisms influencing implementation and the 

outcomes. A chief characteristic of an embedded design is that the qualitative data provides 

a supportive role and is embedded at different phases of the trial.31 Using mixed methods, 

we will gather data on how peer coaches, primary care clinic staff, and patients experience 

the intervention and how the experiences of participants together with the results of the trial 
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help us modify the intervention for future use. Using this approach, we hope to ensure that 

the intervention has the greatest possible likelihood of adoption in VA and other health 

systems should we find it has positive effects on processes and outcomes of care.

Study Sample and Setting

Description of Site—The John D. Dingell VAMC in Detroit serves 44,453 Veterans. In 

FY11, this site provided 447,409 outpatient visits and 5,055 inpatient hospitalizations. 

Approximately 62% of Veterans who receive their care at the Detroit VA are African 

American, with a large number living within Detroit. Although 19 MDs, 26 RNs, 10 LPNs 

and 9 MAs serve these patients in the outpatient setting, the number of diabetes patients with 

poor risk factor control far exceeds their capacity to provide regular, sustained care 

management. As of FY11, 28% or 1909 of the 8,263 Veterans with diabetes who received 

care at the Detroit VA had A1cs>8% over the prior year.

Peer Coach Selection, Training, and Assessment of Fidelity

If the selected peer coaches participate only for 6-month periods each, we will recruit 87 
peer coaches (fewer if peer coaches choose to participate longer than 6 months). Based on 

the experiences of prior peer coach interventions, we anticipate that a significant number of 

peer mentors will choose to participate for longer than 6 months and that a number of 

participants who complete the intervention will be interested in serving as peer mentors 

themselves. All participants at intervention completion will be encouraged to be a peer 

mentor unless they complete in the final 6 months of the study. In our planning discussions 

with Detroit VA PCPs, most thought of 2–5 of their diabetes patients they believed would be 

good peer coaches and could recommend. Many of these had had poor glycemic control in 

the past but now had good control (A1c<7.5%), one of our preferred characteristics for the 

peer mentors. To recruit the initial cohort of peer mentors, we will first contact patients 

recommended by primary care providers. If we do not have sufficient numbers through that 

strategy, we will identify and reach out to patients who through electronic medical record 

review had prior poor glycemic control (A1c>8.0%) and in the last 6–12 months had 

A1cs<7.5%. Study participants who successfully complete the 6-month intervention and are 

interested in becoming peer mentors will also be actively recruited to be peer coaches.

We will hold initial trainings for new peer coaches over the course of the study period and 

will hold monthly meetings for peer coaches within each of the two arms to allow for 

discussion among peer coaches on how their calls are going and provide booster follow-up 

tips on communication strategies and reinforcement. Fostering a sense of community and 

exchange among the peer coaches themselves is an important strategy to maintain their 

morale and interest in continuing to serve as coaches. Research associates will make 

monthly calls to peer mentors who did not participate in the monthly meeting to check on 

how calls are going and provide support. The initial training is adapted from prior peer and 

community health worker trainings that we have used successfully in prior 

interventions.5,18,32 The training program was developed over the past six years through an 

iterative process involving researchers, diabetes educators, behavioral psychologists, 

physicians, social workers, and community representatives with diabetes from low-income 

minority communities. The initial training will focus on key Motivational Interviewing (MI)-
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based communication skills for mentors in both arms. Peer mentors in the iDecide arm will 

participate in an additional training session on how to navigate the iDecide tool that will be 

delivered on iPads. Peer coaches will also learn how to place calls using the computer-

supported telephone platform. Peer mentors will receive training in and practice the 

following skills: 1) asking open-ended questions; 2) making reflections (content, feeling, 

action reflections); 3) rolling with resistance; 4) eliciting ‘change-talk’ (assessing 

importance and confidence, assessing goals and values, tailoring); 5) action planning 

(helping the participant define a key longer-term behavioral goal and specific action steps to 

meet this goal that they will try over the next week).

Several recent RCTs have shown that more important in developing and retaining 

proficiency in communication skills than a lengthy initial training is periodic follow-up 

reinforcement. Accordingly, the emphasis in the initial training will be to introduce basic 

MI-based skills with attention to strategies to continue “learning to learn” skills in booster 

conference call sessions—and it there is interest periodic face-to-face sessions—during the 

study period. The initial training will be interactive, with time to practice each of the basic 

skills introduced. Special focus will be placed on helping patients create action plans 

(described below) and on following up on how patients are doing on their action plans 

during the weekly phone calls. In addition, peer mentors will be asked to reflect on their own 

troubles with managing their DM and on the practices and behaviors that enabled them to 

gain control of their DM, and then discuss how they might work with others to help them 

incorporate these practices/behaviors into their daily lives. Role-playing activities will give 

peer coaches the opportunity to practice the communication and facilitation skills.

To assess fidelity and provide booster training and support, study team members trained In 

MI will observe a random sample of face-to-face sessions. Coaches will also complete a 

self-assessment checklist on a sample of their telephone coaching calls. In the arm using 

iDecide, the software program will enable us to evaluate approximate time each pair used to 

review the program, the order in which sections are covered, and the final action plans and 

list of questions and concerns to be discussed with health care providers. We will create 

aggregate summaries for each peer mentor, showing ranges and mean times for each section, 

whether the order of progression was logical, and compare these with benchmark figures 

from the use of iDecide by trained health professionals we generated from our prior work. 

Through this process we will assess fidelity to MI-based communication approaches in both 

arms and to the iDecide program in the arm using that tool. The computer telephone 

platform used by coaches will capture frequency and duration of calls by each peer mentor-

participant dyad to evaluate intervention completion in both arms. We will use these results 

to refine written training materials to be included in a “Train the Trainer” manual for the 

translation “toolkit”. Each peer coach will be assigned 2–4 peer patients for a 6-month 

period. Although their role as volunteers will be emphasized, to cover any expenses they will 

receive a stipend for the initial training and different stipend amounts based on number of 

calls per month documented by the computer phone system with each of their assigned 

participants. We will assess how participation affects peer coaches’ own diabetes self-

management attitudes, practices, and glycemic control. Thus, peer coaches will undergo 

informed consent and receive incentives to complete the same baseline, 6-, and 12-month 

assessments as other participants.
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Patient Selection, Recruitment and Randomization

A rolling pool of potential recruits will be identified on a monthly basis. Patients will be 

identified who meet one of the following criteria within the past 12 months: (1) one 

hospitalization with a diabetes-related ICD-9 code; (2) two outpatient visits with a diabetes-

related ICD-9 code; or (3) at least one prescription for a glucose control medication (insulin 

or oral agents) or monitoring supplies.33 Potential participants must also have their most 

recent A1c in the prior 6 months be at least 8.0% if age < 70 or at least 8.5% if age 70+). 

Using ICD-9 diagnostic codes, we will exclude patients if they have an active substance 

abuse disorder or serious psychiatric illness (PTSD, bipolar disorder, dementia, 

schizophrenia, or personality disorders). We will then send names of the patients to their 

primary care providers to identify any patients who they do not recommend inviting to 

participate in the program. An invitation letter will be sent to eligible patients, with a follow 

up call by a research associate to provide more information about the study. Patients who 

agree to participate will be scheduled to complete written informed consent and the baseline 

assessments, with coded baseline survey data entered directly onto the iPad so information 

for tailoring will be in the program. Randomization will be stratified by gender and whether 

the patient is on insulin, as gender and insulin use may moderate treatment effects. Variable 

block sizes will be programmed into the computer randomization and will preclude 

prediction of treatment assignments by study staff.

Peer Support-Alone Arm—Participants randomized to receive peer support alone 

(without the iDecide tool) after they complete their baseline assessments will be matched 

with a peer coach of the same gender, race, approximate age (+/−7 years) and whether they 

also use insulin to the extent possible. Matching as closely as possible on shared 

characteristics and self-management challenges has been found to lead to better peer 

relationships in prior studies. Participants in this arm will be given copies of the AHRQ 

consumer-focused guides, “Pills for Type 2 Diabetes” and “Insulin for Type 2 Diabetes” and 

encouraged to review them. The information in these two guides was used in the iDecide 

tool, so this group will receive the same diabetes anti-hyperglycemic medication information 

provided in the iDecide tool. All will receive copies of the printed guides. The coach will 

encourage the participant to keep a copy of the action plan and list of questions and concerns 

to discuss with their health care providers generated by the discussion. The peer coach will 

be instructed to make at least one telephone call to each peer partner each week. If the peer 

coach does not make an initial call within the first 10 days using the IVR system, a research 

associate will call them to offer support. In subsequent weeks, the peer mentor will receive 

outreach reminder calls from staff if they do not call one of their assigned peers in a 2 week 

period.

Peer Support + iDecide Arm—Participants randomized to this arm will also be matched 

with a peer coach based on their age, gender, race, and insulin use to the extent possible. 

They will be scheduled for an initial face-to-face session with their assigned mentor who 

will guide them through the personally tailored diabetes medication decision aid. The action 

plans and list of questions and concerns to discuss with their health care providers generated 

by the program and discussion will be available for the patient and peer coach to keep. The 

peer mentors will then follow up with weekly IVR-facilitated calls as above.
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Observational Control Arm—Because our study is being performed in a different site 

than our prior interventions, we will also use an observational, usual care control arm to 

examine whether peer support is more effective than usual care in this population. While this 

arm is not randomized, it will allow us to confirm the efficacy of peer support while using 

few additional resources. To identify this usual care arm, we will analyze data from those 

who are identified as eligible for the study but who were not approached for participation. In 

our rolling monthly data pull, a number estimated to match the number randomized to one of 

the intervention groups will be set aside. This sample should approximate those who were 

enrolled in the trial. We will use medical record data to identify their observed A1c levels at 

the end of the study period and then compare the changes over the study period time with 

those in the intervention. We will also use the medical record data to identify key covariates, 

including baseline A1c, age, gender, race, insulin use and number of oral diabetes 

medications, and baseline use of services. More than 85% of Veterans with diabetes with at 

least one recorded A1c>7.5% in a 6-month period who receive care at the Detroit VA receive 

regular A1c testing at recommended intervals.

Conceptual Framework for Initial Session Facilitated Review of Computer-
Based Program—Figure 1 illustrates how we hypothesize the intervention will address 

key factors affecting medication adherence and intensification. Four theoretical approaches 

have guided development of the computer-based program and intervention approach. The 

tailored behavioral intervention incorporates elements of the Health Decision Model 

(HDM)34 and the Precaution Adoption Model (PAM)35 to emphasize clear and credible 

communication about the risks and saliency of high glycemic levels. Self Determination 

Theory (SDT) suggests the importance of encouraging patients to articulate their own values 

and goals (autonomy), be convinced that recommended behaviors correspond with these 

intrinsic values and goals (autonomous motivation), and have confidence in their ability to 

execute the behaviors (self-efficacy or competence). The fourth behavioral theory informing 

our intervention is social cognitive theory (SCT).36 SCT also emphasizes the importance of 

understanding the personal salience of a health decision and of developing intrinsic 

motivation to change behaviors. Building patients’ self-efficacy in their ability to execute 

specific tasks (such as medication-taking and involvement in treatment decision-making) is a 

fundamental aim. SCT theory has underpinned many of the successful chronic disease self-

management support programs evaluated to date.37–39 These theories informed the decision 

tool, and the peer coaches will receive brief initial training with booster sessions in 

Motivational Interviewing-based communication approaches consistent with these theories. 

Follow-up weekly telephone contacts to provide support in the follow-up steps (“action 

plans”) decided upon in the initial face-to-face session from the peer coaches will further 

facilitate sustained improvements in self-management through the hypothesized mechanisms 

shown in Figure 2:

Outline of Decision and Self-Management Support Tool—The iDecide tool is 

designed to present key tailored, evidence-based information on diabetes and diabetes 

treatments. Importantly for a peer support intervention, all content information will be 

provided through the tool, with the role of the peer mentor being to assist the participant to 

go through the program and participate in helping the patient formulate questions and 
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concerns to discuss with their health care provider, to set their own behavioral goals and 

action steps, and to help the participant practice raising the issues they plan to discuss with 

their health care provider. Information is personally tailored based on each participant’s: a) 

diabetes-related medical history and personal characteristics (e.g. age, gender, ethnicity, 

diabetes duration, current A1c, BP, lipid levels; current anti-hyperglycemic medications); b) 

diabetes-related attitudes and care practices (e.g. current diabetes care self-efficacy, self-

reported medication adherence and barriers to adherence); and c) assessment of treatment 

preferences. Complete details have been published elsewhere.40

An outline of the iDecide tool content is shown in Table 1:

Action Planning—Coaches in both groups will be trained to assist participants in creating 

an Action Plan during the initial face-to-face visit. The Action Plan follows the I-SMART 

(Inspiring, Specific, Measurable, Achievable, Relevant, Time-Specific) goal-setting model 

that we have used in our prior diabetes self-management interventions that have improved 

glycemic control.18,32 Any action step that the participant deems important and feels 

confident to undertake can constitute the ‘action plan’. This could be talking with one’s 

health care provider about cost concerns or other structural barriers, resolving to ask one’s 

provider about a change in medications, or a step involving a way to increase physical 

activity, take prescribed medications, make a dietary change, or other behavioral step to 

improve diabetes self-management.

Weekly Follow-up Peer Coach Telephone Calls—The peer coaches will be 

encouraged to call each of their peer partners once a week to check in on how they are 

doing, ask about how their action plans are going, offer encouragement, and if necessary 

help their peer partners brainstorm about solutions to barriers they have been facing meeting 

their action steps, set a new action step to try if they fully met their prior week’s goal, or try 

a different action step or set a new goal. They will also ask about how the participant’s 

discussion with their health care provider went (if they had a visit) and provide 

encouragement to ask any questions and raise any concerns that they did not raise, and, if 

necessary, encourage the participant to practice again asking the questions or raising their 

concerns. If the participant missed an appointment, the coach will encourage them to make 

another appointment.

Because peer coaches and participants will be advised not to exchange phone numbers, peer 

coaches will use the computer telephone system to make all calls. To place the calls, peer 

coaches will dial the designated toll-free telephone number. After they are connected with 

the system, the coach will enter their own phone number and hear a computer voice list the 

first name(s) of their assigned participants. The coach will choose the participant by 

following the voice direction. Then the call is placed, while the coach is put on ‘hold’ 

briefly, hearing a message asking them to wait while the system seeks to get their partner on 

the telephone. If the participant does not answer the phone, there are options for the person 

who answers the call to designate that the peer is available and will come to the phone or 

that the peer is not available and cannot come to the phone. When both parties are on the 

line, they will then be connected.
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Research staff will monitor the calling process via a password-protected Internet web site. 

Through the monitoring system, we will be able to identify when calls occurred, who placed 

each call, and how long participants talked. All calling process data will be stored in a 

format accessible for statistical analysis as part of our process evaluation. Though often after 

an initial period in our prior peer support interventions, participants and peer coaches have 

exchanged phone numbers, bypassing the system, peer coaches who complete 2–4 phone 

calls each month to a peer participant documented via the IVR system receive increased 

stipend amounts and thus will have an incentive to use the computer system.

Measures and Data Collection

Overview—Measurement will occur at baseline, 6 months (at the completion of the 

intervention), and 12 months after enrollment. At these time points participants and peer 

mentors will complete a written survey and assessments of A1c and blood pressure. 

Participants will receive $20 for each assessment they complete. To understand features of 

successful vs. less successful peer partnerships, we will conduct semi-structured interviews 

at 6 months of a purposive sample of participants and mentors in both study arms (choosing 

a sample with high rates of contact and a sample with low rates of contact). Using standard 

qualitative methods for identifying key themes in participant’s experiences with this new 

program, we will identify central themes from these interviews associated with the success 

of the peer relationships and in meeting intervention goals. Participants and peer mentors in 

the peer mentor +iDecide arm will be asked about their experiences with iDecide and how 

use of the program affected their subsequent contacts and activities (e.g., setting and meeting 

‘action plan’ goals, effectively raising questions and concerns with PCPs). Quantitative 

information about use of the Compute telephone system will be collected via computerized 

records that the system maintains of all contacts with dates and time durations of all contacts 

as well as of attempted contacts.

Description of Measures by Aim

Aim 1: Test the effectiveness of a technology-enhanced peer coaching (TEC) program 
in improving glucose control relative to peer support alone: At baseline, 6 months, and 

12 months, a trained staff member will measure patients’ A1c, using a Bayer DCA 2000+ 

analyzer, a portable analyzer producing A1c assays in approximately six minutes using 

finger stick blood samples. These assays have a test coefficient of variation (CV, measure of 

test precision) <5% as required by the National Diabetes Data Group and accurately measure 

A1c levels.41 The DCA 2000 is reliable, easy to use, and much less burdensome to patients 

than venous blood draws. Our team has familiarity with the DCA 2000 from our prior 

studies.18,32

For our “usual care” observed group, we will use electronic medical record data to measure 

A1c levels. More than 85% of diabetes patients who meet our eligibility criteria receive A1c 

testing at recommended intervals, which should ensure adequate numbers of patients with 

follow-up A1c levels in our control sample. For those with missing A1c data, we will use 

several approaches to examine possible biases.
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Aim 2: Assess the impact of the intervention on blood pressure and medication 
adherence as well as on key patient-centered outcomes, including patients’ satisfaction 
and involvement with care, perceived social support, and diabetes-specific quality of 
life: These measures will be assessed at baseline, 6 months, and 12 months. We will measure 

blood pressure using an Omron® automatic blood pressure monitor with memory and take 

the average of the two readings following American Heart Association guidelines. (Ideally 

we would also measure lipid levels, but have not found sufficiently reliable point-of-service 

machines for these measurements. At baseline we will collect information on most recent 

LDL, HDL, and total cholesterol levels from electronic medical records. If there are no 

recent values, the iDecide program text in that section will emphasize the importance of 

having these risk factor levels checked.) The baseline and 6-month surveys will take 

approximately 25 minutes to complete, and the 12-month survey will take approximately 15 

minutes. Measures for the key patient-centered outcomes are:

The Health-Care Climate Questionnaire (HCCQ) (twelve items): The Health-Care Climate 

Questionnaire (HCCQ) (α=0.82) assesses patients’ perceptions of the degree to which they 

experience their health-care providers (or their peer mentor) to be autonomy supportive 

versus controlling in providing general health support or with respect to a specific health-

care issue. It was originally validated in a study of patients visiting their primary-care 

physicians, was used in a published study of obese patients participating in a weight-loss 

program, has since been used in multiple studies of professional and lay health care 

supporters, and a version that includes six items measuring practical support for diabetes 

self-management has since been validated in two studies.42 We will ask participants to 

complete this about their PCP at baseline, six-months, and 12-months. Participants will 

complete this assessment about their peer mentor at six months.

Involvement in Care Decisions (five items): To assess changes in how involved patients feel 

they are in diabetes goal and treatment decision-making with their health care providers, we 

will use the goal-setting subscale of the Patient Assessment of Chronic Illness Care 

(PACIC).43

Diabetes-Specific Social Support (twelve items): To assess perceived diabetes-specific 

support we will use the Diabetes Support Scale (DSS), a 12-item scale developed to assess 

whether an Internet-based diabetes support group changed participants’ perceptions of social 

support, social network size, or actual provision of support (α> 0.90). The instrument 

correlates with illness intrusiveness and self-care behaviors and is responsive to intervention 

effects.44

Diabetes-Specific Distress (two items): This instrument captures the patient’s perspective on 

the emotional burden of diabetes and its treatment.45 It has consistently high internal 

reliability with a Cronbach’s α of 0.90 and good convergent validity with a measure of 

general psychological distress (r=.63). It is also associated with changes in A1c and other 

outcomes over time. In a review of seven effective diabetes intervention studies, mean scores 

improved from baseline to follow up in all studies.46
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Aim 3: Identify patient characteristics associated with engagement in the intervention 
and mediators and moderators of the intervention’s impact on patient outcomes: Table 

2 presents the measures we will use to assess factors we hypothesize may be associated with 

willingness to engage in the intervention (which may also be moderators) and mediators and 

moderators of intervention effects as well as time points at which we will measure each of 

these. We include measures found to be significant mediators and moderators of effects in 

our P2P RCT.18,47

We will measure standard demographic information including age, gender, and marital 

status. Socio-economic status (SES) will be measured using highest grade in school 

completed, income, and household size. We will collect data on diabetes duration and 

whether all diabetes care is received at VA and distance Veteran travels to Detroit VA. We 

will also collect data on any adverse symptoms experienced during the study period such as 

hypoglycemic symptoms or episodes, although have had no hypoglycemic episodes in our 

prior peer support interventions. Data on diabetes-related complications and other co-

morbidities will be drawn from EMRs.

Analyses

Quality Control and Data Management—To ensure consistent delivery of the 

intervention and uniform application of patient enrollment and data collection protocols, we 

will host a “kick-off” meeting in Ann Arbor during Year 1 for all investigators and research 

associates. We will discuss study goals, design and specific procedures for patient 

enrollment, survey data collection, collection of physiologic data, and documentation. After 

the meeting, team members will meet with clinicians to inform them about the study and 

solicit their support. Descriptions of the study will be produced in a variety of formats for 

distribution via group emails and as handouts in clinic. The Project Manager and Dr. Heisler 

will be in weekly contact with the Detroit site investigator and research associates to ensure 

that the study protocol is applied consistently. From prior studies, we are familiar with 

procedures for managing the electronic data within a randomized trial. Data quality issues 

will be discussed at weekly meetings between the Study Team, Project Manager and Dr. 

Heisler. A coding decisions log will be maintained so that coding will be consistent and any 

necessary changes to the data collection tools can be discussed and documented. All survey 

data collection will be completed on a computer, requiring item completion and drop down 

choices. All data will be checked electronically for out-of-range values and logical 

consistency across variables.

Unit of Analysis and Sample Size Calculation—Patients within pairs (peer-peer 

coach dyads) will be the primary unit of analysis for the study. Thus, we calculated the 

sample size to adjust for the likely correlation between members of the pairs (intraclass 

correlation (ICC), or rho) in the intervention group. Accordingly, we calculated the sample 

size to provide 80% power to detect a difference between experimental groups of 0.5% in 

A1c with an alpha of .05, two-tailed.59 We conducted the power analysis using the methods 

of Cohen and, based on the within-pair ICC of our prior reciprocal peer support intervention, 

adjusted for a within-pair intraclass correlation of 0.03 as implemented in STATA 12 

software.60 We estimated the standard deviation of a decline in A1c in this population (1.45) 
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using data from our prior randomized controlled trials.5,18 To provide the needed power, 126 
subjects will be needed in each group (after attrition). To conservatively allow for up to 15% 
attrition, a rate higher than occurred in any of our prior VA diabetes RCTs, we will recruit 
145 patients for each arm, for a total of 290 patients. The estimate of the standard error of 

the change in BP was estimated from a database of actual BPs obtained in routine clinical 

practice for 24,000 patients with diabetes and hypertension in one large service network in 

the VA over a 24-month period in FY 2004–2005. It depends on both the variation in BP 

change at the person level and variability within person between measurements. We 

estimated the standard error for the change in blood pressure as 17 mmHg. Our target 

sample size will provide 80% power to detect a difference between experimental groups of 6 

mmHg and differences between each of our key patient-centered outcome measures.

Approach to All Analyses—We will follow international guidelines for analysis and 

reporting of clinical trials.59 In the first phase (data verification), we examined the 

distribution of all study variables to assess extreme values, missing data, variances, possible 

coding errors, skewness, and type of distribution. We have now examined baseline data for 

clinically important differences across the two study groups for potential prognostic 

indicators, such as patients’ age, race, comorbidities, and baseline use of services.(See Table 

3 below) Differences between experimental arms in baseline characteristics will be included 

as covariates in analyses comparing outcomes.

In the second phase of our outcomes analyses, we will evaluate possible bivariate 

associations between patients’ experimental condition and the outcomes, as well as between 

each covariate and the outcomes, prior to fitting multivariable models. This will be done to 

determine unadjusted measures of effect, assess possible confounders, and anticipate any 

collinearity in subsequent analyses. In the final phase we will fit multivariable models to 

identify main effects.

Analysis Plans by Aim

Aim 1: Test the effectiveness of a technology-enhanced peer coaching (TEC) program 
in improving glucose control relative to peer support alone: Our past experience in 

similar patient populations suggests that the primary endpoint from the trial (change in A1c) 

will be close to normally distributed. To assess the primary endpoint for Specific Aim 1 

(change in mean HbA1c from baseline to 6 months), we will use a general linear mixed 

regression model:

where i represents the patient, l represents the intervention, j is the pair-group, βl are 

parameters estimated from the data, Xil is the value of the lth fixed effect (peer support 

versus usual care) for the ith patient, bj are parameters estimated from the data, Zij is the 

value of the jth random effect (pairs) for the ith patient, and εi is the residual error.61 We 

anticipate that members of peer coach-peer partner pairs in both arms, because of their 
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interactions with each other, might show a positive intraclass correlation (ICC), a component 

of the variance attributable to the group. As recommended for group-randomized trials, the 

mixed model analyses will thus address potentially inflated type I errors that could occur if 

such clustering were not taken into account.62 If patients in either arm drop out of the study 

or request reassignment to another peer coach, they will be analyzed according to their 

initial pairing in an intent-to-treat analysis.

After unadjusted changes in A1c are determined, further analyses using mixed-model 

ANCOVA will adjust for confounding effects of any variables that differed substantially 

between treatment arms. Both unadjusted and adjusted means with 95% confidence intervals 

will be reported for both arms. While the primary endpoint is the mean difference between 

baseline and 6-month A1c concentrations, subsequent analyses will be conducted to 

determine whether the intervention additionally affects the difference between baseline and 

12-month A1c (i.e., the sustainability of any treatment effects) using a repeated-measures 

mixed model ANCOVA.

We will follow the same approach to comparing the observed usual care group with the peer 

support alone group. However, there is a higher likelihood of imbalances as the usual care 

group is observational, although they are drawn from the same eligibility pool as the 

participants. Therefore, we will include several key covariates in the analysis, including 

baseline A1c, age, gender, and race. We will also examine the data for differences in other 

potential prognostic indicators, such as baseline medication or service use, and include these 

variables in the regression if necessary. We will also need to examine whether biases may be 

caused by missing A1c data. Although the very high level of A1c testing in VHA is likely to 

lead to few missing data points, we will conduct sensitivity analyses using two approaches. 

In the first, we will assume that those with missing A1c levels at the end of the study had no 

improvement in their A1cs. In the second, we will use multiple imputation methods to fill in 

missing A1c values.

Aim 2: Assess the impact of the intervention on blood pressure and medication 
adherence as well as on key patient-centered outcomes, including patients’ satisfaction 
and involvement with care, perceived social support, and diabetes-specific quality of 
life: For assessment of changes in systolic blood pressure and for the self-reported 

outcomes, we will use mixed effects models (similar to those in Aims 1) for continuous 

outcomes, and generalized estimating equations (GEE) for ordinal outcomes with 

clustering.63

Aim 3: Identify patient characteristics associated with engagement in the intervention 
and mediators and moderators of the intervention’s impact on patient outcomes: For 

these analyses, we will use multivariate modeling and path analyses.64 Many of these 

outcomes will be measured using Likert scales. Thus, we will begin these analyses by 

developing contingency tables for ordered categorical data. We will then use generalized 

estimating equations (GEE), which are appropriate for modeling ordinal outcomes with 

correlated data.63
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We will use both quantitative and qualitative methods. We will compare patient 

characteristics and attitudes of participants and those not willing to participate in the study. 

Eligible refusers will be asked whether they would consent to a brief survey in which we 

will record information helpful in assessing the intervention’s reach, such as diabetes 

distress, perceived need for support, interpersonal attachment styles, reasons for not 

enrolling, and existing sources of social support.

We will model independent associations and pathways linking intervention exposure to 

outcomes using nested multivariate regression. Subsequent nested models will introduce 

potential mediators, and we will evaluate changes in the magnitude of the relationship 

between experimental condition and outcomes before and after the covariates are introduced. 

Analyses of potential moderators will use standard approaches to evaluate potential 

interactions between these covariates and patients’ experimental condition.64 Independent 

variables and moderators will be centered before testing interactions, so that 

multicollinearity between first order and higher-order terms will be minimized. Statistically 

significant interactions will be interpreted by plotting regression lines for high and low 

values of the moderator variable. Stata routines greatly facilitate the plotting of these 

relationships.65

To gain more in-depth understanding of factors associated with level of engagement in the 

intervention and with outcomes, along with examining baseline correlates of different levels 

of engagement using quantitative approaches with the baseline survey and clinical data, we 

will conduct and analyze semi-structured interviews conducted at the 6-month assessment. 

The use of the computer telephone platform will enable us to categorize patient-mentor 

dyads into different levels of frequency of contacts and duration of contacts (“engagement”). 

The system records data on dates of all completed telephone contacts and duration of each 

telephone call into a data set in separate data fields. It is thus easy to examine the ‘dose’ of 

intervention engagement of each dyad, depending on how frequently and how long they 

spoke together. We will conduct semi-structured interviews with purposive samples of peer 

mentors and participants with different levels of intervention engagement (low, medium, and 

high). We will perform a thematic analysis of the interview data with participants with 

different levels of engagement in the intervention (in both arms). Our overall approach to 

thematic analysis will be what Miller and Crabtree refer to as the “Editing Analysis Style,” 

which contains both deductive and inductive elements. Following this approach, two 

investigators will independently read interview transcripts, break down patient interview 

responses into individual segments that express a single idea or theme (e.g., particular ways 

respondents found the telephone calls useful or not useful) and label these phrases with 

appropriate codes. An iterative process will be used to compare results until agreement is 

reached on the categories and criteria for inclusion.66 We will seek to examine in more depth 

factors contributing both to successful and unsuccessful peer mentor-partner matches.

Approach to Missing Data

Clinical trial analyses often are limited to patients with complete data. However, even in 

cases with low rates of attrition such as our prior VA diabetes RCTs, this strategy may yield 

overly optimistic effect size estimates. Problems adhering to the protocol or worse health 
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status often are associated with missing data. Although we will conduct an initial analysis 

using only observed data, we will conduct a second analysis that imputes missing data. We 

will impute missing data using the method described by Lavori, Dawson, and Shera.67 This 

uses logistic regression to model patients’ likelihood of having outcome data and define 

strata within which outcome values are missing at random. We will then stratify patients 

according to these propensities and randomly sample from the observed outcome 

distribution and impute these values for missing data within each stratum. When data are 

missing for items within scales, we will use recommended imputation procedures rather than 

deleting patients list-wise from the analysis.68 In addition, we will compare dropout rates in 

each arm, using the chi-square tests and compare subjects with complete follow-up to those 

with missing data with respect to observed baseline characteristics. Finally, we will repeat 

analyses assuming that all subjects with incomplete data had no improvements in their 

baseline A1cs as a conservative approach.

Limitations of Study Design

This study design seeks to address the principal aim of determining whether adding a 

tailored, interactive tool to a peer mentor intervention improves diabetes clinical outcomes 

significantly more than a peer mentor intervention alone. Because this will be the only 

difference between our two study arms, this design addresses a key limitation of many 

diabetes self-management interventions that are often multi-factorial and thus make it 

impossible to separate out the independent effects of the different intervention components. 

Because developing web-based, tailored tools is an expensive enterprise, it is important to 

ensure that an investment in such e-health tools indeed provides a significant additional 

clinical benefit to patients. However, our study design still faces two principal limitations. 

First, the ideal study design would be a 4-armed randomized trial with one arm receiving 

usual care and another arm receiving an iDecide session alone as well as the two arms we 

include in our study. However, our main study aim is to determine the incremental benefit of 

adding a tailored tool to an intervention that we had in prior RCTs found to lead to A1c 

improvements of approximately 1% lower in A1c percentage points than nurse care 

management and usual care. Accordingly, we powered this study to detect a 0.6% difference 

in A1c between our two study arms. A 0.6% difference is a clinically significant difference, 

but requires a considerably larger sample size than detecting a 1% difference. A 4-armed 

RCT would require an even larger sample and would be beyond available resources. 

Moreover, since our secondary question is whether we can replicate our prior RCT findings 

of significantly greater A1c lowering through peer support than through usual care, we 

believe we can adequately compare differences in A1c over the study period between our 

intervention arms and an observational cohort who do not receive the intervention. A second 

limitation is that our proactive identification of patients to recruit requires that patients have 

had an assessment of A1c within our enrollment period of 24 months. Thus, vulnerable 

patients who have not had a VA provider appointment with an A1c level drawn over the 24 

months during which eligible A1cs will be determined will not be captured. Such patients 

who fall out of clinical care for extended periods are often among the highest risk patients.

Another potential limitation of all randomized controlled trials face is missing data. We have 

described how we will address missing data analytically. However, because the principal 
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cause of missing data is dropout, we have instituted a number of measures that have 

successfully worked in our prior VA RCTs to prevent differential dropouts among 

participants in the study arms: 1. Participants in both arms will be receiving equivalent 

amounts of attention as both arms will receive peer mentor calls; 2. We will emphasize to 

any participants who no longer want to receive peer mentor calls that they will still receive 

incentive payments for completing follow-up assessments at 6 and 12 months, and prioritize 

assessments if they are only willing to complete some components of the assessments (e.g., 

just checking their A1c level if they are only willing to complete one thing, and ordering 

survey questions in order of priority if they only want to answer some survey questions; 3. 

We will send personalized mail reminders and telephone participants for their follow-up 

assessments, with at least 6 attempts made at different times to reach each participant; 4. We 

will fill in missing A1c and BP values with values from the electronic medical record if they 

are within +/− 30 days of their scheduled assessment.

Trial Status

Recruitment began in September 2014 and was completed September 2016. The 6 month 

intervention period will end in March 2017 at which time analysis of 6 month outcomes will 

begin.

Conclusion

Because diabetes is so prevalent and the self-management behaviors necessary for successful 

glucose control are so challenging, finding effective interventions is a critical public health 

issue. Providers and patients face numerous barriers and new resources must be found. This 

protocol details the design, delivery and analysis plan of an RCT aimed at testing an 

innovative program coupling peer support with decision support tools, interventions that 

have both been associated with improved outcomes for diabetes patients.
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Figure 1. 
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Figure 2. 
Mechanisms by Which Peer Support Affects Diabetes Outcomes
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Table 1

Outline of Tailored Medication Decision Aid

Section Tailored Elements

1. Introduction About You: Personal Health Information
About Us: Description of what session will cover/how to use iPad

2. What happens in your body 
when you have diabetes?

Animated video showing normal processes of glucose uptake and what happens with diabetes

3. How to Deal with Diabetes Animated video of ways to keep diabetes under control through being active, what you eat, and taking 
medications

4. Your Diabetes ABCs Explanation of importance of A1c, BP, and lipids with tailored information on participant’s levels

5. How different A1c levels affect 
your personal risk of complications

Animated video on diabetes complications/Interactive Diabetes Risk Pictograph showing changes in 
lifetime risk of vision loss, kidney disease, and amputations with different A1c values A1c goal-
setting

6. Learning about diabetes 
treatments

List of participant’s current medications and doses to confirm/Animated video showing how different 
classes of anti-hyperglycemic medications work in the body

7. Barriers Participant is Facing 
Taking Medications

Checklist of barriers participant identified in baseline survey/Template to brainstorm on possible 
strategies to address these/Information on some strategies to consider/Tailored testimonial/Choice of 
whether to learn about a new medication, higher dose, or address adherence barriers
Prioritization of Barrier (if any) or Issue to Address

8. Comparing diabetes treatments 
(if participant chose that)

Interactive tailored medication “Issue Cards”
(blood sugar reduction, daily routine, sugar testing, low blood sugar, side-effects/problems, weight 
concerns, cholesterol, costs)
New Medication and/or Dose Preference

9. Action Planning Interactive development of behavioral goal and action steps over next week to meet behavioral goal, 
Importance and confidence scales/Tailored testimonial Action Plan

10. Summary Tailored Decision Summary to print out
Patient and peer mentor “to-do” lists to print out
Tailored “Talk to your doctor” list of specific questions and concerns to discuss
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Table 2

Mediators Time Points* Original Source

Medication-taking Self-efficacy 1, 2, 3 Perceived Competence Scale48

Autonomous Motivation 1, 2, 3 Treatment Self-Regulation Questionnaire (TSRQ)49

Medication adherence 1, 2, 3 Morisky Medication Adherence Measure50

Assessment of level and type of support received by Peer 
coach

2, 3 Process measures used in P2P and by Robert Wood Johnson 
Foundation Diabetes Initiative18

Self-efficacy for shared decision-making with providers 1, 2, 3 Self-efficacy for Decision-making scale51

Medication doses and insulin starts 1, 2, 3 Survey items and electronic medical records

Moderators/Engagement Factors

Race 1 2010 US Census measures

Preferred and actual decision-making with providers 1 Preferred and Actual Participation in Decision-making Scales52

Attachment Style 1 Relationship Questionnaire53

Perceived Need for DM self-management support 1 Support Needs Scale from Diabetes Care Profile54

Perceived Benefits and Barriers to Taking DM 
medications

1 Two subscales from instrument assessing perceived barriers to 
and benefits from taking diabetes medications based on health 
beliefs model55

Health Literacy 1 Functional Health Literacy Screener7

Numeracy 1 Subjective Numeracy Scale (SNS)56

Food insecurity 1 Food Security Survey Module57

Neighborhood Safety, Availability of Healthy Foods, and 
Walking Environment

1 Neighborhood Safety Measure, Availability of Healthy Foods, 
Walking Environment58

*
Time point 1 is baseline, 2 is at 6 months, 3 is at 12 months.
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