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Background and Significance 
Medication nonadherence is both common and costly. In diabetes, clinical trials have proven that 

medications that lower blood glucose, lipids and blood pressure can lower risks for blindness, kidney disease, 
amputation, stroke and heart attack.1-3 However, adherence to these medications is suboptimal; in many health 
systems, as many as half of diabetic patients do not take recommended medications as directed.4 The annual costs 
of medication nonadherence have been estimated to total $290 billion.5 For diabetes, one analysis estimated that 
the VA alone could save between $0.66-1.16 billion annually if medication nonadherence could be eliminated.6  
Despite the modest success of some interventions, decades of research on how to improve nonadherence have not 
yielded substantial changes in medication adherence rates.  A 2008 Cochrane review of interventions to improve 
medication adherence concluded: “Current methods of improving adherence for chronic health problems are 
mostly complex and not very effective, so that the full benefits of treatment cannot be realized. High 
priority should be given to fundamental and applied research concerning innovations to assist patients to 
follow medication prescriptions for long-term medical disorders.”7  
 

Medication nonadherence is especially problematic in hard-to-reach populations living with diabetes. For 
example, the Southeast has the highest stroke and coronary heart disease mortality in the US, along with the 
highest prevalence of obesity and diabetes.8 These problems hit black Americans the hardest: blacks have both 
higher stroke and coronary heart disease mortality in the Southeast than whites, and blacks are more likely to have 
diabetes.8 Nowhere is this situation more dire than in rural areas, which typically have very scarce resources for 
chronic disease management. One such area is the Alabama Black Belt, whose residents simultaneously fall into 3 
high risk groups targeted by AHRQ’s Health Disparities report: minority, poor and rural.9,10 The region has the 
highest prevalence of diabetes in the state, one third of the population lives below the federal poverty line, 
functional illiteracy is high, and distances and travel are major barriers to good health care.10 The Black Belt 
includes Tuskegee, site of the infamous 1932-1972 syphilis study, thus deep-seated mistrust of the healthcare 
system remains common among today’s Black Belt residents, 75% of whom are black. Internet connections are 
sporadic, and most families do not have access to computers. Table 1 shows the substantial mismatch of need and 
resources in this region. In 2011, there were 2 certified diabetes educators in an 8-county area that includes our 
community partners; all are Health Professional Shortage Areas. The result of this mismatch is sobering: fully 29 
of the 32 Alabama counties with the highest diabetes mortality rates are rural counties.11 The Black Belt Action 
Committee reported that in 2007, diabetes mortality was 38.7/100,000 population, contrasted to the US rate of 
24.6/100,000.11 Worse, this rate is 50% higher among Alabama’s blacks compared to whites.11 Further, these 
communities have requested diabetes programs at every community coalition meeting held by UAB researchers 
over the pat 15 years; these statistics and the call from the community informed our original selection of 
community partners.  
Table 1. Characteristics of our target communities in rural Alabama Black Belt counties 
 Population % Black1 % <Poverty1 Diabetes Prevalence2 PCP/10,0003 
Target Counties      
   Choctaw  15,922 44.4 24.5 13.5 3.4 
   Dallas  46,365 69.4 34.7 11.9 10.1   
   Lowndes 11,147 73.7 31.4 12.2 1.5 
   Marengo 20,692 52.0 25.9 11.7 5.5 
   Perry 11,861 68.8 35.4 17.5 4.3 
   Pickens 19,746 43.0 27.7 14.9 5.0 
   Sumter  14,798 73.6 38.7 12.2 3.6 
   Wilcox 13,183 72.2 39.9 12.2 3.1 
ALABAMA 4,802,740 26.3 19.0 11.8 20.6 
US 314,918,000 12.6 15.9 8.3 25.7                

12010 Census; 22008 Alabama Department of Public Health and BRFSS; 3PCP=Primary Care Providers per 10,000 people, from Board of 
Medical Examiners of Alabama and Kaiser Family Foundation.  
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People living with diabetes in the Black Belt have a high prevalence of medication nonadherence. Diabetic black 
individuals participating in the national population-based REasons for Geographic And Racial Differences in 
Stroke (REGARDS) epidemiology study are contrasted with those participating in the Encourage study in Table 
2.12 Medication nonadherence as assessed by Morisky’s scale was more prevalent in the Black Belt sample, as 
were lower levels of education and income, demonstrating that diabetic black Americans living in the Black Belt 
are particularly disadvantaged.13 However, there is currently little understanding of the barriers to better 
adherence in this population, and no data on effective strategies to improve the situation. 
 

Potential for improving health care and 
outcomes. To improve medication adherence, we 
may need a fundamental re-examination of the 
model within which adherence is conceptualized. 
The biomedical model views medications as 
biochemical substances that modify diseased 
biological processes, improving disease outcomes. 
From this perspective, failing to take medications 
that have been proven effective is irrational. 
However, patients do not view medications this 
way, and failing to understand the patient 

perspective may be one reason why adherence interventions have demonstrated such modest success to date.  
An alternative perspective is a biopsychosocial framework based on the work of Corbin and Strauss, and of 
Charmaz.14,15 Corbin and Strauss interviewed hundreds of people living with chronic disease, thus their 
framework is highly patient-centered. They proposed that three essential elements interactively stabilize and 
reinforce each other to create the sense of well-being: 1) our Body, 2) our personal vision of our Biography 
through life, and 3) our Conceptions of self. This inter-related triad has been called the BBC chain to emphasize 
how interlinked each element is (Figure 1). Our conceptions of self are how we view ourselves, including our 
roles in the family, at work and in our communities, as well as our social and spiritual identities. Our biography, 
referred to by Corbin and Strauss as biographical time, is our image of what our lives will look like into the future 
in order to fulfill our conceptions of ourselves. Illness causes our bodies to fail, impacting this biography and 
forcing us to rewrite it and reconfigure our conception of self. Three types of work are created: work to preserve, 
restore and recast our self-image and identity; work to rewrite the biography; and the work of mourning for the 
passing of our old self and its previous hopes, dreams and identities. The reconfiguration of our self-view is 
extremely stressful, and people take varying amounts of time to establish a new equilibrium, with some never 
achieving enough balance to feel well again. This could explain why so many people deny that they have the 
disease, and don’t take medications as recommended even years after their diagnosis.  
Viewed from this perspective, we can make sense of the decision not to take beneficial medicines. Adams 
interviewed asthmatics to better understand why so many fail to take effective medications as prescribed.16 Three 
groups of patients emerged: the deniers, the accepters and those in between. The deniers refused to acknowledge 
that they had asthma at all, despite admitting that they had symptoms and needed rescue therapy; some had been 
doing this for years. For these people, taking the preventive medication would legitimize their diagnosis, which 
they equated with debility and unacceptable biographies. On the other hand, the accepters had integrated their 
body failure into their lives and viewed medications as the route to maintaining their concept of self and 
biography. In between were those who had not fully accepted their condition and the attendant medications, but 
who did not fully deny it either. On hearing about the Corbin and Strauss model, one of our peer supporter 
community members said:  
“This is really what it’s like. I have diabetes myself and I went through 
that. In the beginning you don’t want to accept it, you say I don’t believe 
it, I don’t want it. Then slowly you come around. I see it a lot in my 
clients. I tell them my own story and they do like that. It makes them feel 
like they’re not alone. You just keep at it and eventually they do get it. I 
think it’s a really good idea.” 

Table 2. Black individuals with diabetes from the REGARDS 
(national, 2003-7) and Encourage (Alabama Black Belt, 2010) studies. 
Characteristics REGARDS Encourage 
N 3692 337 
Mean Age, years+SD 65.0+8.6 58.7+12.5 
Female, % 60.8 77.1 
Education ≤ High School, 
% 

53.9 75.8 

Income < $20,000, % 31.3 46.0 
Insulin Use, % 31.9 40.9 
Nonadherent, % 30.7 56.4 

Figure 1. The Body-Biography-Conceptions of 
Self (BBC) chain. 
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It is not clear that any interventions have been designed from this patient-centered perspective. A 
workshop on Patient-Centered Medication Management was convened by the AHRQ-sponsored Centers on 
Research and Education in Therapeutics in October 2012 and included patients, health system managers, 
pharmacists, Pharmaceutical companies and researchers. Attendees heard results of a literature review on patient-
centered medication adherence interventions using the Institute of Medicine and Planetree organization’s 
definitions of patient-centered care/approaches.17-19 The results were striking: the voluminous literature on 
medication adherence and several excellent reviews revealed very few studies on patient-centered interventions, 
none using Corbin and Strauss’ framework. Conference attendees brainstormed and prioritized research gaps, 
including a call for studies on the trajectory of chronic medication-taking behavior and factors that can favorably 
influence that trajectory. Our study directly responds to this call from this multi-stakeholder group, including 
many patients. 
We briefed our community partners about this conference, and together we developed this proposal. They thought 
that hearing the stories of “people like me with problems like mine” could be a powerful influence on the 
trajectory of mediation taking behavior. Bandura’s Social Cognitive Theory posits that behavior is influenced by 
watching others and the consequences of their behavior, a concept which underlies the power of peer 
storytelling.20 Many people living with chronic diseases actively seek out others struggling with similar issues as 
demonstrated by websites like Patientslikeme.com, saying, “I joined because I didn’t want to feel alone 
anymore. Simply put. And I knew that I could be helpful [by sharing] my experience.”21  

The peer supporters who worked with us in past studies were very enthusiastic about including 
videotaped storytelling in this intervention. They thought that watching the stories of how others overcame their 
resistance to having diabetes and how they overcame barriers to medication adherence would be intensely 
reassuring to people struggling to do the same. Viewers of peers telling stories often develop para-social 
relationships with the storytellers, “a sense of friendship, attraction, and involvement with the person or 
character.”22-24 The more engaging the story, the more listeners are transported into the story and achieve 
“homophily”, or a feeling of relatedness to the storyteller. Thus, unscripted stories told by peers that show how 
they overcame similar real-world struggles are most engaging.25 Peer story telling had a remarkable effect on 
lowering blood pressure in an urban setting, but peer story telling has not been examined for diabetes or in rural 
settings.26,27 We will videotape community members with diabetes discussing their perceptions of common 
barriers to disease acceptance and medication adherence (emerging from the focus groups, see below), and to tell 
their own story of how they overcame them. 

 Our community partners strongly recommended that our program 
should provide education. Knowledge of diabetes and self-care is extremely 
limited in our partnering communities; 55% of Encourage participants had 
diabetes knowledge scores below 50% at baseline. We agree that because of 
the complexity of self-management for diabetes, viewing stories of how 
other people overcame barriers to medication adherence (including accepting 
their disease) may be most impactful if they are integrated into an education 
program.  
 According to Adult Learning Theory, adults learn best when they 
can build on experiences from their own lives. Although education is a 
critical first step, community members strongly advised adding a one-on-one 
coaching component to assure that the educational content was understood 
and to engage participants in discussions about the stories they heard. In our 
past work, education was incorporated better after a discussion with a peer 
coach. Peer coaches, sometimes called community health workers (CHW), 
peer advisors or promotoras, are here conceptualized as people with diabetes 
who live in the same community and who have in-depth understanding of the 
day-to-day challenges of living with diabetes. They receive training, 

including motivational interviewing, to coach other community members with diabetes on how to improve self-
management within the context of their own lives, helping them to overcome challenges within their community 

Figure 2. Conceptual model of 
Community Health Workers (CHW) and 
their roles. 
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(Figure 1). Interacting with a live peer coach is a potent experience because participants have discussions with 
someone like them, facilitating the process of internalizing the DVD content and stories they heard, and working 
on an action plan to overcome their barriers to medication adherence. Therefore, we will add telephonic 
individualized peer coaching to the educational/storytelling DVD. 

Peer support is being more widely evaluated for diabetes,28,29 but, to our knowledge, not within the Corbin 
and Strauss framework to improve medication adherence. Two RCTs of peer support interventions for diabetes 
showed improvement in A1c with peer support compared to nurse case managers or usual care, suggesting 
that peer supporters can help others in their community to optimize their self-care practices.30,31 One trial was 
limited to veterans, and the other was conducted in a group of city clinics, so their generalizability to rural settings 
without a health system is unclear. Nevertheless, these studies suggest that peers could be powerful motivators to 
help people with self-regulation and recognize their medicines as a powerful strategy for staying as well as they 
can as long as they can. 

Among the Institute of Medicine’s top quartile of priority areas for comparative effectiveness research 
were interventions to reduce health disparities in diabetes using community-based approaches. In July 2013, CMS 
announced that CHW services could be covered by state Medicaid programs, and CHW interventions are 
increasingly being integrated into health systems.32-43 CHW interventions hold great hope for the elimination of 
health disparities, since people within the communities are the agents of change, overcoming trust barriers. 
Although we will study a specific population that demonstrates dramatic disparities in health outcomes (i.e., rural 
black Americans with diabetes), this intervention would serve as a model that could be adapted to other cultures, 
communities, disease states and health systems. Improved medication adherence would improve the physiologic 
measures that are used to assess the quality of healthcare provided, and these measures include the proportion of 
diabetes patients with controlled A1c levels. Clinical trials like the Diabetes Control and Complications Trial and 
the United Kingdom Prospective Diabetes Study showed that control of A1c lowers microvascular outcomes, and 
other clinical trials have shown that blood pressure and lipid control lower cardiovascular disease outcomes.3,44-49 
Improved adherence would therefore not only impact health care performance as currently assessed and publically 
reported, it would also delay or avoid complications of diabetes, improving quality of life and functioning, which 
are the ultimate measures of healthcare performance. The impact on healthcare performance would therefore be 
profound; as mentioned above, it could lower healthcare costs by as much as $290 billion.5 
 

Technical merit . Project Overview.  We will build on our ongoing partnerships with people living in 
Alabama’s Black Belt, learning together how to improve outcomes for individuals with diabetes. In the first year 
of the study we will conduct focus groups with people with diabetes and medication nonadherence to learn more 
about their beliefs and attitudes toward living with diabetes and the medications used to treat the disease. Using 
this information and working within the Corbin and Strauss framework, we will collaboratively create DVDs of 
peer storytelling integrated into a diabetes education experience, and the peer coaching protocol, drawing on 
Social Cognitive Theory and Adult Learning Theory. We will pilot test the intervention, and we will implement 
the randomized controlled trial (RCT) comparing the effectiveness of the intervention with usual care. In years 2 
and 3, we will recruit 500 individuals with diabetes who report medication nonadherence, group randomize them 
to one of the 2 trial arms, and collect baseline and follow-up data 6 months later. Control patients will receive 
comprehensive diabetes education on conclusion of the 6 month period. During all 3 years, we will also work 
with community coalitions in our partnering communities to obtain ongoing input, share knowledge of 
community resources, create a resource bank website to facilitate the peer coaches’ work, and plan for 
dissemination of the interventions. 
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Study Aims 
 
Improving medication adherence is one of the greatest challenges in modern medicine. Despite decades of 
research on the topic, as many as half of patients with chronic diseases are not taking medications as 
recommended, and costs of nonadherence have been estimated at $290 billion annually. One reason for this 
persistent finding could be that interventions rarely acknowledge medications within the larger context of the 
lived experience of illness. Drawing on hundreds of patient interviews, Corbin and Strauss showed that chronic 
illness is a fundamentally destabilizing influence that forces us to confront the potential limitations of our “new”, 
chronically ill self. Accepting our illness may be a crucial step in embracing medication adherence and other self-
management behaviors as ways to restore balance following this disruption. The Corbin and Strauss framework is 
not often used to develop and test interventions to improve medication adherence, and this is the central objective 
of this proposal. 
 
Medication adherence is especially critical in regions like rural Alabama, where residents have among the worst 
health outcomes in the US. Rates of cardiovascular mortality, diabetes and obesity are very high, but resources are 
scarce and the area’s predominately black residents have deep-seated mistrust of the healthcare system (the region 
includes Tuskegee, site of the infamous syphilis study). This project was designed in collaboration with our 
community member partners and builds on a 5-year partnership of community-engaged research on diabetes peer 
coaching interventions and our experience with peer storytelling. We will test the hypothesis that an intervention 
designed within the Corbin and Strauss framework can improve adherence and health outcomes compared to 
usual care.  
 
Our Aims are: 
                                                                                                                                                                                                  
Aim 1: With our community partners, using qualitative research methods, build on already developed culturally 
tailored education material to develop the medication adherence intervention. The intervention will consist of 
educational DVDs with integrated storytelling about how community members accepted their disease and 
overcame barriers to medication adherence, plus one-on-one telephonic peer coaching. Activities include 
conducting focus groups with patients; creating the DVDs and the coaching intervention protocol; training peer 
coaches; and pilot testing.  
 
Aim 2: Conduct a randomized controlled trial with 500 individuals with type 2 diabetes and medication 
nonadherence. The trial will compare the effect of usual care and the intervention on medication adherence and 
physiologic risk factors including A1c, blood pressure and low density lipoprotein cholesterol (primary 
outcomes), and quality of life and self-efficacy (secondary outcomes). 
 
This innovative approach would be a major shift in how we help patients in under resourced areas living with 
chronic diseases commit to taking medications, improving health and eventually reducing health disparities.  
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Study Hypothesis 
 
An intervention designed within the Corbin and Strauss framework can improve adherence and health outcomes 
compared to usual care.  
 
Aim 1: Collaborative intervention development. 
 
Aim 2: Cluster RCT with 500 individuals with type 2 diabetes and medication nonadherence, test the hypothesis. 
 
Outcomes:  
Primary = medication adherence, A1c, blood pressure, low density lipoprotein cholesterol 
 
Secondary = quality of life, self-efficacy 
  
 
 
 
 

Study Design  
 
We will compare usual care to viewing an educational DVD including peer storytelling and a 6-month telephone-
delivered peer coaching intervention. We propose to use an RCT design because we aim to test the effectiveness 
of the intervention on medication adherence and A1c, blood pressure and cholesterol.  
 
The trial will be cluster-randomized to reflect the clustering of patients within tightly knit small rural 
communities. People talk frequently within these communities, and if two participants from the same town are in 
different trial arms and compare notes, this could change their behavior and threaten the validity of the study. 
Each of the anticipated 80-100 towns will therefore be group-randomized in blocks to avoid contamination across 
trial arms. We considered using physician practices as clusters, but we have learned that it is common for different 
family members to attend different practices many miles from home. 
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Study population 
 
The priority population for this project lives in rural counties located in the Alabama Black Belt, which is heavily 
burdened by diabetes and lacking in primary health care providers and resources. 
 

Inclusion Criteria  
Individuals who meet the following criteria will be eligible to participate in the study. 

• Adults aged 18 or older 
• Have been told by a doctor or nurse that they have diabetes  
• Take oral medications for their diabetes 
• Medication non-adherent 
• Has a primary care doctor 

 

Exclusion Criteria  
• Not community-dwelling  
• Less than 18 years of age  
• Are pregnant 
• Have end-stage medical conditions with limited life expectancy 
• Do not have a primary care doctor 
• Expect to move out of the area in the next 6 months  
• Cannot speak English 
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Study Outcomes and Measures 

Primary Outcomes 

The primary outcomes will include medication adherence. We will use the Morisky scale, which has been widely 
used and corresponds well to physiologic measures,13 but self-report is subject to recall and social desirability 
biases. Because of all the shortcomings related to assessment of adherence, we will also assess the result of 
improved adherence: better risk factor control. Three physiologic measures, A1c, blood pressure and LDL-
cholesterol make up the “A-B-C’s” of diabetes care, which will be assessed here. The “A-B-C’s” of diabetes are a 
central focus of diabetes education, and the intervention will address medication adherence to control all three risk 
factors.  
 

Secondary Outcomes 

Secondary outcomes will be health-related quality of life and self-efficacy. Quality of life will be assessed through 
the validated Short-Form 12 (SF-12), a generic measure of health-related quality of life. We will assess diabetes-
specific quality of life using the validated Diabetes Distress Scale.52 Self-efficacy in taking medications will be 
assessed using the Self-efficacy for Appropriate Medication Use53 and the Perceived Diabetes Self-Management 
Scale,54 which is associated with A1c.   
 
We will also assess the number of physician office visits, hospital stays and emergency visits in the previous 6 
months, but do not anticipate that the short duration of the study will be able to detect significant differences 
between trial arms. Nevertheless, we will collect these data to build toward future longer term intervention 
studies. In addition, during the in-home visit we will transcribe the name and dose of all diabetes, blood pressure 
and lipid medications at baseline and follow-up to detect whether regimens have been intensified as a result of 
exposure to the interventions.  
 

Additional Measures 

To understand the pathways through which the intervention is exerting its effects, we will collect additional 
measures guided by our conceptual framework. Our initial list of candidate measures is organized by theoretical 
construct and the Corbin and Strauss framework. Where available, we have selected validated scales that have 
been tested in low-literacy populations. 
 

Patient characteristics Age, sex, race, ethnicity, income, education, internet use, smoking status 
Duration of diabetes 
Insulin use 
Comorbidities 

Health Care Access Health insurance 
Distance from home to doctor 
Access to care question 

Medication Adherence 4-item Morisky Medication Adherence Scale  
Barriers to medication adherence Medication Barriers Scale 
Diabetes distress Diabetes Distress Scale (DDS4) 
Diabetes knowledge Spoken Knowledge in Low Literacy in Diabetes (SKILLD)  
Depressive Symptoms Personal Health questionnaire (PHQ8) 
Health related quality of life Short-Form 12 (SF12) 
Perceived stress Perceived Stress Scale (PSS-10) 
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Self Efficacy Self Efficacy for Appropriate Medication Use Scale (SEAMS)  
Perceived Diabetes Self-Management Scale (PDSMS) 

Self care behaviors Diet questions 
Exercise Questions 

Social Support Chronic Illness Resources Survey 
Social Support Scale 

Trust Trust in medical researchers 
Numeracy Subjective Numeracy Scale (SNS) 

 

Process Measures 

A careful assessment of intervention implementation can provide insights into which aspects of the intervention 
were particularly effective.  We will use cell phones provided by the study to track the frequency and amount of 
time spent on coaching sessions, as well as how closely they were implemented on schedule. Additional process 
measures will come from the peer coach Workbooks for each participant. These will include notes from each 
session as well as data entered for specific activities. We provide a chapter from our current trial’s Peer Coach 
Workbook in the Appendix to give a general idea of how these workbooks capture process data. We also monitor 
intervention implementation on an ongoing basis through weekly teleconferences with peer coaches, and weekly 
outreach to each peer coach individually throughout the intervention period. We provide updates on the progress 
of the study, collaboratively troubleshoot problems, and provide ongoing advice, which often stems from other 
peers or the community coordinators. We also address specific concerns with the help of our community 
coordinators (e.g., finding participants whose telephone numbers have changed).  
 
 

Randomization 
 
We will use a block randomization scheme for randomization. The units of randomization are towns identified by 
zip codes. We will group towns by size (small and not small) within each of the 4 regions, resulting in 8 strata. 
We will balance the strata so that at least 3 towns are in each stratum. With 55 towns in the two regions 
participating in the 400-member Encourage study, we conservatively estimate at 80-100 towns with the addition 
of two more regions, providing sufficient sample as well as clusters 
 
As participants agree to enroll and provide informed consent, they will be randomized as a representative of their 
town. That is, the first member of a given town will determine the randomization status of that town. All 
subsequent town residents will be placed into the same trial arm as the first participant from that town.  
Informed consent will be obtained from all participants. We will obtain verbal consent over the telephone at the 
time of the baseline telephone interview. Formal written informed consent will be obtained at the time of the in-
home data collection visit. Participants will view a video providing information about the study with the 
opportunity to call a toll-free number for questions.  
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Program Descriptions 
 

Control Participants: General Health Videos 

Participants in the control arm will receive a general health education DVD and handout. The DVD contains 
videos on the following topics: Dementia and Alzheimer’s, Breast Cancer, Colorectal Cancer, Osteoporosis and 
Fall Prevention, Eye Health, Oral Health, Foot Care, and Driving Safety. A copy of the handout is included as 
Appendix A. 
 

Intervention Participants: Living Well with Diabetes 

Peer Advisors Recruitment 
Peer advisors are individuals who live and work in our target communities. Peer advisors are hired by Health and 
Wellness Education Center in Livingston Alabama. Peer advisors will be trained in motivational interviewing, 
basics of communication and goal setting. In addition, peer advisors will complete an 8-week study protocol 
training supervised by Ms. Debra Clark of Health and Wellness Education Center and lead by Dr. Cherrington 
and study staff.  
 
Peer advisor candidates are recruited by 3 methods.  

1. Community coordinators identify individuals in their community or social networks who they believe 
would be great peer advisors. 

2. Current peer advisors refer individuals from their communities or social networks. 
3. Participants of previous studies with peer advisors express interest in being a peer advisor. 

 
After an individual is referred, UAB staff or the local community coordinator completes a Peer Advisor Candidate 
Screening Form (see Appendix B). 
 
After the screening form is completed, the principal investigator, community coordinator, study coordinator, and 
the UAB staff (who completed the screener) meet to review the form and discuss each candidate.  

• If the candidate is not asked to move forward in the training, the reason is documented. These individuals 
are notified in person by the community coordinator.  

• If the individual is considered to be a good candidate but is unavailable for the scheduled training, 
permission is obtained from the individual to contact them for future programs.  

• Individuals who are considered a good candidate to a be peer advisor is scheduled for an upcoming 
training.  

 

Peer Advisor Retention 
 
As is the recruitment efforts, peer advisor retention efforts will be coordinated between UAB Birmingham-based 
staff, UAB community-based staff (community coordinators), and the Health and Wellness Education Center.  
Retention activities consist of the following:  
  

1. Ensure timely payment for work  
2. Provide ongoing support and continuing education/retraining with opportunities for practicing skills 

a. UAB Birmingham staff: Weekly group conference calls  
b. UAB Birmingham staff: Weekly individual calls to collect process measures, monitor progress 
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c. Community coordinator: weekly individual contact to provide support, identify issues early 
d. Provide support and identify ways to reduce/help with workload during periods of stress in peer’s 

lives.  
3. Be respectful of peer advisors’ time and schedules 

a. Keep mandatory conference calls and individual calls on time, short as possible, and reschedule 
only if necessary.  

b. Provide assistance as needed in scheduling sessions with participants 
4. Recognize and thank peers for their work 

a. Holiday celebrations: 
i. face-to-face dinner or lunch 1-2 times per year 

ii. send notes/cards for birthdays and holidays 
b. Identify ways to celebrate in the local media the peer advisor’s work in the community 

5. Engage peers in leading and presenting for other community activities (ex: Black Belt Institute, Coalition 
meetings, and as opportunities become available) 

 

Living Well with Diabetes Program Description 
Participants enrolled in the intervention arm will receive a Living Well DVD, which contains 6 video lessons that 
cover 6 content areas (1-diabetes basics, 2-healthy eating, 3-physical activity, 4-diabetes medications, 5-blood 
pressure & cholesterol medications, and 6-stress and your health), and an Activity Workbook. The participant will 
use the activity book when communicating with their peer advisors during the sessions.  
 
Every session, the peer and participant will discuss the participant’s medication goals. During week 1, the 
participant will set a medication related goal. During week 2, the participant will set a goal related to healthy 
eating. During week 3, the participant will set a goal related to exercise. The peer and participant will review the 
previous week’s goal and progress of the goal. If the participant met the goal and ready to extend the goal, the 
peer advisor will help the participant set a new goal. If session has a video, the peer and participant will discuss 
the educational content in the video. 
 
During the check-in sessions, no new topic areas are introduced. The peer advisor will review the previous week’s 
goals. Peer will review goal’s progress and assess barriers and help problem solve any barriers. New goals will be 
set if the participant is ready to extend the goal.  
 
Intervention participants also receive 13-16 telephone contacts from a Peer Advisor.  
 
Months 1-3 are the intensive phase. During the first 8 weeks of the intensive phase, peer advisor contacts will 
occur weekly. During weeks 9-12, the peer contact will occur bi-weekly. 
 
Months 3-6 are the maintenance phase. During this phase, the peer contacts will occur monthly. No new content 
areas are introduced. Participant will continue to work on the goals set during the first 3 months of the program. 
The peer advisor will call monthly during the “check-in session”. During these sessions, the peer and participant 
will review goals set, goal progress, assess barriers and help problem solve barriers. If participant is having 
trouble with their health goals during this phase, the peer and participant can decide that more contacts than 
monthly contacts are needed. For these participants, the peer advisor will provide a ‘mini-intensive’ phase, during 
which calls will be increased to weekly. 
 
The participants will be allowed to telephone the peer advisors with questions or concerns between sessions. 
During session 1, the peer advisor makes sure that the participant has the correct contact number. The peer will let 
the participant know that it’s okay to call between sessions if they have questions. They will let them know that 
they may not be able to take the participant calls all the time, but the peer will return their calls as soon as they 
can. 
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The schedule and topics for each week are listed below. 
Mon Week Session Topic Mon Week Session Topic 
1 1 Introduction to the program, diabetes basics 4 13  No session* 

2 Healthy eating 14  No session* 
3 Physical activity 15  No session* 
4 Diabetes medications 16 Check-in session 3 (no new topic) 

2 5 Blood pressure & cholesterol medications 5 17 No session* 
6 Stress and your health 18 No session* 
7 Check-in session 1 (no new topic) 19 No session* 
8 Practice and planning for the future, part 1 20 Check-in session 4 (no new topic) 

3 9 No session 6 21 No session* 
10 Check-in session 2 (no new topic) 22 No session* 
11  No session 23 No session* 
12 Practice and planning for the future, part 2 24 Check-in session 5 (no new topic) 

Months 1-3 = Intensive phase; Weeks 1-8 weekly contact; weeks 9-12 biweekly contact 
Months 4-6 = Maintenance phase; monthly contacts 
*The last 3 months of the program is the maintenance phase during which no new content areas are introduced. The participant continues 
to work on the goals (3 goals – 1) goal to overcome barriers to taking medications, 2) health eating goal, 3) exercise goal) set during the 
first 3 months of the program. The Peer Advisor will check in with the participant monthly. If participant is having trouble with their health 
goals during this phase, the peer and participant can decide that more contacts than monthly contacts are needed. For these participants, 
the peer advisor will provide a ‘mini-intensive’ phase, during which calls will be increased to weekly. 
 
Copies of the tools used by the peer advisors (Peer Advisor Manual and Client Plan Book) and participants’ 
Activity Book are included in Appendix C. 
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Recruitment of Participants 
 
We will use respondent-driven sampling for recruitment. Flyers and interest cards are distributed by the 
community coordinators to their recruitment team. Flyers include the general purpose of the study and inclusion 
and exclusion criteria. Interested individuals sign an interest card with their contact information, which is 
forwarded to the research team based in Birmingham.  
 
Prospective participants are screened for eligibility by a member of the research team over the telephone. Adults 
age >18 years with type 2 diabetes who respond “yes” to any question on the 4-item Morisky scale who are 
willing to watch a DVD and work with a peer coach to improve their diabetes self-care will be eligible for the 
study. Exclusion criteria include nursing home residence, plans to move away in the next year, and advanced 
illnesses such as hemodialysis, cancer or dementia. The participant eligibility screening script is included in 
appendix D. 
 

Recruitment Methods 

Participants will be recruited by 4 methods. 
1. Community member calls UAB after seeing an advertisement (i.e., radio ad, newspaper ad, flyers, heard 

about the study at a community event or community meeting) 
2. Community recruiter 

a. Individuals calls UAB after hearing about the study from a recruiter 
b. Individual completes a participant interest card and the card is submitted to a community 

coordinator 
3. Community Coordinator 

a. Have individuals complete interest cards  
b. Collects interest cards from community recruiters. 
c. Collects interest cards from primary care practices / community organizations who recruit 

4. Primary care practices 
a. Flyers will be posted in local partner practices.  
b. Research assistant in the waiting room 

 
Community Recruiters. Community recruiters have been identified the community coordinators or peer advisors. 
Recruiters are asked to identify individuals in their social networks that may be interested in participating in a 
study to help them better care for their diabetes. Before they begin recruitment, community recruiters are given an 
orientation by the community coordinator and if needed, study coordinator. The recruiters are provided 
instructions and a checklist on how to complete the information sheet. 
 
Community recruiter submits interest cards to their community coordinator who submits the cards to UAB staff. 
The community coordinator meets each community recruiter at minimum 1 time per week to arrange card pick-
ups.   
 
Community Coordinators. Community coordinators present the study to groups at local community events, health 
fairs, churches, etc. The individuals that they recruit complete an interest card or are asked to call the study’s 
phone number.  
 
During weekly calls, coordinators and study staff discuss upcoming opportunities in the communities to recruit 
participants for the study. A recruitment calendar is maintained with the event’s name, the date and time, and the 
responsible study member who is attending the event.  
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Community coordinators also coordinate these following recruitment activities: radio announcements, putting up 
flyers, newspaper ads, church announcements, and working with local primary care providers. 
 
Community coordinators or recruiter will call us with the individual’s name and submit the interest cards. UAB 
staff will add the names to the recruitment tracking log. 
 
For every individual referred that enrolls in the study, community recruiters receive a $5.00 VISA gift cards. 
These cards are bundled and sent periodically.  
 
Recruitment at Primary Care Practices. Passive recruitment at practices will consist of flyers posted in primary 
care practices in the local communities. Interest cards and interest card boxes will be placed in secure and 
monitored locations. Community coordinators will check-in with the practices and the boxes at minimum once 
per week.  
 
Active recruitment at willing practice via site visits by UAB research staff. As practice schedules allows, research 
assistant or community coordinators will sit in the waiting room of the practice. Practice staff will walk interested 
patients to the research assistant who will present the study and complete the screening if the participant is 
interested in the study. The community coordinator will arrange for specific days in which the research assistants 
can visit the practices.  
 
Recruitment Flyer is included in appendix D. 
 

Eligibility Screening 

After the potential participants sign the interest card or call UAB, study staff will conduct an eligibility screening 
over the telephone using the “Telephone Eligibility Screening Script” in appendix D.  If individuals are eligible 
for the study and interested in enrolling in the study, he or she will be scheduled for the telephone interview. 
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Study Enrollment, Informed Consent, and Data Collection 

Telephone Interview 

A waiver of documentation of informed consent for the telephone interview has been approved. The potential 
participant will be mailed the informed consent form that will be reviewed prior to the interview. The telephone 
interviews will be scheduled at the earliest date and time after the screening interview that the participant is 
available, allowing for 2-3 days needed for the participant to receive the informed consent document in the mail. 
Trained UAB study staff members will conduct the telephone interviews.  
 
The telephone interview will begin with the interviewer reviewing the informed consent form with the participant. 
If the participant agrees to participate in the study, the interviewer will complete the baseline assessments.  
Telephone interview is included in appendix E. 
 
Interviews will be completed in the Preventive Medicine Research 510 suite. As such, the program coordinator 
and/or data coordinator will listen to interviews in progress. Furthermore, a random selection of interviews will be 
quality checked. For these interviews, the program coordinator or data coordinator will listen in to the entire 
interview.  
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In-Person Biometric Data Collection Visit 

After the interview is completed, the in-person data collection visit will be scheduled. Participants will be given 
the option of meeting at a community location or have UAB staff members come into the home to collect 
biometric data. Community locations most convenient for the participants and have private spaces available will 
be selected. Example locations include private rooms in community centers and church meeting rooms. UAB staff 
members, trained in the biometric study protocols will attend the biometric data collections. Data collectors for 
the study are trained and certified by study investigators. Training and certification for each data collection 
component are outlined in the biometric protocol. In summary, the data collector to be trained and certified, the 
following is necessary: 
 

1. Read the biometric protocol (Biometric protocol included in appendix F.) 
2. Attend Living Well training session on techniques 
3. Practice on other staff or volunteers 
4. To be certified, complete exam on 2 volunteers, observed by study investigator 

 
During the screening, participants will be asked not to not drink any caffeine (from coffee, tea, or soda), should 
not eat or do any heavy physical activity, smoke, ingest alcohol for 30 minutes prior to recording the blood 
pressure. 
 
During the in-person data collection visit, the participant will sign the informed consent. The following measures 
are collected during this visit: hemoglobin a1c, LDL-cholesterol, blood pressure, weight, and height.  
 
Hemoglobin A1c will be measured using the A1cNow+ system, National Gycohemoglobin Standarization 
Program Certified, CLIA-waived system that provides Hba1c results using a fingerstick test.   
 
LDL-Cholesterol will me measured using the Cardiochek PA analyzer, CLIA-waived system that provides LDL 
cholesterol results using a fingerstick test. 
 
Blood pressures will be measured using the following protocol. Patient will be asked to sit quietly for 5 minutes. 2 
BP measures, using an automated BP machine, will be taken. Measures will be taken 1 minute apart. 
 
Data will be collected in this order.  

1. Blood pressure: 
a. 5 minute rest 
b. blood pressure measurement 1 taken 
c. 1 minute rest 
d. blood pressure measure 2 taken 

2. Fingerstick for A1c and LDL cholesterol measurements 
a. A1c measured using the A1cNow+ machine 
b. LDL cholesterol measured using the Cardiochek PA analyzer 

3. During this visit, we will also make a list of all medications the participant is currently taking.  
4. Provide participant with health report card  

 
After the completion of the in-person data collection, the participant will be given the materials for the program. If 
the participant is in the control condition, they will be given a general health education DVD. Participants in the 
intervention condition will be matched with their peer advisor and given an activity book that they will use during 
their sessions with their peer advisors. All participants will receive their portable DVD player at the end of the 
data collection visit. Participants will receive a Health Report Card that provides their a1c, LDL-cholesterol, 
blood pressure, and weight data. If needed, participant in the intervention arm will receive a study phone. 
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Participants will be asked by the research staff at the in person data collection visit if they would like to use a 
study phone. Study phones will be taken back at the 2nd in-person study visit. Copies of the consent, in-person 
data collection form, and Health report card are included in Appendix F.  

 

Participant Compensation 

Participants will receive a portable DVD player and a $20.00 VISA giftcard. Participants will receive the DVD 
player at the first in-person data collection visit and the giftcard at the second in-person data collection visit. 
 

Participant Retention 

During the 6 months of the trial, UAB staff will contact all participants 2-3 times. During these brief 5-minute 
calls, the staff will answer participant questions, update contact information, and provide help if needed in 
accessing study education materials. Participant retention plan will be a mixture of telephone and mail contacts as 
shown below: 
 

Month Control Participants Month Intervention Participants 
1 Phone Call: Welcome to the study, answer questions 1 No contact 
2 Postcard: Reminder to look at videos 2 Phone Call: answer questions, identify problems, 

update contact information 
3 Phone Call: answer questions, identify problems, update 

contact information 
3 No contact 

4 Postcard: Keep in touch post card card 4 No contact 
5 Phone Call: answer questions, identify problems, update 

contact information 
5 Phone Call: answer questions, identify problems, 

update contact information 
6 Postcard: reminder of upcoming data collection 6 No contact 

 
All participants will receive postcards for birthdays, holiday cards (Thanksgiving, Christmas) 

 
During month 6 (control participants) or after the final session with the peer advisor (intervention participants), 
study staff will contact the participant to schedule their follow-up telephone interview and in-person data 
collection. Copies of postcards and telephone contact scripts are included in Appendix G. 
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Analysis 
 

Data management 

Data is being entered into a Redcap Database. Validity checks and skip patterns maximize the quality of data 
entry and text entry is minimized. In-home visit data will be transcribed onto a form during the visit and faxed 
daily to the UAB research office. A tracking system will be implemented to monitor study progress using Redcap. 
 
 

Power Calculations and Sample Size 

This study is powered to detect clinically meaningful differences in changes in medication adherence, A1c, blood 
pressure and LDL-cholesterol between either of the intervention arms compared with the usual care arm. The 
secondary outcomes are based on surveys (disease acceptance, quality of life). To consider the clustering of 
patients within town, we used a variance inflation factor D = [1 + ρ(m – 1)], where m is the number of 
participants per community and ρ is the intra-class correlation (ICC). We conservatively estimate that we will 
have at least 80 clusters, corresponding to an average of 6-8 participants per cluster, with ICC=0.01 and 0.05 
yielding D=1.084 and 1.419, respectively. Dividing the sample size per group N by D gives NEff, the effective 
sample size. In the Encourage study, those reporting nonadherence at baseline demonstrated ICCs in the range of 
0.001-0.015 for most measures. To be conservative because we include new communities, we present power 
calculations for ICC=0.01-0.05. We observed 20% attrition over one year in the Encourage study and although 
attrition is likely to be lower over 6 months, we assume 20% attrition here, leaving 200 participants per group. 
Table 7 displays the detectable differences in adherence proportions and the difference in mean changes between 
groups detectable with 80% power using 2-sided Χ2 and t-tests with α=0.05. We used variances based on the 
Encourage sample reporting nonadherence at baseline. We hypothesize that the intervention will result in 
improved medication adherence. Because eligibility requires low adherence at baseline, we expect low acceptance 
at baseline. Starting with low baseline values by design eliminates ceiling effects and allows us to reasonably 
anticipate large changes in the intervention groups and only modest changes in the control arm, as was seen in a 
storytelling intervention directed at blood pressure.27 For N=200 per group, the difference in rates of medication 
adherence treated as a binary outcome detectable with 80% power depends on the proportion observed in the 
intervention group. If adherence is only 20% in the intervention group, then we can detect as different rates 
among the control group of 8.8-10.1%, depending on ICC. These rates are both lower than we anticipate for the 
intervention group and considerably higher than we expect in the control group. Assuming 200 participants per 
group we will have 80% power using 2-sided t-tests to detect differences of 0.28-0.32 standard deviations for 
continuous outcomes. Using variance estimates from Encourage data for change in the Diabetes Distress Score, 
another validated psychometric instrument, this translates into detecting differences as small as 3.7-4.4% of the 
range. Similarly, detectable differences for change in A1c are in a clinically meaningful range from 0.41-0.48%. 
We anticipate detectable differences for systolic blood pressure of 3-4 mmHg, and for LDL-cholesterol of 6.7-8.1 
mg/dL. 
 
 

Data Analysis 

The main hypothesis to be tested is that participants in the intervention group will have higher medication 
adherence and significantly greater improvement in A1c, blood pressure, LDL-cholesterol, and measures of 
quality of life; and fewer barriers to adherence compared to control patients. While medication adherence can be 
considered as a continuous variable, we will follow the literature and treat adherence as a binary outcome by 
classifying participants as non-adherent if measured adherence is <80% and adherent otherwise. Therefore, 
unadjusted testing of the main hypothesis will use two-sided Χ2 tests and statistical modeling will use logistic 
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regression. The other primary outcomes (A1c, blood pressure, LDL-cholesterol) and the secondary study 
outcomes of physical and mental functioning, as measured by the SF-12, diabetes distress, and barriers to 
adherence are all continuous or ordinal measures. As such unadjusted hypothesis tests for these outcomes will use 
t-tests or the Wilcoxon-Mann-Whitney test, as appropriate, and statistical modeling will use linear regression. 
Analysis will begin by calculating ICCs for each outcome to assess the magnitude of clustering; if the ICCs are 
found to be significantly non-zero with p<0.05 or with a point estimate greater than 0.01, testing of main 
hypotheses will use unadjusted regression models (logistic or linear, as appropriate) with Generalized Estimating 
Equations (GEE) to account for clustering.  All regression models for outcomes with non-negligible ICCs will use 
GEE to account for clustering due to randomization at the town level, and will be repeated using mixed models 
treating the towns as random effects with results examined for consistency. 
The primary analysis will test the hypothesis that medication adherence treated as a binary outcome will be 
greater in the treatment arm than the control arm at follow-up. As above, the primary unadjusted hypothesis test 
will use either a Χ2 test or logistic regression with GEE depending on the magnitude of observed ICCs. Statistical 
significance will be judged by p<0.05 for either the Χ2 test or the coefficient for study group in regression models. 
The intervention group will be compared to the control group; further analyses will use logistic regression with 
GEE to model adjusting for any covariates that were imbalanced between groups at baseline, and will then 
proceed to examine regression models adjusted for the covariates described in Table 6. 
Analysis for A1c, blood pressure and LDL-cholesterol and the secondary outcomes will be very similar to the 
analysis of medication adherence described above. We note that we will also be able to analyze adherence as a 
continuous outcome as a secondary analysis using the following approach. For each of these continuous or ordinal 
measures, we will begin by calculating the change from baseline to 6-month follow-up for each participant. These 
change scores will be the units of analysis and we hypothesize greater change among the intervention groups 
compared to the control group. We will proceed to examine summary statistics, histograms, and scatter plots of 
the measured outcomes for outliers and data trends. We will then test for unadjusted differences in changes 
between the intervention and control groups using t-tests, Mann-Whitney-Wilcoxon tests, or regression models 
with GEE to account for clustering, as appropriate for the variable and ICC. Similar to above, we will then 
proceed with more sophisticated analyses in stages, first adjusting for baseline values of outcome variables, then 
for any factors that were imbalanced at baseline and finally adjusting for covariates mentioned above. 
 
 

Safety Assessments 

This study does not involve any new treatments of care, but rather focuses on standard care delivered in a new 
way. It is possible that the interventions will result in better compliance with medication treatment, resulting in 
over-control of diabetes or blood pressure. This could result in low blood sugar or low blood pressure and 
resultant symptoms. Therefore, we will monitor potential adverse events of this nature. We will monitor 
symptoms of low blood sugar in both trial arms at the follow-up data collection point as well as at ongoing 
contacts during the 12-week intervention phase, by peer coaches. During these contacts, symptoms of low blood 
sugar and low blood pressure will be assessed and reported to the investigators and to the participant’s physician. 
If symptoms are present, the peer coach will refer participants to their primary care provider for evaluation 
immediately, assisting with the telephone call if needed.  
 
Data on safety endpoints will be reviewed by a board convened for this purpose. Quarterly reports will be 
presented to the board over the course of the trial. The board will be constituted by 3 individuals experienced in 
the conduct of clinical trials and the safety of human subjects. Adverse events will be reported to the UAB IRB, 
and the NIH Office of Biotechnology Activities (OBA) in accordance with regulations, by the PI.  
 
Dr. Safford and project investigators, including our community team members, will have an initial organizational 
meeting or conference call to discuss the protocol development, review of scientific, safety and ethical issues 
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related to the study design and approve plans for data integrity.  After the initial planning meeting project 
investigators will be convened monthly in a meeting or conference call throughout the project period. 
 
Dr. Safford will be responsible for monitoring the safety and efficacy of the study, executing the data and safety 
monitoring plan, and complying with the reporting requirements. She will provide a summary of the DSM report 
to PCORI on an annual basis as part of the progress report. The report will include participant’s 
sociodemographic characteristics, expected versus actual recruitment rates, any quality assurance or regulatory 
issues that occurred during the past year, summary of adverse events, and any actions or changes with respect to 
the protocol. The DSM report to PCORI will also include, when available, the results of any efficacy data analysis 
conducted.  
 
Project investigators will be primarily responsible for protecting the safety of the study participants and the 
scientific credibility of the project, and the validity of the assessment of the efficacy of the interventions used in 
the projects. The project investigators will also formulate recommendations relating to the selection, recruitment 
and retention of participants, their management, improving adherence to protocol-specified regimens, and the 
procedures for data management and quality control. 
 
The entire project team will monitor success of recruitment, assess data integrity, and most importantly monitor 
for adverse events. Risks to study participants relate mostly to misinterpretation of what is research and what is 
usual care and loss of confidentiality. Project investigators will carefully evaluate how the study is described and 
assure that study subjects are informed not to report urgent symptoms (chest pain) through email communications. 
Any hospitalizations or deaths discovered by the research team will be promptly reported to the DSMB with an 
assessment of whether any study procedures may have contributed to these outcomes.  
 
The risks of the study are low, and thus the safety monitoring plan has been matched to the risk to subjects in this 
study. Risks to physician study participants relate mostly to misinterpretation of what is research and what is 
usual care and loss of confidentiality. We are encouraging physicians and their staff to increase their provision of 
care related to diabetes, osteoarthritis and chronic pain to be consistent with current guidelines.  However, we are 
not asking the physicians or their staff to provide services beyond those in standard, high-quality medical 
practices.  
 
For this study, we plan interim data analysis twice annually to assess probability of statistically significant group 
differences. We will first compare baseline data to assure adequacy of randomization. We will then conduct 
interim analyses that will coincide with practice data intervals, and set intervals for patient data collection for 
outcomes data. Prior to interim analyses, investigators will assign stopping rules. Safety data to be included in 
these reports include hospitalization rates as well as Emergency Room utilization. 
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