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Abstract

Overview—This paper describes the study protocol used to evaluate the Resilient, Empowered, 

Active Living with Diabetes (REAL Diabetes) intervention and reports on baseline characteristics 

of recruited participants. REAL Diabetes is an activity-based intervention designed to address the 

needs of young adults diagnosed with type 1 (T1D) or type 2 diabetes (T2D) from low 

socioeconomic status or racial/ethnic minority backgrounds. The REAL intervention incorporates 

tailored delivery of seven content modules addressing various dimensions of health and well-being 

as they relate to diabetes, delivered by a licensed occupational therapist.

Methods—In this pilot randomized controlled trial, participants are assigned to the REAL 

Diabetes intervention or an attention control condition. The study’s primary recruitment strategies 

included in-person recruitment at diabetes clinics, mass mailings to clinic patients, and social 
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media advertising. Data collection includes baseline and 6-month assessments of primary 

outcomes, secondary outcomes, and hypothesized mediators of intervention effects, as well as 

ongoing process evaluation assessment to ensure study protocol adherence and intervention 

fidelity.

Results—At baseline, participants (n=81) were 51% female, 78% Latino, and on average 22.6 

years old with an average HbA1c of 10.8%. A majority of participants (61.7%) demonstrate 

clinically significant diabetes distress and 27.2% report symptoms consistent with major 

depressive disorder. Compared to participants with T1D, participants with T2D had lower 

diabetes-related self-efficacy and problem-solving skills. Compared to participants recruited at 

clinics, participants recruited through other strategies had greater diabetes knowledge but weaker 

medication adherence.

Discussion—Participants in the REAL study demonstrate clinically significant medical and 

psychosocial needs.
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1. Introduction

Type 1 diabetes (T1D) is the second most common serious childhood disease in the United 

States, and type 2 diabetes (T2D) has been identified as an “emerging epidemic” (1) in 

youth, particularly youth from racial/ethnic minority backgrounds (2). Among young people 

with diabetes, as with other chronic conditions, the transition to adulthood is a particularly 

challenging time for disease management. Treatment adherence is low and few young adults 

attain optimal levels of blood glucose control, increasing the risk of developing both acute 

and long-term complications of diabetes (3, 4). Indeed, recent epidemiological data in T1D 

indicates that only 13% of young adults age 18–25 years attain optimal levels of glycemic 

control (as indicated by an A1C level of <7%, the recommendation for most healthy adults 

with diabetes), and young adults self-monitor their blood glucose levels less frequently than 

individuals in any other age group (4). Furthermore, young adults with diabetes have higher 

rates of mental illness, substance abuse, and mortality than both their peers without diabetes 

and older populations with diabetes (3, 5–10).

Despite these serious concerns, only a handful of empirical studies have evaluated 

interventions designed to improve disease management and overall well-being amongst 

young adults (11–16). Among these studies, only one specifically addressed the diabetes 

care challenges of low-socioeconomic status (SES) or minority populations (11), and only 

two included young adults with T2D (13, 15). Further, most interventions addressing young 

adults’ diabetes care focus primarily on facilitating the transition from pediatric to adult 

healthcare systems. While ensuring a smooth transition between healthcare systems is 

indeed critical to ensure that young adults receive needed services, this approach does not 

address the wide array of challenges that young adults encounter in performing diabetes self-

management outside of a clinical context.
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In light of the identified gaps in research on diabetes care among young adults, particularly 

those who are from low-SES or racial/ethnic minority backgrounds, our research group has 

developed, and is currently pilot testing, an activity-based diabetes management intervention 

called Resilient, Empowered, Active Living with Diabetes (REAL Diabetes). The 

intervention framework is based on principles of Lifestyle Redesign, a preventive 

occupational therapy intervention originally developed to address the needs of community 

dwelling, ethnically diverse older adults (17, 18), which has since been adapted to address 

health-promoting lifestyle change in a variety of populations (19, 20). The Lifestyle 

Redesign intervention framework has been shown in two large-scale randomized controlled 

trials (RCTs) to cost-effectively improve physical and mental well-being, and facilitate 

maintenance of therapeutic gains over the long term (17, 18, 21, 22). To adapt this 

framework to address the needs of the targeted population, our research team conducted a 

qualitative needs assessment amongst young adults with both T1D and T2D (23, 24), and 

developed and validated an intervention manual among a small sample of young adults with 

diabetes (25). After completing intervention development and validation, our research team 

initiated a pilot RCT, described herein, to evaluate the efficacy of the intervention and 

further optimize its implementation in preparation for a large-scale RCT.

2. Research design and methods

2.1. Study design

The primary aim of the REAL Diabetes Study is to evaluate the efficacy of an occupation-

based diabetes management intervention on improving the self-care behaviors and glycemic 

control of young adults with T1D or T2D. Secondary aims include conducting exploratory 

analyses to examine potential mechanisms that may explain the intervention’s effects, and 

evaluating the intervention’s impact on secondary outcomes including diabetes-related 

distress, diabetes-related quality of life, depression, and life satisfaction. Finally, we will 

conduct a rigorous process evaluation utilizing mixed methods to evaluate and refine both 

the REAL intervention and overall study procedures.

2.2. Recruitment

Participants were recruited through a variety of clinical and community settings. These 

included in-person recruitment at diabetes clinics; fliers and brochures placed in diabetes 

and primary care clinics; mass mailings to patients at diabetes clinics; health fairs; 

community college newspaper advertising; social media advertising; and word-of-mouth 

referrals from friends or family members.

2.3. Eligibility criteria

Eligible participants were adults age 18–30 years old, with a diagnosis of either T1D or T2D 

for at least 12 months, and a hemoglobin A1C of ≥8.0% at the time of study enrollment. 

Participants were fluent in English or Spanish, were reachable by phone or text message, 

lived within Los Angeles County with no plans to relocate, and expressed willingness to 

participate in all study-related activities. While study funds were allocated to provide cell 

phones with text messaging capability to participants who did not have cell phones or who 

could not afford the additional cost of calling or text messaging the study team using their 
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personal cell phone, all participants declined this offer. All participants were low in 

socioeconomic status; initially this was operationalized to mean that the participant had a 

household income of 138% of Federal Poverty Level or lower. This definition was later 

expanded to include the following: (1) the participant qualified for income-restricted 

government entitlement programs (e.g., MediCal/Medicaid, Supplemental Nutrition 

Assistance Program); (2) the participant had a household income of 250% of Federal 

Poverty Level or lower; or (3) neither of the participant’s parents had attained a four-year 

college degree. Participants were excluded if they had cognitive disabilities or severe 

impairments that limited life expectancy; were pregnant or planned a pregnancy within the 

next 6 months; had participated in a diabetes management intervention beyond diabetes 

education offered in usual clinic visits totaling ≥6 hours within the past year; or if they had 

participated in qualitative research used to inform the development of the REAL Diabetes 

intervention (23, 24).

2.4. Enrollment & randomization

Initial contact with participants took place either in person at participating clinics or via 

email and phone. To initiate enrollment at clinics, permission was obtained through the 

Institutional Review Board (IRB) to conduct preliminary chart reviews to prescreen for 

provisional eligibility criteria only. Patients who were provisionally eligible per medical 

chart review were then approached in clinic and invited to participate. After being informed 

about the study’s purpose and procedures, prospective participants completed the full 

eligibility screening and, if time allowed, completed enrollment procedures including 

informed consent, a HIPAA authorization form, and providing contact information. 

Subsequently, participants were contacted to schedule an in-person session in their home or 

another location of their choosing to administer baseline assessments.

In order to extend recruitment to young adults not seen at participating clinics, study 

advertisements and brochures were displayed in paper format in public community spaces, 

such as colleges and recreation centers, as well as electronically through social media. 

Potential participants who contacted the study to express interest in the study were screened 

for eligibility over the phone by study staff. Those who were provisionally eligible based on 

their self-report responses were scheduled for an in-person eligibility screening (including 

point-of-care A1C testing) and completion of enrollment procedures. Participants who were 

found to be eligible at the in-person screening, and who completed enrollment procedures, 

then completed baseline assessments in the same session.

Participants were randomized immediately following baseline testing and entry of baseline 

data into the computerized Research Electronic Data Capture (REDCap) database 

management system (26). Participants were notified of their assigned intervention group 

immediately after randomization, and contacted by the corresponding interventionist within 

two business days to schedule their initial intervention visit. Randomization was stratified by 

type of diabetes (type 1 or type 2) using random block sizes. Within each stratum and block, 

equal numbers of participants were assigned to each treatment group in random order. The 

master randomization list was generated by a SAS program which, along with the 

randomization list, was securely maintained on the statistician’s network drive. The 
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randomization list was uploaded to REDCap and automatically assigned participants when 

the eligibility checklist form was complete. Randomized assignment was available only to 

specified study personnel through the REDCap system. Initially, all participants were 

randomized through the REDCap system. However, an inadvertent programming error 

resulted in the type 2 stratum being deleted from the database. Although all data were fully 

restored, the automated randomization module could not be reset to the appropriate point, 

and subsequent type 2 participants were randomized manually by opening sealed, opaque 

envelopes prepared by the study’s biostatistician.

2.5. Intervention

2.5.1. Attention Control Intervention—The attention control intervention is delivered 

by a graduate public health student and a promotora de salud (community health worker), 

both of whom are blinded to the study’s outcome measures. Participants in the attention 

control condition receive a packet of standardized educational materials from the National 

Diabetes Education Program, National Institutes of Health (NIH), and USDA MyPlate.gov, 

as well as a listing of local health centers in their area; the focus of educational materials is 

outlined in Table 1. This packet is delivered in-person to the participant’s home or a 

community location of their choosing. The home visit lasts approximately 15 minutes and 

includes an introduction to the educational materials and review of the intervention 

procedures. Subsequently, at approximately 2-week intervals, participants receive a phone 

call from the intervener in which they are asked if they have reviewed specific parts of the 

packet and if they have any questions related to the educational materials. The interveners 

reinforce and clarify information in the educational materials, and refer any questions 

outside the scope of the materials to the participant’s healthcare provider.

2.5.2. REAL Diabetes Intervention—The REAL Diabetes Intervention is delivered by 

two licensed occupational therapists, both of whom are blinded to the study’s outcome 

measures. The intervention draws on the expertise of occupational therapy in evaluating the 

fit between demands of everyday activities (e.g., health management activities involved in 

diabetes care) and the skills and abilities of patients, and devising strategies to enable 

participation in these activities. The role of occupational therapy in chronic disease 

management has been described as facilitating patients’ consistent, habitual, and correct 

performance of health management tasks through the integration of these tasks into daily 

routines (27). The emphasis on developing consistent diabetes self-care habits and routines 

forms the overarching focus of the intervention. Prior to initiating the intervention, each 

therapist received 20 hours of training in the intervention manual, 20 continuing education 

hours in diabetes education, and 12 hours of motivational interviewing training. The REAL 

intervention is delivered in approximately 12 biweekly sessions averaging one hour each, 

although therapists have discretion to customize the timing and duration of sessions, with the 

aim of delivering an intervention dose of 10–16 treatment hours over a 6-month period. 

Intervention sessions take place in participants’ homes or community locations of their 

choosing. Therapists also utilize text messaging to deliver information, reminders, and 

engage in brief clinical problem-solving conversations between in-person sessions. For 

example, as habits are heavily emphasized in the intervention, and habits rely on contextual 

cues, therapists assist participants to adjust cues if the initial cue is not successful (e.g., 
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leaving bedtime medication on the nightstand as a visual cue, versus setting an alarm at 

bedtime as a reminder to take medication).

The REAL intervention manual includes an overview of the intervention protocol and 

theoretical framework, and seven content modules as outlined in Table 1. Each module 

includes suggested goals, suggested activities to support those goals, and client handouts and 

resources. The intervention is individually tailored, insofar as only the first and last module 

are utilized with all participants; content from the remaining modules is utilized as needed to 

support participants’ individual treatment goals. The intervention is also developmentally 

tailored in both its content and modes of delivery. Intervention modules contain content 

relevant to lifestyle-related concerns typical of young adults such as managing diabetes in 

the context of changing work and school schedules, how alcohol and substance use affect 

blood sugar, and how to access and communicate effectively with adult healthcare providers. 

Communication between in-person sessions is primarily via text messaging, as has been the 

preference expressed by the majority of young adult participants in our previous studies.

The intervention manual exists as both a hard copy and digitally on a web-enabled tablet to 

facilitate real-time access to internet resources during treatment sessions. It emphasizes 

activity-based intervention strategies such as role-playing, environmental modification, or 

direct engagement in activity (such as preparing a meal to improve carbohydrate counting 

skills, or exploring diabetes-related blogs to develop a support network of people with 

diabetes).

Intervention fidelity is maintained through three strategies. First, therapists document their 

adherence to the intervention protocol in treatment notes for each intervention session. 

Second, approximately 10% of sessions are observed by another therapist trained in the 

intervention, who completes a fidelity checklist and provides feedback to the treating 

therapist. Finally, weekly meetings are held with the full intervention team to facilitate 

problem-solving and prevent intervention drift.

2.6. Data collection and data management

Data are collected via in-person sessions at participants’ homes or community settings of 

their choosing, as well as via medical chart review. In-person testing takes place at baseline 

and 6 months, with testing sessions lasting approximately 90 minutes on average. 

Participants receive $25 at the baseline testing session, and $50 at the 6-month testing 

session. Data collectors are blinded to participants’ group assignment. Medical chart 

reviews, retrospective over a 12-month period, take place at baseline and 12 months to 

obtain clinical and healthcare utilization data, including A1C values and number of routine 

diabetes care visits (defined as any visit to a primary care provider or endocrinologist where 

an A1C value was recorded, or where diabetes appears in the problem list). For participants 

recruited from clinics, medical records at these clinics were reviewed. Additionally, all 

participants were asked for the names and contact information of any primary care providers 

and endocrinologists they had seen during the past year, and medical records were requested 

from these providers. A full list of study measures collected by time point is provided in 

Table 2. In addition, intervention delivery and process evaluation measures are collected 

utilizing a separate database visible to therapists only.
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In collaboration with the Southern California Clinical and Translational Science Institute 

(SC CTSI), a REDCap database was developed and utilized for data management in this 

study (26). REDCap is a secure, web-based application designed to support data capture for 

research studies, providing: 1) an intuitive interface for validated data entry; 2) audit trails 

for tracking data manipulation and export procedures; 3) automated export procedures for 

seamless data downloads to common statistical packages; and 4) procedures for importing 

data from external sources. This database system also facilitates provision of data to the IRB 

and NIH. All assessment data were double entered and reconciled by research assistants 

blinded to participants’ group assignment.

2.6.1. Demographic measures—Participants’ health information, including date of 

birth, BMI, blood pressure, lipids, date of diabetes diagnosis and treatment regimen, and 

occurrences of diabetes complications and comorbid conditions are evaluated at baseline via 

medical chart review. Participant demographics, including gender, race, ethnicity, education, 

generational status, household composition, drug and alcohol use, and past and on-going 

stressful life events, are attained at baseline via self-report questionnaires. Evaluating 

individual-level socioeconomic status is challenging among young adults because 

socioeconomic status is typically indexed via measures of income, educational attainment 

and occupation. However, during the age range of 18–30, these variables are in a state of 

flux, as individuals are often enrolled in secondary and post-secondary education and 

transitioning among various employment situations. Therefore, parental education and 

occupation data were collected as measures of household socioeconomic status. Following 

the procedures outlined in Hollingshead (47), parental occupation was coded on a 1 to 9 

scale and education was coded on a 1 to 7 scale. When both parents’ occupation and 

education were provided, the values were averaged. Average occupation scores were 

weighted by 5 and education scores weighted by 3, and the product of these values was 

calculated, producing an overall Hollingshead score ranging from 8 to 66. In addition to 

household-level socioeconomic data, participants’ home addresses were used to look up 

Census tract data including median household income and the percentage of residents living 

below the poverty level.

2.6.2. Outcome measures—The study’s primary clinical outcome, hemoglobin A1C, is 

obtained using a point-of-care device (Axis-Shield Afinion) which collects capillary blood 

using a standard finger-prick procedure. In cases of device malfunction, a laboratory A1C 

value from within two weeks of the participant’s testing date is substituted. The study’s 

primary behavioral outcome, adherence to diabetes self-care behaviors, is evaluated via the 

Summary of Diabetes Self-Care Activities scale (SDSCA) (36). Secondary outcomes, 

including diabetes-related distress, diabetes-related quality of life, depression, and life 

satisfaction, are evaluated using self-report measures as outlined in Table 2. Finally, routine 

diabetes care utilization is evaluated via medical chart review at 12 months, with routine 

visits defined as those in which hemoglobin A1C is assessed.

2.6.3. Additional measures—Hypothesized mediators of the intervention, which include 

habit strength for taking medication and self-monitoring blood glucose, diabetes knowledge, 

diabetes self-efficacy, diabetes-related problem solving, and satisfaction with daily activities, 
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are evaluated using the self-report measures outlined in Table 2. Process evaluation measures 

are collected throughout the study to evaluate and refine the intervention and study 

procedures. These include data on intervention adherence, protocol deviations, adverse 

events, and intervention fidelity. Therapists maintain a separate documentation log, which 

includes the duration of each session, clinical issues addressed, and activities used with 

participants. In addition, text messages are utilized to schedule baseline and 6-month testing 

sessions, as well as a communication tool during the intervention. Intervention-related text 

messages are tracked using an online system in order to evaluate the dose and context of 

each text. Finally, participants complete a brief exit interview at their 6-month testing 

session, in which they provide subjective feedback on their experience with the REAL 

intervention or attention control intervention. This interview is conducted after all outcome 

variables have been assessed, with the interview guide placed in a sealed envelope to 

maintain testers’ blinding to condition assignment until after follow-up data are collected.

2.7. Analytic plan

2.7.1. Sample size justification—The study is powered on an intention-to-treat analysis 

of mean change in hemoglobin A1C at 6 months as compared to baseline. Sample size 

calculation was based on a two-tailed alpha level of 0.05, 90% power, and 15% attrition. We 

estimated a 0.8% between-group difference in A1C, assuming a pooled standard deviation of 

1%. Based on these parameters, a calculation using G*Power software yielded an estimate 

of 80 participants (40 per group).

2.7.2. Primary analyses—The primary analyses will evaluate intervention efficacy for 

mean change in A1C and diabetes self-care (testing blood glucose and taking medication) on 

an intention-to-treat basis using a Student’s t-test assessing between-group differences. 

Signed change scores will be calculated for each variable by subtracting each participant’s 

baseline values from his or her post-intervention values. To assess the robustness of these 

analyses, we will compare results including and excluding outliers, and with and without 

imputed data (multiple imputation of baseline or follow-up values as necessary; SAS proc 

mi), to assess whether these data are driving trends observed in the results. Baseline data for 

A1C, glucose monitoring and medication adherence indicate no outliers and only one 

missing medication adherence value. Additionally, we will conduct exploratory analyses 

using ANCOVA methods to examine whether any demographic variables were effect 

modifiers which should be considered as potential stratifying variables in future studies.

2.7.3. Secondary analyses—We will evaluate the intervention’s impact on secondary 

outcomes and potential mediators of intervention efficacy. Analysis of secondary outcomes 

will investigate between-group differences in change on measures of depression, life 

satisfaction, diabetes-related quality of life, and diabetes-related stress. Analysis of potential 

mediators will assess between-group differences in changes on measures of habit strength, 

problem solving, activity participation, diabetes knowledge, and diabetes self-efficacy, and 

the association of changes in each of these measures with the primary outcomes. Although 

the pilot study lacks power to test a full meditation model, our aim is to learn which 

potential mediators change as a result of the intervention, and which potential mediators are 

associated with changes in A1C and diabetes self-care. These data will inform modification 
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of the intervention and facilitate power calculations to evaluate mediating pathways using 

structural equation modeling in a large-scale trial of the intervention.

2.7.4. Analyses for current paper—In this paper, we report on participants’ baseline 

demographic, clinical, and psychosocial characteristics, both for the sample overall and 

comparing three key strata: participants with T1D versus T2D, men versus women, and 

participants recruited in-person at clinical sites versus those recruited through mass mailings 

or social media advertising. All data were analyzed using SAS for Windows, version 9.4 

(SAS Institute, Cary, N. C.). All p-values are two-sided. Between-group differences were 

evaluated using Fisher’s exact tests and Wilcoxon rank-sum tests as appropriate.

3. Results

3.1. Recruitment flow

Figure 1 shows participants’ recruitment, randomization and treatment allocation as of 

4/15/2016. Recruitment began in October 2014 and was completed in December 2015. 

Recruitment was carried out in two waves, the first beginning in October 2014 and the 

second beginning in April 2015. The first wave of recruitment included primarily in-person 

contact with potential participants at two hospitals: a major urban children’s hospital and a 

large public hospital in Los Angeles County. Within these hospitals, study personnel 

attended pediatric and young adult outpatient diabetes clinics and approached patients to 

provide information about the study and conduct eligibility screenings.

The second wave of recruitment, initiated in response to ongoing recruitment challenges at 

the children’s hospital and emerging challenges at the public hospital, was conducted 

primarily through mass mailings and social media advertising. The mass mailing was 

directed to patients at the children’s hospital: in-person recruitment was discontinued and 

instead, all patients at the hospital age 18 and older with a diagnosis of diabetes were mailed 

a letter and study brochure. The mailing was sent in three waves, in April, June, and July 

2015. In October 2015, a follow-up mailing was sent to a randomly-selected 60% of the 

original mailing list. Social media advertisements on Facebook and Twitter were targeted by 

age, geographic region, and user-identified interests such as diabetes information and 

support websites. Prospective participants were referred to a website where they could view 

and download informational materials about the study, and submit their contact information 

for follow-up by a member of the study team.

3.2. Retention

As of August 23, 2016, 71 (of 81 total) randomized participants completed follow-up 

testing. Of the 10 participants who did not complete follow-up testing, nine participants 

(11.1%) were lost to follow-up, and one participant (1.2%) withdrew from the study, citing a 

lack of time to complete the study requirements.

3.3. Participant characteristics

Table 3 presents baseline characteristics for the sample as a whole, as well as for participants 

with T1D versus T2D and those recruited from clinics versus via social media and mailings 
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(SM/M). In comparing baseline characteristics between treatment and control groups, the 

only significant difference was in family history of diabetes: participants in the control group 

were more likely to have an extended family member with diabetes than those in the 

treatment group (92% vs. 68%, p=0.01). As treatment groups were randomly assigned, this 

is a chance occurrence, the likes of which are not unexpected with multiple comparisons. 

Family history of diabetes was not found to be associated with baseline values of A1C in the 

total sample or either of the randomized groups (p>0.43 for all). Additionally, an analysis 

examining differences in baseline characteristics according to gender showed that women, as 

compared to men, had higher depressive symptoms (PHQ-8 scores 6.9 ± 5.9 vs. 4.7 ± 3.6, 

p=0.05).

3.3.1. Demographic characteristics—Participants’ age at baseline was 22.6 years old, 

and 63% of participants were female. Participants primarily identified as Hispanic/Latino 

(78%) with a large proportion being either immigrants (26%) or children of immigrants 

(43%). The majority of study participants (73%) lived with at least one family member from 

an older generation (a parent, aunt/uncle, or grandparent), and 16% of participants lived with 

their own child or children. Participants with T2D lived in neighborhoods with a higher 

proportion of households below the Federal poverty line than participants with T1D. 

Participants recruited at clinical sites were younger (21.4 vs. 23.9 years old), more likely to 

be male (54% vs. 18%), and lived in lower income neighborhoods than those recruited via 

SM/M.

3.3.2. Clinical characteristics—Overall, 75% of participants had T1D and 25% 

participants had T2D. The average duration of diabetes was 9.7 years, and average A1C was 

10.8%. In comparing clinic-recruited versus SM/M-recruited participants, clinic-recruited 

participants had higher self-reported medication adherence (6.4 vs. 5.3 days/week) and 

stronger habit strength for blood glucose monitoring. Additionally, clinic-recruited 

participants had more routine diabetes care visits in the year prior to study enrollment (3.6 

vs. 2.8 visits) and a greater proportion had at least two diabetes care visits at least three 

months apart at which an A1C value was documented (85% vs. 39%). In comparing 

participants with T1D and T2D, those with T1D had a longer duration of diabetes (11.1 vs. 

5.7 years), greater self-reported medication adherence (6.3 vs. 4.6 days/week), and stronger 

habit strength for taking medication. Participants with T2D had a stronger family history of 

diabetes, among both first-degree relatives and extended family members. In comparing 

treatment regimens, while all participants with T1D took insulin, there was significant 

variability in regimens among participants with T2D, with 15% taking no medication; 20% 

taking oral and/or non-insulin injectable medications only; 20% taking insulin only; and 

45% taking insulin and oral medications. Participants with T2D who were taking insulin 

were more likely to be on a fixed (versus flexible) regimen than their counterparts with T1D.

3.3.3. Psychosocial characteristics—Overall, participants had relatively poor 

psychosocial well-being. Most notably, 61.7% of participants had PAID-5 scores ≥8, the 

cutoff for clinically significant diabetes distress (41), and 27.2% had PHQ scores ≥10, the 

cutoff for potential major depressive disorder (46). In comparing participants with T1D 

versus T2D, participants with T1D had higher diabetes-related self-efficacy and greater 
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diabetes-related problem-solving skills. In comparing clinic-recruited versus SM/M-

recruited participants, those recruited from clinics had lower diabetes-related knowledge, 

and less satisfaction with everyday activity participation.

4. Discussion & Conclusion

The REAL Study aims to address the diabetes management needs of a particularly at-risk 

population that has been largely overlooked in both clinical and research contexts: low-SES, 

primarily minority young adults with diabetes. Among diabetes management interventions, 

those targeting young adults are vastly in the minority, and of the few interventions that have 

targeted this age group, even fewer have a high proportion of low-SES or racial/ethnic 

minority participants. Thus, the REAL Study, in examining the efficacy of a 

developmentally tailored intervention among low-SES and racial/ethnic minority young 

adults, addresses a critical unmet need in the field of diabetes management. Furthermore, it 

does so in a highly methodologically rigorous manner, in a randomized controlled trial 

utilizing blinding, adequate statistical power, population sampling, intervention fidelity 

monitoring, and adequate follow-up to ensure the validity of the study’s findings.

Recruiting and retaining low-SES and racial/ethnic minority participants into clinical 

research has been identified as one of the barriers to reducing health disparities amongst 

these populations. We utilized several strategies identified in previous research as facilitating 

successful recruitment and retention of ethnic minority and low-SES populations (48–51). 

These included offering in-home appointments to minimize logistical barriers to 

participation, ensuring language concordance among staff and participants, partnering with 

trusted clinical care providers and health systems, providing financial incentives for 

participation, and remaining in frequent contact with participants.

Remaining flexible with respect to recruitment strategies was also critical to the study’s 

success in recruitment. We encountered significant challenges at both of our clinical sites, 

which we were able to address through adopting alternative approaches to reach potential 

participants. At the children’s hospital, we initially approached potential participants in the 

waiting room with study information and enrollment materials. However, due to staffing 

limitations, recruiters did not have prior knowledge of participants’ clinical or demographic 

information and could not pre-screen participants, a particular challenge given that patients 

who met our inclusion criteria were a small minority of patients served at the clinic. 

Furthermore, we lacked sufficient staff to devote a full-time recruiter to this site. Because of 

these limitations, we had little success with in-person recruitment at the children’s hospital, 

with only two participants recruited in this manner ultimately enrolling in the study. Our 

adoption of a mass mailing was a much more effective strategy to reach potentially eligible 

participants from this site, ultimately yielding 11 enrolled participants.

In contrast to the children’s hospital, recruiters at the public hospital were integrated into the 

clinic workflow such that they could pre-screen potential participants, and patients who were 

eligible were approached in their exam rooms between provider visits. While this strategy 

was highly effective, we nonetheless encountered recruitment challenges when the public 

hospital experienced two major transitions in early 2015. First, the hospital was included in a 
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County-wide transition to managed care, which disrupted the ability of outside providers to 

refer new patients to the clinic, and in some cases barred patients who were currently seen at 

the clinic from receiving care there. Second, the hospital began utilizing a new electronic 

medical record system, and in preparation, restricted the number of patients who could be 

scheduled for appointments. Although we continued in-person recruitment at the public 

hospital throughout the study’s recruitment period, significantly fewer patients were seen at 

the public hospital during this time due to these transitions. Thus, our adoption of social 

media advertising as a recruitment strategy was critical in ensuring the successful 

implementation of the study.

The participants in our study in general have poorer health and psychosocial well-being 

relative to those in other studies conducted among young adults with diabetes. Of particular 

note is the poor glycemic control evident in the study population, with an average A1C of 

10.8%. This is significantly higher than recent epidemiological data showing an average 

A1C of 8.7% amongst 18–25 year olds with T1D (4), recent intervention studies amongst 

adolescents and young adults with T1D which ranged from 7.6% – 9.4% (11, 14, 15), and 

SEARCH study data reporting an average A1C of 8.5% among Hispanic-American youth 

with T2D, ages 15–19 years old (52). Our study’s inclusion criteria of having an A1C ≥8% 

accounts in part for this discrepancy. However, we did not turn away a large number of 

potential participants due to their glycemic control; only 30 of 241 individuals screened for 

inclusion were ineligible for this reason. We believe that the elevated A1C amongst our 

study population is in part an artifact of our inclusion criteria, but is also partly reflective of 

the challenges of managing diabetes in the context of low SES, which creates barriers to 

both accessing healthcare and carrying out disease management tasks in everyday life.

REAL Study participants’ psychosocial well-being was also lower than in comparable study 

populations. Amongst our participants, 27.2% had a PHQ score ≥10, indicating likely major 

depressive disorder. This is a significantly greater proportion than reported in other studies 

of adolescents and young adults with T1D, which ranged from 11–18% of participants (5, 6, 

53). However, our rates are similar to those found by Browne and colleagues among a 

population of 18–39 year olds with T2D (6), and to those found in a study of adults with 

diabetes conducted in a free clinic setting characterized by low SES and low literacy (54). 

Similar trends were evident in diabetes-related quality of life, which was markedly lower 

than in studies amongst general populations of patients with diabetes (55, 56) and 

comparable to the free clinic population (54); and in life satisfaction, which was lower than 

that found in our previous research among low-SES, primarily minority young adults with 

T1D (11, 24). Thus, overall, the REAL study participants are indicative of a population that 

is vulnerable not only to poor physical outcomes, but demonstrates high levels of 

psychosocial distress.

While social media advertising and mass mailings (SM/M) were critical to our recruitment 

success, it is interesting to note that these strategies attracted a slightly different population 

than did our clinic-based recruitment. Participants recruited via SM/M were significantly 

older and more likely to be female than those recruited through clinical settings, and lived in 

higher-SES neighborhoods. The older age and higher income of participants recruited via 

SM/M may have contributed to our finding that they had significantly higher diabetes 
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knowledge than those recruited from clinics. The difference in neighborhood SES is likely 

an artifact of our loosening of SES eligibility criteria during the stage of the study when 

SM/M participants were recruited; however, the reasons for age and gender discrepancies are 

less clear. Participants recruited from SM/M, despite having greater diabetes knowledge, 

also had poorer medication adherence and weaker habits for blood glucose self-monitoring 

than participants recruited at clinics. This is likely attributable to their more tenuous 

connections to medical care. Participants recruited at clinical sites typically had ongoing 

access to those clinics for needed medical care, whereas some participants recruited through 

SM/M may have had no regular source of medical care, had a shortage of needed diabetes 

care supplies, or had been receiving care from providers with less experience in managing 

T1D and youth-onset T2D than did the providers at our partnering clinical sites. Thus, in 

adopting a more broad-based recruitment strategy during our study, we ultimately recruited a 

study population with a greater need for support and services than if we had solely recruited 

through clinics.

The differences in study participants with T2D, as compared to those with T1D, are largely 

consistent with known attributes of T2D, such as having a stronger family history of disease 

than in T1D and being more prevalent in low-SES versus high-SES communities. 

Interestingly, participants with T2D generally had worse health indicators than those with 

T1D. They had slightly, though non-significantly, higher A1C (11.4% vs 10.6%; p=0.12), 

poorer medication adherence and habit strength for taking medications, and lower diabetes-

related self-efficacy and problem-solving skills. While early-onset T2D is still poorly 

understood, it has been shown to be a significantly more aggressive disease than later-onset 

T2D, with a rapid onset of complications (57) and questionable utility of intensive treatment 

(58). This study provides further evidence of the precarious position of young adults with 

T2D, with respect to their current health and well-being as well as their risk of developing 

diabetes complications.

Conclusion

In summary, the REAL Study is addressing a significant unmet need in examining the 

efficacy of a diabetes management intervention tailored for an ethnically diverse, low-SES 

population of young adults with T1D and T2D. The study has successfully recruited and 

retained its target sample size through flexible implementation of a variety of strategies. In 

doing so, the REAL study has provided important information about the demographic, 

clinical, and psychosocial characteristics of an understudied population at particularly high 

risk of poor health and quality of life.
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Figure 1. 
Enrollment Diagram
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Table 1

Intervention Content

Module REAL Intervention Content Attention Control – Information Packet

1. Assessment and 
Goal-Setting

• Health history review; life history narrative

• Exploration of barriers and supports to 
diabetes care

• N/A

2. Living with 
Diabetes

• What is diabetes?

• How is it treated?

• Understanding acute and long-term 
complications

• Learning about diabetes

• Know your ABCs (A1C, blood 
pressure, cholesterol)

• Self-monitoring blood glucose

• Foot care recommendations

3. Access and 
Advocacy

• Getting care: Finding a care provider, using 
healthcare benefits

• Making treatment decisions, communicating 
with care providers

• Get routine care to stay healthy 
(understanding visit frequency and 
appropriate tests and screenings)

• Accessing care (hours and locations 
for clinics local to participant’s 
residence)

4. Activity and Health • Daily routines and diabetes self-care: making 
and breaking habits

• Risky activities (e.g. drinking, drug use) and 
diabetes dilemmas

• Learning how to live with diabetes 
(recommended daily self-care 
activities)

• Healthy eating (USDA dietary 
guidelines; portion control)

• Physical activity recommendations

5. Social Support • Managing diabetes in social situations, 
dealing with “diabetes police”

• Family-household life, peer relationships, 
and intimate relationships

• N/A

6. Emotions and 
Wellbeing

• Emotions and diabetes: anxiety, depression, 
anger, guilt, denial, fear

• Coping with diabetes burnout and self-
destructive behaviors

• Promoting well-being and developing 
positive coping strategies

• Coping with negative emotions about 
diabetes

7. Long Term Health • Planning for the future: Anticipating changes 
in lifestyle and routine

• Adapting to change: Diabetes complications, 
changes in health status

• Cardiovascular disease prevention

• Prevention and treatment of diabetic 
retinopathy
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