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BACKGROUND: Despite prevalent low literacy nationally, empirical research on the development and testing
of literacy-adapted patient education remains limited.
OBJECTIVE: To describe procedures for developing and
evaluating usability and acceptability of an adapted
diabetes and CVD patient education.
DESIGN: Materials adaptation for literacy demand and
behavioral activation criteria, and pre-/post-test intervention evaluation design.
PARTICIPANTS: Pilot sample of 30 urban AfricanAmerican adults with type 2 diabetes with Below Average
literacy (n=15) and Average literacy (n=15).
MEASUREMENTS: Wide Range Achievement Test
(WRAT-3, Reading), assessment of diabetes and CVD
knowledge, and patient rating scale.
RESULTS: Reading grade levels were: >12th, 30%; 10th–
12th, 20%; 7th–9th, 10%; 4th–6th grade, 10%; and ≤3rd
grade or unable to complete WRAT-3, 30%. Education
materials were modified to a reading level of ≤4th grade.
Knowledge improved for Below Average (2.7 to 4.7, p=
0.005) and Average (3.8 to 5.7, p=0.002) literacy groups,
with up to a ten-fold increase, at post-education, in the
number of participants responding correctly to some
content items. The print materials and class received
maximum usability and acceptability ratings from
patients.
CONCLUSIONS: Development of patient education meeting very low literacy criteria was feasible, effective for
knowledge acquisition, and highly acceptable irrespective
of literacy level.
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ational assessments reveal low literacy as prevalent
throughout the US, and among Black/African-American
adults, fewer than 50% fall within Proficient or Intermediate
literacy ranges.1,2 Low literacy is considered a contributor to
health disparities.3,4 Yet, methods for adapting materials for
low literacy are not clearly understood or widely disseminated,
and there remains little empirical research testing the usability
of literacy-adapted materials.5,6 The purposes of this study
were to develop a lower-literacy patient diabetes and cardiovascular disease (CVD) education and to pilot test its acceptability
and usability in a sample of urban, African-American, type 2
diabetic adults with Below Average and Average literacy.

METHODS
Development of Low-Literacy Education Materials
and Module
The education was developed for a larger study, Project DECIDE
(Decision-Making Education for Choices In Diabetes Everyday),
a randomized controlled trial of a combined diabetes and CVD
education and patient problem-solving training for disease
control in urban, African-American adults with type 2 diabetes
and a high CVD risk profile.
Sources of patient health information were American Diabetes Association practice recommendations7 and patient education teaching modules.8 Three resources for development of
low-literacy materials were used9–11 for guidance in reducing
literacy demand and increasing behavioral activation characteristics of original materials.6 Additional resources were used
for adapting information to meet accessibility needs due to
vision impairment12 and content needs due to physical impairment resulting from diabetes complications or older age13
(Table 1). Reading grade level and reading ease scores for the
print materials and the orally delivered intervention protocol
were determined using the Flesch-Kincaid analysis, obtained
via computer calculation in Microsoft Word, 2003.
The education consisted of one 90-min group education class
and a participant binder containing printed materials. The
education covered three content areas: facts about diabetes and
heart disease; targets for control of blood sugar, blood pressure,
and cholesterol; and self-management behaviors (self-monitoring,
taking medications, healthy eating, physical activity).
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Table 1. Examples of Adaptations Made for Low Literacy and
Usability
Characteristic

Adaptations

Literacy demand*

Overall reading grade level of 4.4 (<5th
grade) for information presented orally
Reading grade levels of 0.5–4.0 (≤4th grade)
for print patient handouts
14–16 point font size
Line length ≤50 characters and spaces for
print handouts
Information organized into three parts with
predictable sequence/flow of information
Concise information limited to main points,
and lists limited to ≤5 items
Use of organizing headers, subheaders, and
bullet points
Content of information was behaviorally
focused rather than medical information
outside the context of patient behavior
Specific “how to” information given to
facilitate acting on recommended
behaviors
Handouts contained activities/worksheets
both for personalization of information
(e.g., discussion of target ranges for blood
glucose, blood pressure, and cholesterol
was accompanied by participants
completing a worksheet to compare their
own most recent lab results) and
interaction with the content (e.g.,
discussion of the four self-management
behaviors was accompanied by
participants identifying in a handout/
worksheet which behaviors were most
difficult for them to do)
Food shopping/food selection
recommendations were made relevant with
regard to available resources (e.g.,
neighborhood and other commonly used
stores, lower cost)
Physical activity recommendations were
made relevant with regard to urban
environments and available resources (e.g.,
household activities, stair climbing,
planning the number of blocks to and from
bus stop locations, community activities,
using common items such as canned goods
or detergent bottles for resistance
exercises)
Black ink on white paper for contrast
Flat (non-gloss) paper
Multimodal information delivery (print
handouts, oral, and visual presentation
using slides that matched pages in the
notebooks)
Physical activity recommendations for older
adults and persons with disabilities
Information available about products for
low-vision glucose monitoring

Behavioral
activation†

Functional
limitations/
disability‡

*Factors that impact approachability, readability, processing, and comprehension of print information9–11
†Factors that impact meaningfulness, application, and usability of
information9–11
‡Factors that impact accessibility (information acquisition) and behavioral
activation for persons with functional limitations or disability12,13

Procedures for Pilot Evaluation Study
Self-reported African-American adults with a diagnosis of type 2
diabetes, originally identified from an administrative database of
a university-affiliated managed care organization, were mailed
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letters announcing the study and inviting them to hear more from
a research assistant who would call the home. Persons who did
not return an enclosed, refusal postcard received a telephone call
from a research assistant, who described the study, invited them
to participate, and screened for initial eligibility. Interested
persons were scheduled for a baseline visit. At baseline, each
participant was administered an informed consent procedure
used in previous research with urban populations.14 Consent
documents were read aloud and provided in print. Understanding was tested using a Consent Understanding Questionnaire
comprising six questions to which participants gave a yes/no
response. Using this procedure, an individual who answers any
question incorrectly after the material is reviewed twice is
ineligible to consent to participation. All participants were able
to consent.
Questionnaires were administered in interview format. A
response book was provided with the response choices for visual
presentation to supplement the interview. Laboratory and physical measures were taken to determine CVD risk profile for the
larger study. Persons were eligible for the education class if they
met high CVD risk profile criteria, defined as any of the following:
hemoglobin A1c (A1C) >7.0%, systolic blood pressure >130
mmHg and diastolic blood pressure >80 mmHg, and/or LDL
cholesterol >100 mg or HDL cholesterol <50 mg.7
This pilot study comprised the first 30 eligible participants.
Each attended one 90-min education class comprising six to
eight patients. Classes were led by a specialist in diabetes
education and rehabilitation counseling (R.R.), using an intervention manual to standardize administration. An observer (F.H.B.) provided quality assurance. Study personnel conducting
assessments, intervention, and quality assurance were blinded
to the assessed reading grade levels of study participants. The
study was approved by the Johns Hopkins University Institutional Review Board.

Measures
Literacy was assessed with the Wide Range Achievement Test
(WRAT-3) Reading subtest.15 This standardized test assesses
ability to recognize and name letters and pronounce words of
increasing difficulty. The Manual provides psychometric data and
scoring instructions for determining reading raw scores, reading
grade levels, and standard scores based on age-group normative
data.15
The Diabetes and CVD Knowledge test was developed for
evaluation of the educational program. Nine items assess
participants’ basic knowledge about diabetes and CVD, based
upon evidence-based practice recommendations7 and ADArecommended type 2 diabetes self-management education curricula.8,16 Items assessed knowledge of clinical targets for fasting
blood glucose, A1C, blood pressure, LDL and HDL cholesterol,
and ability to identify high-fiber foods, LDL as “bad” cholesterol,
and CVD risk self-management behaviors. The response format
was multiple choice, with “I don’t know” provided as an option in
each case. A correct response yielded a score of 1 point, and an
incorrect response or a response of “I don’t know” yielded 0
points. Points were summed to derive a total score. Knowledge
was assessed at baseline and at 1-week following the education
class.
Participants rated their satisfaction with accessibility and
usefulness of the education materials and class using a nineitem scale. Participants rated each item on a scale from 0
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(lowest) to 5 (highest). Ratings were obtained at 1-week following
the education class.

Table 2. Participant Ratings of Information Accessibility and
Acceptability

Statistical Analyses
Descriptive statistics were used to present baseline sociodemographic characteristics. WRAT-3 raw scores were converted to standard scores provided in the test manual15
classifying participants’ literacy as Above Average (standard
scores ≥120), Average (standard scores 90–119), or Below
Average (standard scores 48–89) relative to same-aged peers.
Pre- and post-education changes in knowledge between and
within literacy groups were analyzed using Wilcoxon rank test.
Patient ratings of accessibility and acceptability were compared between groups using Wilcoxon rank test. Analyses were
conducted using STATA, version 9.2 (College Station, TX).

Below Average
Literacy
(n=15)

Average
Literacy
(n=15)

P-value

5.00

4.9±0.3

0.32

5.00

4.9±0.3

0.32

4.8±0.4

4.8±0.6

0.70

5.00
4.9±0.4

4.9±0.2
4.4±0.7

0.32
0.04

4.5±0.6

3.9±1.3

0.17

4.9±0.3

5.00

0.32

4.6±0.7

4.7±0.8

0.41

5.00

4.9±0.3

0.32

WRAT-3 reading levels for the 30 participants were: >12th grade,
30%; 10th–12th grade, 20%; 7th–9th grade, 10%; 4th–6th grade,
10%; and ≤3rd grade or unable to complete the test, 30%. Using
standard scores, 50% had Average literacy (67% female, age 62.1 ±
11.2, education 13.7 ± 2.2 years), and 50%, Below Average literacy
(53% female, age 60.9 ± 8.9, education 9.3 ± 3.3 years).

How helpful was the
notebook/binder you
received and the
information in it?
How easy to understand
was the information in
your notebook/binder?
How easy to see was the
information in your
notebook/binder?
How helpful was the class?
How much did you feel
you learned from the
class?
How much of the
information was new to
you?
How easy to understand
was the information you
heard during the class?
How easy was the
information to see (size,
amount) during the
class?
Overall, how satisfied
were you with the
education you received?

Education Effect on Knowledge Acquisition

Each question was rated on a 0 to 5 scale, with 0 as the lowest rating
(e.g., not at all, nothing, hard to understand/see) and 5 as the highest
rating (e.g., extremely, everything, easy to understand/see)

RESULTS
Sample Characteristics

Following the education, knowledge scores increased for Below
Average (2.7 ± 1.7 to 4.7 ± 2.0, p=0.005) and Average (3.8 ± 1.7 to
5.7 ± 2.1, p=0.002) literacy groups. The Below Average group
showed largest gains in numbers of participants responding
correctly to recommended ranges for A1C (ten-fold increase) and
HDL cholesterol (two-fold increase), and goals for CVD selfmanagement (two-fold increase). In the Average group, largest
gains were found in participants’ correctly differentiating LDL as
“bad” cholesterol (four-fold increase) and knowing the recommended range for blood pressure (two-fold increase).

Patient Ratings of Usability and Acceptability
Both groups of participants rated the education and materials as
highly acceptable and usable (Table 2). Below Average participants rated amount of new information learned slightly higher
than Average participants.

DISCUSSION
Modification of diabetes and CVD patient education materials to
meet a very low literacy level (≤4th grade) was feasible using
available criteria and strategies for low literacy health information development.9–11 This literacy-adapted education yielded
significant knowledge gain for patients with Below Average and
Average literacy. Patient ratings demonstrated that simplified,
clearly presented health information was acceptable even to
persons who did not fall into a low literacy range.
A well-established, standardized literacy instrument was used
in this study rather than a health literacy measure. Because the

goal was to modify materials to meet low literacy needs, it was
important to know specifically what reading grade level needed to
be achieved. Therefore, the WRAT-3 was selected, as it yields both
reading grade levels and normative scores corrected for age,
which otherwise confounds interpretation of literacy status. It
was important to know that 30% of our sample was not only “low
literate,” but that they had reading skills at or below the 3rd grade
level. Conventional targets that otherwise would have been
applied based on a general classification of “low literate,” such
as <8th grade or <6th grade, would have been inadequate.
The current study employed standard education methods of
printed handouts and verbal information, but adapted for lower
literacy. Continued research on education materials development and methods, including examining the effectiveness of
more graphic/visual presentation of information, is warranted.
Finally, it is important to note that this study examined the
feasibility of modifying materials, acceptability and usability of the
materials, and effectiveness for knowledge acquisition. This pilot
study was not designed to examine effectiveness of the education
on subsequent behaviors or clinical outcomes, which are the
ultimate goal of self-management interventions. This study
intentionally examined registration and understanding of information because this often overlooked step is a prerequisite for
subsequent effective use of health information, particularly for
patients with low literacy. Education alone is generally not
sufficient for effective patient self-management of chronic disease17 due to the challenge of applying acquired knowledge in the
context of daily living and barriers to care.18 The effectiveness of
this education, combined with problem-solving training for applying knowledge, will be tested in the larger study, Project DECIDE.

Hill-Briggs et al.: Development of Low Literacy Patient Education

Acknowledgments: This research was funded by National Institutes of Health grant K01HL076644, American Diabetes Association
grant 7-06-IN-07, and the Johns Hopkins University School of
Medicine General Clinical Research Center grant M01-RR00052 from
the National Center for Research Resources/NIH. It was presented in
part at the Society of Behavioral Medicine, Washington D.C., March
2007. We thank Joy Mays for technical assistance in the preparation
of this manuscript.
Conflicts of Interest: Drs. Hill-Briggs, Lazo, Bone, Hill, Levine and
Brancati, and Ms. Renosky report no conflicts of interest. Dr. Peyrot’s
dualities of interest include consulting arrangements with Amylin,
Animas, MannKind, Medingo, Medtronic, and Novo Nordisk; honoraria provided by Novo Nordisk; research grants funded by Amylin,
MannKind, Medtronic, and Novo Nordisk; and pending research
grants through MannKind, Medtronic, and Novo Nordisk. The
research described in this manuscript is not related to Dr. Peyrot’s
relationships with these companies.
Corresponding Author: Felicia Hill-Briggs, PhD; Welch Center for
Prevention, Epidemiology, and Clinical Research, 2024 E. Monument
Street, Suite 2-600, Baltimore, MD 21205, USA (e-mail: fbriggs3@jhmi.
edu).

REFERENCES
1. Kutner M, Greenberg E, Jin Y, Boyle B, Hsu Y, Dunleavy E. Literacy in
Everyday Life: Results from the 2003 National Assessment of Adult
LiteracyNCES 2007-480. Washington, DC: National Center for Education Statistics, U.S. Dept. of Education; 2007.
2. Kutner M, Greenberg E, Jin Y, Paulsen C. The Health Literacy of
America’s Adults: Results from the 2003 National Survey of Adult
LiteracyNCES 2006-483. Washington, DC: National Center for Education Statistics, U.S. Dept. of Education; 2006.
3. Institute of Medicine. Health Literacy - A Prescription to End Confusion.
Nielsen-Bohlman L, Panzer AM, and Kindig DA. Washington, DC:
National Academies Press; 2004.

JGIM

4. Berkman ND, Dewalt DA, Pignone MP, Sheridan SL, Lohr KN, Lux L
et al. Literacy and health outcomes. Evid Rep Technol Assess (Summ).
2004;1–8.
5. Marcus EN. The silent epidemic-the health effects of illiteracy. N Engl J
Med. 2006;355:339–41.
6. Hill-Briggs F, Smith AS. Evaluation of diabetes and cardiovascular
disease print patient education materials for use with low health literate
populations. Diabetes Care. 2008;31:1–5.
7. American Diabetes Association. Standards of medical care in diabetes2006Diabetes Care. 2006;29(Suppl 1):S4–S42.
8. Funnell MM, Arnold MS, Lasichak A, Barr PA. Type 2 diabetes: a
curriculum for patients and health professionals. Alexandria, VA:
American Diabetes Association; 2002.
9. Centers for Disease Control and Prevention. Scientific and Technical
Information Simply Put, 2nd ed. Atlanta: Office of Communication,
Centers for Disease Control and Prevention; 1999.
10. Doak CC, Doak LG, Root JH. Teaching Patients with Low Literacy Skills,
2nd ed. Philadelphia, PA: J.B. Lippincott Company; 1996.
11. National Cancer Institute. Clear and Simple: Developing Effective Print
Materials for Low-Literate Readers. Bethesda, MD: U.S. Department of
Health and Human Services; 1994.
12. Williams AS. Accessible diabetes education materials in low-vision
format. Diabetes Educ. 1999;25:695–8. 700, 702.
13. American Diabetes Association. Handbook of Exercise in Diabetes.
Alexandria, VA: American Diabetes Association; 2002.
14. Gary TL, Batts-Turner M, Bone LR, Yeh HC, Wang NY, Hill-Briggs F, et
al. A Randomized Controlled Trial of the Effects of Nurse Case Manager
and Community Health Worker Team Interventions in Urban AfricanAmericans with Type 2 Diabetes. Control Clin Trials. 2004;25:53–66.
15. Wilkinson GS. Wide Range Achievement Test Administration Manual.
Wilmington, DE: Wide Range, Inc.; 1993.
16. Mensing C, Boucher J, Cypress M, Weinger K, Mulcahy K, Barta P, et
al. National standards for diabetes self-management education. Diabetes
Care. 2006;29(Suppl 1):S78–S85.
17. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient selfmanagement of chronic disease in primary care. JAMA. 2002;288:2469–
75.
18. Hill-Briggs F. Problem solving in diabetes self-management: a model of
chronic illness self-management behavior. Ann Behav Med. 2003;25:182–
93.

Rehabilitation Psychology
2008, Vol. 53, No. 1, 1– 8

Copyright 2008 by the American Psychological Association
0090-5550/08/$12.00 DOI: 10.1037/0090-5550.53.1.1

Usability of a Diabetes and Cardiovascular Disease Education Module in
an African American, Diabetic Sample With Physical, Visual, and
Cognitive Impairment
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Objective: Develop an accessible education module and test whether presence of diabetes complications
and functional impairments differentially impacted intervention usability. Method: 30 African Americans
with type 2 diabetes completed 1 of 4 (90-min) group education classes. Preintervention measures
included medical history, Medical Outcomes Study Short Form– 8, Telephone Interview for Cognitive
Status, and Diabetes and Cardiovascular Disease Knowledge Test. For outcomes comparisons, patients
were categorized according to functional impairment (physical; physical ⫹ cognitive or physical ⫹
visual; physical ⫹ cognitive ⫹ visual) and number of diabetes complications (0 –1, 2–3, 4 – 6). Outcome
measures were knowledge test change scores and patient ratings of satisfaction and accessibility of class
and materials. Results: Education resulted in increased mean knowledge scores, from 6.6 to 11.3 (p ⬍
.001), with significant learning found for participants in all functional impairment categories and with
0 –3 complications. Patient ratings of accessibility and satisfaction were high (42– 43 of 45), with minor
areas identified for improvement among persons with excess complications (4 – 6) and impairment
(physical ⫹ cognitive ⫹ visual). Conclusion: The diabetes education module demonstrated accessibility
and effectiveness. It may be particularly useful in treating high-risk, diabetic adults with existing
complications, functional impairment, or disability.
Keywords: diabetes, African Americans, disability, education, cognition

higher incidence of cognitive impairment and dementia (Luchsinger et al., 2007; Stewart & Liolitsa, 1999). Although higher
rates of disability are generally found in African Americans, compared with non-Hispanic Whites (U.S. Census Bureau, 2007),
diabetes is a significant contributor to this increased rate of disability among African Americans. African Americans are 1.8
times more likely to develop diabetes, and once they have diabetes,
African Americans, as compared with their White counterparts
with diabetes, have a 50% higher prevalence of retinopathy, a 2.7
times greater likelihood of receiving a lower limb amputation, and
a 5.6 times greater likelihood of developing kidney disease
(NIDDK, 2005).
Intensive diabetes control can reduce risk for complications in
persons with diabetes (Diabetes Control and Complications Trial
[DCCT] Research Group, 1993; UK Prospective Diabetes Study
Group [UKPDS], 1998). However, diabetes has no cure, and the
daily management and care of this chronic disease is largely in the
hands of the patient. Patients, therefore, require sufficient knowledge about diabetes self-management and effective skills for applying this knowledge within the context of their daily lives
(Bodenheimer, Lorig, Holman, & Grumbach, 2002; Hill-Briggs,
2003). Patient education is deemed essential for imparting knowledge and skills needed for effective diabetes self-care (Mensing et
al., 2006). Because improving diabetes control can reverse or slow
progression of some existing diabetes complications and prevent
or delay onset of new ones (DCCT Research Group, 1993;

Diabetes leads to excess disability in the United States as a
result of macrovascular and microvascular complications, including cardiovascular disease, stroke, peripheral vascular disease,
kidney disease, and retinopathy (Engelgau et al., 2004; Gregg et
al., 2000; Von et al., 2005; Wray, Ofstedal, Langa, & Blaum,
2005). Diabetes accounts for 50% of all nontraumatic lower extremity amputations, and it is the leading cause of both end-stage
renal disease and noncongenital blindness in the United States
(National Institute of Diabetes and Digestive and Kidney Diseases
[NIDDK], 2005). In addition, type 2 diabetes is associated with
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UKPDS, 1998), persons who already have diabetes-related impairments or disabilities, or who are at high risk, are a population that
might particularly stand to benefit from self-management education.
However, despite the large numbers of persons with diabetes
who have disabilities, national standards for diabetes self-management education do not provide recommendations specifically addressing accessibility of education for persons with functional
impairments or disabilities (Mensing et al., 2006). There are several ways in which standard diabetes self-management education
may not be accessible to, or optimally effective with, persons with
functional limitations or disabilities, including inaccessibility of
print materials to persons with low vision (e.g., font size, lack of
contrast, paper gloss), complexity of information that impedes
comprehension by persons with cognitive impairments, and inappropriateness or poor relevance of recommendations for persons
with impairments that impede diabetes self-management activities
(Kleinbeck & Williams, 2004).
In recognition of such barriers, in 2002, the American Association of Diabetes Educators (AADE; 2002) issued a position
statement emphasizing several points regarding disability and diabetes education (AADE, 2002). In this statement, AADE asserted
that persons with disabilities are generally able to self-manage
their diabetes when given appropriate diabetes self-management
education, tools, and techniques. In addition, persons with disabilities should receive diabetes education that is equal to that received
by persons without disabilities. Further, persons with disabilities
must be provided with accessible diabetes education and reasonable accommodation.
There is, however, a paucity of research designed to determine
whether diabetes education programs are accessible to and effective for persons with diabetes and functional impairments (Williams, 2002), and evidence-based guidelines have not been developed in this area. Moreover, to our knowledge, there are no
investigations in the literature to date designed to test whether a
diabetes education class, developed for accessibility, meets a standard of effectiveness among minority individuals with diabetes
and multiple functional impairments that may differentially impact
full participation in education and acquisition of information.
In light of this limitation in the current literature, the purpose of
this study was twofold: (a) to develop a Diabetes and Cardiovascular Disease (CVD) Education Module adapted for information
accessibility, acquisition, and comprehension characteristics and
(b) in a sample of African American adults with type 2 diabetes,
complications, physical impairments, visual impairments, and/or
cognitive impairments, to determine whether the education module, presented in a single-session group format, resulted in increased diabetes and CVD knowledge and acceptable patient satisfaction ratings.

Method
Development of the Education Module
Goals for development of the education module were that it
would be clear; it would be presented in multiple modalities
(auditory, visual); it would be limited in scope and content to what
participants need to know to change behaviors for better diabetes
care; it would be accurate and up-to-date, containing information

derived from clinical practice recommendations and standards of
care resources; it would be inclusive of a notebook (binder) for
future reference and use of information; and it would be limited to
a traditional 90-min group time frame as a single-session module.
Education content sources. Sources of patient health information were American Diabetes Association (ADA) “Clinical Practice Recommendations” (clinical targets for hemoglobin A1c
[A1C], blood pressure, and cholesterol; lifestyle modification
guidelines; ADA, 2006), the Michigan Diabetes Research and
Training Center “Life With type 2 Diabetes” teaching manual
(Module 26, “Heart and Blood Vessel Problems”; Module 13,
“What’s in Food?” Module 14, “Healthy Food Choices”; Module
15 “Physical Activity”; Funnell, Arnold, Lasichak, & Barr, 2002),
and selected patient education brochures on diabetes and heart
disease from the ADA and the American Heart Association, either
obtained online or requested via mail.
Guidelines for accessibility. The following sources were used
as guidelines for adapting and compiling obtained information to
meet accessibility needs: the AADE position statement on disability (AADE, 2002), the consensus report from the AADE Consensus Conference on production of diabetes education materials in
low-vision format (Williams, 1999), and general (nondiabetes specific) guidelines addressing development and presentation of print
information to reduce literacy demand (e.g., reading grade levels,
sentence length, layout, typography; Centers for Disease Control
and Prevention, 1999; Doak, Doak, & Root, 1996; National Cancer
Institute, 1994).
Education module. The resulting Diabetes and CVD Education Module had the following three primary content areas: “What
Puts You at Risk for Heart and Blood Vessel Disease,” “What You
Can Do to Decrease Your Risk” (control blood sugar, control
blood pressure, control cholesterol), and “Four Self-Management
Behaviors for Better Diabetes Control” (taking medications, testing blood sugar, eating healthy, increasing physical activity).
Printed materials were presented in a binder for each participant to
use during the session and to use at home. Language was clear and
simple, sentences and phrases were short, and organizing headers
and bullets were used. These adaptations led to a reading grade
level for each page and/or handout of no higher than 4th grade. For
all print materials, font was at least 14 points, black ink on white
paper was used for contrast, nongloss paper was used, lines of text
were consistently formatted, and white space was maximized.
During the class, information was presented orally. The educator
used an intervention manual that was tested for clarity and simplicity of wording for the oral presentation. Slides, presented on a
screen, matched pages in the notebooks. The class was personalized (e.g., discussion of target ranges for blood glucose, blood
pressure, and cholesterol was accompanied by participants receiving and evaluating their own most recent lab results) and interactive (e.g., after hearing about each of the four self-management
behaviors, participants identified in their binders which of the
behaviors were most difficult for them to do). Participants were
permitted to ask questions at any point during the class.

Participants and Procedure
This study described herein was conducted in conjunction with
a larger research program, Project DECIDE (Decision Making
Education for Choices in Diabetes Every Day; Clinicaltrials.gov
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Identifier Number NCT00201110), a trial of an education and
problem-solving intervention to improve self-management of diabetes in African Americans with high CVD risk factors. Potentially
eligible participants were initially identified from an administrative
database of a university-affiliated managed care organization in
Baltimore, Maryland. Potentially eligible participants were 25
years of age or older, African American by self-report, diagnosed
with diabetes (International Classification of Diseases [ICD-9]
250; World Health Organization, 1978), and not actively participating in the managed care organization’s disease management
programs. To recruit a sample for this study, a letter describing the
study and inviting participation was mailed to a subsample of
participants for whom an up-to-date mailing address and telephone
number were available. Following the mailing, a research assistant
made a telephone call to provide more study information and to
further assess eligibility. Additional eligibility requirements included residence in Baltimore with no plans to leave the area
during the study period and availability to participate in the intervention. Interested persons were scheduled to attend a baseline
visit.
During the baseline visit, participants gave informed consent.
Study questionnaires were administered in interview format, and
laboratory and physical measures were taken to determine CVD
risk profile. Consistent with criteria for the larger Project DECIDE
study, persons were eligible for the education class if they met
criteria for a high CVD risk profile, defined as A1C ⬎7.0%,
systolic blood pressure ⬎130 mmHg or diastolic blood pressure
⬎80 mmHg, and/or low-density lipid (LDL) cholesterol ⬎100
mg/dl or high-density lipid (HDL) cholesterol ⬍50 mg/dl (ADA,
2006). The posteducation assessment occurred 1 week following
the education class and included the knowledge test (reassessment)
and satisfaction questionnaire.
Four group education classes were conducted between February
2006 and July 2006. Participants in this study represent the 30
persons who attended one of the education group classes (7– 8
participants per group). Each education group visit lasted 2 hr; 90
min were allotted for the education module, and 30 min were
allotted for refreshments and for distribution of an incentive at the
conclusion of the class. The incentive was a $10 reimbursement to
defray costs of attending the class (e.g., public transportation,
parking, child care). Group sessions, which followed a treatment
manual, were conducted by a doctoral student with training in
diabetes and health and in rehabilitation counseling. Groups were
audio taped and reviewed for treatment fidelity. The study was
approved by the Johns Hopkins University School of Medicine
Institutional Review Board.

Measures
Diabetes complications. A medical history checklist,
adapted from the Michigan Diabetes Research and Training Center
(1998;MDRTC) history questionnaire (available at http://www
.med.umich.edu/mdrtc/survey/index.html) was interview administered to assess history of diabetes complications and comorbidities.
Complications screening items assessed whether participants had
ever been diagnosed with the following: retinopathy (eye disease),
vision problems, peripheral vascular disease (poor circulation in
the legs), peripheral neuropathy (nerve problems causing numbness, tingling, or burning sensations), kidney problems (including
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protein in urine, dialysis treatment), foot problems (including
ulcers, gangrene, or amputation), stroke, or heart trouble (including angina, congestive heart failure, coronary artery disease). Participants responded either “yes” or “no” to each item.
Cognitive status. The Telephone Interview for Cognitive Status (TICS; Brandt, Spencer, & Folstein, 1988), a brief, standardized test of cognitive functioning and impairment was used. The
TICS was designed for ease of administration over the telephone
and therefore does not rely as much on reading and on written
language skills as does the Mini-Mental State Examination (Folstein, Folstein, & Fanjiang, 2001). The measure consists of 11
items assessing six domains: orientation, attention, memory, calculation, language, and praxis. Items were scored according to the
test manual. A maximum of 41 points may be obtained for the total
score, and the overall cutoff score for impairment is ⬍33 points.
The scale has demonstrated strong validity, with TICS total scores
correlating highly with Mini-Mental State Examination total
scores in clinical (r ⫽ .94) and community (r ⫽ .79) samples
(Black et al., 2003; Brandt et al., 1988). Internal consistency
studies have yielded a coefficient of reliability of .75, with a
standard error of measurement for the TICS T score of 5.0 and a
90% confidence interval ⫾ 8. Test–retest reliability estimates
range from .90 to .97 (Bartko & Carpenter, Jr., 1976; Brandt et al.,
1988; Desmond, Tatemichi, & Hanzawa, 1994).
Health status and physical functioning. The Medical Outcomes Study Short Form 8 (SF-8; Ware, Kosiniski, Dewey, &
Gandek, 2001) is a brief version of the 36-item health survey
(Short Form 36), a widely used functional and health status measure in medical and policy research (McDowell & Newell, 1996).
This measure specifically assesses physical and mental health
factors for the purpose of achieving both brevity and comprehensiveness. The items on the SF-8 assess each of eight health status
dimensions measured in longer surveys: General Health, Physical
Functioning, Role Physical, Bodily Pain, Vitality, Social Functioning, Mental Health, and Role Emotional. Participants respond to
each item using either a 5-point or a 6-point Likert-type scale. For
this study, the physical health factor items were analyzed (described below). The SF-8 demonstrates acceptable psychometric
properties. Alternate forms reliability estimates for the eight items
range .70 to .88. Test–retest reliability estimates for the SF-8 items
range from .59 to .70. Construct validity, assessed in samples with
and without physical conditions, yielded stronger validity for the
physical summary score relative to the mental health summary
score, with a relative validity estimate of .99 (Ware et al., 2001).
Knowledge. The Diabetes and CVD Knowledge Test was developed for evaluation of the educational program. It assesses
patients’ knowledge of basic information about diabetes and CVD
in domains that correspond to practice recommendations for diabetes management, with an emphasis on type 2 diabetes management (ADA, 2006; Funnell et al., 2002). Items assess the following: awareness of risk for CVD in persons with diabetes;
awareness of “bad” and “good” cholesterol; clinical targets for
fasting blood glucose levels, A1C, blood pressure, LDL cholesterol, and HDL cholesterol; and self-management areas of blood
glucose self-monitoring, nutrition, and physical activity. Items
were selected on the basis of evidence-based practice recommendations (ADA, 2006) and ADA-recommended type 2 diabetes
self-management education curricula (Funnell et al., 2002;
Mensing et al., 2006). Response formats include yes/no and mul-
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tiple choice, with “I don’t know” provided as an option in each
case. A correct response yielded a score of 1 point, and an
incorrect response or a response of “I don’t know” yielded a score
of 0. Points were summed to derive a total score. The possible
range for total score is 0 –17. Knowledge was assessed at baseline
and 1 week following the education class.
Satisfaction ratings. Participants rated their satisfaction with
aspects of accessibility and content of the education module, using
a nine-item scale. Two items assessed overall helpfulness of and
satisfaction with the education module; four items assessed ease of
participation in and understanding of the class; and three items
assessed ease of use and understanding of the education materials
and patient notebook. Participants were asked to rate each item on
a scale from 0 to 5, with 0 as the lowest satisfaction rating and 5
as the highest satisfaction rating, yielding a possible total score
range of 0 – 45. Satisfaction was assessed 1 week following the
education class.

Definitions of the Exposures (Determining Functional
Impairment and Diabetes Complications Categories)
Physical impairment. Physical impairment was defined with
the four items on the SF-8 that are weighted to contribute most
highly to the physical health summary score when one uses the
standard SF-8 scoring formulas (Ware et al., 2001). These are the
General Health, Physical Functioning, Role Physical, and Bodily
Pain items. Participants who responded “not at all” to each of the
four questions were categorized as not having physical impairment. Participants who endorsed any degree of impairment on any
of the items were categorized as having physical impairment.
Cognitive impairment. Standard TICS cutoff scores for cognitive impairment were used, as defined in the TICS manual
(Brandt et al., 1988). Participants with scores ⱖ33 were categorized as not having cognitive impairment. Participants with scores
⬍33 were categorized as having cognitive impairment.
Vision impairment. Presence of visual limitations was defined
as self-report of vision problems on the medical history questionnaire. Participants who responded “yes” were categorized as having vision impairment. Participants who responded “no” were
categorized as not having visual impairment. No participants reported blindness.
Groupings of functional impairment categories. A majority of
participants reported more than one functional impairment. Therefore, for data comparison, participants were grouped into the
following mutually exclusive categories based on the three areas of
functional impairment: physical only, physical ⫹ cognitive or
physical ⫹ visual, or physical ⫹ cognitive ⫹ visual.
Number of complications categories. Number of complications was determined from the medical history questionnaire that
listed diabetes complications. Persons were designated to one of
three categories based on number of complications they endorsed:
zero to one complication, two to three complications, or four to
six complications.

Data Analyses
Thirty participants enrolled in the education intervention and
were included in this analysis. Descriptive statistics were used to
present the sociodemographic characteristics at baseline. One-way

analysis of variance was performed to determine whether the
education module resulted in increased diabetes and CVD knowledge, both within impairment categories and complication categories and between respective categories. In addition, the Wilcoxon
signed-rank test and the Kruskal-Wallis test were used as nonparametric alternatives to test the hypothesis of equal medians within
and between groups, respectively. Satisfaction scores were assessed and compared between groups with the Kruskal-Wallis test.
Analyses were conducted with STATA version 9.2 (http://www
.stata.com/).

Results
Participants
Sociodemographic and clinical characteristics of the sample are
shown in Table 1. The sample was urban, 60% women and 40%
men, with ages ranging 43 years to 82 years. Mean education was
11 years, and monthly household incomes were low (79% were
below $1,200). The most frequently reported diabetes complications were peripheral neuropathy, peripheral vascular disease, retinopathy, and heart disease. All participants reported physical
impairment, and 1 in 5 had physical, cognitive, and visual impairments. Of the sample, 45% reported not working due to disability.
The vast majority reported prior diabetes education with either a
dietician and/or diabetes educator.

Comparison of Diabetes and CVD Knowledge at Baseline
and 1 Week Postintervention
The total sample’s mean knowledge test score at baseline was
6.6 (SD ⫽ 1.4), which improved to 11.3 (SD ⫽ 2.9) on posteducation assessment (p ⬍ .001). At baseline, on several knowledge
test items, fewer than 5% of participants responded correctly.
Following intervention, percentages of participants responding
correctly to content items ranged 33% to 87% (Figure 1).

Effectiveness of Education Within and Between Different
Functional Impairment Groups
Table 2 presents the baseline and posteducation knowledge test
scores by functional impairment group (physical only, physical ⫹
cognitive or physical ⫹ visual, physical ⫹ cognitive ⫹ visual) and
by number of diabetes complications (zero to one, two to three, or
four to six). Participants in each functional impairment group, as
well as participants with up to three diabetes complications, all
demonstrated significant increases in knowledge following the
education module, with a knowledge test score increase ranging
from 4.3 to 5.1 points (ps ⬍ .05). Knowledge gain was found in
participants with four or more complications as well (3.6 points),
but this was not statistically significant. Analysis of betweengroups differences in baseline and posteducation scores revealed
that the intervention was no less effective for persons with more
than one functional impairment than it was for persons with one
functional impairment, 2(2, N ⫽ 30) ⫽ 1.11, p ⫽ .57. Nor was it
less effective overall for persons with higher numbers of complications 2(2, N ⫽ 30) ⫽ 1.11, p ⫽ .62 (Table 2).
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Table 1
Sample Characteristics
Characteristic
Sociodemographics
Female gender
Male gender
Age (years)
Education (years)
Monthly household income ($)
⬍800
800–1,200
1,201–1,600
1,601–2,000
2,001–2,499
⬎2,500
Employment status
Retired
Full time or part time
Disabled
Diabetes complications
Peripheral neuropathy
Peripheral vascular disease
Retinopathy
Heart disease
Foot ulcers, gangrene
Stroke
Kidney disease
Amputation(s)
Number of complications
0–1
2–3
4–6
Telephone interview for cognitive status
(total score)
SF-8 physical component score
SF-8 mental component score
Impairment categories
Physical
Cognitive
Visual
Multiple impairments
P⫹C
P⫹V
P⫹C⫹V
C⫹V
Prior diabetes education
Ever had a visit with a dietician
Ever had a visit with a diabetes educator
Ever had visits with both a dietician and an
educator

M

SD

%
60
40

61.5
11.4

9.9
3.6
50
29
14
0
4
4
34
21
45
63
57
37
33
23
17
10
7

2.5

1.6
27
50
23

31.1
43.3
50.8

4.4
8.6
7.4
100
53
37
33
17
20
0
77
63
63

Note. SF-8 ⫽ Medical Outcomes Study Short Form– 8; P ⫽ physical;
C ⫽ cognitive; V ⫽ visual.

Participant Satisfaction Ratings by Functional Impairment
Group and Number of Complications
Participant ratings of acceptability and usefulness of the education module are presented in Table 3. Total satisfaction ratings
ranged from 42.5 to 43.8 out of a possible 45.0 points, indicating
consistently and equally high overall satisfaction with the education module, across impairment categories and numbers of complications. Between-groups differences in ratings were found for
only two of the nine individual items. Slightly lower ratings (3.8 to
4.0 out of 5.0) were found for participants with the most impairments (physical ⫹ cognitive ⫹ visual) and participants with the
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most complications, for the item assessing how easy the materials
were to see (size, amount). Similarly, persons with physical impairments rated themselves as somewhat more familiar with information presented in the module than did persons with additional
cognitive and/or visual impairments.

Discussion
In this study, we used a 90-min, single-session, group diabetes
and CVD risk self-management education module for adults with
type 2 diabetes and high CVD risk, and we evaluated its effectiveness in an urban, African American sample with functional
impairments and complications that could be a barrier to knowledge acquisition. The study demonstrated that the education module resulted in increased knowledge overall, despite functional
impairments and complications. Similarly, the module and materials were generally rated as highly accessible and satisfactory, but
further room for improvement was noted in visual accessibility of
materials for persons with the most impairments and the highest
number of diabetes complications.
It is important to note that at baseline, diabetes knowledge was
very low in this sample of adults with existing complications and
impairments. Although the sample’s mean knowledge test score
nearly doubled following intervention, decrements in specific
knowledge domains (e.g., cholesterol targets for disease control,
food choices for healthy nutrition) indicate that continued educational opportunities may be beneficial. Unfortunately, persons with
a history of diabetes complications have higher risk for future
events, including heart attack, amputation, and stroke (Carral et al.,
2003; Miyajima, Shirai, Yamamoto, Okada, & Matsushita, 2006;
Chyun, Vaccarino, Murillo, Young, & Krumholz, 2002). Educational interventions that successfully improve knowledge of risks,
targets for improved disease control, and self-management behaviors for improved control may therefore be especially important for
this high-risk population.
It is also interesting to note that low baseline diabetes knowledge was found despite 60% of the sample reporting prior education with a dietician and/or diabetes educator. However, in light of
the fact that diabetes education programs, even those that meet
national standards, lack systematic, uniform use of strategies for
accessibility (AADE, 2002; Williams, 2002), it is possible that
information may not have been fully accessible for use, information processing, and understanding. The finding in this study that
persons with only physical impairments were more likely to report
having heard the educational information, as compared with persons with visual or cognitive impairments, may suggest this problem of accessibility.
Limitations of the study are important to note. First, we used
discreet categories of yes or no regarding functional impairment
and complications, and we staged these for severity based on
number (one impairment vs. three, zero to one complication vs.
four to six complications). These discreet categories do not take
into account severity of any one impairment or complication. With
a larger sample in a future study, it will be possible to measure and
analyze severity of individual impairments and complications as
continuous variables for further refinement of effectiveness analyses. Second, we used patient self-report of functional limitations
(physical, visual); objective measurement of these would be helpful in future research of this nature. Third, in this study, we
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Figure 1. Percentage of total sample (N ⫽ 30) responding correctly to Diabetes and Cardiovacular Disease
Knowledge Test items at baseline (preeducation) and 1 week following the education module (posteducation).
A1C ⫽ hemoglobin A1c; LDL ⫽ low-density lipid; HDL ⫽ high-density lipid.

investigated information acquisition; it was not a study of longterm carryover or of application of health information for behavior
change. However, the study does demonstrate that one 90-min
group session can be effective in the first step toward effective
diabetes self-management—increasing patients’ knowledge of diabetes and self-management recommendations. Finally, the sample
size was small due to the purpose of this study as initial testing of
the module and materials. Despite the small sample size, results
with regard to effectiveness of the module in increasing knowledge
were statistically significant as well as clinically meaningful.

The study has implications for future clinical use and research
directions. First, despite health disparities in diabetes and disability
among African Americans, to our knowledge, this is the first study
to report effectiveness of a diabetes education module in an African American sample and to report on accessibility and effectiveness of education by functional impairments and diabetes complications. As such, this study may facilitate future research
contributing to what has been a relatively small body of research
to date on diabetes self-management education in persons with
functional limitations or disabilities.

Table 2
Change in the Diabetes and CVD Knowledge Test Scores by Impairment Category and Number of Diabetes Complications
Baseline
knowledge
Category
Impairment category
P
P ⫹ C or P ⫹ V
P⫹C⫹V
Number of diabetes complications
0–1
2–3
4–6

Posteducation
knowledge

Within group

Between groups

n

M

SD

M

SD

Change

p

Difference

p

9
15
6

6.9
6.9
5.7

1.3
1.4
1.5

12.0
11.3
10.0

3.5
2.9
2.1

5.1
4.5
4.3

.01
.01
.03

Ref
0.64
0.78

.86
.87

8
15
7

7.3
6.4
6.4

1.6
1.2
1.6

12.3
11.3
10.0

2.8
2.7
3.7

5.0
4.9
3.6

.01
.00
.50

Ref
0.07
1.4

.99
.61

Note. For analysis of the within-group differences, p values were obtained using the Wilcoxon signed-rank test; for analysis of between-groups
differences, the reference group is physical only, and p values were obtained using the nonparametric Kruskal-Wallis test. CVD ⫽ cardiovascular disease;
P ⫽ physical; C ⫽ cognitive; V ⫽ visual; Ref ⫽ reference group category.
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Table 3
Mean Participant Ratings of Satisfaction With the Education Module, by Impairment Category and Number of Complications

Satisfaction survey question
How helpful was the class?
How much did you feel you learned from the
class?
How much new information did you hear?
How easy to understand was the information
you heard during the class?
How easy was the information to see (size,
amount) during the class?
How helpful was the notebook you received
and the information in the notebook?
How easy to understand was the information
in your notebook?
How easy to see was the information in your
notebook?
Overall, how satisfied were you with the class
you attended?
Total satisfaction score

Impairment category

Number of complications

All
participants
(N ⫽ 30)

P
(n ⫽ 9)

P ⫹ C or P ⫹ V
(n ⫽ 15)

P⫹C⫹V
(n ⫽ 6)

0–1
(n ⫽ 8)

2–3
(n ⫽ 15)

4–6
(n ⫽ 7)

5.0 (0.0)

4.9 (0.3)

5.0 (0.0)

5.0 (0.0)

4.9 (0.3)

5.0 (0.0)

5.0 (0.0)

4.6 (0.6)
4.2 (1.1)

4.4 (0.7)
3.4 (1.3)a

4.7 (0.6)
4.7 (0.6)a

4.8 (0.4)
4.3 (1.3)a

4.4 (0.7)
4.5 (0.5)

4.7 (0.6)
4.1 (1.3)

4.9 (0.4)
4.3 (0.9)

5.0 (0.0)

5.0 (0.0)

4.9 (0.3)

5.0 (0.0)

5.0 (0.0)

5.0 (0.0)

4.9 (0.4)

4.8 (0.4)

3.8 (1.3)

5.0 (0.0)

4.8 (0.6)

4.0 (1.2)c

5.0 (0.0)

4.9 (0.3)

5.0 (0.0)

5.0 (0.0)

5.0 (0.0)

4.9 (0.4)

4.9 (0.2)

5.0 (0.0)

4.9 (0.3)

5.0 (0.0)

5.0 (0.0)

4.9 (0.3)

5.0 (0.0)

4.8 (0.5)

5.0 (0.0)

4.8 (0.4)

4.5 (0.8)

5.0 (0.0)

4.7 (0.4)

4.7 (0.8)

5.0 (0.0)
43.2 (1.9)

4.9 (0.3)
42.7 (1.5)

5.0 (0.0)
43.7 (1.3)

5.0 (0.0)
42.5 (3.2)

5.0 (0.0)
43.8 (3.2)

4.9 (0.3)
43.1 (1.9)

5.0 (0.0)
42.6 (2.4)

4.7 (0.8)

5.0 (0.0)

5.0 (0.0)

b

b

b

c

c

Note. Standard deviations are in parentheses. Each question was rated on a 0 –5 scale, with 0 as the lowest rating (e.g., not at all, nothing) and 5 as the
highest rating (e.g., extremely, everything). Possible total score range ⫽ 0 – 45. P ⫽ physical; C ⫽ cognitive; V ⫽ visual.
Between-groups differences by impairment category, 2(2, N ⫽ 30) ⫽ 9.74, p ⫽ .01. b Between-groups differences by impairment category, 2(2, N ⫽
30) ⫽ 6.56, p ⫽ .04. c Between-groups differences by number of diabetes complications, 2(2, N ⫽ 30) ⫽ 8.23, p ⫽ .02.

a

Second, the relatively minimal time burden of this group intervention may make it feasible as a method for delivering basic
diabetes patient information in clinical settings. The finding that
persons with functional limitations (physical, cognitive, visual)
and diabetes complications were able to benefit may make this a
particularly relevant intervention for testing in rehabilitation settings. Because diabetes is overrepresented in both inpatient and
outpatient rehabilitation settings due to its complications and comorbidities, there is a need for incorporation of diabetes education
within standard rehabilitation services (Golden, Hill-Briggs, Williams, Stolka, & Mayer, 2005). There is recent evidence, for
example, that incorporation of a diabetes intervention within cardiac rehabilitation can reduce risk factors for future complications
and cardiac events (Soja et al., 2007). Future research is warranted
to test feasibility and effectiveness of this education module specifically within general inpatient and outpatient rehabilitation settings and to determine the extent to which diabetes education,
adapted to maximize accessibility and incorporated as part of a
rehabilitation program, can facilitate improved diabetes self-management and prevent or reduce future complications and disabilities in affected patients.
Finally, further materials development is indicated for persons
with the most impairments, particularly cognitive and visual. Although these participants did demonstrate learning with the combined group and print format of the current module, take-home
diabetes education materials that are not solely in print format
(e.g., audiotapes, videotapes and /or DVDs) are likely important
for this subset of patients. Conversion of the adapted content and
scope of the print materials developed in this study into nonprint
media may be a logical next step in efforts to ensure accessibility
of diabetes self-management education to the most vulnerable
population of persons with type 2 diabetes.
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BACKGROUND: Lower socioeconomic status is associated with excess disease burden from diabetes. Diabetes self-management support interventions are needed
that are effective in engaging lower income patients,
addressing competing life priorities and barriers to selfcare, and facilitating behavior change.
OBJECTIVE: To pilot test feasibility, acceptability, and
effect on disease control of a problem-based diabetes
self-management training adapted for low literacy and
accessibility.
DESIGN: Two-arm randomized controlled trial powered
to detect a 0.50% change in A1C at follow-up with a 2sided alpha of 0.05 in a pooled analysis.
PARTICIPANTS: Fifty-six urban African-American
patients with type 2 diabetes and suboptimal blood
sugar, blood pressure, or cholesterol control recruited
from a diabetes registry within a university-affiliated
managed care organization.
INTERVENTIONS: A group, problem-based diabetes
self-management training designed for delivery in an
intensive and a condensed program format. Three
intensive and three condensed program groups were
conducted during the trial.
MAIN MEASURES: Clinical (A1C, systolic blood pressure [SBP], diastolic blood pressure [DBP], LDL and
HDL cholesterol) and behavioral (knowledge, problem
solving, self-management behavior) data were measured at baseline, post-intervention, and 3 months
post-intervention (corresponding with 6–9 months following baseline).
RESULTS: Adoption of both programs was high (>85%
attendance rates, 95% retention). At 3 months postintervention, the between-group difference in A1C
change was −0.72% (p =0.02), in favor of the intensive
program. A1C reduction was partially mediated by
problem-solving skill at follow-up (ß = −0.13, p=0.04).
Intensive program patients demonstrated withinElectronic supplementary material The online version of this article
(doi:10.1007/s11606-011-1689-6) contains supplementary material,
which is available to authorized users.
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group improvements in knowledge (p <0.001), problem-solving (p=0.01), and self-management behaviors
(p=0.04). Among the subsets of patients with suboptimal blood pressure or lipids at baseline, the intensive program yielded clinically significant individual
improvements in SBP, DBP, and LDL cholesterol.
Patient satisfaction and usability ratings were high
for both programs.
CONCLUSIONS: A literacy-adapted, intensive, problem-solving-based diabetes self-management training
was effective for key clinical and behavioral outcomes
in a lower income patient sample.
KEY WORDS: diabetes; self-management; problem-solving; training.
J Gen Intern Med 26(9):972–8
DOI: 10.1007/s11606-011-1689-6
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L

ower socioeconomic status (SES) groups in the U.S. suffer
excess disease burden from type 2 diabetes.1,2 This
excess burden is mediated by risk factors such as hyperglycemia, hypertension, and dyslipidemia, which are modifiable
with medical management and lifestyle changes. Patient
diabetes education is recommended to facilitate patient selfmanagement of these risk factors.3 However, multiple competing life priorities, socioeconomic problems (money, housing,
street crime), and familial problems (family, caretaker responsibilities) serve as barriers to diabetes self-care.4 To achieve the
chronic care model goal of informed, activated patients
engaged in disease self-management,5 diabetes self-management support programs are needed that are effective in
engaging vulnerable populations, addressing competing priorities as well as educational needs, and facilitating behavior
change. Moreover, such programs must be effective in overcoming barriers such as low literacy.6
This study aimed to: 1) design a problem-solving-skill based
diabetes self-management intervention in intensive and condensed delivery formats and adapted for low literacy, and 2)
conduct a small, randomized controlled trial to test the
feasibility, accessibility and effectiveness of the intensive and
condensed programs in a sample of lower SES, type 2 diabetes
patients in suboptimal diabetes control.
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RESEARCH DESIGN AND METHOD
Intervention Development
Project DECIDE (Decision-making Education for Choices In
Diabetes Everyday), was based on a problem-solving model of
chronic disease self-management.7 Problem solving, which has
its origins in the behavioral and cognitive basic sciences, is an
identified behavior change technique.8 As a core self-management behavior in the American Association of Diabetes
Educators’ AADE 7 framework, problem solving is conceptualized as intervening on barriers to self-care and enabling
patients to carry out all other behaviors.9,10
Problem-Solving Training The D’Zurilla and Nezu problemsolving therapy (PST)11 was the model for the training. The
Project DECIDE training is a diabetes-adapted version of this
standard PST,12 developed in a traditional format (eight
sessions of health problem-solving training) and a condensed
format (one session of health problem-solving training). Each
training was conducted with an accompanying patient
workbook entitled, Hitting the Targets for Diabetes and Your
Heart: Your Problem-Solving Workbook. See Online Appendix for
an intervention overview with module descriptions.
Diabetes and CVD Education Module Prior to the problemsolving training, all participants completed a prerequisite,
single-session education module with an accompanying
Diabetes and Your Heart Facts & Information Patient
Workbook. The module targeted awareness of CVD risk
factors; knowledge of clinical targets for A1C, blood pressure,
and cholesterol; and self-management behaviors of taking
medication, self-monitoring, healthy eating, and getting
regular physical activity. Further details of the educational
content are described elsewhere.13,14 The interventions and
materials were adapted for low literacy and accessibility using
available guidelines.15–18 Patient workbooks also utilized
colors (red/green) and symbols (thumbs up/thumbs down)
for key concepts. Pre-testing demonstrated module
effectiveness and suitability for persons with low and average
literacy13 and for persons with mild to moderate visual and
cognitive impairments.14

Pilot Intervention Trial
The study was approved by the Institutional Review Board. All
participants gave signed informed consent.
Participant Recruitment. The recruitment sample was identified
from a diabetes registry compiled from an administrative
database of a university-affiliated managed care organization
in Baltimore, Maryland. The registry included patients from
community practice sites in medically underserved areas of
Baltimore City used for recruitment in the current study.
Registry eligibility criteria were age 25 years or older, African
American by self-report, diagnosed with diabetes (ICD 250),
and not actively participating in the managed care
organization’s disease management programs. To recruit from
this registry, an invitation letter with refusal postcard was
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mailed. Following the mailing, a research assistant made a
telephone call to all persons who did not return the refusal
postcard. Interested persons who met the initial inclusion
criteria were scheduled to attend a baseline visit.
Procedure During the baseline visit, after informed consent,
study questionnaires were administered in interview format.
Laboratory and physical measures were taken to screen for
the clinical eligibility criteria of suboptimal disease control
in one or more of the following: blood sugar (A1C >7.0%),
blood pressure (systolic blood pressure >130 mmHg or
diastolic blood pressure >80 mmHg), or lipids (LDL
cholesterol >100 mg/dl or HDL cholesterol <50 mg/dl).19 The
following were the exclusion criteria: mentally incompetent or
unable to complete assessment (interview, tests, venipuncture),
transportation or medical issues rendering person unable to
attend visits, comorbid conditions likely to lead to death in the
subsequent 3–4 years of the study (e.g. cancer, AIDS, end-stage
renal disease, active tuberculosis, Alzheimer’s disease), and
plans to relocate during the period of the study.
Eligible participants were randomized to the intensive (one
diabetes and CVD education session and eight problem-solving
training sessions) or the condensed (one Diabetes and DVD
education session and one problem-solving training session)
program. Both programs were delivered as bi-weekly groups, with
8–10 participants per group. For standardization, interventionists
underwent training and followed prepared manuals for each
intervention. For quality assurance, all sessions were audiotaped,
and randomly selected audiotapes were reviewed.
Assessments were performed at three time points: baseline, 1week post-intervention for selected behavioral measures, and 3
months following termination of each intervention (3-month
post-intervention follow-up) for behavioral and clinical
outcomes. The 3-month post-intervention follow-up assessment
corresponded to 6—9 months following baseline.
Measures

Sociodemographic and Medical History. Sociodemographic
data and medical history were collected by clinical interview.
Participants were requested to bring their medications with
them to their data collection visits, at which time the
medications were recorded by the data collector. Literacy was
measured using the Wide Range Achievement Test (WRAT-3).20
Depression was measured using the Beck Depression
Inventory Fast Screen for Medical Patients.21
Clinical Measures. A1C was measured using high-pressure
liquid chromatography. LDL and HDL were measured using
standard techniques. Blood pressure was assessed using a
random-zero sphygmomanometer; the mean of three readings
at one visit was used at baseline and again at follow-up.
Diabetes and CVD Knowledge Test. 13 and14 are a 14-item scale
based on information important for diabetes self-management
from the ADA clinical practice recommendations.18 Items assess
awareness of risk for CVD in persons with diabetes; awareness of
“bad” and “good” cholesterol; clinical targets for fasting blood
glucose, A1C, blood pressure, LDL and HDL cholesterol; and
knowledge of self-management areas of blood glucose self-
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monitoring, nutrition, and physical activity. Correct responses
are each worth 1 point; total scores range from 0 to 14.
Health Problem-Solving Scale (HPSS).

22

is a 50-item scale

designed to assess positive/effective and negative/ineffective
aspects of health-related problem solving across the domains
of problem orientation/motivation, problem-solving skill, and
transfer of past experience/learning. Participants respond on a
5-point Likert scale ranging from (0-Not at all true of me, to 4Extremely true of me). Total scores are derived from summing
positive/effective items in each domain and summing reversescored negative/ineffective items in each domain. Higher
scores indicate more effective problem solving. Reference
score ranges for total HPSS from two initial development
samples are available, along with A1C values associated with
each quartile range of HPSS scores in the clinic-based diabetes
sample.22
Summary of Diabetes Self-Care Activities scale (SDSCA). 23 is a
well-established measure of frequency of self-care behaviors and
regimen adherence. The 11 core items assessing diet, exercise,
glucose testing, foot care, and smoking were used, as well as the
additional items provided for specific diet, foot care, and
medication taking. Possible total scores for the scale ranged 0
(low self-care/adherence) to 78 (high self-care/adherence).

JGIM

effects models. Visit-specific means for each group were
characterized in the primary mean model through the
inclusion of visit specific indicators, intervention group
indicator, and the interaction terms between the visit and
group indicators. Unstructured covariance was used for the
covariance model, and robust standard error estimates were
used for statistical inferences.
A series of linear regression analyses were conducted to
explore for potential mediators (HPSS, knowledge, SDSCA) of
the intervention effect on A1C.24 These potential mediators are
intermediate outcomes of the intervention that are hypothesized
to serve as mechanisms or pathways through which the effect of
the intervention on the ultimate outcome is achieved. We conduct
the analyses by entering the HPSS, knowledge, and SDSCA
variables into the regression model containing the treatment
variable in a preselected order according to the conceptual model
which the intervention is based upon, and observing the patterns
of attenuation in treatment effects.
All analyses were conducted using STATA (version 9.0,
College Station, TX) and SAS (version 9.1, Cary, NC).

RESULTS
Participant Characteristics

Barriers. Problems with self-management were assessed with
the following item from the Michigan Diabetes Training and
Research Center Diabetes History Questionnaire (Available at
http://www.med.umich.edu/mdrtc/profs/survey.html):
“What are the three most difficult problems you face in caring
for your diabetes? Try to be as specific as possible.” We added
the following question to each identified barrier: “How difficult
has [problem] been for you over the past month?” Participants
rated each problem on a scale from 1 (not difficult) to 10
(extremely difficult).
Patient Satisfaction and Usability. Patient satisfaction and
usability were assessed using a series of nine items on which
participants rate, on a scale from 1 (least) to 5 (most), ease of
use, ease of understanding, usability, helpfulness, and
satisfaction with the education program and workbooks.13,14

Participant accrual, enrollment, and retention are shown in
the CONSORT flow diagram (Fig. 1). To reach recruitment
goals, 139 persons were screened for eligibility and completed
baseline visits. Eighty-two (58.9%) met eligibility criteria, and
56 (68.3 %) eligible persons enrolled and were randomized.
Fifty-three of 56 participants completed the 3-month postintervention follow-up visit, for a retention rate of 94.6%.
Selected baseline characteristics are presented in Table 1.
The sample was 59% female, with a mean age of 61 years.
Mean diabetes duration was 14 years, and several reported
history of heart disease (33%), stroke (19%), or diabetesrelated amputation (8%). The vast majority of participants
were in poverty, and 30% of the sample had very low literacy
(<5th grade reading level). Compared with those who participated in the intervention trial, eligible persons who refused
participation were slightly younger (56.1±10.7), and a larger
percentage were female (89%). However, participants and
refusers did not differ in income, education, literacy, or A1C.

Data Analysis
Categorical variables were described using frequency
distributions, and continuous variables were described using
mean and standard deviation, for the entire study sample and
by intervention assignment. Distributional differences in these
variables between intervention groups were evaluated using
chi-square test for categorical variables and analysis of
variance for continuous variables.
A total sample size of 50 for the pilot study was based on
90% power to detect a clinically meaningful change of 0.5% in
the primary outcome, A1C, at 3 months post-intervention with
a 2-sided alpha of 0.05 in a pooled analysis. Intervention
effects were evaluated based on the intent-to-treat (ITT)
principle. Available data from every participant who was
randomized were included in the ITT analysis using mixed-

Intervention Participation Rates
In the intensive group, 12 (41.5%) participants attended all 9
intervention sessions; a total of 25 (86.4%) attended 7 or more
sessions. All participants attended at least half of the sessions.
In the condensed group, 26 (93.6%) attended both sessions;
one participant attended 1 of 2 sessions.

Effect on Clinical and Behavioral Outcomes
Figure 2 displays changes in the primary outcome, A1C, at
3 months post-intervention. The between-group treatment
effect was −0.72% (p=0.02). At the group level of analysis, the
interventions did not result in significantly improved blood
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Figure 1. CONSORT Flow diagram of participant accrual, enrollment, and retention. Participants were low income, African-American patients
with type 2 diabetes recruited from a diabetes registry of a university-affiliated managed care organization.

pressure or lipids. However, at the 3-month post-intervention
follow-up, among the subgroup of intensive intervention participants who had suboptimal LDL at baseline, 6 (75%) showed
individual improvement in LDL, with a median reduction of
−25.0 mg/dl. Among those with suboptimal baseline DBP,
8 (67%) had individual improvements in DBP, with a median
reduction of −7.17 mmHg.And, of those with suboptimal baseline
SBP, 9 (47%) showed individual improvements in SBP, with a
median reduction of −14.67 mmHg.
Table 2 shows changes from baseline in knowledge, problem
solving, barriers, and self-care behavior scores. At immediate
post-intervention, participants in both programs demonstrated
knowledge gain. However, at 3 months post-intervention,
knowledge was not maintained in the condensed intervention,
while the intensive intervention was effective in improving
knowledge, problem-solving skills, and self-management behavior scores. Of the SDSCA subscales, increased days adhering to
general diet recommendations (1.20±2.45, p=0.02), accounted
for improved self-care scores in the intensive group. Effect sizes
for knowledge and problem-solving were both above the
0.5 criterion for clinically meaningful change in behavioral
variables.25 Change in HPSS, by baseline tertile of HPSS
for the combined groups, indicated a pattern of greater
improvement in problem solving by those with the lowest
baseline scores (mean HPSS change: 1.41, 0.50, and 0.42,
respectively), although non-statistically significant. Difficulty
ratings for the most frequently-reported barriers at baseline
decreased significantly at 1-week post-intervention. Exami-

nation of 3-month post-intervention ratings revealed initial
participants no longer reporting those baseline barriers,
while other participants newly reported one or more of those
barriers, but with lower difficulty ratings than were reported
at baseline.

Potential Mediators of Intervention Effect on A1C
In univariate analyses (Table 3), HPSS at 3 months postintervention was significantly associated with change in A1C,
while knowledge and total SDSCA at 3-month follow up were
not. In multivariate analyses, adjusting for HPSS at follow up
attenuated the intervention effect on change in A1C from
−0.72% to −0.57%, while addition of other potential mediators
did not alter the results substantially.

Patient Ratings of Usability and Satisfaction
Participants in both interventions rated their patient workbooks equally high in helpfulness, ease of understanding,
and ease of visual presentation (all means >4.71 on a scale
from 1–5). Similarly, the group sessions were rated equally
high in helpfulness, ease of understanding the verbally
presented material, and overall satisfaction with the selfmanagement education program (all means >4.75). Consis-
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Table 1. Selected Sample Characteristics at Baselinea
Characteristic

Sociodemographic
Age (years)
Female Gender
Education (years)
Annual Household
Income <$9,600
Living in Povertyb
Insurance Status
Medicare
Medicaid
Other Capitated Plan
Other Fee-for-Service
Plan
Marital Status
Married
Widowed/Separated/
Divorced
Never Married
Literacyc
Post High School
9th—12th Grade
5th—8th Grade
≤ 4th Grade
Health-Related
Diabetes Duration
Prior Diabetes
Education
(Yes responders)
Prior Dietician Visit
(Yes responders)
Diabetes Medication
None
Prescribed Pills Only
Prescribed Insulin Only
Prescribed Pills
and Insulin
Prescribed Blood
Pressure Medication
Prescribed Cholesterol
Medication
Suboptimal Disease Control
A1C≥7.0%
Systolic Blood
Pressure≥130 mmHg
Diastolic Blood
Pressure≥80 mmHg
LDL Cholesterol
≥100 mg/dl
HDL Cholesterol
≤50 mg/dl (women)
HDL Cholesterol
≤40 mg/dl (men)
BDI-Medical Patients

Total
Sample
(N=56)

Intensive
Intervention
(n=29)

Condensed
Intervention
(n=27)

61.3±10.9
33 (58.9)
11.4±3.0
20 (36.4)

61.1±11.0
15 (51.7)
11.1±3.2
11 (37.9)

61.5±10.9
18 (66.7)
11.8±2.8
9 (34.6)

32 (57.1)

20 (69.0)

12 (44.4)

17 (30.4)
14 (25.0)
16 (28.6)
9 (16.1)

9
9
5
6

(31.0)
(31.0)
(17.2)
(20.7)

8 (29.6)
5 (18.5)
11 (40.7)
3 (11.1)

11(19.6)
29 (51.8)

7 (24.1)
12 (41.3)

4 (14.8)
17 (62.9)

16 (28.6)

10 (34.5)

6 (22.2)

10
13
15
17

(21.3)
(27.7)
(26.8)
(30.3)

6 (22.2)
5 (18.5)
10 (34.5)
8 (27.9)

4
8
5
9

14.4±8.6
36 (64.3)

13.8±8.9
17 (58.6)

15.0±8.3
19 (70.4)

41(73.2)

20 (69.0)

21 (77.8)

6 (10.7)
30 (53.5)
10 (17.9)
10 (17.9)

3 (10.3)
15 (51.7)
4 (13.8)
7 (21.4)

3 (11.1)
15 (55.5)
6 (22.2)
3 (11.1)

27 (79.4)

14 (82.4)

13 (76.5)

19 (55.9)

11 (64.7)

8 (47.1)

48 (85.7)
36 (64.3)

24 (82.8)
20 (67.0)

24 (88.9)
16 (59.3)

20 (35.7)

13 (44.8)

7 (25.9)

23 (41.1)

8 (27.6)

15 (55.6)

0

0

0

5 (8.9)

3 (10.3)

2 (7.4)

1.49±2.3

1.66±2.3

1.31±2.24

(20.0)
(40.0)
(18.5)
(33.3)

BDI-Medical Patients: Beck Depression Inventory Fast Screen for Medical
Patients. Scores range 0–21
Data are N (%) or means±SD
a
Randomization groups did not differ on any baseline characteristics (all
p>0.05)
b
Participants in poverty based on 2005 Federal Register guidelines of
income and number of persons per household
c
WRAT-3 Reading Grade Level, based on standardized scores

tent with the observed effect, the intensive program was
rated higher than the condensed in amount learned (4.88±
0.33 vs. 4.46±0.72, p=0.01) and amount of new information
presented (4.65±0.63 vs. 4.08±0.93, p=0.01).

Figure 2. Effect of the low-literacy adapted, DECIDE problembased diabetes self-management training in an intensive and a
condensed delivery format. Change scores are coefficient estimates of the mixed-effects model, parameterized by visit indicators (baseline and 3-month follow-up), intervention group indicator
(intensive and condensed), and interaction terms between the visit
and group indicators. The between-group difference in A1C
change scores = −0.72, p=0.02.

DISCUSSION
Developing a problem-based self-management training in both
an intensive and condensed format, adapted for low literacy, was
feasible. Both the intensive format, which modeled standard PST,
and the condensed format, which more closely modeled current
practice in diabetes, covered the necessary components of PST as
a behavior change intervention. Participants in each intervention
experienced the program as helpful and easy to understand. At
immediate post-intervention, participants in both programs
demonstrated knowledge gain. However, at 3 months postintervention, only the intensive intervention was effective in
improving knowledge, problem-solving skills, self-care, and
A1C. This study extends findings regarding effective elements of
PST delivery 26 to diabetes and suggests that a traditional PST
delivery model (intensive), but not an abbreviated model is
effective for key diabetes behavioral and clinical outcomes.
Our treatment effect on A1C of −0.72% at 3 months postintervention is higher than mean reductions reported in metaanalyses of diabetes self-management educational and behavioral
interventions of 0.43% overall,27 and 0.26% at 1–3 months of
follow-up.28 Problem-solving skill at follow-up seems to partially
mediate the treatment effect on A1C, as it attenuated the observed
treatment effect on A1C change by 0.15%. Although this attenuation only reach marginal statistical significance in this small pilot
trial, it may warrant further investigation in future studies. Few
changes were observed from baseline to follow-up in frequencies of
participants prescribed diabetes medications (none, pills only,
insulin only, insulin and pills), further suggesting that changes in
A1C were generally not due to medication initiation or advancement. In fact, one participant in the intensive program who was on
insulin and oral agents at baseline was able to successfully
discontinue insulin during follow-up.
Neither intervention had a significant effect on blood pressure
or lipids at the group level of analysis. One explanation is that,
unlike A1C, smaller subsets of participants had suboptimal
blood pressure at baseline, and fewer had suboptimal lipids
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Table 2. 1-Week and 3-Month Post-Intervention Changes in Behavioral Outcomes

Characteristic

Condensed Intervention

Intensive Intervention

Baselinea

1-Weekb

P value

3- Monthb

P value

Baselinea

1-Weekb

P Value

3-Monthb

P value

Knowledge

5.3±1.6
(2.0, 7.0)

<0.01

0.6 [−0.1. 1.4]
(d=0.37)

0.10

4.1±1.3
(2.0, 8.0)

0.52

0.5 [−0.2. 1.3]
(d=0.27)

0.18

22.0±2.3
(15.0, 25.0)

Barrier
Difficulty
Ratingc
SDSCAd

6.0±2.5
(1.0, 10.0)
(d= −0.16)
65.4±15.3
(28.0, 92.0)

0.44

-0.5 [−1.8, 0.8]
(d= −0.17)

0.48

6.4±1.9
(2.3, 10.0)

–

–

2.9 [−1.0, 6.8]
(d=0.32)

0.15

61.0±14.0
(39.0, 87.0)

1.3
[0.6, 2.0]
(d=0.63)
1.1
[0.3, 1.9]
(d=0.55)
-0. 9
[−2.1. 0.3]
(d = −0.32)
4.0
[0.1, 7.8]
(d=0.33)

<0.01

21.3±2.5
(15.6, 28.0)

1.2
[0.5, 1.9]
(d=0.64)
0.6
[−0.5, 1.6]
( d=0.18)
-1.4
[−2.6, -0.2]
(d= −0.42)
–

<0.01

HPSS

1.6
[0.8, 2.3]
(d=0.83)
0.3
[−0.7, 1.3]
(d=0.10)
-0.5
[−1.9, 0.8]

0.30

0.02

–

0.01

0.14

0.04

HPSS: Health Problem-Solving Scale. SDSCA: Summary of Diabetes Self-Care Activities scale
Baseline data are means±SD and (ranges)
1-Week and 3-Month Post-Intervention data are coefficient estimates of the mixed-effects model (95% Confidence Intervals), parameterized by visit
indicators (baseline and 3-month follow-up), intervention group indicator (intensive and condensed), and interaction terms between the visit and group
indicators. Effect Size, Cohen’s d (d), is computed by dividing the mean difference between baseline and follow-up scores by the SD for each group
[X2 – X1/pooled SD]
c
Barriers Difficulty Rating reflects total mean ratings for the 5 most frequently reported self-management problems in each group at baseline, and total
mean ratings in those same 5 self-management problems at each of the subsequent follow-up time points. For the intensive Intervention group, the 5 most
frequently reported self-management problems were: managing diet, getting physical activity, self-monitoring, managing weight, and managing diabetes
complications and symptoms. For the condensed Intervention group, the 5 most frequently reported were: managing diet, getting physical activity,
managing medications, managing weight, and managing diabetes complications and symptoms
d
SDSCA was assessed at baseline and at 3 months post-intervention only
a
b

(Table 1). Intervention effects seen in these subgroups
yielded smaller mean change in these outcomes when
averaged over the entire group. Importantly, the individual
changes patients experienced in SBP, DBP, and LDL were
clinically meaningful.
Table 3. Predictors of Change in A1C in Intensive Intervention
Group

Treatment

HPSS at 3
months postintervention
Knowledge at
3 months postintervention
SDSCA at 3
months postintervention
HPSS change

Knowledge
change
SDSCA change

Change in
A1Ca

Change in
A1C Model 1b

Change in A1C
Model 2c

-0.72
(−1.42, -0.01)
p=0.046
-0.13
(−0.26, -0.01)
p=0.037
0.06
(−0.13, 0.26)
p=0.523
-0.02
(−0.04, 0.01)
p=0.175
-0.11
(−0.29, 0.07)
p=0.217
0.06
(−0.15, 0.27)
p=0.559
-0.001
(−0.04, 0.04)
p=0.956

-0.57
(−1.28, 0.13)
p=0.110
-0.11
(−0.23, 0.02)
p=0.089
——

———

-0.53
(−1.28, 0.22)
p=0.159
-0.06
(−0.20, 0.07)
p=0.354
0.03
(−0.17,0.23)
p=0.752
-0.01
(−0.04,0.02)
p=0.419
———

———

———

———

———

——

HPSS: Health Problem-Solving Scale. SDSCA: Summary of Diabetes SelfCare Activities scale
Data are unstandardized regression coefficients (95% CI)
a
Univariate model
b
Treatment+HPSS at follow up
c
Treatment+HPSS at follow up+Knowledge at 3 months post-intervention
+SDSCA at 3 months post-intervention

This was a comparative effectiveness study of two active
interventions rather than an examination of an active
intervention vs. a control condition. An attention control is
not appropriate in this study design,29 as it would not allow
comparison of the actual behavioral procedures as they are
implemented in practice. The condensed format can be
considered a “best practices” version of the current, brief
approaches to problem-solving training within diabetes patient education, which tend to be less structured and less
comprehensive in use of the formal PST approach.9,11
One of the strengths of our study was the high trial completion
rate, resulting in few missing data. In such a case, some may
consider using the “complete case” analysis, wherein only the
outcome differences between baseline and follow-up among
patients who completed the trial are used for the analysis. The
results of such analyses would only be valid if data were missing
completely at random. Instead, we opted to use the mixed effects
modeling approach for our ITT analysis, an approach that is valid,
with proper modeling, under the more realistic case where the
probability of missing data may depend on the variables observed
in the study.
The study has limitations. Due to the sample size, we were
not powered to detect between-group changes in outcomes other
than A1C. The effect sizes for knowledge, HPSS, and SDSCA
yielded by this study will aid sample size planning for future
evaluations of those behavioral variables. Second, this study
was focused on intervention development and testing of feasibility and acceptability. As such, the follow-up period was of
relatively short duration (3 months post-intervention,
corresponding with 6—9 months following baseline assessment). Nevertheless, the study demonstrated statistically significant between-group changes in A1C as well as significant
within-group improvements in a number of key behavioral
parameters, showing promise for effectiveness. The intensive
program requires testing with a longer follow-up period to
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monitor maintenance of the observed skill gain, which has been
found to improve with time when problem-solving has been
taught effectively,11 maintenance of clinical improvements, and
cost-effectiveness of this intervention approach.
Finally, the study addresses a delivery model consideration.
There has been a shift toward more social- and communitybased interventions for improving diabetes control in vulnerable
populations, as those approaches have many advantages.
Moreover, reviews of the evidence base have concluded that
vulnerable populations may not benefit as much from clinicbased, didactic, moderate intensity approaches.30 In contrast,
our study suggests that clinic-based interventions can succeed
in these populations. Adoption and attendance were high with
delivery within a healthcare setting. Second, providing rather
rigorous content and didactic materials was acceptable and
deemed useful. Participants reported taking their workbooks
with them to the grocery store, doctors’ appointments, and
sharing with coworkers and family. Importantly, this clinicbased delivery required that materials be designed for suitability,
which is feasible and effective using available guidelines. Finally,
while more social-based interventions may be particularly useful
for support-building, the combined education and problemsolving training intervention is designed for skill-building for
behavior change;11 participants found the approach relevant due
to its focus on life challenges that stood in the way of managing
their diabetes. With newer healthcare approaches to chronic
disease care, such as patient-centered medical home, ways of
providing effective self-management training, particularly for
vulnerable populations, are needed. Combining education with
problem-solving training for behavior change is a viable, reimbursable treatment within some existing practice models,31 and
it may be an approach for delivery by healthcare professionals
within the newer self-management support models.
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OBJECTIVE

To compare the effectiveness of three delivery modalities of Decision-making
Education for Choices In Diabetes Everyday (DECIDE), a nine-module, literacyadapted diabetes and cardiovascular disease (CVD) education and problem-solving
training, compared with an enhanced usual care (UC), on clinical and behavioral
outcomes among urban African Americans with type 2 diabetes.
RESEARCH DESIGN AND METHODS

Eligible participants (n = 182) had a suboptimal CVD risk factor proﬁle (A1C, blood
pressure, and/or lipids). Participants were randomized to DECIDE Self-Study (n =
46), DECIDE Individual (n = 45), DECIDE Group (n = 46), or Enhanced UC (n = 45).
Intervention duration was 18–20 weeks. Outcomes were A1C, blood pressure,
lipids, problem-solving, disease knowledge, and self-care activities, all measured
at baseline, 1 week, and 6 months after completion of the intervention.
RESULTS

DECIDE modalities and Enhanced UC did not signiﬁcantly differ in clinical outcomes
at 6 months postintervention. In participants with A1C ‡7.5% (58 mmol/mol) at
baseline, A1C declined in each DECIDE modality at 1 week postintervention (P <
0.05) and only in Self-Study at 6 months postintervention (b = 20.24, P < 0.05). There
was signiﬁcant reduction in systolic blood pressure in Self-Study (b = 24.04) and
Group (b = 23.59) at 6 months postintervention. Self-Study, Individual, and Enhanced UC had signiﬁcant declines in LDL and Self-Study had an increase in HDL
(b = 1.76, P < 0.05) at 6 months postintervention. Self-Study and Individual had a
higher increase in knowledge than Enhanced UC (P < 0.05), and all arms improved in
problem-solving (P < 0.01) at 6 months postintervention.
CONCLUSIONS

DECIDE modalities showed beneﬁts after intervention. Self-Study demonstrated
robust improvements across clinical and behavioral outcomes, suggesting program suitability for broader dissemination to populations with similar educational
and literacy levels.
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Patient self-management support is recognized as essential for improving and
maintaining disease control and quality
of life in patients with chronic conditions
(1). For patients with type 2 diabetes,
self-management support, which seeks
to address ongoing patient needs for carrying out and maintaining self-care, is
now a recommended standard of care
along with diabetes self-management
education (2).
Effective self-management support
programs for diabetes may be especially
important for populations of health disparity, who experience higher disease
prevalence and morbidity, and are impacted by health care, societal, and systems barriers to self-care and outcomes
(3). In a series of previous studies, we
developed the Decision-making Education for Choices In Diabetes Everyday
(DECIDE) program, which uses problemsolving training as an evidence-based
behavior change skill to facilitate identifying and managing barriers to diabetes
self-management (4). The DECIDE intervention was initially tested for usability
and effectiveness with people with low
literacy and functional impairment,
which can impede learning and selfmanagement (5,6). DECIDE intervention
acceptability and dose was demonstrated in a clinic-based sample of highrisk African American patients with
diabetes within an urban health care
system (7).
However, to reach underserved populations in need of such programs, population health management seeks to
disseminate interventions across diverse practice and community settings,
which necessitates ﬂexibility in the
delivery modalities of evidence-based
interventions (8). The purpose of this
randomized trial was to test the DECIDE
intervention in three different delivery
formats: 1) a self-study format that can
be done in a home or community setting
and does not necessitate an interventionist; 2) an individual (one-on-one)
in-person format with the patient and
an interventionist, which offers directed
attention and scheduling to suit the individual patient; and 3) a group format
with up to 8–10 patients meeting in person with an interventionist according
to a ﬁxed meeting schedule. The trial was
designed to compare the effectiveness of
the three different DECIDE program delivery modalities with an enhanced usual
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care condition (UC), which used targeted
educational materials suitable for people
with low health literacy. In addition to
comparing to the Enhanced UC, the focus
of the study was to understand the effect
of each DECIDE modality on clinical and
behavioral outcomes. The study analyzed
improvement in A1C as a primary outcome, and blood pressure, lipids, and behavioral skills (problem-solving, disease
knowledge, and self-care activities) as
secondary outcomes.
RESEARCH DESIGN AND METHODS
Intervention Development

The DECIDE program is a diabetes and
cardiovascular disease (CVD) education
and problem-solving training that is based
on a problem-solving model of chronic
disease self-management (4). The intervention addresses patients’ understanding of recommendations for diabetes
and CVD self-management and trains patients in problem-solving as a core diabetes self-management skill that facilitates
all other self-care behaviors (9). DECIDE
uses a social problem-solving framework
(10) adapted to diabetes and CVD health
goals and everyday barriers to care (11).
The program comprises one module of Diabetes and CVD education, which reviews
key diabetes self-management behaviors
and American Diabetes Association (ADA)
recommendations regarding clinical targets (12). The educational module is
followed by eight modules of problemsolving training, which focus on recognizing challenges and barriers to everyday
self-management, understanding one’s
problem-solving orientation, applying effective problem-solving skill training, and
learning from past experiences. Two patient workbooks accompany the program:
Diabetes and Your Heart: Facts & Information Patient Workbook and Hitting the Targets for Diabetes and Your Heart: Your
Problem-Solving Workbook. All DECIDE
program materials were previously adapted for low literacy using available consensus criteria (13–16) and were tested for
usability with people with low literacy
and functional impairment that can impede the learning process (5,6).

at the Johns Hopkins study site. Participants were recruited using mailings,
postings on institutional community research volunteer sites, and recruitment
at church and community health fairs in
downtown and East Baltimore. Interested
individuals completed a telephone call
with a research assistant, during which
they received study information and
were screened for study inclusion criteria (age 25 years of age or older, black/
African American ethnicity, and diagnosed with diabetes by a physician) and
exclusion criteria (pregnant, diagnosed
with a life-threatening condition, or unable
to attend study visits). People meeting
inclusion criteria were scheduled for an
in-person visit for anthropometry, phlebotomy, and blood pressure measurement
to determine trial eligibility. Eligibility
criteria were A1C $7.5% (58 mmol/mol)
and either suboptimal blood pressure (systolic blood pressure [SBP] .130 mmHg or
diastolic blood pressure [DBP] .80 mmHg),
based on ADA 2011 Standards of Care
(12), or lipids (LDL .100 mg/dL or HDL
,50 mg/dL for women and ,40 mg/dL
for men). In addition, patients with A1C
7.0–7.5% (53–58 mmol/mol) but who
met eligibility criteria for both suboptimal blood pressure and lipid values
were eligible for participation.
Intervention Delivery

Eligible participants were randomized to
one of the four study arms: 1) DECIDE
Self-Study; 2) DECIDE Individual; 3) DECIDE
Group; and 4) Enhanced UC. Intervention duration for each study arm was
18–20 weeks, allowing for holidays.
Interventionists had bachelor’s or
master’s degrees in health education,
psychology, or social work and completed training in the DECIDE program
and module content. For quality control,
interventionists used an Intervention
Manual for module-by-module program
delivery. All group and individual sessions were audiotaped. Tapes were randomly selected for full review by the
DECIDE intervention supervisor to determine ﬁdelity to the protocol and
workbooks.
DECIDE Self-Study

Procedures

The study was approved by the Johns
Hopkins Medicine Institutional Review
Board, and all participants gave written
informed consent. All study assessment
and intervention visits were conducted

Participants were mailed the nine content
modules from the DECIDE workbooks to
review and apply in a self-directed format.
With the ﬁrst module, they received a
schedule instructing them to complete
one content module on a biweekly basis.
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Subsequent modules were mailed to participants following the biweekly schedule. Participants received one phone
call midway through the intervention
period to assess their use of the materials, but no training or education was
provided by research staff during these
calls.
DECIDE Individual

Participants received one-on-one training with an interventionist to complete
the nine education and problem-solving
training modules. The participants met
with their assigned interventionist biweekly and covered one module each
session.
DECIDE Group

A group of 8–10 participants attended
biweekly group sessions facilitated by
an interventionist and a cofacilitator.
One module was covered at each group
session.
Enhanced UC

In this comparison condition, participants were provided with a set of publicly
available educational materials from the
ADA that were selected to cover key diabetes and CVD self-management content, and for usability in people with
lower literacy (17). This material was
also mailed on a biweekly basis in order
for participants to review the material
on a biweekly schedule, similar to those
in the DECIDE Self-Study arm.
Data Collection

During the eligibility screening visit, sociodemographic data, medical history,
and clinical data were collected. Participants were asked to bring all of their
medications to the assessment visits;
medications were recorded by the
data collector. The Wide Range Achievement Test (WRAT-3) (18) was used to
assess literacy and the Patient Health
Questionnaire-2 (PHQ-2) (19) was used
to assess symptoms of depression.
Blood samples were drawn for determining trial eligibility and for measuring
clinical outcomes of the trial. A1C, LDL,
and HDL were measured using standard
techniques. Blood pressure was assessed
using a random-zero sphygmomanometer, and the mean of three blood pressure
readings was used.
Data collection visits occurred at baseline and at three follow-up time points.
The two primary follow-up time points
were at 1 week after the completion of
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the intervention phase (referred to as
postintervention) and at 6 months after
completion of the intervention phase
(referred to as 6 months postintervention); the intervention phase was for
18–20 weeks for each study arm. The
postintervention data collection visit
corresponded with 6 months from
baseline. The 6-month postintervention
corresponded with 1 year from baseline. There was also a data collection
visit at 3 months postintervention to
be consistent with the primary end
point in the pilot study (7). Data from
this visit are used in statistical models
for the purpose of improving modeling
of change in the primary and secondary
outcomes.
Health Problem-Solving Scale

The Health Problem-Solving Scale
(HPSS) is a 50-item scale designed to assess positive/effective and negative/
ineffective health-related problem-solving
across three domains (4): 1) problem
orientation/motivation, 2) problemsolving skill, and 3) transfer of past
experience/learning. Participants respond on a 5-point Likert scale ranging
from “not at all true of me” (0) to “extremely true of me” (4). Scoring of the
HPSS consists of summing positive/
effective items with reverse-scored negative/ineffective items in each domain.
Higher scores indicate more effective
problem-solving. Psychometric properties of the HPSS have been published elsewhere (20,21). For this current sample,
Cronbach a was 0.93.
Diabetes and CVD Knowledge Test

Based on information for diabetes selfmanagement from ADA Standards of
Medical Care in Diabetes (12), items assess knowledge of risk for CVD in people with diabetes, awareness of “good”
and “bad” cholesterol, clinical targets,
and strategies for self-management (5).
Total scores range from 0 to 18. Reliability was a = 0.58 for this sample, reﬂecting differences in knowledge across
content items (e.g., accuracy in identifying blood glucose targets vs. accuracy in
identifying HDL target or types of foods
high in ﬁber).
Summary of Diabetes Self-Care Activities
Scale

The Summary of Diabetes Self-Care Activities Scale (SDSCA) was used to assess
frequency of diabetes self-care behaviors
with subscale items for diet, exercise,

glucose testing, foot care, smoking, and
medication taking (22). Scoring instructions as provided by Toobert et al. (22)
were followed to obtain the mean number of days following a general diet, exercising, following a speciﬁc diet, and blood
glucose testing. Cronbach a for the
SDSCA subscales were as follows: general
diet (0.85), speciﬁc diet (0.37), exercise
(0.73), and blood glucose testing (0.90).
The lower reliability coefﬁcient for speciﬁc diet is deemed reﬂective of the observed differences individuals exhibit
between behavior frequencies for very
speciﬁc aspects of diet (e.g., high-fat
food consumption vs. fruit/vegetable frequency or spacing carbohydrates).
Statistical Analyses

Descriptive statistics were used to compare the means and SDs for continuous
variables and frequency distributions for
categorical variables for the total study
sample and by intervention arm. Differences between intervention arms on
these variables were assessed using x2
test for categorical variables and general
linear model for continuous variables.
Power for the trial was calculated using A1C as a primary outcome. A sample
size of 240 (60 people per arm) was targeted for randomization, with a minimum sample size of 180 (45 people
per arm) required to provide 80–100%
power to detect differences in a clinically meaningful change in A1C (0.5%
or greater) and moderate effect sizes
in the other outcomes while adjusting
for multiple comparisons. Secondary
outcomes were SBP, DBP, HDL, LDL,
health-related problem-solving, diabetes and CVD knowledge, and subscales
from the SDSCA.
Linear mixed-effects models were
used to examine the effect of intervention on change in the primary and secondary outcomes at postintervention
and at 6 months postintervention according to the intent-to-treat principle.
Random effects were estimated for intercept only when modeling change
from baseline to postintervention; models included the baseline and postintervention time points of the outcome.
When modeling change from baseline
to 6 months postintervention, models
included all time points of the outcome
(i.e., baseline, postintervention, 3 months
postintervention, and 6 months postintervention). An unstructured covariance
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model was assumed. Random effects
were estimated for intercept and slope,
which allowed adjustment for any individual variability around the intercept and
the slope of the outcome. The treatment
arm was dummy coded with Enhanced
UC as the reference for all analyses. Models were adjusted by age, years of education, and baseline PHQ-2 score. Missing
data were handled by applying full information maximum likelihood. In addition,
because of the intervention design, piecewise linear mixed-effects models were
used. This allowed examination of change
in the outcomes during the intervention
period (baseline to postintervention) and
maintenance of that change in the primary and secondary outcomes once
there were no more intervention contacts
(postintervention to 6 months postintervention). For each participant, a piecewise linear function was speciﬁed with
an intercept at baseline and two slopes
(i.e., baseline to postintervention and
postintervention to 6 months postintervention). Thus, all analyses included baseline and follow-up values of the outcome.
Analyses were conducted using SAS

version 9.3 and Hierarchical Linear Modeling software version 6.08.
RESULTS
Participant Characteristics

The CONSORT diagram is available as
Supplementary Fig. 1. The study eligibility screening visit was completed by
382 people. Among those screened,
the eligibility rate was 48%, indicating
that almost half of the community sample had A1C, blood pressure, and lipid
values within recommended clinical
ranges. A resulting 182 people comprised the trial sample, with balanced
allocation to each treatment arm. The
retention rate for this study was 87.4%.
Table 1 displays the baseline characteristics for the total sample, and by
treatment arm. The Self-Study arm participants were older than Enhanced UC
participants, but there were no other
differences between treatment arms at
baseline. The sample was 70% female,
with a mean age of 57 years. Although
mean years of education was 13, 19% of
participants had less than a ﬁfth grade
reading level. One-third of the sample
reported an annual household income

of less than $10,830. Forty-one (23%)
participants screened positive for depression (PHQ-2 score $3). Participant
self-reported complications and comorbidities were as follows: 39 (22%) retinopathy; 53 (29%) peripheral vascular
disease; 99 (54%) peripheral neuropathy; 9 (5%) ulcers or gangrene; 6 (3%)
amputations; 19 (10%) kidney problems;
5 (3%) liver problems or cirrhosis; 54 (30%)
asthma, emphysema, or chronic bronchitis; 97 (54%) arthritis; 20 (11%) digestive
problems; 39 (22%) heart trouble; 25 (14%)
stroke; 14 (8%) weakness or paralysis due
to stroke; and 22 (30%) mental health
diagnosis.
Intervention Participation Rates

Intervention participation rates are reported for the two intervention arms
that necessitated in-person visits. For
the DECIDE Group arm, 82% of participants attended more than ﬁve out of
nine sessions and were thus deemed
to have had adequate program exposure. Sixty-ﬁve percent attended seven
or more sessions, and 30% attended all
nine of the group sessions. In the DECIDE
Individual arm, 66% attended more than

Table 1—Participant characteristics at baseline
Total (n = 182)

Enhanced UC
(n = 45)

DECIDE Self-Study
(n = 46)

DECIDE Individual
(n = 45)

DECIDE Group
(n = 46)

Age (years)*

57.18 (10.55)

54.51 (10.34)

60.57 (10.27)*

54.82 (9.31)

58.72 (11.21)

Female, n (%)

127 (70%)

32 (71%)

33 (72%)

30 (67%)

32 (70%)

Education (years)

13.21 (2.30)

13.51 (2.27)

12.76 (2.55)

13.38 (1.83)

13.22 (2.49)

Literacy (WRAT-3)
.12th grade, n (%)
9–12th grade, n (%)
5–8th grade, n (%)
,5th grade, n (%)

8.79 (3.59)
48 (27%)
46 (26%)
51 (28%)
35 (19%)

9.48 (2.90)
9 (20%)
17 (38%)
14 (31%)
5 (11%)

8.33 (3.80)
12 (27%)
8 (18%)
16 (36%)
9 (20%)

8.62 (3.88)
14 (31%)
9 (20%)
13 (29%)
9 (20%)

8.74 (3.72)
13 (29%)
12 (27%)
8 (18%)
12 (27%)

Annual income ,$10,830, n (%)

55 (30%)

9 (20%)

13 (28%)

18 (40%)

16 (35%)

A1C (%), mmol/mol
SBP (mmHg)

9.03 (1.70), 75
137.58 (23.22)

9.24 (1.69), 77
134.34 (20.69)

8.78 (1.65), 72
143.64 (24.46)

9.18 (1.68), 77
136.01 (22.84)

8.93 (1.81), 74
136.22 (24.29)

DBP (mmHg)

95.09 (14.38)

93.50 (13.71)

98.11 (14.82)

94.80 (15.04)

93.92 (13.94)

HDL (mg/dL)

53.69 (17.03)

51.20 (13.88)

54.41 (20.77)

51.98 (15.04)

57.04 (17.42)

LDL (mg/dL)

105.54 (39.36)

115.11 (54.19)

97.83 (32.26)

100.91 (28.56)

108.33 (36.37)

Total Health Problem-Solving Scale

19.99 (3.91)

19.83 (3.24)

19.97 (4.12)

19.95 (4.22)

20.21 (4.10)

Diabetes and CVD knowledge

12.56 (2.47)

12.89 (2.52)

12.16 (2.47)

12.42 (2.77)

12.76 (2.08)

General diet (no. days)

4.03 (2.02)

3.99 (2.03)

4.20 (1.77)

4.19 (1.92)

3.75 (2.34)

Speciﬁc diet (no. days)
Exercise (no. days)

3.79 (1.84)
3.38 (2.34)

3.50 (1.73)
3.00 (2.50)

4.16 (1.93)
3.03 (2.16)

4.00 (1.61)
3.77 (2.37)

3.52 (2.02)
3.67 (2.28)

Blood glucose testing (no. days)

4.42 (2.70)

4.61 (2.71)

5.08 (2.34)

3.91 (2.63)

4.08 (2.99)

PHQ-2

1.44 (1.64)

1.84 (1.81)

1.22 (1.68)

1.38 (1.47)

1.30 (1.56)

PHQ-2 positive screen, n (%)

41 (23%)

14 (8%)

7 (4%)

10 (6%)

10 (6%)

Insulin shot, n (%)

111 (61%)

29 (64%)

28 (61%)

27 (60%)

27 (59%)

Diabetes pills, n (%)

132 (73%)

31 (69%)

33 (72%)

30 (67%)

38 (83%)

Data are mean (SD), except where indicated. *Signiﬁcantly different mean between Enhanced UC and Self-Study conditions at P , 0.05.
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6 months
postintervention

29.69 (3.47), P , 0.01 24.04 (1.20), P = 0.001 28.25 (3.56), P , 0.05 21.59 (1.31), P = 0.23 215.13 (3.83), P , 0.001 23.59 (1.34), P , 0.01

20.57 (0.27), P , 0.05 20.24 (0.11), P , 0.05 20.55 (0.27), P , 0.05 20.10 (0.11), P = 0.37

6 months
postintervention
Postintervention
6 months
postintervention

20.78 (0.27), P , 0.01

Postintervention

20.09 (0.12), P = 0.42

6 months
postintervention

21.22 (0.68), P = 0.08 28.17 (1.98), P , 0.001 22.20 (0.67), P , 0.01

DECIDE Group

Postintervention

22.48 (1.30), P = 0.06

20.03 (0.11), P = 0.75

23.61 (1.94), P = 0.07

DECIDE Individual

0.06 (0.26), P = 0.81

24.23 (2.19), P = 0.06

22.86 (1.82), P = 0.12 21.37 (0.62), P , 0.05

DECIDE Self-Study

29.43 (3.77), P , 0.05

16.91(6.87), P , 0.05

Enhanced UC

A1C $7.5%,
58 mmol/mol

24.66 (1.95), P , 0.05

Table 2—Changes in suboptimal clinical measures at the postintervention and 6-month post-intervention follow-up visits

SBP .130 mmHg

218.88 (7.08), P , 0.01 29.04 (2.28), P , 0.001 212.38 (7.49), P = 0.10 26.02 (2.59), P , 0.05 222.17 (7.71), P , 0.01 26.54 (2.52), P , 0.05

Postintervention

DBP .80 mmHg

20.32 (1.20), P = 0.79

21.47 (0.67), P , 0.05

LDL .100

0.38 (2.48), P = 0.88

Figure 1 displays results from the piecewise linear mixed-effects models for
A1C, health problem-solving, and diabetes and CVD knowledge. Change in A1C

20.78 (0.84), P = 0.36

Change and Maintenance of
Treatment Effects Based on Piecewise
Linear Mixed-Effects Models

21.12 (2.10), P = 0.60

Changes in blood pressure and lipids,
among participants with suboptimal values at baseline, are also shown in Table
2. There were no signiﬁcant differences
between each DECIDE modality and Enhanced UC for change in SBP or DBP.
Among participants with SBP .130 mmHg
at baseline (n = 117), there was a signiﬁcant reduction in SBP in the Self-Study and
Group arms from baseline to 6 months
postintervention. Similarly, among participants with DBP .80 mmHg (n =
157), there was a signiﬁcant reduction
in DBP at 6 months postintervention
in the Self-Study, Group, and Enhanced
UC arms.
There were no signiﬁcant differences in
lipids between DECIDE modalities and Enhanced UC at postintervention follow-ups.
Among participants with LDL .100 mg
(n = 94), Self-Study, Individual, and

1.76 (0.74), P , 0.05

Change in Blood Pressure and Lipids

1.60 (1.81), P = 0.38

Table 3 shows change in health-related
problem-solving, diabetes and CVD
knowledge, and diabetes self-care activities. There was a signiﬁcant increase in
problem-solving across all treatment
arms from baseline to 6 months postintervention. The PHQ-2 score moderated
the relationship between treatment (for
Self-Study vs. Enhanced UC) and change
in health-related problem-solving (b =
0.88, P , 0.05). Speciﬁcally, at higher
depression scores (above the mean) at
baseline, Self-Study was more effective
than Enhanced UC in increasing participants’ problem-solving from baseline
to postintervention. This interaction did
not signiﬁcantly predict change in problem-solving from baseline to 6 months
postintervention. Knowledge increased
in all treatment arms from baseline to
6 months postintervention. The SelfStudy (b = 0.33, P = 0.05) and Individual
(b = 0.33, P = 0.05) arms increased in
knowledge signiﬁcantly more than Enhanced UC. With regard to number of
days per week participants engaged in
self-care behaviors, at postintervention
and/or 6 months postintervention, diet
behaviors (general diet and/or speciﬁc
diet) increased in all treatment arms.
Days per week engaging in at least
30 min of physical activity increased
from baseline to 6 months postintervention only in the Self-Study arm. Participants in the Group arm and in the
Individual arm showed an increase in
the number of days per week they tested
their blood glucose, at the postintervention and 6-month postintervention
follow-up time points, respectively. Effect
sizes (Cohen d) (7) for changes in behavioral variables in each treatment arm are
presented in Supplementary Table 1.

0.42 (0.74), P = 0.58

Change in Behavioral Outcomes

Change in A1C was analyzed for all participants (n = 182) and for participants
with suboptimal baseline A1C ($7.5%
[58 mmol/mol], n = 142). There was no
signiﬁcant relationship between age,
years of education, or baseline PHQ-2
score and change in A1C. Among all participants, A1C declined by 0.57% (P ,
0.05) in the Group arm between baseline and postintervention, a greater reduction than Enhanced UC (b = 20.68,
P , 0.05). There was no signiﬁcant
change in A1C for any other treatment
arm at follow-up time points (data not
shown). Among participants with
A1C $7.5% (58 mmol/mol) at baseline,
the DECIDE Self-Study, Individual, and
Group arms had signiﬁcant declines in
A1C at postintervention (Table 2). Group
had a greater reduction in A1C than Enhanced UC (b = 20.84, P , 0.05). DECIDE
Self-Study also had a signiﬁcant decline
at the 6-month postintervention time
point, and A1C did not increase signiﬁcantly at 6 months in the Individual and
Group arms compared with each group’s
baseline. A1C did not improve signiﬁcantly
in Enhanced UC at either time point.

3.23 (1.94), P = 0.10

Change in A1C

HDL ,40 (men)
or ,50 (women)

Enhanced UC arms had signiﬁcant declines in LDL at 6 months postintervention.
In patients with suboptimal HDL (n = 62) at
baseline (,40 mg for men and ,50 mg
for women), the Self-Study arm showed
signiﬁcant increases in HDL from baseline
to 6 months postintervention (b = 1.76,
P , 0.05).

Results from linear mixed-effects models (baseline to postintervention and baseline to 6 months postintervention) adjusted for age, education, and PHQ-2 score. Data are presented as b coefﬁcient (SE), P value.

ﬁve of the nine sessions, 54% attended
seven or more sessions, and 23% of participants attended all nine sessions. There
was no signiﬁcant association between
total number of sessions attended and
change in A1C, problem-solving, or health
knowledge for both the Individual and
Group arms (data not shown).
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0.12 (0.12), P = 0.32
0.41 (0.32), P , 0.01 1.41 (0.35), P , 0.001
0.16 (0.12), P = 0.17 0.40 (0.34), P = 0.24
0.69 (0.35), P , 0.05

0.03 (0.12), P = 0.79

0.56 (0.35), P = 0.11

20.09 (0.12), P = 0.44
0.42 (0.38), P = 0.28
0.04 (0.12), P = 0.73
0.19 (0.12), P = 0.11 0.98 (0.38), P , 0.05 0.31 (0.12), P , 0.01 20.14 (0.39), P = 0.73
0.41 (0.38), P = 0.28
Exercise*

Blood glucose
testing*

Results from linear mixed-effects models (baseline to postintervention and baseline to 6 months postintervention) adjusted for age, education, and PHQ-2 score. Data are presented as b coefﬁcient (SE), P value.
*Subscales from the Summary of Diabetes Self-Care Activities Scale.

0.22 (0.09), P , 0.05 1.44 (0.29), P , 0.001 0.32 (0.09), P , 0.001
0.16 (0.10), P = 0.09 0.93 (0.29), P , 0.01 0.32 (0.09), P , 0.001
0.54 (0.29), P = 0.07
0.90 (0.30), P , 0.01
1.02 (0.29), P , 0.001 0.20 (0.09), P , 0.05 0.57 (0.28), P , 0.05 0.15 (0.08), P = 0.07
0.85 (0.29), P , 0.01 0.28 (0.09), P , 0.01 0.17 (0.29), P = 0.55 0.20 (0.09), P , 0.05
General diet*
Speciﬁc diet*

0.97 (0.45), P , 0.05 0.41 (0.14), P , 0.01 1.38 (0.45), P , 0.01 0.59 (0.14), P , 0.001 1.67 (0.46), P , 0.001 0.55 (0.14), P , 0.001 2.03 (0.45), P , 0.001 0.39 (0.14), P , 0.01

Diabetes and CVD
knowledge
1.07 (0.36), P , 0.01 0.28 (0.12), P , 0.05 1.02 (0.36), P , 0.01 0.61 (0.11), P , 0.001 1.67 (0.37), P , 0.001 0.61 (0.12), P , 0.001 0.94 (0.36), P , 0.01 0.40 (0.12), P , 0.001

Health ProblemSolving Scale

Postintervention

6 months
postintervention

Postintervention

6 months
postintervention

Postintervention

6 months
postintervention

Postintervention

6 months
postintervention
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Table 3—Changes in behavioral outcomes at the postintervention and 6-month postintervention follow-up visits
Enhanced UC
DECIDE Self-Study
DECIDE Individual
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is presented for all participants and for participants with A1C $7.5% (58 mmol/mol).
Participants in the Group arm showed a
signiﬁcant reduction in A1C at postintervention but a signiﬁcant increase between postintervention and 6 months
postintervention, irrespective of baseline A1C (Fig. 1A). Although A1C for the
Self-Study arm is declining over time, this
change was not signiﬁcant (Fig. 1A).
Among participants with A1C $7.5%
(58 mmol/mol) at baseline (Fig. 1B),
A1C for the Self-Study arm signiﬁcantly
declined from baseline to postintervention and continued to decline from
postintervention to 6 months postintervention, but not statistically signiﬁcantly. Both Individual and Group
participants had a signiﬁcant decline in
A1C from baseline to postintervention,
but a nonsigniﬁcant increase in A1C
from postintervention to 6 months
postintervention (Fig. 1B).
There was a signiﬁcant increase in
health problem-solving across all treatment arms from baseline to postintervention, which was sustained from
postintervention to 6 months postintervention (Fig. 1C). Similarly, diabetes and
CVD knowledge increased for each
treatment arm initially and improvement was maintained. Knowledge continued to increase signiﬁcantly for the
Self-Study arm from postintervention
to 6 months postintervention (Fig. 1D).
CONCLUSIONS

DECIDE was designed as a structured,
behavioral diabetes self-management
support program that uses problemsolving skills training to identify and address barriers to diabetes self-care in
the context of everyday life. Findings reveal that the DECIDE training, in each
delivery modality (Self-Study, Individual, and Group), increased participants’
health-related problem-solving ability
and diabetes and CVD knowledge after intervention, and these skill improvements
were sustained at long-term follow-up.
A1C improved in participants with
suboptimal A1C ($7.5%, 58 mmol/mol),
between baseline and postintervention.
Between postintervention and 6 months
postintervention, with the exception
of Group, there was no signiﬁcant increase in A1C. The programs showed
greater utility in people with poorer
glycemic control. Improvements were
found across DECIDE intervention arms
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Figure 1—A–D: Change in clinical and behavioral outcomes based on piecewise mixed-effects models. Each line is derived from a piecewise linear
mixed-effects model with treatment arm dummy coded as a predictor and adjusting for age, years of education, and PHQ-2 score. The model consists
of an intercept and two slopes (baseline to postintervention and postintervention to 6 months postintervention).

in participants with suboptimal SBP
and DBP. HDL improved in the SelfStudy arm.
Of the DECIDE delivery modalities,
the Self-Study modality demonstrated
robust results across primary (A1C) and
secondary (problem-solving, knowledge,
SBP, DBP, and HDL) outcomes. This ﬁnding
may indicate materials suitability for the
educational and literacy levels in this
community sample. The Individual modality appeared least robust of the DECIDE
delivery modalities, both with regard
to adoption (attendance rates were
less than in the Group arm) and impact
on primary and secondary outcomes.
Prior literature has determined individual and group modalities of type 2 diabetes education to be comparable for
knowledge and quality of life outcomes,
with individual generally equal to usual
care in A1C outcomes (23). However,

the body of literature remains small,
and there is not as yet a body of evidence comparing modalities for psychosocial-oriented interventions or
outcomes in diabetes. To our knowledge,
there are no prior studies examining
comparisons with a self-directed treatment modality.
Participants in this study were healthier than our previous urban, African
American study populations. Based on
our previous trials (7,24), we anticipated
a 65% eligibility rate among those
screened for suboptimal disease control. However, of those screened for
the current study, we observed a 48%
eligibility rate, indicating better disease
control in this community sample. In addition, the community sample had
higher education and literacy than our
prior, clinic-based sample. This could reﬂect the difference between community

samples (seeking health information/
intervention) and clinic patients identiﬁed from an administrative database.
The Self-Study delivery modality, with
DECIDE program adaptations for usability and understandability, proved viable
in this community sample.
Although it has been recommended
that all patients, irrespective of disease
control status, may beneﬁt from receipt
of self-management support services and
programs over the course of their chronic
disease (1), the DECIDE program was
more effective with patients in suboptimal glycemic and blood pressure control,
demonstrating better utility with patients
identiﬁed as being at higher risk for adverse diabetes outcomes. Longer-term
studies are needed to detect whether improvements in the behavioral skills confer
clinical beneﬁt over longer duration in patients with controlled blood glucose and
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blood pressure at the time of the DECIDE
self-management training.
In people with type 2 diabetes, the
prevalence of comorbid depression is
;18%, with a 24% prevalence in women
with type 2 diabetes (25). Comorbid depression has been shown to be associated with poorer self-management
behaviors and quality of life in type 2
diabetes (26). We used the PHQ-2 as a
depression screening instrument and
found that 23% of the study sample
screened positive. Problem-solving intervention has a long history as an evidence-based therapeutic approach for
depression and other mental health
conditions (27,28). In the current study,
higher depressive symptom scores at
baseline in Self-Study were in fact associated with greater improvement in
problem-solving after intervention, consistent with known beneﬁts of this approach. With the exception of this ﬁnding,
baseline PHQ-2 had no other impact on
intervention outcomes.
The comparator condition, Enhanced
UC, showed improvement in blood pressure over the study period. This is consistent with trends seen in other clinical
trials with hypertensive African American participants. For example, Pavlik
et al. (29) reported that, based on three
National Institutes of Health (NIH)–
funded cluster randomized trials of behavioral interventions for uncontrolled
hypertensive African Americans (30–32),
control groups are improving and can be
expected to improve over the duration
of a trial, due to health care initiatives in
the current era of health care reform.
Improvements in control conditions, as
widespread, systematic interventions
take place on chronic conditions, including hypertension and diabetes, have implications for researchers’ ability to
detect the effectiveness of experimental
study arms on outcomes that are targeted metrics in care delivery systems
and surrounding communities. Interestingly, although A1C is also a targeted
metric in current health care improvement initiatives, in the current study,
the Enhanced UC condition did not demonstrate improvements in A1C in people
in suboptimal glycemic control, whereas
the DECIDE intervention arms did. Enhanced UC did show improvements in
disease knowledge and problem-solving,
which may be attributable to careful selection of publicly available diabetes and
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CVD educational materials that met
many criteria for low literacy and patient
engagement. The increased knowledge
and problem-solving, however, were
not accompanied by improved self-care
behaviors or A1C.
One limitation of the study is the sample size. Although the achieved sample
size of 180 provided adequate power for
our primary outcome, a larger sample size
would have conferred greater power
for our secondary outcomes. While this
study furthers available evidence of the
DECIDE approach in an urban sample, there
is also evidence of generalizability of this
problem-solving intervention within populations including rural and underserved
Hispanic, non-Hispanic white, and Native
American people at risk for CVD (33).
A strength of this study is that it is
among the ﬁrst to compare various delivery modalities of a psychosocial intervention for diabetes self-management
support. Moreover, the Self-Study modality, which emerged as the most effective of the treatment arms, is the
lowest-resource delivery modality, requiring no intervention visits, allowing
participants to complete the program
in the home or community setting and
in a self-directed manner. Ultimately,
for dissemination of evidence-based interventions across clinical and community settings and populations, ﬂexibility
in efﬁcacious modalities is optimal. It is
recommended that future implementation work examine patterns of modality
effectiveness across populations and
settings in need of evidence-based,
structured, approaches to patient selfmanagement support.
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Abstract
Introduction
In low-income and underserved populations, financial hardship and multiple competing roles and responsibilities lead
to difficulties in lifestyle change for cardiovascular disease (CVD) prevention. To improve CVD prevention behaviors,
we adapted, pilot-tested, and evaluated a problem-solving intervention designed to address barriers to lifestyle change.
Methods
The sample consisted of 81 participants from 3 underserved populations, including 28 Hispanic or non-Hispanic white
women in a western community (site 1), 31 African-American women in a semirural southern community (site 2), and
22 adults in an Appalachian community (site 3). Incorporating focus group findings, we assessed a standardized
intervention involving 6-to-8 week group sessions devoted to problem-solving in the fall of 2009.
Results
Most sessions were attended by 76.5% of participants, demonstrating participant adoption and engagement. The
intervention resulted in significant improvement in problem-solving skills (P < .001) and perceived stress (P < .05).
Diet, physical activity, and weight remained stable, although 72% of individuals reported maintenance or increase in
daily fruit and vegetable intake, and 67% reported maintenance or increase in daily physical activity.
Conclusion
Study results suggest the intervention was acceptable to rural, underserved populations and effective in training them
in problem-solving skills and stress management for CVD risk reduction.

Introduction
Cardiovascular disease (CVD), including coronary heart disease and stroke, continue to be the leading causes of adult
mortality and morbidity in the United States (1). Over 80 million American adults have 1 or more types of CVD (2),
hypertension being the most common. Although healthy behaviors such as weight control, physical activity, good
nutrition, and smoking cessation can prevent or decrease the negative effects of CVD, behavior change to reduce CVD
risk is difficult to accomplish and to maintain and this may be especially so for hard-to-reach populations who are
often at highest risk (3).
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The Centers for Disease Control and Prevention’s Heart Disease and Stroke Prevention Division created the Prevention
Research Center’s Cardiovascular Health Intervention Research and Translation Network (PRC CHIRTN) to develop
and implement a coordinated applied research and translation agenda and to conduct prevention research and
translation activities to promote cardiovascular health (CVH) (4). In 2007–2008 PRC CHIRTN conducted a qualitative
study, CVH Perceptions, to increase understanding of knowledge and perceptions of risks, disease characteristics, and
prevention of CVD, with a focus on underserved and understudied populations. Findings identified barriers to lifestyle
changes that would promote CVH in PRC CHIRTN’s diverse underserved partner communities. Stressful life
circumstances among adults with multiple life roles (eg, employee, parent, caregiver for older family members and
others) emerged as a common barrier across populations studied (5).
Although structural factors not easily amenable to change (eg, financial situation, geographic location, discrimination)
contribute to stressful circumstances, behavioral interventions such as problem-solving and stress management (6,7)
can help people address the barrier of stressful circumstances so that they can be more successful at improving lifestyle
behaviors. Problem-solving is a long-standing behavior change intervention approach that teaches skills for managing
life stressors and barriers that impede optimal physical and emotional functioning (8). Problem-solving therapy has
been used successfully as a patient behavioral self-management intervention for cancer (9), weight loss (10), diabetes
(11), and several other symptoms and conditions (7).

By using CVH Perceptions findings and incorporating the studied communities’ preferences and concerns, 3 of the
PRC CHIRTN centers (University of North Carolina–Chapel Hill [UNC-CH], West Virginia University [WVU],
University of Colorado Anschutz Medical Campus [UC-AMC]) collaborated to create a CVD intervention for people
living in the context of stressful life circumstances. This CVD intervention is an adaptation of an existing problemsolving program for self-management of diabetes and CVD (12). The study reported here assessed the development
and pilot implementation of the adapted CVD intervention. Given the formative nature of the study, the feasibility and
acceptability of the intervention were the primary outcomes.

Methods
Development of the intervention
Responding to findings from CVH Perceptions, building from a theoretical framework, and returning to the targeted
communities to gain community-specific perspectives, we developed a problem-solving intervention, Decide 2 Care for
You, to promote heart-healthy behaviors by adults with stressful life circumstances. Project DECIDE (12,13), which
was based on social problem-solving theory (8,14), was the basis for Decide 2 Care for You. Project DECIDE was a
didactic program that provided education in problem solving, coaching, modeling, rehearsal and practice, performance
feedback, shaping, and positive reinforcement for skill development (8,12). For lifestyle counseling, we used materials
from the New Leaf program (15); these materials were designed for use in clinical settings serving low-income
populations (15–17) and support individually tailored lifestyle counseling (18).
Each site (WVU, UNC-CH and UC-AMC) obtained institutional review board approval from its respective university
for each aspect of the study (need's assessment and evaluation and implementation of the intervention).

Community input
At the 3 sites, investigators collected information and later implemented the program in different populations and
settings. Focus groups (site 1: 2 groups, 18 participants; site 2: 4 groups, 17 participants; site 3: 2 groups, 16
participants) provided insights about how to create an acceptable program and market it to the local community in the
summer of 2009. Specifically, site 1 (UNC-CH) included older African American women attending an African
American church located in a semirural area of central North Carolina. Site 2 (WVU) included multigenerational adults
from an Appalachian community center. Site 3 (UC-AMC) included Hispanic and non-Hispanic white adult women
from worksites in the rural San Luis Valley of southern Colorado. Common themes included the following:

• Desired topics: healthy weight, healthy behaviors
• Preferred activities and structure: hands-on demonstrations; active learning relevant to entire family; support
systems; a workout buddy; fun, engaging, social; accurate information
• Interventionist, group leader: a “real person” who has been through the process, overcome similar obstacles,
experienced some health issues, and can tell his or her story with humor, and enthusiasm, not necessarily a health
professional but someone with experience and the knowledge base
• Facilitators: incentives, food, worksite location, seeing results
• Barriers: time more than money
• Recruitment: churches, stores and businesses, newspapers, word-of-mouth
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Decide 2 Care for You intervention
Building from the Project DECIDE curriculum (19) and incorporating focus group input, we designed Decide 2 Care for
You (http://hpdp.unc.edu/research/projects/chirtn/) as an 8-session program. Each site’s IRB also approved the
evaluation and implementation of the intervention study. Because of scheduling constraints, site 2 combined sessions
2 and 3 and sessions 4 and 5; site 3 combined Sessions 6 and 7, and site 1 scheduled the sessions for every 1 to 2 weeks.
Sessions were offered twice during the week; however, site 1 and site 3 sessions lasted approximately 2 hours, while
site 2 sessions lasted approximately 90 minutes. To train interventionists from each of the communities, an expert
conducted a 1-day training session. Once the intervention began, weekly telephone conferences with the
interventionists were held to promote sharing successful techniques, resolving problems, and maintaining fidelity.

Sample and recruitment
Each site created a sampling frame suitable for its target population. The recruitment goal was 2 groups of 15 adults at
each site (a total of 90 participants across the 3 study sites). Study staff contacted potential participants by telephone
to provide information about the study. Participants at all sites received $20 for the data collection sessions (cash, gift
cards, or checks depending on university policy) and $5 for each of the remaining program sessions. All participants
gave signed, informed consent. The intervention took place at all sites during the fall of 2009.

Measures and data collection
Participants completed baseline measures, including a demographic form, during an enrollment session before the
first intervention session. Responses to questions adapted from the Physical Activity Readiness Questionnaire (20)
determined participants’ ability to engage safely in moderate-intensity physical activity; a “yes” response to any of the
questions excluded the participant from the physical activity component of the intervention. Throughout the data
collection procedures, the interventionists were available as necessary to read questionnaire items or answer any
questions the participants had. Materials were reviewed for language and terminology appropriateness by the
investigators and interventionists before intervention implementation. For more information about the materials and
measures used, see http://hpdp.unc.edu/research/projects/chirtn/.
Study measures assessed at the baseline enrollment visit and final study visit included the following 5 variables:
1. Weight without shoes: average of 2 measurements using an electronic scale, measured at each of the intervention
visits.
2. Problem-solving skills: assessed with the 50-item Health Problem-Solving Scale (HPSS) (19) including questions
such as “I know that my choices about taking care of my health condition(s) make a difference in how things come
out in the end,” with responses on a 5-point Likert-type response scale (1= not at all true of me, 2 = a little true of
me, 3 = moderately true of me, 4 = very true of me, and 5= extremely true of me). Higher means indicated more
capable problem-solving skills. Internal reliability with this sample was excellent, Cronbach’s α = 0.95.
3. Stress: assessed by 14 items (21) (with this sample, Cronbach’s α = 0.83), which included items such as “In the last
month, how often have you been upset because of something that happened unexpectedly?” on a 5-point Likerttype response scale (1 = never, 2 = almost never, 3 = sometimes, 4 = fairly often, and 5 = very often). Higher
means indicated more perceived stress.
4. Fruit and vegetable intake: assessed with 10 items (22) and averaged for a daily serving score.
5. Physical activity: assessed by answers to the following question: “Thinking about all different kinds of physical
activity, including on the job, in the yard, or planned exercise, how many minutes do you usually spend each day
doing activities that really get you moving (make you breathe harder)?”
In addition, a 25-question acceptability questionnaire developed for this study was administered at the final visit. Of
the original 25 questions, 11 questions examined acceptability and feasibility of materials and activities, group leader
and group format, participant interaction, usefulness of the problem-solving approach, and program structure, with a
consistent 4-point Likert-type response (1 = not at all satisfied, 2 = not very satisfied, 3 = somewhat satisfied, and 4 =
very satisfied).

Analysis
Statistical analyses were conducted using SPSS, version 18.0 (IBM Corp, Chicago, Illinois) and SAS, version 9.2 (SAS
Corp, Cary, North Carolina). Three responses to physical activity questions had extreme values and were excluded.
Analyses included descriptive statistics and repeated measures of ANOVAs to assess main effects of time, group, and
the interaction between time and group for continuous pre- and postvariables; significant omnibus tests were analyzed
with Tukey pair-wise comparisons by group. Main effects for time were examined because weight were taken pre-, post
- and at every session whereas the other outcomes were taken pre- and postintervention. Matched pair t tests were
conducted for within-site differences of pre- and post-results. Results were considered significant at α = 0.05. Last
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known weight was brought forward for missing weight values; weight results were examined with regard to attendance.
Acceptability and feasibility questions were examined by using frequencies; because of the low numbers of negative
responses, the 2 negative-response categories were combined for some items.

Results
Groups differed on demographic variables because of inherent differences in the participants recruited at each site
(Table 1). Attendance averaged 76.5% across all sites and sessions. Of the initial 81 participants enrolled, 8 (10%)
dropped out within the first 2 sessions. The majority of participants missed 2 or fewer sessions (61; 75%), and 29
participants (36%) attended all sessions. Reasons for not being able to attend were recorded for 62% of missing
sessions and included illness (13.6%), family conflict or obligations (12.9%), work demands (11.4%), being out of town
(6%), and transportation problems (4.6%). Sixty-eight participants (84%) returned for the final intervention/data
collection visit. Of the 68 participants at the last session, 22 attended at site 1 (75.9%), 21 at site 2 (95.5%), and 25 at
site 3 (80.6%).
Five outcomes of interest were compared: perceived problem solving, perceived stress, daily fruit and vegetable intake,
weekly minutes of physical activity, and weight (Table 2).

Problem solving
Problem-solving skills (PSS) improved significantly, from mean 135.2 to mean 146.7 for the total study group (F [1, 64]
= 18.04, P < .001). Each group increased from baseline except site 1. Pair-wise comparisons indicated that site 1
participants had significantly higher baseline PSS than did site 3 (P < .01). Site 2’s baseline PSS scores were not
significantly different from those of either site 1 or site 3. These differences could be attributed to site 1’s initially high
scores, which were maintained at follow-up. Within-site analysis indicated that both site 2 and site 3 showed
significant increases from pre- to postintervention (P < .002), whereas site 1 maintained a high mean from baseline to
follow-up.

Perceived stress
Perceived stress (PS) decreased significantly across the whole study group from baseline (37.9) to follow-up (36.0) (F
[1, 64] = 6.05, P < .05). Differences existed between groups at baseline and follow-up (P < .05); pair-wise comparisons
indicated that site 1 had significantly lower scores than site 2 (mean difference = −4.73, P < .05); site 3 PS scores did
not differ significantly from either those of site 1 or site 2 at baseline or follow-up.

Fruits and vegetables
There were no significant differences from baseline to follow-up (P = .057) or between the groups (P = .171) for number
of servings of fruits and vegetables although number of servings increased, albeit not significantly, for site 2 (from 4.1
to 4.9 servings, P =.08) and site 3 (from 3.6 to 4.3, P = .06), whereas site 1 maintained an initially high baseline
number of servings at follow-up (4.9). Individually, 43 (64%) participants reported any increase in daily fruit and
vegetable intake, and 48 (72%) maintained or increased their daily fruit and vegetable intake.

Physical activity
There was no significant difference in number of minutes of physical activity from baseline to follow-up (P = 0.913) in
the total study group. However, a significant difference was found between groups (F [2, 39] = 3.41, P < .05), although
no differences were apparent in post-hoc pair-wise comparisons. Within sites, both site 2 and site 3 increased in
minutes per day (site 1, from 37.1 to 46.2 minutes, P = .32; site 3 from 20.4 to 31.1, P = .15) (not significant increases),
whereas the minutes for site 1 decreased from a mean of 54.6 minutes per day to 36.4. Individually, 20 participants
(44%) reported some increase in daily minutes of physical activity, and 30 (67%) maintained or increased their
physical activity.

Weight
Although weight change was not a primary outcome, it was measured at every session as part of the intervention
program. The mean weight of the entire study group remained virtually the same across time (204.9 to 204.4 pounds)
and within sites (Table 2). An examination of attendance by weight revealed that the 20 participants who attended
fewer than 75% of the sessions were on average heavier than the 61 participants with better attendance (218.4 pounds
vs 199.9, P = .15), although this difference was not significant.

Participant satisfaction
Table 3 presents selected acceptability questionnaire results from program completers (84%, N=68). Nearly all (91.2%)
participants reported that they used their newly acquired problem-solving skills to address a problem or problems.
Most participants (70.6%) reported that they learned a lot about the problem-solving process. The majority of
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participants (57.4%) found problem-solving very useful, and 41.2% found it somewhat useful. Most participants
(70.6%), however, reported that they were only somewhat successful in solving the problems.
In terms of the materials, participants found the following information very useful: healthful eating (88.1%), the New
Leaf materials (82.1%), and physical activity (73.1%). The problem-solving workbook, the facts and information
booklet, physical activity and relaxation stretches, and information about problem-solving were also found very useful
by at least 70% of participants. Log sheets, the food provided, and information about stress reduction were found very
useful by 49% to 63% of participants. Fewer than 10% of participants found these materials not at all or not very
useful.
Participants were asked to name the top 3 aspects of the Decide 2 Care for You Program that were helpful in making
lifestyle changes. Among participants 4 aspects were given as the top 3: 1) problem-solving workbook, 2) New Leaf
materials, 3) weekly weight checks, and 4) group format. Other areas of the Decide 2 Care for You Program, including
satisfaction with the group leader, the way in which participants interacted with each other, and ease of understanding
presented information, were viewed overwhelmingly as positive.
In terms of program procedures, most participants (61.2%) thought the number of sessions was “just right,” and 31.3%
thought there were “not enough” sessions. At site 3 (8 sessions long) most participants (45% of that group) said there
were not enough sessions; site 2, however, had fewer sessions (7 sessions total), and only 24% of that group responded
that there were not enough sessions. Across groups, 83.8% thought the length of each session was just right. Only at
site 2 (with 90-minute-long sessions) did a few participants (16%) report that the sessions were too short. Across
groups, 46.3% of participants thought that the program should last 6 or more months instead of 2 to 3 months, and
57.4% would be willing to attend the longer program. Perhaps because at least 2 different sessions were offered for
each group, only 13.2% of participants had to regularly take time off from work to attend. By the time the program
ended, 87.7% of participants had already shared the information they learned with others.

Discussion
The goal of this project was to implement a CVD intervention, Decide 2 Care for You, for 3 underserved populations.
The intervention was designed to teach problem-solving skills relevant to improving lifestyle behaviors known to affect
CVD risk in the context of stressful life circumstances. Results of focus group discussions before intervention
implementation informed the acceptability, marketing, content, context, and environment of the intervention. Themes
from the focus groups informed our adaptation of an established 8-session patient problem-solving and training
curriculum, Project DECIDE, to reduce CVD risk. Results of the Decide 2 Care for You intervention suggest important
and clinically relevant improvements not only to the participants’ problem-solving skills but also to their behaviors
related to nutrition and stress.
Site-specific differences suggest that demographic characteristics of the study participants may play some role in the
effectiveness of the intervention. It may be important to target this intervention to people who have the greatest riskreduction needs.
Most participants attended most sessions, diagnosed a problem or barrier to a healthful lifestyle, learned about
problem solving, and established a good start in overcoming that particular problem. Supplemental information about
healthful eating and physical activity, incorporated from the New Leaf program, were found to be particularly helpful
for all groups. Flexibility in offering sessions was important for working adults, and the group format and leader were
vital to the program’s success. We recommend that future implementation of this adapted intervention (Decide 2 Care
for You program) include supplemental material such as New Leaf and other practical healthy lifestyle materials, a
variety of session times and locations, a group format, and using a group leader who has qualities desired by focus
group participants. In response to suggestions that more sessions might be helpful, we recommend that the program
be given over a longer time frame.
This study has limitations. Given the pre–post design without a control group and the fact that many reported
outcomes are self-reported behaviors, reported improvement must be interpreted cautiously. In addition, the sample
was small, and though all come from settings where stressful life circumstances are common, our findings may not be
generalizable to other samples with high prevalence rates of stressful circumstances. Although we believe the
additional information given by varying delivery between sites was useful, this may have also resulted in varying
program assessment results between sites.
This study suggests problem-solving interventions of modest duration are both acceptable and feasible for adult
populations at high risk for stressful life circumstances and hold promise as an effective behavioral approach to
promote CVH for high-risk populations. Future research should focus on tailoring this type of intervention to the
specific needs of the target population, expanding the duration to ensure that behavior change is maintained over time,
and testing the effectiveness with appropriately designed randomized trials.
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Tables
Table 1. Participant Characteristics, Problem-Solving Intervention
Addressing Barriers to Cardiovascular Disease Prevention Behaviors at Sites
in 3 States: North Carolina, West Virginia, Colorado, 2009.
Characteristica
Age, y, mean (SD)

Study Overall (N =
81)

Site 1b (N =
28)

Site 2c (N =
31)

Site 3d (N =
22)

52.8 (12.2)

60.1 (90.1)

51.6 (13.2)

45.9 (9.8)

74 (90.2)

28 (100.0)

23 (74.2)

22 (100.0)

5 (6.4)

2 (7.4)

2 (6.4)

1 (4.8)

High school/GED

25 (32.1)

6 (22.2)

14 (46.8)

5 (23.8)

Some college

19 (24.3)

8 (29.6)

6 (19.9)

5 (23.8)

College graduate/post-graduate

29 (37.2)

11 (40.8)

8 (26.9)

10 (47.6)

Hispanic

15 (19.0)

0

1 (3.4)

14 (63.6)

Black/African American

29 (35.8)

28 (100.0)

1 (3.2)

0

Non-Hispanic white

44 (54.3)

0

30 (96.8)

14 (63.6)

Other/not indicated

5 (22.7)

0

0

5 (22.7)

Full-time

52 (64.2)

10 (35.7)

20 (64.5)

22 (100.0)

Part-time

6 (7.4)

3 (10.7)

2 (6.5)

1 (4.5)

20 (24.7)

15 (53.5)

5 (16.1)

0 (4.5)

1 adult (self)

24 (29.6)

13 (46.4)

6 (19.4)

5 (22.7)

2+ adults

57 (70.4)

15 (53.6)

25 (80.6)

17 (77.3)

Sex
Female
Education
Less than high school

Race/ethnicity

Employment

Unemployed/retired
Household composition
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Study Overall (N =
81)

Characteristica
Any children

Site 1b (N =
28)

Site 2c (N =
31)

Site 3d (N =
22)

40 (50.6)

10 (35.7)

11 (37.9)

19 (86.4)

71 (88.8)

28 (100.0)

25 (80.6)

18 (85.7)

Diagnosed with high blood
pressure

40 (49.4)

24 (85.7)

12 (38.7)

4 (18.2)

Diagnosed with high cholesterol

36 (45.0)

11 (39.3)

18 (60.0)

7 (31.8)

Diagnosed with diabetes

15 (18.8)

6 (21.4)

6 (19.4)

3 (14.3)

5 (6.2)

2 (7.1)

3 (9.7)

0

39 (49.4)

8 (28.6)

18 (62.1)

13 (59.1)

8 (10.0)

2 (7.1)

3 (10.0)

3 (13.6)

Health insurance
Currently has health insurance
Cardiovascular health status

Ever smoked
Diet experience of past 2 years
Tried weight loss diet program
Currently following a diet program

Data presented as frequency and percentages unless otherwise designated.
University of North Carolina at Chapel Hill.
West Virginia University.
d University of Colorado Anschutz Medical Campus.
a

b
c

Table 2. Participant Problem Solving, Perceived Stress, and Selected
Lifestyle Outcomes at Baseline (N = 81) and Follow-up (N = 68), ProblemSolving Intervention Addressing Barriers to Cardiovascular Disease Prevention
Behaviors, at sites in 3 states: North Carolina, West Virginia, Colorado, 2009.
Preintervention
(Baseline)
Outcome

Mean (SD)

Postintervention (Followup)

Range

Mean (SD)

Range

PValuesb

Groupa

N

Total

68

135.2 (26.0)

64–196

146.7 (26.8)

73–192

<.001

Site 1

22

154.3 (24.0)

111–196

154.5 (29.1)

73–191

.97

Site 2

25

129.1(28.5)

72–188

146.6 (23.8)

108–188

.001

Site 3

21

122.1(25.6)

64–167

138.8 (27.4)

81–192

.002

Total

68

37.9 (6.8)

21–56

36.0 (7.7)

19–56

<.05

Site 1

22

34.9 (6.2)

23–45

33.3 (7.5)

19–51

.19

Site 2

25

40.0 (8.2)

22–56

37.7 (8.1)

22–56

.14

Site 3

21

38.9 (6.0)

21–49

37.1 (7.5)

22–53

.16

Total

67

4.2 (2.0)

0–12

4.7 (1.7)

0.7–9

.057

Site 1

21

4.9 (2.2)

2–12

4.9 (1.5)

2–8

1.00

Site 2

25

4.1 (2.4)

0–10

4.9(2.2)

0–9

.08

Site 3

21

3.6 (1.3)

2–6

4.3(1.3)

1–6

.057

Total

42

37.4 (23.0)

0–120

37.9 (27.3)

0–180

.91

Site 1

11

54.6 (29.0)

15–120

36.4 (22.7)

15–90

.13

Site 2

17

37.1 (22.2)

5–90

46.2 (36.1)

0–180

.32

Site 3

14

20.4 (17.9)

0–120

31.1 (23.2)

0–80

.15

Total

81

204.91 (50.0)

113–354

204.4 (50.3)

107–359

.31

Problem solving scalec

Perceived stress scaled

Fruit and vegetable servings
per day

Physical activity (min per day)e
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Preintervention
(Baseline)
Outcome

Weightf

Postintervention (Followup)

PValuesb

Groupa

N

Mean (SD)

Range

Site 1

28

205.84 (39.5)

133–267

204.6 (38.1)

130–262

.29

Site 2

31

208.58 (50.3)

125–351

209 (51.2)

126–359

.51

Site 3

22

198.57 (61.9)

113–354

197.8 (62.7)

107–357

.29

Mean (SD)

Range

Site 1, University of North Carolina at Chapel Hill; site 2, West Virginia University; site 3, University of Colorado Anschutz
Medial Campus.
bP-values reported for the matched t test within site for each site, and the time effect of the ANOVA for the total.
c Higher scores for problem-solving scales indicate improved skills.
d Higher scores for perceived stress scale indicate more stress.
e Three participants’ data for physical activity were removed from analysis due to extreme values.
f For missing weight values, the last weight was brought forward.
a

Table 3. Participant Responses (N = 68) to Select Acceptability and
Feasibility Questions, Problem-Solving Intervention Addressing Barriers to
Cardiovascular Disease Prevention Behaviors in 3 Underserved Samples, at sites in
3 states: North Carolina, West Virginia, Colorado, 2009.

Acceptability and Feasibility Questions

Positive
responsea, N
(%)

Slightly positive
responseb, N (%)

Negative
responsec, N
(%)

Thinking about the Decide 2 Care for You program
overall, how satisfied were you with what the program
offered?

47 (69.1)

18 (26.5)

3 (4.4)

Thinking about the Decide Program overall, how satisfied
were you with the Group leader?

59 (86.8)

8 (11.8)

1 (2.9)

Thinking about the Decide Program overall, how satisfied
were you with how group sessions went?

47 (69.1)

19 (27.9)

2 (2.9)

Thinking about the Decide Program overall, how satisfied
were you with the way participants interacted with each
other?

56 (82.4)

10 (14.7)

2 (2.9)

I learned a lot about the problem solving process in the
group sessions.

48 (70.6)

15 (22.1)

5 (7.4)

How useful did you find the focus on problem solving as
an approach to improve diet and physical activity?

39 (57.4)

28 (41.2)

1 (1.5)

How successful have you been in solving your problems?

14 (20.6)

48 (70.6)

6 (8.8)

How easy to understand was the information you heard
during the group?

60 (88.2)

7 (10.3)

1 (1.5)

How important was it for you to work with the group
leader to set specific goals to improve your eating habits
and physical activity habits?

34 (52.3)

25 (38.5)

6 (9.2)

How satisfied were you with the amount of information
and help the group leader gave you about eating habits?

52 (77.6)

14 (20.9)

1 (1.5)

How satisfied were you with the amount of information
and help the group leader gave you about being more
physically active?

51 (76.1)

16 (23.9)

0

Positive responses were “strongly agree,” “very useful,” and “very successful.”
Slightly positive responses were “agree,” “somewhat useful,” and “somewhat successful.”
c Negative responses were “strongly disagree,” “disagree” “not at all successful,” “not at all useful,” “not very successful”
and “not very useful.”
a

b
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Development and Evaluation of
the DECIDE to Move! Physical
Activity Educational Video
Purpose

Haseeb M. Majid, MA

To develop a video that provides accessible and usable
information about the importance of physical activity to
type 2 diabetes self-management and ways of incorporating physical activity into everyday life.

Conclusion

Angela Doswell, MA
June Sutherland, MS
Sherita Hill Golden, MD, MHS
Kerry J. Stewart, EdD

A 15-minute physical activity educational video narrated
by US Surgeon General Dr Regina Benjamin was developed and evaluated. The video addresses the following
topics: the effects of exercise on diabetes, preparations
for beginning physical activity, types of physical activity,
safety considerations (eg, awareness of symptoms of
hypoglycemia during activity), and goal setting. Two
patient screening groups were held for evaluation and
revision of the video. Patient satisfaction ratings ranged
4.6 to 4.9 out of a possible 5.0 on dimensions of overall
satisfaction, how informative they found the video to be,
how well the video held their interest and attention, how
easy the video was to understand, and how easy the video
was to see and hear. Patients reported the educational
video effective in empowering them to take strides
toward increasing and maintaining physical activity in
their lives. The tool is currently used in a clinical research
trial, Project DECIDE, as one component of a diabetes
and cardiovascular disease self-management program.

P

Kristina P. Schumann, MA

hysical activity—an essential self-management
behavior for people with type 2 diabetes—has
many benefits, including a contribution to
weight loss; prevention of weight gain; improvement in insulin sensitivity, glycemic control,
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and hypertension; and reduction in overall complications of
diabetes.1,2 Combined aerobic and resistance exercise programs result in greatest benefit to health and physical function.3,4 The American Diabetes Association recommends a
minimum of 150 minutes per week of moderate-intensity
aerobic activity combined with resistance training activities
3 times per week.5
Despite the known importance of physical activity in
managing diabetes and the consensus practice recommendations regarding incorporating regular activity into
self-management regimens, the rates and intensity of
physical activity among persons with type 2 diabetes,
particularly African Americans, are alarmingly low.6 The
third National Health and Nutrition Examination Survey
reported that 31% of individuals with type 2 diabetes
reported no regular physical activity, with an additional
38% reporting less activity than clinically recommended.7,8 Multiple barriers affect rates of physical activity among persons with type 2 diabetes, including lack of
awareness, insufficient knowledge of amount and type of
activity, fear of hypoglycemia, and presence of diabetes
complications and comorbidities (eg, hypertension,
peripheral neuropathy, and amputations) affecting
engagement in exercise.6,9-11 Additionally, accessibility
and environmental issues (eg, cost barriers, reduced
access to facilities, unsafe neighborhoods) make it difficult to meet exercise recommendations for persons in
underserved communities.11 To address these concerns,
we endeavored to develop a tool that would provide a
high-risk type 2 diabetes population with accessible and
usable information about physical activity and safety
guidelines for persons with diabetes and how to incorporate physical activity into daily life.

Development of the Physical
Activity Video
Content

The DECIDE to Move! Physical Activity for People
With Type 2 Diabetes video was developed for Project
DECIDE, a clinical trial funded by the National Institutes
of Health/National Heart, Lung, and Blood Institute,
investigating a problem-solving intervention for African
Americans with type 2 diabetes. The video a provides
evidence-based information in conjunction with current
clinical practice recommendations.5 The 15-minute video
was created to encourage clinically recommended levels

of physical activity for people with type 2 diabetes,
comorbidities, and diabetes-related complications.
The content outline for the video is shown in Table 1.
The DVD includes expert recommendations (eg, benefits, amounts and types of activity, safety guidelines) and
patient perspectives (testimonials) to empower the viewer
to engage in physical activity. Parallel to the objectives of
Project DECIDE, the video provides a knowledge-based
foundation, which the viewer can use to make changes to
his or her physical activity routine, rather than prescribing a specific exercise regimen, which is often a barrier
to participation.
Moderator and Narrator

The video was moderated by the surgeon general of the
US Public Health Service, Dr Regina M. Benjamin, who
provided her expertise in explaining the benefits of physical activity and encouraged patients to have fun with exercise. Her scripted content was reviewed and approved by
the Centers for Disease Control and Prevention, as
required, prior to production. Additionally, an audio narrator with previous experience in medically related audio
projects was chosen as the voice for the video.
Patient and Expert Participants

The video also included 7 authentic patient volunteers
with type 2 diabetes, who shared their stories and testimonials regarding physical activity and living with diabetes.
Patient volunteers were recruited from a previous research
study of exercise training, as well as from local diabetes and
amputee support groups. Eligible candidates were middleaged or older adults with diabetes who may have had an
additional health concern (eg, obesity, diabetes-related complication or disability) and were currently making progress
toward their physical activity goals across a spectrum of
activity options (eg, walking, structured exercises or classes
at a facility, or in-home exercise).
Patient volunteers were screened to gather demographics (ie, age, gender), age of diabetes onset, means
of treating diabetes, and type/frequency of their physical
activity. This information was sent to the scriptwriter,
who contacted them for a more thorough interview
regarding physical activity. Factors such as gender, body
size, and status of exercise success of the on-screen candidates were carefully considered to foster representativeness and ability of the target audience to relate to the
volunteers. Ultimately, 4 individuals were selected for
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Table 1

Content Outline for the 15-Minute Physical Activity Educational Video
Topic

Content

Part 1: Opening

Personal stories by patient volunteers: Saul, Cora, Avis, Charles
Introduction by narrator, US surgeon general, Dr Regina Benjamin MD, MBA
Overview of exercise; blood sugar, blood pressure, and cholesterol control
by exercise physiologist
Understanding glucose and the role of physical activity in glucose use (blood
vessel, glucose animation) by endocrinologist
Personal testimonials from patient volunteers on the effects of exercise on
everyday life (relating to energy level, sleep patterns, and medication
needs)
Who should be screened prior to beginning exercise

Part 2: How exercise affects diabetes, blood pressure,
and cholesterol

Part 3: How to get started—being prepared and what to
expect

Part 4: What types of physical activity and how much

Part 5: Avoiding harm and staying safe during exercise

Part 6: Setting goals for physical activity
Part 7: Closing

Communication with health care provider by endocrinologist
Expectations about physical activity by exercise physiologist
Patient testimonials on beginning to exercise, initial motivation, developing a
routine by Avis and Cora
Descriptions of aerobic, resistance, and flexibility types of physical activity;
recommended amounts; and benefits of each type by US surgeon general
and exercise physiologist
Exercise options for individuals with limited mobility by endocrinologist
Preexercise and safety recommendations (narrator)
Preparations to prevent hypoglycemia during exercise: patient testimonial by
Avis
Discussions of signs of hypoglycemia by endocrinologist
Planning and scheduling to make exercise part of routine life by narrator,
exercise physiologist, and endocrinologist
Final recommendations and encouragement (US surgeon general)
Inspiring patient testimonials and final advice from Cora, Avis, Saul, Charles

filming and production: 2 males and 2 females (3 African
Americans, 1 Caucasian), ranging in age from 58 to 68
years old and with diversity in their preferred type of
physical activity, success with physical activity, body
type, and mobility. Volunteer commentary was predominantly unscripted, allowing them to freely share their
experiences with overcoming challenges to initiate and
maintain physical activity.
Health care professionals delivered key clinical information in the video. The exercise physiologist (K.J.S.)
and an endocrinologist (S.H.G.), who served in the
expert roles, also represented racial and gender diversity.

Communications Department, a multimedia agency with
over 30 years of experience in medical education video
production. The Digital Media Group oversaw all aspects
of preproduction (ie, client meetings, script writing, storyboard preparations, equipment/location preparation),
graphics development (ie, a stylized 2-dimensional animated sequence demonstrating blood vessel disease and
fat deposits clogging the arteries), filming, and postproduction (eg, music and narration, editing).

Production

Participants

The DECIDE to Move! video was produced by the
Digital Media Group of the Johns Hopkins Marketing and

Two independent screening groups were held for persons with type 2 diabetes to view the video and provide

Video Screening for Patient
Satisfaction and Usability
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Table 2

Combined Evaluation Results From Patient Screening Groups (N = 20)a
Satisfaction Questionnaire Items

Item Scoreb

How would you rate the DVD overall?
4.75 ± 0.44
How informative was the DVD?
4.60 ± 0.60
How well did the DVD hold your interest and attention?
4.75 ± 0.44
How easy to understand was the DVD?
4.95 ± 0.22
How easy to see was the DVD and visuals?
4.90 ± 0.31
How easy to hear and follow was the DVD?
4.90 ± 0.45
What main message(s) did you take away from the DVD? (open-ended responses):
I learned that exercise helps diabetes like medicine; exercise helps bring down glucose numbers.
I learned that exercise /activity can help control blood sugar levels; may eliminate some pills.
I learned about the importance of exercise, and how to maintain a regular schedule for exercise.
I was reminded of the importance of some form of exercise regularly.
 I learned about the basics of taking care of your diabetes by working out gradually, regular exercise and taking proper care of body,
feet, blood & cholesterol.
Exercise is crucial and essential in terms of maintaining healthy, safe body levels of blood glucose, cholesterol and pressure.
I learned about the great benefits that are gained from physical activity.
I learned about the importance of exercise and its effect on the management of diabetes.
You are responsible to do the necessary exercise!
Proper exercise along with your medicine and proper diet can help you control your diabetes.
For people with diabetes, regular [aerobic] exercise is extremely important and beneficial.
How to save your life on regular-some important skill.
To take better care of myself.
 The DVD discusses exercise but I thought it should talk about both exercise and nutrition and talk about programs that would help all
kinds of people and individuals.
Exercise as well as diet and medication are important as controlling factors for diabetes.
Take control of your diabetes by eating the right foods and do exercise every day.
Exercise, Exercise, Exercise.
Start out little, but build up on your exercise each day/each week.
Screening group 1 (n = 8), screening group 2 (n = 12).
Rated on a scale of 1-5 (1, not at all; 5, very much).

a

b

feedback and ratings. The first was held in January 2011
and the second in March 2011. Reflecting the health disparities focus of the Project DECIDE program of
research, participants were 8 (screening 1) and 12
(screening 2) African American men and women with
type 2 diabetes who were residing in Baltimore City and
were recruited from a prior study.12 Participants were 61
± 10 years old (range, 43-80 years) and reported high
school education.
Procedure

Participants attended a 90-minute visit. After completing the informed consent process, participants viewed the

DECIDE to Move! video. Following the video, participants were asked to remain quiet until each participant
completed a formal satisfaction survey for feedback and
ratings. Participants rated on a scale of 1 to 5 (1, not at
all; 5, very much) each of the following dimensions:
overall satisfaction with the video, how informative they
found the video to be, how well the video held their interest and attention, how easy the video was to understand,
and how easy the video was to see and hear. A final openended question assessed the main message that was taken
away from the video.
After the surveys were complete and collected, an
informal discussion was held for open-ended feedback
on the video content and technical aspects (eg, audio and
Volume 38, Number 6, November/December 2012
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video quality, clarity). Feedback from the first screening
group led to edits and revisions to font size, spelling
errors, and animation. The revised version of the video
tool was then presented to the second screening sample
and assessed.
Results

The results from the 2 screening groups are found in
Table 2. Patients rated the video very highly across each
dimension evaluated. Responses to the open-ended question assessing the main “take-home” message were consistent with core content topics presented in the video
(Table 2).

Clinical Use
The DECIDE to Move! Physical Activity for People
With Type 2 Diabetes video is currently being used as an
educational tool in conjunction with a problem-solving
intervention aimed at improving self-management behaviors in African Americans with poorly controlled diabetes and cardiovascular disease risk factors. To secure a
copy of the video, refer to the first page of this article.
The video can be used as a stand-alone educational tool
or as part of a larger educational program aiming to
empower individuals with type 2 diabetes to take strides
in increasing physical activity in their daily lives for better health.

Conclusion
DECIDE to Move! Physical Activity for People With
Type 2 Diabetes is a 15-minute video developed to challenge barriers that impede physical activity initiation and
engagement in persons with type 2 diabetes. The video
was customized to the target audience, providing evidence-based recommendations for physical activity,
safety guidelines, and behavioral strategies for overcoming barriers. It was found to be engaging and informative
in this development and evaluation study. It is currently
being used as an educational tool in a problem-solving

self-management training program for African Americans
in poor metabolic control. Furthermore, the video has
application to a wider population, as evidenced by its
receipt of a 2011 Telly Award in the Health and Wellness
category, honoring excellence in educational films and
videos. The aim of dissemination of this publicly available video is empowerment of more individuals to
“decide to move” to improve their disease management.
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Erratum
The TDE article “Development and Evaluation of the DECIDE to Move! Physical Activity Educational Video” by
Haseeb M. Majid, Kristina P. Schumann, Angela Doswell, June Sutherland, Sherita Hill Golden, Kerry J. Stewart, and
Felicia Hill-Briggs, published in the November/December 2012 issue of TDE was missing a QR code for the video.
In addition, the article was actually a Tool Chest.
(TDE 2012;38(6):855-859) (Original DOI: 10.1177/0145721712462748)
Corrected text with QR code:
The video is available to the public electronically via the web
(http://www.youtube.com/watch?v=z-UfMvBoGVU), or to obtain
single or multiple copies of the DVD, readers can make a request via
e-mail at projectdecide@jhmi.edu or phone (410) 502-0662.
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