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Effect of DECIDE (Decision-
making Education for Choices

In Diabetes Everyday) Program
Delivery Modalities on Clinical
and Behavioral Outcomes in Urban

African Americans With Type 2
Diabetes: A Randomized Trial
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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, literacy-
adapted 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 = —0.24, P < 0.05). There
was significant reduction in systolic blood pressure in Self-Study (b = —4.04) and
Group (b = —3.59) at 6 months postintervention. Self-Study, Individual, and En-
hanced 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 pro-
gram suitability for broader dissemination to populations with similar educational
and literacy levels.
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Patient self-management support is rec-
ognized 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 car-
rying 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 dis-
parity, who experience higher disease
prevalence and morbidity, and are im-
pacted by health care, societal, and sys-
tems barriers to self-care and outcomes
(3). In a series of previous studies, we
developed the Decision-making Educa-
tion for Choices In Diabetes Everyday
(DECIDE) program, which uses problem-
solving training as an evidence-based
behavior change skill to facilitate identi-
fying and managing barriers to diabetes
self-management (4). The DECIDE inter-
vention was initially tested for usability
and effectiveness with people with low
literacy and functional impairment,
which can impede learning and self-
management (5,6). DECIDE intervention
acceptability and dose was demon-
strated in a clinic-based sample of high-
risk African American patients with
diabetes within an urban health care
system (7).

However, to reach underserved pop-
ulations in need of such programs, pop-
ulation health management seeks to
disseminate interventions across di-
verse 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 interven-
tionist; 2) an individual (one-on-one)
in-person format with the patient and
an interventionist, which offers directed
attention and scheduling to suit the in-
dividual patient; and 3) a group format
with up to 8-10 patients meeting in per-
son with an interventionist according
to a fixed meeting schedule. The trial was
designed to compare the effectiveness of
the three different DECIDE program de-
livery modalities with an enhanced usual

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 out-
come, and blood pressure, lipids, and be-
havioral 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 inter-
vention addresses patients’ understand-
ing of recommendations for diabetes
and CVD self-management and trains pa-
tients in problem-solving as a core diabe-
tes 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 Di-
abetes and CVD education, which reviews
key diabetes self-management behaviors
and American Diabetes Association (ADA)
recommendations regarding clinical tar-
gets (12). The educational module is
followed by eight modules of problem-
solving training, which focus on recogniz-
ing challenges and barriers to everyday
self-management, understanding one’s
problem-solving orientation, applying ef-
fective problem-solving skill training, and
learning from past experiences. Two pa-
tient workbooks accompany the program:
Diabetes and Your Heart: Facts & Informa-
tion Patient Workbook and Hitting the Tar-
gets for Diabetes and Your Heart: Your
Problem-Solving Workbook. All DECIDE
program materials were previously adap-
ted for low literacy using available consen-
sus criteria (13-16) and were tested for
usability with people with low literacy
and functional impairment that can im-
pede the learning process (5,6).

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
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at the Johns Hopkins study site. Partici-
pants were recruited using mailings,
postings on institutional community re-
search 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 crite-
ria (age 25 years of age or older, black/
African American ethnicity, and diag-
nosed 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, phle-
botomy, and blood pressure measurement
to determine trial eligibility. Eligibility
criteria were A1C =7.5% (58 mmol/mol)
and either suboptimal blood pressure (sys-
tolic 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 subopti-
mal 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. Interven-
tion 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 com-
pleted 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 ses-
sions were audiotaped. Tapes were ran-
domly selected for full review by the
DECIDE intervention supervisor to de-
termine fidelity to the protocol and
workbooks.

DECIDE Self-Study

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 par-
ticipants following the biweekly sched-
ule. Participants received one phone
call midway through the intervention
period to assess their use of the mate-
rials, but no training or education was
provided by research staff during these
calls.

DECIDE Individual

Participants received one-on-one train-
ing with an interventionist to complete
the nine education and problem-solving
training modules. The participants met
with their assigned interventionist bi-
weekly 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, partici-
pants were provided with a set of publicly
available educational materials from the
ADA that were selected to cover key di-
abetes and CVD self-management con-
tent, 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, so-
ciodemographic data, medical history,
and clinical data were collected. Partic-
ipants were asked to bring all of their
medications to the assessment visits;
medications were recorded by the
data collector. The Wide Range Achieve-
ment 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 deter-
mining 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 sphygmomanome-
ter, and the mean of three blood pressure
readings was used.

Data collection visits occurred at base-
line and at three follow-up time points.
The two primary follow-up time points
were at 1 week after the completion of

the intervention phase (referred to as
postintervention) and at 6 months after
completion of the intervention phase
(referred to as 6 months postinterven-
tion); 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 base-
line. 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 as-
sess positive/effective and negative/
ineffective health-related problem-solving
across three domains (4): 1) problem
orientation/motivation, 2) problem-
solving skill, and 3) transfer of past
experience/learning. Participants re-
spond on a 5-point Likert scale ranging
from “not at all true of me” (0) to “ex-
tremely true of me” (4). Scoring of the
HPSS consists of summing positive/
effective items with reverse-scored nega-
tive/ineffective items in each domain.
Higher scores indicate more effective
problem-solving. Psychometric proper-
ties of the HPSS have been published else-
where (20,21). For this current sample,
Cronbach o was 0.93.

Diabetes and CVD Knowledge Test

Based on information for diabetes self-
management from ADA Standards of
Medical Care in Diabetes (12), items as-
sess knowledge of risk for CVD in peo-
ple with diabetes, awareness of “good”
and “bad” cholesterol, clinical targets,
and strategies for self-management (5).
Total scores range from 0 to 18. Reliabil-
ity was o = 0.58 for this sample, reflect-
ing differences in knowledge across
content items (e.g., accuracy in identify-
ing 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 Ac-
tivities Scale (SDSCA) was used to assess
frequency of diabetes self-care behaviors
with subscale items for diet, exercise,
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glucose testing, foot care, smoking, and
medication taking (22). Scoring instruc-
tions as provided by Toobert et al. (22)
were followed to obtain the mean num-
ber of days following a general diet, exer-
cising, following a specific diet, and blood
glucose testing. Cronbach « 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 spe-
cific diet is deemed reflective of the ob-
served differences individuals exhibit
between behavior frequencies for very
specific aspects of diet (e.g., high-fat
food consumption vs. fruit/vegetable fre-
quency or spacing carbohydrates).

Statistical Analyses

Descriptive statistics were used to com-
pare the means and SDs for continuous
variables and frequency distributions for
categorical variables for the total study
sample and by intervention arm. Differ-
ences between intervention arms on
these variables were assessed using x?
test for categorical variables and general
linear model for continuous variables.

Power for the trial was calculated us-
ing A1C as a primary outcome. A sample
size of 240 (60 people per arm) was tar-
geted for randomization, with a mini-
mum sample size of 180 (45 people
per arm) required to provide 80-100%
power to detect differences in a clini-
cally 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, diabe-
tes and CVD knowledge, and subscales
from the SDSCA.

Linear mixed-effects models were
used to examine the effect of interven-
tion on change in the primary and sec-
ondary outcomes at postintervention
and at 6 months postintervention ac-
cording to the intent-to-treat principle.
Random effects were estimated for in-
tercept only when modeling change
from baseline to postintervention; mod-
els included the baseline and postin-
tervention 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 postin-
tervention). An unstructured covariance
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model was assumed. Random effects
were estimated for intercept and slope,
which allowed adjustment for any individ-
ual 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. Mod-
els were adjusted by age, years of educa-
tion, and baseline PHQ-2 score. Missing
data were handled by applying full infor-
mation maximum likelihood. In addition,
because of the intervention design, piece-
wise 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 pri-
mary and secondary outcomes once
there were no more intervention contacts
(postintervention to 6 months postinter-
vention). For each participant, a piece-
wise linear function was specified with
an intercept at baseline and two slopes
(i.e., baseline to postintervention and
postintervention to 6 months postinter-
vention). Thus, all analyses included base-
line and follow-up values of the outcome.
Analyses were conducted using SAS

version 9.3 and Hierarchical Linear Mod-
eling software version 6.08.

RESULTS

Participant Characteristics
The CONSORT diagram is available as
Supplementary Fig. 1. The study eligibil-
ity screening visit was completed by
382 people. Among those screened,
the eligibility rate was 48%, indicating
that almost half of the community sam-
ple had A1C, blood pressure, and lipid
values within recommended clinical
ranges. A resulting 182 people com-
prised the trial sample, with balanced
allocation to each treatment arm. The
retention rate for this study was 87.4%.
Table 1 displays the baseline charac-
teristics for the total sample, and by
treatment arm. The Self-Study arm par-
ticipants 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

Table 1—Participant characteristics at baseline

Enhanced UC

DECIDE Self-Study
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of less than $10,830. Forty-one (23%)
participants screened positive for de-
pression (PHQ-2 score =3). Participant
self-reported complications and comor-
bidities were as follows: 39 (22%) reti-
nopathy; 53 (29%) peripheral vascular
disease; 99 (54%) peripheral neuropa-
thy; 9 (5%) ulcers or gangrene; 6 (3%)
amputations; 19 (10%) kidney problems;
5 (3%) liver problems or cirrhosis; 54 (30%)
asthma, emphysema, or chronic bronchi-
tis; 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 re-
ported for the two intervention arms
that necessitated in-person visits. For
the DECIDE Group arm, 82% of partici-
pants attended more than five out of
nine sessions and were thus deemed
to have had adequate program expo-
sure. 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

DECIDE Individual DECIDE Group

Total (n = 182) (n = 45) (n =46) (n = 45) (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) 8.79 (3.59) 9.48 (2.90) 8.33 (3.80) 8.62 (3.88) 8.74 (3.72)
>12th grade, n (%) 48 (27%) 9 (20%) 12 (27%) 14 (31%) 13 (29%)
9-12th grade, n (%) 46 (26%) 17 (38%) 8 (18%) 9 (20%) 12 (27%)
5-8th grade, n (%) 51 (28%) 14 (31%) 16 (36%) 13 (29%) 8 (18%)
<5th grade, n (%) 35 (19%) 5(11%) 9 (20%) 9 (20%) 12 (27%)
Annual income <$10,830, n (%) 55 (30%) 9 (20%) 13 (28%) 18 (40%) 16 (35%)
A1C (%), mmol/mol 9.03 (1.70), 75 9.24 (1.69), 77 8.78 (1.65), 72 9.18 (1.68), 77 8.93 (1.81), 74

SBP (mmHg) 137.58 (23.22) 134.34 (20.69) 143.64 (24.46)
DBP (mmHg) 95.09 (14.38) 93.50 (13.71) 98.11 (14.82)
HDL (mg/dL) 53.69 (17.03) 51.20 (13.88) 54.41 (20.77)
LDL (mg/dL) 105.54 (39.36) 115.11 (54.19) 97.83 (32.26)
Total Health Problem-Solving Scale 19.99 (3.91) 19.83 (3.24) 19.97 (4.12)
Diabetes and CVD knowledge 12.56 (2.47) 12.89 (2.52) 12.16 (2.47)
General diet (no. days) 4.03 (2.02) 3.99 (2.03) 4.20 (1.77)
Specific diet (no. days) 3.79 (1.84) 3.50 (1.73) 4.16 (1.93)
Exercise (no. days) 3.38 (2.34) 3.00 (2.50) 3.03 (2.16)
Blood glucose testing (no. days) 4.42 (2.70) 4.61 (2.71) 5.08 (2.34)
PHQ-2 1.44 (1.64) 1.84 (1.81) 1.22 (1.68)
PHQ-2 positive screen, n (%) 41 (23%) 14 (8%) 7 (4%)
Insulin shot, n (%) 111 (61%) 29 (64%) 28 (61%)
Diabetes pills, n (%) 132 (73%) 31 (69%) 33 (72%)

136.01 (22.84)
94.80 (15.04)

136.22 (24.29)
93.92 (13.94)

51.98 (15.04) 57.04 (17.42)
100.91 (28.56) 108.33 (36.37)
19.95 (4.22) 20.21 (4.10)
12.42 (2.77) 12.76 (2.08)
4.19 (1.92) 3.75 (2.34)
4.00 (1.61) 3.52 (2.02)
3.77 (2.37) 3.67 (2.28)
3.91 (2.63) 4.08 (2.99)
1.38 (1.47) 1.30 (1.56)
10 (6%) 10 (6%)
27 (60%) 27 (59%)
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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five of the nine sessions, 54% attended
seven or more sessions, and 23% of par-
ticipants 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).

Change in A1C

Change in A1C was analyzed for all par-
ticipants (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 par-
ticipants, A1C declined by 0.57% (P <
0.05) in the Group arm between base-
line and postintervention, a greater re-
duction than Enhanced UC (b = —0.68,
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 En-
hanced UC (b= —0.84, P < 0.05). DECIDE
Self-Study also had a significant decline
at the 6-month postintervention time
point, and A1C did not increase signifi-
cantly 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.

Change in Blood Pressure and Lipids

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

Enhanced UC arms had significant de-
clinesin 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).

Change in Behavioral Outcomes
Table 3 shows change in health-related
problem-solving, diabetes and CVD
knowledge, and diabetes self-care activ-
ities. There was a significant increase in
problem-solving across all treatment
arms from baseline to 6 months postin-
tervention. 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 partici-
pants’ problem-solving from baseline
to postintervention. This interaction did
not significantly predict change in prob-
lem-solving from baseline to 6 months
postintervention. Knowledge increased
in all treatment arms from baseline to
6 months postintervention. The Self-
Study (b = 0.33, P = 0.05) and Individual
(b = 0.33, P = 0.05) arms increased in
knowledge significantly more than En-
hanced 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 postinterven-
tion only in the Self-Study arm. Partici-
pants 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 postinterven-
tion and 6-month postintervention
follow-up time points, respectively. Effect
sizes (Cohen d) (7) for changes in behav-
ioral variables in each treatment arm are
presented in Supplementary Table 1.

Change and Maintenance of

Treatment Effects Based on Piecewise
Linear Mixed-Effects Models

Figure 1 displays results from the piece-
wise linear mixed-effects models for
A1C, health problem-solving, and diabe-
tes and CVD knowledge. Change in A1C
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Table 3—Changes in behavioral outcomes at the postintervention and 6-month postintervention follow-up visits

DECIDE Self-Study DECIDE Individual DECIDE Group

Enhanced UC

6 months
postintervention

6 months
postintervention

6 months
postintervention

6 months
postintervention

Postintervention Postintervention

Postintervention

Postintervention

Health Problem-

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

Solving Scale
Diabetes and CVD

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

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

0.85 (0.29), P < 0.01 0.28 (0.09), P < 0.01 0.17 (0.29), P

0.41 (0.38), P

knowledge

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

0.07

0.54 (0.29), P

0.07
0.55 0.20 (0.09), P < 0.05 0.90 (0.30), P < 0.01

General diet*
Specific diet*
Exercise*

0.93 (0.29), P < 0.01 0.32 (0.09), P < 0.001

0.42 (0.38), P

0.09
0.73

=0.44

—0.09 (0.12), P

0.28

0.73 0.04(0.12), P =

—0.14 (0.39), P

0.11 0.98(0.38), P <0.05 0.31(0.12), P < 0.01

0.28 0.19(0.12), P =

Blood glucose

0.32

0.41(0.32), P < 0.01 1.41(0.35), P <0.001 0.12(0.12), P

=0.11

0.56 (0.35), P

0.79

0.17 0.40(0.34), P=0.24 0.03(0.12), P=

0.69 (0.35), P < 0.05 0.16 (0.12), P

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 3 coefficient (SE), P value.

*Subscales from the Summary of Diabetes Self-Care Activities Scale.

is presented for all participants and for par-
ticipants with A1C =7.5% (58 mmol/mol).
Participants in the Group arm showed a
significant reduction in A1C at postinter-
vention but a significant increase be-
tween postintervention and 6 months
postintervention, irrespective of base-
line 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 postinterven-
tion and continued to decline from
postintervention to 6 months postinter-
vention, but not statistically signifi-
cantly. 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 treat-
ment arms from baseline to postinter-
vention, which was sustained from
postintervention to 6 months postinter-
vention (Fig. 1C). Similarly, diabetes and
CVD knowledge increased for each
treatment arm initially and improve-
ment was maintained. Knowledge con-
tinued 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 problem-
solving skills training to identify and ad-
dress barriers to diabetes self-care in
the context of everyday life. Findings re-
veal that the DECIDE training, in each
delivery modality (Self-Study, Individu-
al, and Group), increased participants’
health-related problem-solving ability
and diabetes and CVD knowledge after in-
tervention, 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 in-
crease 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 Self-
Study 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 modal-
ity 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 individ-
ual and group modalities of type 2 di-
abetes 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 evi-
dence comparing modalities for psy-
chosocial-oriented interventions or
outcomes in diabetes. To our knowledge,
there are no prior studies examining
comparisons with a self-directed treat-
ment modality.

Participants in this study were health-
ier 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 con-
trol. However, of those screened for
the current study, we observed a 48%
eligibility rate, indicating better disease
control in this community sample. In ad-
dition, the community sample had
higher education and literacy than our
prior, clinic-based sample. This could re-
flect the difference between community

samples (seeking health information/
intervention) and clinic patients identi-
fied from an administrative database.
The Self-Study delivery modality, with
DECIDE program adaptations for usabil-
ity 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 subopti-
mal glycemic and blood pressure control,
demonstrating better utility with patients
identified as being at higher risk for ad-
verse diabetes outcomes. Longer-term
studies are needed to detect whether im-
provements in the behavioral skills confer
clinical benefit over longer duration in pa-
tients 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 de-
pression has been shown to be associ-
ated 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 in-
tervention has a long history as an evi-
dence-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 asso-
ciated with greater improvement in
problem-solving after intervention, con-
sistent with known benefits of this ap-
proach. 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 pres-
sure over the study period. This is con-
sistent with trends seen in other clinical
trials with hypertensive African Ameri-
can participants. For example, Pavlik
et al. (29) reported that, based on three
National Institutes of Health (NIH)-
funded cluster randomized trials of be-
havioral 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, includ-
ing hypertension and diabetes, have im-
plications for researchers’ ability to
detect the effectiveness of experimental
study arms on outcomes that are tar-
geted metrics in care delivery systems
and surrounding communities. Interest-
ingly, although A1C is also a targeted
metric in current health care improve-
ment initiatives, in the current study,
the Enhanced UC condition did not dem-
onstrate improvements in A1C in people
in suboptimal glycemic control, whereas
the DECIDE intervention arms did. En-
hanced UC did show improvements in
disease knowledge and problem-solving,
which may be attributable to careful se-
lection of publicly available diabetes and

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 sam-
ple 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 popu-
lations 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 de-
livery modalities of a psychosocial inter-
vention for diabetes self-management
support. Moreover, the Self-Study mo-
dality, which emerged as the most ef-
fective of the treatment arms, is the
lowest-resource delivery modality, re-
quiring 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 in-
terventions across clinical and commu-
nity settings and populations, flexibility
in efficacious modalities is optimal. It is
recommended that future implementa-
tion work examine patterns of modality
effectiveness across populations and
settings in need of evidence-based,
structured, approaches to patient self-
management support.
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