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Abstract
Objective—In this pilot study, we evaluated the impact of providing patients with a literacy-
appropriate diabetes education guide accompanied by brief counseling designed for use in primary
care.

Methods—We provided the Living with Diabetes guide and brief behavior change counseling to
250 English and Spanish speaking patients with type 2 diabetes. Counseling sessions using
collaborative goal setting occurred at baseline and by telephone at 2 and 4 weeks. We measured
patients' activation, self-efficacy, diabetes distress, knowledge, and self-care at baseline and 3-
month follow-up.

Results—Statistically significant (p ≤ 0.001) and clinically important (effect sizes = 0.29–0.42)
improvements were observed in participants' activation, self-efficacy, diabetes-related distress,
self-reported behaviors, and knowledge. Improvements were similar across literacy levels. Spanish
speakers experienced both greater improvement in diabetes-related distress and less improvement
in self-efficacy levels than English speakers.

Conclusion—A diabetes self-management support package combining literacy-appropriate
patient education materials with brief counseling suitable for use in primary care resulted in
important shortterm health-related psychological and behavioral changes across literacy levels.

Practice implications—Coupling literacy-appropriate education materials with brief
counseling in primary care settings may be an effective and efficient strategy for imparting skills
necessary for diabetes self-management.
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1. Introduction
Although medical innovations continue to improve the quality of chronic illness care,
patients assume the responsibility for implementing recommendations on a daily basis.
Unfortunately, patients are frequently not taught the complex skills necessary to manage
their disease in their homes, workplaces, and communities [1,2]. Consequently, recent
models of chronic illness care emphasize the importance of patient-centered self-
management support [3,4].

In order to manage their disease in the context of their daily lives, many patients with
diabetes need support in acquiring and applying practical knowledge, setting realistic goals,
and problem solving. This support must also attend to patients' literacy and culture to help
ensure they can understand and apply self-management information [5–7]. Moreover, aiding
patients in enhancing their self-management requires consideration of their self-efficacy and
motivation to engage in diabetes self-care activities [8–12].

To provide a practical structure for self-management support in primary care clinics, we
created a self-management support package which included a literacy-appropriate education
guide, entitled Living with Diabetes, with a brief counseling intervention to actively engage
patients in their diabetes care. The purpose of this pilot study was to assess the impact of
combining the guide with brief counseling in primary care clinics. We hypothesized that the
intervention would decrease patients' distress and increase patients' diabetes knowledge,
self-efficacy, and motivation, and improve diabetes self-management behaviors across
literacy levels.

2. Methods
2.1. Material development

The patient-centered Living with Diabetes guide and accompanying brief counseling
intervention were developed by an interdisciplinary team of clinician researchers with input
from patients and providers. The guide addresses topics identified by patients and providers
as most important, including diet, physical activity, blood glucose monitoring, medication
adherence, and insulin use. It was designed to be easily understandable across literacy levels
by using plain language, a conversational tone, limited information, and pictures to convey
and clarify important content. Iterative cognitive interviews with patients and providers
helped ensure the guide was appealing, easily understandable, and useful.

The self-management support package, including the guide and brief behavioral counseling,
was grounded in social cognitive theory. Using social cognitive theory principles, we hoped
to teach behavior change skills by modeling the creation of small, personally relevant and
immediate goals for behavior change. Pictures of patients illustrating practical tips and a
“You Can Do It” page at the end of each chapter were included to facilitate problem solving
and goal-setting skills. For more detailed discussion of the materials development, see ref.
[13].

2.2. Sample
The study was conducted between August 2006 and June 2007 in three academic internal
medicine practices in California, Louisiana and North Carolina. Patients were referred to the
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study by their health care providers and interviewed by trained research assistants in the
clinical setting. Eligible participants included English and Spanish speaking patients aged
≥18 years who had a type 2 diabetes diagnosis and could be contacted by telephone. We
excluded patients who, according to their referring health care provider, were not
responsible for, or capable of, managing their own diabetes care (e.g. residents of skilled
nursing facilities, those with significant cognitive impairments). All Spanish-speaking
patients were recruited from the California site.

Participants' literacy was assessed pre intervention. Pre- and post-structured interviews used
a battery of five tests assessing participants' activation, distress, self-efficacy, engagement in
their care, and knowledge. In addition, one site (NC) recorded the time required for each
phase of counseling. Goal-setting, problem solving, and self-reported behavior change are
reported in another paper.

2.3. Measurement instruments
We used structured interviews to determine participants' sociodemographic characteristics
(age, gender, race, years of education, insurance status and length of time with diabetes).
Participants' last available BMI and hemoglobin A1C (HbA1C, mean = 76 days before
recruitment) were collected through clinical information systems.

Activation, self-efficacy, diabetes distress, and self-care were measured with four orally
administered instruments. All were validated scales providing Likert-type responses. For
ease of interpretation, we converted raw scores to a 100 point scale. Higher scores indicate
better activation and self-efficacy, greater distress, and improved diabetes self-care
behaviors. We assessed diabetes-related knowledge using a series of free-response questions
created to reflect the guide's content.

2.3.1. Patient activation—We used the Patient Activation Measure (PAM), a 13-item
measure of participants' knowledge, skills, beliefs, and behaviors. A high score on the PAM
suggests respondents are aware of, and involved in, preventive actions related to their own
care [11,14].

2.3.2. Diabetes-related distress—The Diabetes Distress Scale (DDS) is a 17-item
measure of diabetes-related emotional distress [15]. It has four subscales corresponding to
emotional burden, physician-related distress, regimen distress, and diabetes interpersonal
distress.

2.3.3. Self-efficacy—Diabetes self-efficacy was assessed using an eight-item measure
asking respondents to rate their confidence in their ability to perform individual diabetes
self-care activities, such as monitoring their blood glucose, getting medical attention, and
taking care of their health [16].

2.3.4. Diabetes self-management activities—We used a five-item scale asking
participants to rate their ability to manage their medications, monitor their blood glucose,
maintain a diet, exercise, and conduct foot care [17].

2.3.5. Knowledge—Diabetes knowledge was assessed with a nine-item instrument
developed by the authors to reflect the guide's content (see Appendix A). Open-ended
questions ranged from general knowledge about diabetes (“Diabetes can harm what parts of
your body?”) to specific actions to be taken in the event of hypoglycemia (“What are some
steps to treat low blood sugar?”). For participants taking insulin, we asked two additional
insulin-specific questions. Two content experts (ASW and BBS) scored responses as correct
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or incorrect (Kappa 0.90). Overall scores are presented as the percentage of questions
answered correctly.

2.3.6. Literacy—Patient literacy was assessed pre-intervention using the short version of
the Test of Functional Health Literacy for Adults (S-TOFHLA) [18,19]. The S-TOFHLA is
a reading comprehension test commonly used in health care settings. It is highly correlated
with tests used in general education such as the revised Wide Range Achievement Test (r =
0.74) [20] and with scores on the rapid estimate of adult literacy in medicine (REALM) (r =
0.84) [21]. The S-TOFHLA is scored on a scale of 0–36 with a score of 23–36 indicating
adequate literacy, 17–22 indicating marginal literacy, and 0–16 indicating inadequate
literacy [18,19]. Because we hypothesized that the effects of literacy would persist into the
marginal range, we pre-specified that the marginal and inadequate groups would be
combined for analysis.

2.4. Intervention
The intervention consisted of an in-person introduction to the guide and brief counseling
session, and two brief counseling sessions by telephone. All patient contacts were conducted
by research assistants (RAs). RAs from all three sites were trained in a 1-day, in-person
session led by the study team's clinician-investigators. RA training focused particular
attention on interviewing and patient-centered goal setting, using the materials and
techniques published by Lorig [22] and Bodenheimer et al. [23].

2.4.1. Initial contact and baseline data collection—In each case, the RA obtained
informed consent and administered the literacy assessment, sociodemographic survey, and
battery of five surveys. The RA then introduced the Living with Diabetes guide, briefly
reviewed its contents, and focused particular attention on the goal-setting pages at the end of
each chapter. Modeling our intervention after that described by Lorig [22], RAs asked
participants to identify the domain of diabetes self-care – eating, exercise, taking
medications, testing blood sugar, or taking insulin – on which they would like to focus.
Participants were aided in identifying one concrete and achievable goal, or “action plan,” for
improving their diabetes self-management. Participants were then asked to rate their
confidence in their ability in complete their Action Plans on a scale from 0 to 10. Using the
behavior change model described by Bodenheimer [23], RAs encouraged those who rated
their confidence lower than 7 to engage in additional problem solving in order to make their
action plans more easily achievable [23]. We viewed participants' completion of action
plans, and the confidence engendered by that success, as a critical element of the
intervention. See Table 1 for an outline of the action plan process used during the
intervention.

2.4.2. Two and four weeks after initial visit—Approximately 2 and 4 weeks after the
initial visit, RAs contacted participants by telephone. Using semi-structured interviews, RAs
assessed how participants had used the Living with Diabetes guide and determined progress
with their most recent action plan. RAs then facilitated participants' plans for sustaining and
creating additional action plans. RAs also helped participants identify and find solutions for
overcoming self-management barriers that limited completion of their action plans.

2.4.3. Twelve to sixteen weeks after initial visit—Either during an office visit or by
telephone, RAs conducted an exit interview which included each of the post-test surveys and
assessment of participants' experience with the guide and clinical intervention.
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2.5. Analyses
All analyses were conducted using Stata version 9.2. Descriptive statistics were generated
for the demographic and health-related characteristics of the sample. Independent t-tests and
chi square statistics were generated to identify differences between participants who
completed the study and those who were lost to follow up. Differences in the means of the
outcome measures pre and post intervention were assessed using paired t-tests. Change
scores (i.e. difference between pre and post outcomes) were also calculated for each
outcome measure and were used to calculate standardized effect sizes (mean of change
scores/S.D. of change scores) and to conduct analyses by literacy (adequate vs. inadequate/
marginal), and language (English vs. Spanish). Differences in mean change scores by
literacy and language were assessed using independent t-tests.

3. Results
3.1. Participants

Two hundred and fifty patients with type 2 diabetes (80 from CA, 85 from LA and 85 from
NC) agreed to participate (Table 2). Most were racial and ethnic minorities (45% were
African-American and 33% Hispanic) and female (65%). Almost half of the participants
were uninsured, did not finish high school, and demonstrated less than adequate literacy.
Study patients communicated extensive experience with their diabetes, with an average
length of time since diagnosis of 9 years.

3.2. Completion of intervention
Most patients (92%) participated in all four planned study contacts (baseline and 2, 4, and
12–16 weeks). Of the 20 participants who did not complete the study, 10 missed the 2-week
call, 8 missed the 4-week call, and 2 missed the 12–16-week exit interview. Patients who did
not participate in all study contacts were younger (51 years vs. 56 years, p = 0.01), more
educated (12 years vs. 10 years, p = 0.03), had higher literacy levels (75% vs. 55% with
adequate literacy, p = 0.04), and were more likely to be African-American (70% vs. 43%, p
= 0.01) than those participating in all study contacts. They were also less likely to be
Hispanic (15% vs. 35%, p = 0.04), to have a regular physician (35% vs. 65%, p = 0.003),
and to have Medicare insurance (5% vs. 25%, p = 0.02). Individuals lost to follow-up also
had higher baseline PAM scores (77 vs. 72, p = 0.03).

Data collected at the NC site showed that the baseline intervention lasted approximately 15
min and the telephone contacts averaged 14 min (5–30, S.D. = 4.3). The mean number of
contact attempts per telephone interview was 1.7 (1–6).

3.3. Changes in measures
We observed statistically significant (p ≤ 0.001) and clinically important changes in
participants' knowledge, self-efficacy, activation, and self-reported behavior from baseline
to study completion (Table 3). In addition to significant reductions in total diabetes distress
reported in Table 3, changes were seen in two of the four subscales – emotional distress
(mean change = −1.85, effect size 0.31, p < 0.001) and regimen-related distress (mean
change = −2.72, effect size 0.49, p < 0.001).

3.4. Differences by literacy and language
Participants with marginal or inadequate literacy experienced similar improvements as
participants with adequate literacy (Table 4). However, differences in improvement among
the English and Spanish speakers varied (Table 5). Overall diabetes distress declined more
for Spanish-speakers than for their English speaking counterparts (−8.3 vs. −3.8, p = 0.03).
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This relationship was primarily driven by greater reductions in the emotional distress
subscale among Spanish speakers compared to English speakers (−3.1 vs. −1.3, p = 0.03).
Self-efficacy levels improved only for English speakers. Self-care improvement for English
speakers was also greater and approached significance (6.9 vs. 3.0, p = 0.05).

4. Discussion and conclusion
4.1. Discussion

Our literacy-appropriate self-management support package, which included the Living with
Diabetes guide and brief behavior change counseling, produced important improvements in
patient knowledge, activation, self-efficacy, diabetes distress, and self-care behaviors. Two
aspects of this feasibility study are particularly relevant to population-based strategies for
improving diabetes care. First, its effectiveness across literacy levels has important
implications for addressing literacy-related gaps in diabetes self-management. Second, the
brevity of our intervention suggests its potential for use in primary care settings.

We found similar gains in outcomes for those with adequate and low literacy, suggesting
that our strategy to reduce the complexity of self-management and our focus on behavior
change – rather than on knowledge acquisition – may help mitigate literacy-related barriers.
Because other studies using patient-centered, low literacy print or multi-media materials
have been ineffective in increasing knowledge and/or self-efficacy of patients with low
literacy [24,25], we did not rely solely on the written materials to achieve these results and
believe that the brief counseling included in our intervention (i.e. goal setting and problem
solving) was essential for teaching the self-management tasks and behavior change skills
addressed in this study.

The results of our intervention are consistent with other studies suggesting that goal setting
is feasible and effective in vulnerable populations [26–28], and that disease-related
education can improve self-management for those with low-literacy [29,30]. In addition, the
health-related psychological and behavioral changes resulting from our brief intervention are
comparable to other interventions incorporating much more intensive strategies. The
magnitude of the improvement we observed in patient activation is similar to that observed
in an intervention incorporating 15 h of chronic illness support classes over a 6-week period
[14,31]. Likewise, the magnitude of improvements we observed in self-efficacy, self-
management, diabetes knowledge, and empowerment was similar to studies incorporating
12–15 h of patient education over 5–6 weeks [32,33]. Therefore, our results suggest that our
intervention may be efficient enough for use in primary care settings without significant loss
of effectiveness.

The efficiency and effectiveness of this intervention make it particularly suitable for
dissemination into primary care practices, where the majority of diabetes education takes
place [34]. The ways in which diabetes education is currently provided in primary care
practices is rarely effective in helping patients change behaviors [1]. This may be a result of
diabetes education assuming a medical model in primary care settings, focusing on the
severity of the disease and associated health risks rather than on how to help patients
practically manage the disease in the context of their daily lives. In contrast, our counseling
focused on teaching patients how to set achievable goals and how to overcome barriers to
behavior change skills that – while emphasized by chronic illness experts – are commonly
missing from clinical care [2,35].

Dissemination of this intervention into busy primary care practices may be limited by its use
of behavioral counseling and repeated patient follow-up. To mitigate barriers to
implementation in primary care settings, we designed each goal-setting session to be
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completed within 15 min. We also relied on non-professional research assistants, briefly
trained in diabetes self-management goal setting, to introduce the educational materials to
patients, to help patients create achievable action plans, and to provide ongoing support. Our
success with this model suggests that a variety of staff members working in primary care
offices could learn to administer the counseling rather than relying exclusively on direct care
providers. In addition, the success of incorporating telephone follow-up suggests that this
intervention may be particularly appropriate for rural patients whose access to formal
disease management counseling is often limited.

Because this study was designed to assess feasibility, it has a number of important
limitations. These include lack of a control group, lack of objective clinical outcome
measures, and difficulty interpreting language-based differences since language was
perfectly confounded by site. Using research personnel to administer the study surveys and
to conduct the intervention may have influenced participants toward offering desirable
responses and could bias the measurement. However, such bias could occur at baseline and
at follow-up. Additionally, using research personnel to perform the intervention limits our
ability to assess the feasibility of implementing the intervention into existing clinical
structures. Our intervention is currently being evaluated in community-based primary care
clinics using their own staff to implement the intervention. This randomized, controlled
effectiveness trial will use research personnel to assess outcomes and include objective
clinical outcomes such as glycosylated hemoglobin and blood pressure.

4.2. Conclusion
Results from this study suggest that a literacy-appropriate self-management support
package, including written educational materials and a brief counseling strategy, enhances
self-management through improvements in practical knowledge and self-management
behaviors. These successes were observed across literacy levels.

4.3. Practice implications
The Living with Diabetes guide and accompanying counseling process may be an effective
strategy for teaching diabetes self-management skills in primary care settings. Since our
materials were designed for both low-literacy and Spanish-speaking patients, clinics caring
for these populations may find them particularly useful. Our results suggest that non-medical
professionals can use appropriate educational materials and structure to teach patients
effective goal-setting behavior. This process of using patient-centered materials and action-
planning may also translate to other chronic conditions requiring patient self-care.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1

Elements of the action plan process used in the interventiona.

I. Establish the action plan around four key questions

1. WHAT?

2. HOW MUCH? (of the activity)

3. WHEN? (time of day, or when during the week)

4. HOW MANY TIMES per week?

Here are some examples of plans answering the key questions:

• I will walk (WHAT) around the park in my neighborhood (HOW MUCH), before dinner (WHEN), 4 times a week
(HOW MANY TIMES).

• I will cut back on my carbs (WHAT) by eating just the 1/4th plate portion (HOW MUCH) at dinner (WHEN), 5 times
this week (HOW MANY TIMES).

II. Check confidence

It's important for the patient to be fairly confident that they will accomplish their entire plan. Using a scale of 0 (no way!) to 10
(absolutely!), we want a confidence level of 7 or more.

Example:

 On a scale from 0 to 10 where 0 is not confident at all and 10 is completely confident, how confident are you that you will (then
repeat the patient's action plan verbatim)?

If the patient answers below 7, the action plan should be changed, so the patient is more confident

• Do problem solving (What might get in the way of your accomplishing this plan? How can we change this plan so you'll
be more confident?)

• Ask the patient to restate the modified Action Plan, then, ask their confidence level once more.

III. Follow-up

The aim of action plans is to practice better self-management, and make steady progress toward a goal

• What if the Action Plan is incompletely done? Ask why…sometimes patients have to change action plans because
circumstances changed (ex. I sprained my ankle and couldn't do my walking plan, so I did chair exercises instead). In
this case, praise the patient for being a good self-manager

• Emphasize what the patient was able to accomplish. Remember: confidence and self-efficacy are what we're trying to
build

• Work with patient to make a more do-able Action Plan for next time

a
Adapted from refs. [22,23].
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Table 2

Participant demographic and health-related characteristics (N = 250).

Mean (range)

Age 56 years (29–93)

Time with diabetes 9 years (0–35)

Last A1Ca 8.6 (4.2–16.8)

BMIb 34.7 (12.9–73.4)

Number (%)

Gender

 Female 162 (64.8%)

 Male 88 (35.2%)

Race/ethnicity

 African-American 112 (44.8%)

 Hispanic 83 (33.2%)

 Caucasian 55 (22.0%)

Language

 English 173 (69.2%)

 Spanish 77 (30.8%)

Insurance

 Self-pay 119 (47.6%)

 Medicaid 66 (26.4%)

 Medicare 58 (23.2%)

 Private insurancec 40 (16.0%)

Education

 <High school 109 (43.6%)

 High school 85 (34.0%)

 Some college 38 (15.2%)

 College degree+ 18 (7.2%)

Health literacy

 Adequate 142 (56.8%)

 Marginal 36 (14.4%)

 Inadequate 72 (28.8%)

Takes insulin 109 (43.6%)

Takes oral medications 204 (81.6%)

Self monitors glucose 211 (84.4%)

Has regular MD 157 (62.8%)

Hospitalized during the past year 72 (29.0%)

a
n = 243.

b
n = 249.

c
Insurance categories not mutually exclusive.
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