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Abstract
Purpose The purpose of this study is to evaluate the effectiveness of the educational tool, ConversationMaps™ (CM), combined
with a weight loss program, in improving metabolic control of as well as knowledge about diabetes, in a population with type 2
diabetes (T2DM) with mildly impaired glycemic control.
Methods This is a longitudinal observational study in which 66 subjects, aged 67.8 ± 7.93, were included either in the educa-
tional program with CM, once weekly for 4 weeks (T4), combined with a weight loss regime (group A, n = 32), or in standard
care with a weight loss regime (group B, n = 34), both followed for 3 months (T3M) after T4.
Results At T4, both groups A and B had significantly lost weight and reduced waist circumference. However, group B did not lose
weight or reduce waist circumference at T3M compared to T4. At T3M, only group A significantly lowered glycated hemoglobin
(A1c) from baseline. At T3M, only group A had a significant increase in knowledge on diabetes therapy and foot care.
Conclusions CM may also play a significant role in T2DM characterized by mildly impaired glycemic control. Moreover, a
systematic use of CM could be suggested for management of diabetes together with lifestyle changes and a weight loss diet.
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Introduction

Negative lifestyle changes, the reduction of regular physical
activity, and the consequent obesity pandemic are increasing
the number of people with type 2 diabetes (T2DM) world-
wide. According to the International Diabetes Federation
(IDF), 415 million people currently have diabetes and this
number is expected to rise to 642 million by 2040 [1]. The
American Diabetes Association (ADA) estimated the

economic cost of diabetes in the USA for 2012 to have been
$US 132 billion; this figure is projected to increase to $US 245
billion by 2022 [2].

The Diabetes Conversation Map program

Based on ample evidence that group diabetes education is more
efficacious than individual as well as the fact that diabetes is a
complex chronic disease demanding active involvement of pa-
tients in its management, a program has been developed pro-
moting diabetes self-management that educates and empowers
the patient. This is known as the “Diabetes Conversation Map
program” consisting of conversation maps (CM), a tool created
by Healthy-Interactions in collaboration with the IDF Europe.
The program, which is currently being used in 105 countries in
34 different languages, includes two formative steps: (1)
healthcare professionals’ (HCP) training through continuous ed-
ucation in medicine (CMe) and (2) patients’ education by
trainers. Diabetes conversation maps comprise a simple and
consistent delivery of educational therapy. This program is
patient-centered and conversation-based and composes a verbal
and visual learning journey. Through the active involvement of
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the patient, conversation maps facilitate patients’ diabetes
knowledge by improving their awareness about the disease,
health self-management, and treatment adherence. The program
consists of four maps: each CM includes images and metaphors
reproduced on a card table focusing on a specific topic (living
with diabetes, how diabetes works, healthy habits, and starting
insulin treatment) [3]. The interactive discussion about eachmap
facilitates group education resulting in patient empowerment.
Furthermore, it facilitates behavior change in people with
T2DM [4]. Local certified trainers have also started educational
sessions for patients with this new methodology [5]. However,
there are a limited number of studies that have examined the
influence of Maps™ on health outcomes [6]. Furthermore,
though these studies have focused on patients with bad meta-
bolic control, no robust evidence has been provided on T2DM
subjects with mildly impaired metabolic control.

Aim

This is a longitudinal observational study to evaluate the effi-
cacy of an educational program with Diabetes Conversation
Map™ education tools combined with a weight loss regime
compared to standard care for T2DM subjects with mildly
impaired metabolic control.

Materials and methods

Sixty-six subjects with T2DM, 33 males and 33 females,
mean age 67.8 ± 7.93 years, were recruited by doctors and
dietitians from the outpatient at the department of the Unit of
Endocrinology and Diabetes, University Campus Bio-Medico
of Rome.

Inclusion and exclusion criteria

Eligibility criteria included T2DM and overweight or obesity
(BMI > 25 kg/m2) treated only with metformin. Exclusion
criteria were insulin therapy, diabetes, chronic complications
such as retinopathy, nephropathy, and neuropathy, participa-
tion in another educational program, and major disabilities.
The trial was conducted in accordance with the Declaration
of Helsinki and the Good Clinical Practice guidelines and
approved by the Institutional Review Board of University
Campus Bio-Medico of Rome.

Study design

Subjects’ anthropometric measurements were taken and blood
tests were performed for glycated hemoglobin (A1c) at base-
line (T0). All participants were asked to fill in a validated
questionnaire on diabetic knowledge [7] divided into different
sections concerning diabetes care, such as glycemia, therapy,

diabetic foot, and quality of life. They also answered a locus of
control questionnaire [8]. Patients received a 1700-cal diet for
women and a 1900-cal diet for men with 20% protein, 30%
lipid, and 50% carbohydrate of total energy. Adherence to diet
was measured via a food log that each subject had to complete
immediately after meal consumption reporting food types and
quantities. The subjects who wished to follow the educational
program with CM combined with a weight loss regime (group
A)were n = 32, while those who did not want to be included in
the CM groups followed standard care combined with a
weight loss regime (group B, n = 34). The subjects’ baseline
characteristics are displayed in Table 1. There were no signif-
icant differences in knowledge between the two groups at
baseline (Table 2).

The intervention group (group A) was invited to attend a
75-min CM educational program once weekly for 4 weeks.
The CM educational tool comprises four maps: living with
diabetes, how diabetes works, healthy eating and keeping ac-
tive, and starting insulin. They are designed as an educational
tool for small groups of patients with the aim of improving
diabetes literacy, decision-making, and self-management. At
the beginning of each meeting, there was a 15-min session in
which dietitians went over food diaries with patients to eval-
uate dietary habits, food choices, and physical activity. The
educational sessions were held by a diabetologist, apart from
that on “healthy eating and keeping active” which was super-
vised by a dietitian. Doctors and dietitians providing the map
sessions were all certified expert trainers and educators. The
control group (group B) was invited to standard care visits at
the beginning of the intervention period (T0), after 4 weeks
(T4), and at the 3-month (T3M) follow-up visit. At T4 and
T3M, all subjects had their anthropometric measurements tak-
en to assess weight loss and waist circumference reduction. At
T3M, patients had blood tests for A1c values and were asked
to fill in the abovementioned questionnaires once more.

Statistical analysis

Data analysis was carried out with the GraphPad Prism ver-
sion 6.00 for Windows (GraphPad Software, La Jolla,
California, USA). Baseline and follow-up differences between
the two groups were analyzed using the unpaired t test.
Differences within groups were analyzed with the paired t test.

Results

Student retention was satisfactory as participants from both
groups attended most sessions, apart from three patients in
the intervention group and two in the control group, who
missed one appointment for health or family reasons. All par-
ticipants completed the follow-up visits.
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Anthropometric measures

At T4, group A had significantly lost weight compared to
baseline, from 85.20 ± 17.19 kg to 83.56 ± 16.95 kg
(p < 0.0001) (Fig. 1). A significant reduction in waist circum-
ference was also observed, from 106.25 ± 17.6 cm to 105.01
± 17.31 cm (p < 0.0001). Group B had also significantly re-
duced body weight and waist circumference, respectively,
from 84.51 ± 18.72 kg to 83.24 ± 18.62 kg (p = 0.0078) and
from 105.47 ± 13.98 cm to 104.3 ± 14.09 cm (p = 0.034).
However, group B did not lose weight (83.81 ± 18.58 kg) or
reduce waist circumference (104.67 ± 14.49 cm) at T3M com-
pared to T4. Group A too did not significantly lose weight at
T3M (82.95 ± 16.09 kg, compared to T4, 83.56 ± 16.95 kg
(p = ns), though they significantly reduced waist circumfer-
ence, from 105.01 ± 17.31 cm to 103.73 ± 16.59 cm) (p =
0.01909).

Metabolic improvement

At T3M, group A significantly reduced A1c [% (mmol/mol)]
from baseline [7.21 (55) ± 0.89 to 6.54 (48) ± 0.76;
p < 0.0001] (Fig. 2). Group B did not improve glycemic con-
trol [7.54 (59) ± 1.04 versus 7.48 (58) ± 1.03; p = ns].

Diabetes care knowledge

Both groups showed internal locus of control and there were
no significant differences at baseline and at T3M between
groups. Quality of life scores were positive and did not differ
between groups at all times. Knowledge assessment was ana-
lyzed and one point was given for every correct answer, while
incorrect answers were given zero points. Mean scores were

compared using the t test. At T3M, knowledge about
glycemia increased in both groups compared to baseline,
respectively, group A from 6.09 ± 2.51 (T0) to 9.14 ± 1–77
(0.0002) versus group B from 6.27 ± 2.27 (T0) to 8.36 ± 1.4
(p = 0.0007). Moreover, group A increased knowledge on di-
abetes therapy (p = 0.0212) and foot care (p < 0.0001), while
group B did not increase knowledge on these topics.

Discussion and conclusions

Discussion

It was shown that ConversationMaps™may represent a valu-
able tool to improve metabolic control also in subjects with
mildly impaired metabolic control.

Several trials have analyzed the effects of CM in patients
with T2DM. In 2010, the Italian study of Ciardullo et al. [5]
observed clinical outcomes in 63 patients after 3 months of
behavioral therapy including the use of CM. After this course,
several clinical parameters improved: fasting glycemia, A1c,
and BMI were reduced. Some studies compared instead the
effectiveness of CM education tools versus regular care of
adults with T2DM. The prospective multisite randomized
control trial of Hillen et al. [9] studied adults from
Minnesota and New Mexico with these criteria: T2DM, A1c
in the last 6 months of 7% or higher, and no therapy with
group education (GE) in the last 2 years or with individual
education (IE) in the last year. Patients were randomized to (1)
GE (using the US Diabetes Conversation Map program) in-
cluding 243 patients, (2) IE (246 patients), or (3) usual care
(UC) (134 patients).

Table 1 Baseline subjects’
characteristics of group A (n = 32)
and group B (n = 34)

Group A

Mean ± SD

Group B

Mean ± SD

p value

Age (years) 67.28 ± 6.52 68.29 ± 9.14 p = 0.6081

Body weight (kg) 85.20 ± 17.19 84.51 ± 18.72 p = 0.8768

Height (cm) 164.45 ± 8.71 161.5 ± 10.19 p = 0.2121

Body mass index (Kg/m2) 31.4 ± 5.66 32.19 ± 5.09 p = 0.5527

Waist circumference (cm) 106.25 ± 17.6 105.47 ± 13.98 p = 0.8423

A1c % (mmol/mol) 7.21 (55) ± 0.89 7.54 (59) ± 1.04 p = 0.1677

Table 2 Subjects’ knowledge
scores at baseline of group A (n =
32) and group B (n = 34)

Group A

Mean score ± SD

Group B

Mean score ± SD

p value

Glycemia 6.09 ± 2.51 6.27 ± 2.27 ns (p = 0.8089)

Therapy 3.09 ± 1.26 3.04 ± 1.33 ns (p = 0.9003)

Diabetic foot 6.33 ± 1.96 6.77 ± 2.20 ns (p = 0.4940)
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IE represented the approach used traditionally for follow-
up diabetes education. Patients were planned for three indi-
vidual 1-h sessions with the certified diabetes educators at
approximately 1-month intervals. GE consisted of 2-h ses-
sions with groups of 8–10 patients planned at 1-week inter-
vals. A1c improved in all groups, but significantly more with
IE (− 0.51%), than with GE (− 0.27%) and UC (− 0.24). The
number of patients with follow-up A1c concentration lower
than 7% was higher for IE (21.2%) than for GE (13.9%) and
UC (12.8%). Another randomized comparative study of
Penalba et al. [10] compared CM-based education with regu-
lar care in T2DM. Total knowledge scores were increased in
both groups in comparison to the baseline value (CM = 56.8
and UC = 56.3) after 6 weeks and after 6 months, but they
were significantly higher in the CM group as compared to
the UC group (at 6 weeks CM= 72.3 versus UC = 63.3, at
6 months CM= 71.4 versus UC = 65.5). There were no sig-
nificant differences in clinical outcomes between the treat-
ments: median (IQR) decrease in A1c values from study start
to visit 3 was − 0.1% in the CM groups and − 0.1% in the RC
groups.

These previous studies took into consideration T2DM sub-
jects with poor metabolic control [A1c > 7.5% (58)] or did not
have a well-matched control group (T2DM subjects without
any specific diet). In the present evaluation, there was focus on
the use of CM in patients with T2DM with mildly impaired
metabolic control. Indeed, several studies have clearly shown
that also a slight increase of A1c may be a good predictor of
cardiovascular disease [11].

At T4, group A had significantly lost weight and reduced
waist circumference and A1c compared to baseline and more
than group B, demonstrating that more interest paid to patients in
time and in quality of information could without doubt be an
important component in the treatment of diabetes. Concerning
internal locus of control and quality of life, no significant differ-
ences were found between group A and group B, but there was
greater improvement in knowledge about the disease in group A
than in group B.

There are several limitations in this study. In particular,
sample size was quite small and recruitment was not random-
ized. Furthermore, it was not possible to evaluate actual ad-
herence to the diet prescribed to each subject.

Conclusions

CM is an effective educational tool and its role is enhanced
when combined with a weight loss program. Furthermore, its
efficacy was demonstrated in a population with moderately
well-balanced glycemic control. Obviously, it is recommend-
ed to have a tailor-made approach in treatment education
based on the different features of each patient with diabetes.

Implications for research and practice

CM is highly likely to play a significant role in the future in
diabetes management, especially in patients with moderately
well-balanced glycemic control. Among this population, the
patient-centeredCMprogram should prove to increase its knowl-
edge about diabetes and its complications; moreover, the skills
and ability necessary for diabetes self-care need to be improved,
leading to an acceptance of personal responsibility and long-term
adherence. It thus appears reasonable to assume that a systematic
use of CM, together with lifestyle changes and a weight loss diet,
might become part of the standard management of diabetes.
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Fig. 1 Group A (n = 32): weight loss and waist circumference reduction
from T0 to T4

Fig. 2 Group A (n = 32): A1c reduction from baseline to T3M
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