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Effect of Structured
Group Education on
Glycemic Control and
Hypoglycemia in
Insulin-Treated
Patients

W e investigated the effect of a
structured group diabetes edu-
cation program (1) on insulin-

treated patients who had received
individual counseling (at the time of diag-
nosis and insulin initiation). A total of
1,369 type 1 and insulin-treated type 2
diabetic patients with mean disease dura-
tion of 11.7 and 13.7 years, respectively,
were allocated to receive or not receive
structured group education, which was
delivered in 10 45-min sessions over 3–5
days.

Baseline GHb levels of type 1 diabetic
patients were 9.3% for the education
group and 9.13% for the control group
and decreased at 6 months by �0.82 and
�0.22%, respectively (P � 0.0005). The
number of injections per day and self-
monitoring increased, while the total in-
sulin dose remained unchanged. The
incidence of severe hypoglycemia was re-
duced by 0.18 events/6 months in the ed-

ucation group, whereas it increased by
0.03 events/6 months in the control
group (P � 0.003).

In type 2 diabetic patients, baseline
GHb was 9.1% in the education and 8.7%
in the control group, with a significant
difference in the changes after 6 months
in favor of the education group: �0.48 vs.
0.17%, respectively (P � 0.0005). A
trend of reduced incidence of hypoglyce-
mic episodes was observed.

Education for people with diabetes is
a prerequisite for an understanding and
acceptance of their condition and its suc-
cessful self-management (2). A recent
study found that group education was as
effective as individual tuition in achieving
improvements in glycemic control (3). In
our study, structured group education af-
ter initial individual counseling at diagno-
sis and insulin initiation resulted in
improved glycemic control and reduction
of hypoglycemia. This observation is in
line with results from previous publica-
tions (4,5). These improvements could be
attributed to better self-care (increased
frequency of self-monitoring in both type
1 and insulin-treated type 2 diabetic pa-
tients) and the increase in the number of
insulin injections (in type 1 diabetic pa-
tients). It should be noted that there was
not a significant difference in the mean
insulin doses at the 6-month follow-up
visit compared with baseline in both type
1 and type 2 diabetic patients; therefore, it
was not the amount of injected insulin but
the educational intervention that contrib-
uted to the improved glycemic control.

It can be suggested that a group edu-
cation program following individual
counseling could be an effective tool in
diabetes management.
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Relationship of �2-
Adrenergic Receptor
Polymorphism With
Obesity in Type 2
Diabetes

Adrenergic receptor genes are candi-
date genes for obesity and type 2
diabetes because they regulate lipid

mobilization. An association has been re-
ported between the frequently occurring
Gly27Gln polymorphism of the �2-
adrenergic receptor (B2ADR) gene with
obesity (1,2) and triglycerides (3) in non-
diabetic subjects.

We studied 542 unrelated type 2 di-
abetic subjects to assess the possible rela-
tionship of the Glu27Gln polymorphism
of the B2ADR gene with obesity, as well as
with plasma lipids. The Medical Ethics
Committee of the University Medical
Center Utrecht approved the study, and
all participants signed an informed con-
sent. The Glu27Gln polymorphism was
examined by a modification of a PCR/
restriction fragment–length polymor-
phism– based method (3) in duplicate
and included sequence-verified controls.

After exclusion of PCR failures, geno-
types were obtained for 502 type 2 dia-
betic patients. Subjects were subdivided
according to three genotype groups: 109
subjects were Gln27Gln, 225 were
Glu27Gln, and 168 were Glu27Glu.
ANOVA of age at diagnosis of type 2 dia-
betes (61 � 10, 60 � 9, and 61 � 9 years
for the Gln27Gln, Glu27Gln, and
Glu27Glu genotype groups, respective-
ly), BMI (27.2 � 3.8, 27.9 � 4.4, and
28.2 � 4.0 kg/m2), HbA1c (7.2 � 1.4,
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7.4 � 1.3, and 7.2 � 1.2%; normal values
�6.1%), plasma cholesterol (5.3 � 1.2,
5.3 � 1.0, and 5.3 � 1.0 mmol/l), plasma
HDL cholesterol (1.2 � 0.3, 1.1 � 0.3,
and 1.2 � 0.3 mmol/l), and plasma tri-
glycerides (1.8 � 1.1, 1.9 � 0.9, and
1.9 � 0.1 mmol/l) showed no statistically
significant differences (all P � 0.26). After
exclusion of the insulin-treated subjects,
the differences were also not statistically
significant. We also found no significant
differences for men or women separately.

We conclude that, at least in our co-
hort of subjects with type 2 diabetes, the
Glu27Gln polymorphism of the �2-
adrenergic receptor has no important ef-
fect on BMI, age at diagnosis of diabetes,
metabolic control, or plasma lipids.
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Decreased Glucagon-
Like Peptide 1
Fasting Levels in
Type 2 Diabetes

The significance of over- or under-
production of glucagon-like peptide
1 (GLP-1) (7–36) amide in diabetes

remains controversial (1,2). Although it
has been proposed that at least one factor
contributing to the pathogenesis of type 2
diabetes is desensitization of the GLP-1
receptor on �-cells (2), exogenous ad-
ministration of GLP-1 in patients with
type 2 diabetes fully normalizes fasting
hyperglycemia and reduces postprandial
glycemic increments (3). Also, the GLP-1
response to oral glucose is not altered in
postmenopausal women with impaired
glucose tolerance (2). The purpose of the
present study was to establish any differ-
ence in the fasting state concentration of
GLP-1 in type 2 diabetes as compared
with the normal state.

We examined 26 subjects (12 men
and 14 women) with type 2 diabetes who
were aged 67.6 � 10.09 years (means �
SD) and had a BMI of 29.2 � 3.5 kg/m2

and a diabetes duration of 137.0 � 23.7
months. As a control group, we included
15 normal subjects (9 women and 6 men)
who were aged 65.8 � 8.01 years and had
a BMI of 28.1 � 3.7 kg/m2. Patients with
type 2 diabetes were treated by diet and
were on metformin and/or sulfonylurea
therapy with HbA1c 6.81 � 1.37% and
fasting glucose 87.30 � 5.20 mg/dl. Writ-
ten consent was obtained from all partic-
ipants. Blood samples were obtained at
rest between 8:00 and 9:00 A.M. after an
overnight fast and 24 h alcohol absten-
tion. Insulin and GLP-1 were measured
using an enzyme-linked immunosorbent
assay (AxSYM; Abbott Lab, North Abbott,
IL) and competitive radioimmunoassay
(Peninsula Lab, Belmont, CA), respectively.

Interestingly, GLP-1, displaying a
normal distribution, exhibited a statisti-
cally significant decrease (P � 0.001) in
type 2 diabetic patients (23.8 � 3.17 pg/
ml) compared with control subjects
(76.4 � 4.47), whereas the plasma insu-
lin concentration was higher in type 2 di-

abetic subjects (20.9 � 13.4 ÌU/ml) than
in control subjects (9.8 � 1.3), with the
difference being statistically significant
(P � 0.03).

Using linear regression analysis, we
found that GLP-1 was more negatively
correlated with insulin in the type 2 dia-
betic patients than in the normal subjects
(r � �0.64, P � 0.001 vs. r � �0.43,
P � 0.040). In addition, GLP-1 was also
negatively correlated with HbA1c in type
2 diabetic subjects at a statistical level
(r � �0.43, P � 0.037). Interestingly,
the results were independent of diabetes
duration.

The physiological importance of the
decreased fasting level of GLP-1 in type 2
diabetic patients requires further clarifi-
cation. If it is a reflection of increased
sensitivity of �-cell responsitivity to
secretagogues, then this study further
confirms previous findings on the exis-
tence of a negative feedback loop between
GLP-1 and insulin secretion and provides
further evidence for the importance of the
entero-insular axis in the regulation of in-
sulin secretion. Moreover, the dissocia-
tion of GLP-1 levels with the duration of
the disease suggests an early impairment
of the entero-insular axis.
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