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Background: People with impaired
glucose tolerance are at high risk for
type 2 diabetes mellitus.1 There is evi-
dence that lifestyle changes, such as in-
creased exercise and weight loss, may
prevent the development of diabetes.2,3

Question: Are lifestyle changes effec-
tive in preventing type 2 diabetes mel-
litus in subjects with impaired glucose
tolerance?

Design: A group of Finnish investiga-
tors randomly assigned 522 over-
weight subjects with impaired glucose
tolerance to either a lifestyle-inter-
vention group (n = 265) or a control
group (n = 257). Randomization was
stratified by centre, sex and mean
plasma glucose level 2 hours after a
75-g oral glucose challenge (7.8–9.4
mmol/L and 9.5–11.0 mmol/L). The
subjects in the intervention group
were given dietary goals of a weight
loss of 5% or more, reduction of fat
to less than 30% of energy intake and
an increase in dietary fibre to at least
15 g per 1000 kcal). To achieve these
goals, the subjects met with a nutri-
tionist 7 times in the first year of the
study and then quarterly. They were
also given guidance on increasing
their level of aerobic excercise and
were offered a supervised circuit-
training program, with an exercise
goal of at least 30 minutes per day.

Subjects in the control group re-
ceived general oral and written infor-
mation about diet and exercise at
baseline and at annual visits. Labora-
tory and nursing staff were blinded to
the patient assignments, but staff
members involved in counselling and
exercise programs were not. Data
were analyzed using an intention-to-
treat principle.

Results: The subjects were middle-
aged (mean 55 years) and obese (mean
body mass index 31.2), with a mean
fasting plasma glucose level of 6.1
mmol/L and a mean 2-hour post-
challenge glucose level of 8.9 mmol/L.
The subjects were followed for a mean
of 3.2 years. Of the 86 new cases of di-
abetes diagnosed during follow-up,
only 27 occurred in the intervention
group. The cumulative incidence of di-
abetes at 4 years was 11% in the inter-
vention group and 23% in the control
group. Cox regression analysis showed
that the cumulative incidence of dia-
betes was 58% lower in the interven-
tion group than in the control group
(hazard ratio 0.4; 95% confidence in-
terval 0.3–0.7). Weight, waist circum-
ference, plasma glucose and insulin
levels 2 hours after the glucose chal-
lenge, and triglyceride levels were all
significantly lower in the intervention
group than in the control group. A
lifestyle change “success score” of 0 to
5 was calculated for all subjects (5 rep-
resenting the greatest success), and
there was a strong inverse correlation
between this score and the develop-
ment of diabetes.

Commentary: This is the first large,
randomized study to demonstrate that

lifestyle interventions can delay the de-
velopment of type 2 diabetes mellitus.
The impressive reduction in the inci-
dence of diabetes was achieved with
modest weight loss (mean 3.5 [standard
deviation 5.5] kg over 2 years) and ex-
ercise in the intervention group. The
rate at which diabetes developed
among the subjects who did not
achieve any of the lifestyle goals (38%
of 13 in the intervention group and
31% of 48 in the control group) was
consistent with findings from previous
studies of impaired glucose tolerance.4

Practice implications: Institution of a
well-designed dietary and exercise
program can delay the development of
type 2 diabetes mellitus in high-risk
individuals. Whether the results of this
study can be achieved in a primary
care setting remains to be seen. On
the basis of these results, physicians
should recommend such programs to
patients with impaired glucose toler-
ance. — Kathryn A. Myers
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