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A ccording to the new International
Diabetes Federation (IDF) defini-
tion of metabolic syndrome, for a

person to be defined as having metabolic
syndrome they must have central obesity
defined by waist circumference (1). In the
definition, there are some ethnic or coun-
try-specific differences in the cutoff
points of waist circumference, and Japa-
nese cutoff points have been separately
established in the IDF definition (�85 cm
for men and �90 cm for women). The
Japanese Society of Internal Medicine and
eight related scientific societies have also
jointly announced new Japanese criteria
of metabolic syndrome using the same
cutoff points of waist circumference (2).
However, the impact of central obesity us-
ing the cutoff points as a risk of type 2
diabetes is not known.

In this study, we investigated the in-
cidence of type 2 diabetes in citizens of
two rural communities in Japan to deter-
mine the relationship between type 2 di-
abetes and central obesity, and we also
investigated the independent effects of
central obesity compared with those of
overall obesity.

RESEARCH DESIGN AND
METHODS — The subjects were 348
men and 523 women selected from 938
citizens who had undergone medical ex-

aminations in the towns of Tanno and So-
betsu, Hokkaido, both in 1994 and 2003
or 2004.

The following participants in medical
examinations in 1994 were excluded:
those with missing data on blood pressure
or waist circumference and those with
type 2 diabetes (fasting plasma glucose
level �126 mg/dl and/or those who were
on medication for diabetes).

Participants with central obesity were
determined according to the new criteria
announced by the IDF (1). Central obe-
sity in Japanese is defined by the IDF as
waist circumference �85 cm for men and
�90 cm for women. Participants with
overall obesity were defined as those with
BMI �25.0 kg/m2, which is the standard
of the Japan Society of the Study of Obe-
sity (3).

The participants were divided into
two groups, a normal group and a central
obesity group, and the measured items in
the two groups were compared. We also
compared the incidences of type 2 diabe-
tes in normal and central obesity groups
of subjects who were newly determined as
having type 2 diabetes on the basis of data
obtained from medical examinations con-
ducted in 2003 or 2004. Moreover, we
estimated the relative risk of type 2 diabe-
tes in people with central obesity com-

pared with those who did not have central
obesity.

As another analysis, the participants
were divided into two groups, a normal
group and an overall obesity group, and
the same assessments as those described
above were made for these two groups.

The SPSS package (version 11.5J) was
used for statistical analysis. The �2 test
was used for frequency comparison. Mul-
tiple logistic regression analysis was used
to estimate the relative risk for type 2 di-
abetes. The significance level of all analy-
ses was set at P � 0.05.

RESULTS — Thirty-eight of the 654
individuals in the normal group and 27 of
the 173 individuals in the central obesity
group were newly defined as having type
2 diabetes in 2003 or 2004. The incidence
of type 2 diabetes was significantly higher
in the central obesity group than in the
normal group (15.6 vs. 5.8%; P �
0.0001). Thirty-five of the 591 individu-
als in the normal group and 30 of the 236
individuals in the overall group were
newly defined as having type 2 diabetes in
2003 or 2004. The incidence of type 2
diabetes was significantly higher in the
overall obesity group than in the normal
group (12.7 vs. 5.9%; P � 0.0001).

The results of logistic regression anal-
ysis showed that both central obesity and
overall obesity were closely related to type
2 diabetes and that the relative risks of
occurrence of type 2 diabetes adjusted for
age, sex, systolic blood pressure, total
cholesterol, and smoking were 2.59 for
central obesity and 2.06 for overall obe-
sity (model 2; Table 1). Central obesity
maintained its significance when addi-
tionally adjusted for overall obesity, but
overall obesity lost its significance when
additionally adjusted for central obesity
(model 3; Table 1).

CONCLUSIONS — Waist circumfer-
ence is a better predictor of visceral fat
(assessed using advanced techniques
such as dual-energy X-ray absorptiometry
and computed tomography) than BMI
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and waist-to-hip ratio (4–6). There is a
strong association between waist circum-
ference and risk of developing health con-
ditions such as cardiovascular disease and
type 2 diabetes (7–11). In our study, only
central obesity remained a significant pre-
dictor of risk of type 2 diabetes when cen-
tral obesity and overall obesity were
included in the model simultaneously.

The IDF also announced a new defi-
nition of metabolic syndrome in 2005,
and according to the new definition, for a
person to be defined as having metabolic
syndrome he or she must have central
obesity assessed by waist circumference
(1). Since there are some ethnic or coun-
try-specific differences in cutoff points of
waist circumference, ethnic and country-
specific cutoff points have been separately
established in the IDF definition on the
basis of results of various epidemiological
studies. Japanese cutoff points have also
been independently established in the
IDF definition (waist circumference �85
cm for men and �90 cm for women). The
reason for the selection of these cutoff
points for Japanese subjects has been de-
scribed in detail by Matsuzawa et al. (3).

Controversy remains regarding the
cutoff points for waist circumference that
should be used in clinical practice. The
influence of abdominal fatness on health
risks such as risk of type 2 diabetes is a
continuous one, and any cutoff point is
therefore arbitrary (12). Further epidemi-
ological data must be obtained in each
country to determine the appropriate
country-specific cutoff points for assess-
ing the risk of type 2 diabetes.

In conclusion, our study suggested

that the current cutoff points of waist cir-
cumference for Japanese people in the
IDF definition are useful for assessing the
risk of type 2 diabetes and that central
obesity may be more useful than overall
obesity for evaluating the risk of type 2
diabetes.
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Table 1—Comparison of the relative risks for type 2 diabetes in central obesity and overall obesity

Model 1
(Adjusted for age

and sex)

Model 2
(model 1 � total cholesterol, systolic

blood pressure, and smoking)

Model 3*
(model 2 � overall obesity or

central obesity)

Central obesity 2.84 (1.54–5.25)† 2.59 (1.39–4.81)† 2.07 (1.03–4.16)‡
Overall obesity 2.30 (1.37–3.85)† 2.06 (1.20–3.54)† 1.53 (0.83–2.83)

Data are relative risk (95% CI). *Relative risk of central obesity was adjusted for overall obesity (yes/no) and that of overall obesity was adjusted for central obesity
(yes/no). The results of logistic regression analysis showed that both central obesity and overall obesity were closely related to type 2 diabetes (models 1 and 2).
Central obesity maintained its significance when additionally adjusted for overall obesity, but overall obesity lost its significance when additionally adjusted for
central obesity (model 3). †P � 0.01; ‡P � 0.05.
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