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Body mass index (BMI) is used to iden-
tify obesity, and higher BMI is asso-
ciated with various comorbidities in-
cluding type 2 diabetes, osteoarthritis, 
cardiovascular disease (CVD), and sleep 
apnea [1]. The risk of unhealthy condi-
tions increases as BMI exceeds cutoff 
points, whereas intentional weight loss 
reverses the risk. As such, BMI, an indi-
cator of obesity, has important clinical 
utility in predicting and monitoring 
type 2 diabetes and CVD risk factors. 
With regard to bone mass, BMI shows 
a completely different effect; high BMI 
improves bone mineral density (BMD) 
and low BMI is a well-documented 
risk factor for osteoporotic fracture [2]. 
Further, several studies have demon-
strated that high BMI appears to have a 
protective effect on bone mass, whereas 
low BMI and sudden loss of body mass 
lead to a reduction in bone mass [3,4]. 
Therefore, BMI is always at the cross-
roads of osteoporosis and type 2 diabe-
tes. 

Lee et al. [5] determined the optimal 
BMI for reducing the risk of both oste-
oporosis and type 2 diabetes based on 
Korea’s nationwide population data. 
In this study, the authors found that a 
BMI of 23.0 to 24.9 kg/m2 is the opti-
mal range for minimizing the risk of 
both type 2 diabetes and osteoporo-

sis by analyzing 8,756 Korean subjects 
with a mean age of 63.5 ± 9.4 years. If 
the BMI is higher than this range, the 
risk of osteoporosis is reduced, but the 
risk of type 2 diabetes increases. If the 
BMI is lower than this range, the op-
posite situation occurs. Bombelli et al. 
[6] reported that an increase in BMI of 
1 kg/m2 increases the risk of type 2 di-
abetes by 8.4%. In contrast, a 1 kg/m2 

reduction in BMI is associated with a 
1.37-fold reduction (95% confidence in-
terval, 1.12 to 1.68) in the risk of type 2 
diabetes among individuals with a BMI 
< 25 kg/m2 [7]. A low BMI is an import-
ant and modifiable risk factor for the 
development of osteoporosis and oste-
oporotic fracture [3,8]. As BMI increas-
es by 1 kg/m2, the risk of osteoporosis 
in men and women appears to be re-
duced by 28% and 13%, respectively [5]. 

Clinically, osteoporosis should take 
into account the following situations: 
the risk of fracture, in addition to oste-
oporosis diagnosed as BMD, has a sig-
nificant clinical value; BMD and frac-
ture risk do not always coincide; and 
in obese or diabetic patients, the BMD 
may not sufficiently reflect the patient’s 
overall bone condition. The World 
Health Organization defines osteopo-
rosis as a “progressive systemic skeletal 
disease characterized by low bone mass 
and microarchitectural deterioration 
of bone tissue, with a consequent in-
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crease in bone fragility and susceptibility to fracture” [9]. 
BMD measured by dual-energy X-ray absorptiometry is 
a definitive tool for the diagnosis of osteoporosis, and 
low BMD is strongly associated with an increased risk 
of fracture. However, independent contributors to the 
risk of fracture such as age, BMI, or history of smoking 
or steroid use can also be used to identify subjects at 
high risk of fracture. Although BMD is relatively high 
in obese persons, it does not always favorably reduce the 
risk of fracture. It is generally believed that there is a 
positive correlation between BMD and BMI, and me-
chanical loading is a possible explanation for the higher 
BMD in obese persons. 

Areal BMD measurement may be inaccurate in sub-
jects with central obesity. Kim et al. [10] reported that 
lumbar spine BMD showed a negative correlation with 
waist-hip ratio, a representative marker for visceral fat. 
Moreover, the data suggested that obesity is not entire-
ly protective against fracture. A study from a Fracture 
Liaison Service by Premaor et al. [11] found an unex-
pectedly high prevalence of obesity in postmenopausal 
women presenting with low-trauma fractures. Available 
evidence supports the lower risk of vertebral fracture; 
however, the risk of non-vertebral fractures is somewhat 
increased in obese persons. When diabetes and obesi-
ty are linked, the situation becomes more complicated. 
While most patients with type 2 diabetes are obese and 
their BMD may be increased, large-scale epidemiologi-
cal data show that the risk of fracture at all sites is higher 
in those with type 2 diabetes than in the healthy popu-
lation [12]. 

Osteoporosis and type 2 diabetes, representative 
chronic diseases, are increasing in prevalence world-
wide; thus, the proper management of both diseases 
is becoming increasingly important. BMD is a useful 
method for diagnosing osteoporosis and reflects the 
risk of fracture; however, it is somewhat unreasonable 
to define the clinical importance of osteoporosis only 
according to BMD, without considering the risk of frac-
ture. In obese patients with type 2 diabetes, it is ques-
tionable whether higher BMD is definitively associated 
with a lower risk of fracture. In this sense, the results 
would have been more convincing if the risk of  fracture 
was considered in addition to the existing analysis.

Despite certain limitations, the current study is the 
first to demonstrate an appropriate BMI range for min-

imizing the risk of osteoporosis and type 2 diabetes 
in the Korean population. This study has a strong en-
lightening purpose to maintain an appropriate weight 
to keep bones healthy and prevent type 2 diabetes. Cli-
nicians should consider the proper BMI range that can 
lower the risk of both osteoporosis and type 2 diabetes. 
The authors of the present study seem to suggest that an 
ideal BMI should remain at a crossroads.  
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