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Background: The aim of this study was to investigate the association between regional body fat distribution, especially leg fat 
mass, and the prevalence of diabetes mellitus (DM) in adult populations.
Methods: A total of 3,181 men and 3,827 postmenopausal women aged 50 years or older were analyzed based on Korea National 
Health and Nutrition Examination Surveys (2008 to 2010). Body compositions including muscle mass and regional fat mass were 
measured using dual-energy X-ray absorptiometry.
Results: The odds ratios (ORs) for DM was higher with increasing truncal fat mass and arm fat mass, while it was lower with in-
creasing leg fat mass. In a partial correlation analysis adjusted for age, leg fat mass was negatively associated with glycosylated he-
moglobin in both sexes and fasting glucose in women. Leg fat mass was positively correlated with appendicular skeletal muscle 
mass and homeostasis model assessment of β cell. In addition, after adjusting for confounding factors, the OR for DM decreased 
gradually with increasing leg fat mass quartiles in both genders. When we subdivided the participants into four groups based on 
the median values of leg fat mass and leg muscle mass, higher leg fat mass significantly lowered the risk of DM even though they 
have smaller leg muscle mass in both genders (P<0.001).
Conclusion: The relationship between fat mass and the prevalence of DM is different according to regional body fat distribution. 
Higher leg fat mass was associated with a lower risk of DM in Korean populations. Maintaining leg fat mass may be important in 
preventing impaired glucose tolerance.
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INTRODUCTION

As the life span of individuals increases, metabolic disorder, 
especially type 2 diabetes mellitus (DM), has also been increas-
ing rapidly worldwide [1]. Accordingly, DM has become a ma-
jor health care problem regarding reduced life span, increased 
morbidity, and significant financial burden [2]. To date, it has 
been known that higher body mass, which is generally repre-
sented as increased weight or body mass index (BMI), corre-
lates with insulin resistance and the risk of diabetes [3,4]. How-

ever, there is growing evidence that subjects with higher BMI 
may have a lower mortality and a better outcome in several 
chronic diseases; in fact, this phenomenon is described as the 
‘obesity paradox’ [5]. This finding may indicate that BMI is a 
crude anthropometric index that does not accurately reflect an 
individual’s fat mass/muscle mass status, nutritional status, and 
body fat distribution. 

Several recent studies have suggested that adipose tissue 
stored in various body locations differentially impact metabol-
ic health. Hu et al. [6] reported adverse risk for metabolic dis-
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order with high trunk adiposity, but high leg adiposity was as-
sociated with a decreased risk of having two or more cardio-
metabolic risk factors in both African American and white 
adults. In addition, Snijder et al. [7] showed that larger leg fat 
mass was associated with lower fasting and postload glucose 
levels from a 75-g oral glucose tolerance test. 

Sarcopenia, characterized by low muscle mass, has been 
considered to be associated with insulin resistance and type 2 
diabetes [8,9]. Because skeletal muscle is the primary site of in-
sulin-stimulated glucose disposal at euglycemia [10], low mus-
cle mass may contribute to the development of diabetes. In that 
sense, larger thigh circumference, which reflects both larger 
leg muscle mass and larger leg fat mass, might have protective 
effects against metabolic disorders. In fact, a recent study re-
ported that larger thigh circumference is associated with a 
lower risk of DM, independent of BMI, age, and waist circum-
ference, whereas a larger waist circumference is associated with 
a higher risk of DM [11]. 

Although adipose tissue deposited in different body loca-
tions may differentially impact glucose tolerance, few studies 
have examined the association between regional body fat dis-
tribution and the prevalence of DM. In addition, while some 
studies have already suggested that both higher leg fat mass 
and higher leg muscle mass have beneficial effects on metabol-
ic health, there are no studies regarding which parameter—leg 
fat mass or muscle mass—may be more important for diabetes 
in adult populations. The aim of our study was to determine 
whether the association between fat mass and the prevalence 
of DM is influenced by site-specific adipose tissue accumula-
tion in relatively healthy Korean adult populations. We also 
evaluated the relative contributions of leg fat mass and leg 
muscle mass to DM prevalence according to sex.

METHODS

Study design and population 
We recruited participants from the 2008 to 2010 Korea Nation-
al Health and Nutrition Examination Surveys (KNHANES). 
The KNHANES has been performed periodically since 1998 by 
the Division of Chronic Disease Surveillance of the Korean 
Centers for Disease Control and Prevention in order to assess 
the health and nutritional status of the civilian, non-institu-
tionalized population of Korea. It is a cross-sectional and na-
tionally representative survey, composed of a health interview 
survey, a nutrition survey, and a health examination survey. 

Data were collected by household interviews and by direct, 
standardized physical examinations conducted in mobile ex-
amination centers. Daily total energy intake and medical histo-
ry were evaluated using a 24-hour recall method. Regular exer-
cise was indicated as “yes” if the subject exercised for more than 
20 minutes at a time and more than three times per week. 
Women were also asked whether their menstruation had 
stopped and whether they had been treated with hormone re-
placement therapy. Postmenopausal status was defined as the 
self-reported cessation of menstruation for more than 1 year 
only and we excluded women who had undergone a hysterec-
tomy (n=941). Considering that a rapid decline of sex hor-
mones occurs at around the age of 50 in most adults, we in-
cluded participants aged 50 years or older. Subjects with malig-
nancy (n=88), thyroid disease (n=193), chronic liver disease 
(n=12), and chronic renal disease (n=21) or subjects taking 
medications, such as corticosteroids and statins (n=436) 
known to alter glucose level were excluded from the analysis. 
Finally, a total of 6,675 participants (3,027 men and 3,548 post-
menopausal women) aged 50 years or older were recruited. Be-
cause the KNHANES survey data are publicly available, ethical 
approval was not required for this study. The data used from 
the KNHANES database were fully anonymized.

Data collection and measurements
Body weight and height were obtained using standard proto-
cols. Waist circumference was measured at the narrowest point 
between the lower borders of the rib cage and the uppermost 
borders of the iliac crest at the end of normal expiration. Well-
trained observers manually measured blood pressure with a 
mercury sphygmomanometer (Baumanometer; WA Baum 
Co., Copiague, NY, USA). Body composition, including trun-
cal/peripheral fat mass and appendicular skeletal muscle mass 
(ASM), were measured by dual-energy X-ray absorptiometry 
(DXA; QDR 4500A; Hologic Inc., Waltham, MA, USA). Col-
lected blood samples were immediately refrigerated, trans-
ported to the Central Testing Institute in Seoul, Korea, and an-
alyzed within 24 hours. Fasting plasma glucose, total choles-
terol, triglycerides (TG), and high density lipoprotein choles-
terol (HDL-C) levels were measured with a Hitachi 700–110 
chemistry analyzer (Hitachi, Tokyo, Japan). Glycosylated he-
moglobin (HbA1c) levels were analyzed by high performance 
liquid chromatography using HLC-723G7 (Tosoh, Tokyo, Ja-
pan) in subjects with DM. Serum 25-hydroxyvitamin D3 level 
was measured by radioimmunoassay (DiaSorin Inc., Stillwater, 
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MN, USA) using a γ-counter (1470 Wizard; PerkinElmer, 
Turku, Finland). The homeostasis model assessment of β-cell 
function (HOMA-β) was calculated using the following for-
mula: [fasting plasma insulin (µIU/mL)×20]/[fasting glucose 
(mmol/L)–3.5] [12].

Definition of DM 
We defined DM as the presence of 1 or more of the following 
components: (1) fasting plasma glucose 126 mg/dL (7.0 mmol/
L) or higher; (2) a medical diagnosis of DM by a trained medi-
cal professional; and (3) treatment with oral hypoglycemic 
agents or insulin injections. 

Statistical analyses
Statistical analyses were conducted using PASW Statistics ver-
sion 20 (IBM Co., Armonk, NY, USA). A comparison between 
the groups was performed using the t-test for continuous vari-
ables. For categorical variables, a chi-square test was used to 
compare frequencies among the groups. To assess the associa-
tion between leg fat mass and parameters, we performed a par-
tial correlation analysis after adjustment for age. A multiple lo-
gistic regression analysis was used to examine the association 
between leg fat mass and DM by evaluating the odds ratio 
(OR) after adjusting for confounding factors. Last, to investi-
gate the relative contributions of leg fat mass and leg muscle 
mass to DM in different combinations, we additionally subdi-
vided the participants into four groups according to the medi-
an values of leg fat mass and leg muscle mass. These groups 
were high fat-low muscle (HF-LM), high fat-high muscle (HF-
HM), low fat-low muscle (LF-LM), and low fat-high muscle 
(LF-HM).

RESULTS

Baseline characteristics of participants
Table 1 summarizes the demographic and clinical characteris-
tics of participants according to the presence of diabetes. The 
mean age of the participants was 63.76±8.96 years for men and 
64.67±9.17 years for women (50 to 93 years of age). The overall 
prevalence of DM was 16.95% in men and 13.22% in post-
menopausal women. As expected, obesity indices such as body 
weight, BMI, waist circumference, total body fat (%), and trun-
cal/arm fat mass were higher in the DM group compared with 
those of the non-DM group. However, leg fat mass was lower 
in postmenopausal women with diabetes but this trend was 

not shown in men. Skeletal muscle mass index (ASM/weight) 
was lower in the DM group in both sexes. People with diabetes 
were more likely to have higher total cholesterol and TG and 
lower HDL-C levels in both sexes.

Prevalence of DM according to body fat distribution
To investigate the independent contribution of trunk and ex-
tremities adiposity to DM, we calculated the adjusted OR of 
each kilogram increase in trunk and upper/lower extremities 
fat mass for DM using a multiple logistic regression analysis 
(Fig. 1). A 1-kg increase in trunk fat mass was associated with 
a 15% increase in the presence of DM in men and a 19% in-
crease in women after adjustment for BMI, ASM, current 
smoking status, regular exercise, total cholesterol, TG, systolic 
blood pressure, daily total energy intake, and hormone replace-
ment therapy status (women). Similarly, a 1-kg increase in arm 
fat mass also tended to be associated with an increased risk of 
DM in both sexes. Conversely, each kilogram increase in leg fat 
mass was significantly associated with a 51% reduction of DM 
in men and a 44% reduction in women after adjustment for 
confounding factors.

Correlation between leg fat mass and metabolic 
parameters
In a partial correlation analysis adjusted for age, leg fat mass 
was positively associated with BMI, trunk fat mass, and arm fat 
mass in both sexes (Table 2). There was a significant positive 
association between leg fat mass and ASM in both sexes (men: 
Rp=0.33, P<0.001; women: Rp=0.35, P<0.001). Leg fat mass 
was inversely associated with HbA1c in both sexes and fasting 
glucose in women. There was a significant positive relationship 
between leg fat mass and HOMA-β in both sexes. With respect 
to lipid profile, leg fat mass was positively associated with total 
cholesterol and TG, and negatively associated with HDL-C 
only in men.

Prevalence of DM according to leg fat mass and leg muscle 
mass
When the participants were classified into four groups accord-
ing to sex-specific leg fat mass quartiles, the OR for the pres-
ence of DM significantly decreased gradually as leg fat mass 
increased in both sexes after adjustment for potential con-
founding factors (Table 3). To define the relative importance of 
leg fat mass and leg muscle mass on DM, we categorized sub-
jects into four groups according to the sex-specific median val-



Choi SI, et al.

54 Diabetes Metab J 2017;41:51-59 http://e-dmj.org

ue of leg fat mass and leg muscle mass: HF-LM, HF-HM, LF-
LM, and LF-HM. Compared with the LF-LM group which is at 
the highest risk of metabolic disorder, higher leg fat mass groups 
(HF-HM and HF-LM) were associated with a decreased risk of 
DM in both sexes (Table 4). However, the lower leg fat mass 
groups, even though they have a large leg muscle mass, were 
associated with an increased risk of DM especially in women. 

DISCUSSION

Our study found that higher leg fat mass was independently 
associated with a lower risk of DM in adult populations. We 
also demonstrated that adipose tissue, deposited in different 
body locations, may differentially impact the risk of DM. In 
addition, we observed that subjects with higher leg fat mass 
have a lower risk of DM even though they have a low leg mus-

Table 1. Characteristics of the study population according to the presence of DM 

Characteristic
Men Women

Non-DM 
(n=2,514)

DM 
(n=513) P value Non-DM 

(n=3,079)
DM 

(n=469) P value

Age, yr 63.24±8.85 64.29±8.38 0.011 63.68±8.88 67.04±7.97 <0.001

Weight, kg 65.08±9.60 67.84±9.66 <0.001 56.06±8.56 58.91±9.07 <0.001

BMI, kg/m2 23.44±2.91 24.43±2.90 <0.001 23.92±3.16 25.24±3.36 <0.001

Waist circumference, cm 84.38±8.50 88.32±8.67 <0.001 81.49±9.15 87.04±9.23 <0.001

Current smoking 847 (33.8) 164 (32.0) 0.424 140 (4.6) 16 (23.4) 0.272

Regular exercise 471 (18.8) 83 (16.2) 0.169 392 (12.8) 43 (9.2) 0.031

SBP, mm Hg 124.13±17.16 125.67±16.33 0.061 125.53±17.87 131.44±18.24 <0.001

DBP, mm Hg 77.03±10.45 75.35±10.26 <0.001 76.43±10.05 75.70±10.15 0.144

Fasting glucose, mmol/L 5.4±0.6 8.1±2.6 <0.001 5.84±1.54 5.84±1.28 <0.001

HOMA-β 104.24±52.73 61.42±55.92 <0.001 117.37±53.01 75.72±66.83 <0.001

Total cholesterol, mmol/L 4.85±0.92 4.69±0.99 0.025 5.28±0.91 5.17±1.01 0.025

LDL-C, mmol/L 2.80±0.89 2.57±0.96 <0.001 3.22±0.83 3.05±0.91 <0.001

HDL-C, mmol/L 1.18±0.29 1.08±0.26 <0.001 1.25±0.28 1.16±0.27 <0.001

Triglyceride, mmol/L 3.68±2.23 4.25±2.40 <0.001 3.46±1.95 4.17±2.26 <0.001

Total body fat, % 21.98±5.23 23.44±4.91 <0.001 33.85±5.59 34.85±5.05 <0.001

Truncal fat mass, kg 8.06±3.12 9.29±2.99 <0.001 10.15±3.28 11.73±3.35 <0.001

Arm fat mass, kg 1.50±0.52 1.65±0.51 <0.001 2.32±0.73 2.55±0.78 <0.001

Leg fat mass, kg 3.89±1.31 3.98±1.29 0.141 5.77±1.68 5.44±1.70 <0.001

ASM/weight, % 31.77±2.71 30.49±2.49 0.036 25.02±2.65 24.17±2.46 <0.001

Leg muscle mass, kg 15.26±2.23 15.33±2.38 0.510 10.62±1.56 10.76±1.62 0.090

Glucose lowering drug use

   No medication - 124 (24.2) - - 52 (10.1) -

   Insulin - 34 (6.6) - - 40 (8.5) -

   Oral anti-hypoglycemic agent - 355 (69.2) - - 377 (80.4) -

Current smoking 847 (338) 164 (32.0) 0.424 140 (4.6) 16 (3.4) 0.273

Regular exercise 471 (18.8) 83 (16.2) 0.169 393 (12.8) 43 9 (9.25) 0.030

Total energy intake, kcal 2,022.1±792.9 2,112.1±772.1 0.023 1,480.5±698.2 1,563.1±593.5 0.008

Hormone replacement (women) - - - 478 (16.3) 53 (12%) 0.019

Values are presented as mean±standard deviation or number (%).
DM, diabetes mellitus; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HOMA-β, homeostasis model assess-
ment β-cell; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol; ASM, appendicular skeletal mass. 
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cle mass; but subjects with lower leg fat mass have a higher risk 
of DM even though they have large leg muscle mass. To our 
knowledge, this is the first population-based study of the asso-
ciation between body compositions and DM considering body 
fat distribution.

Adiposity is a well-known risk factor for DM and cardiovas-
cular disease [13]. Abdominal adiposity and specifically visceral 
fat are considered to be more closely associated with metabolic 
abnormalities and cardiovascular disease [14-16]. However, 
there is growing evidence that lower-extremity adiposity might 
be protective against adverse metabolic disease risk [17,18]. 
Therefore, recent studies have suggested that upper body ver-
sus lower body obesity, represented by the waist-hip ratio, is 
more closely associated with metabolic disorders [19]. Finally, 

these facts suggest a discrepancy between regional fat depots 
and their relation to the risk of disease, such that lower-body 
adiposity appears more protective and upper body or trunk 
adiposity appears more harmful for metabolic disorder. From 
this perspective, we speculated that the increased leg fat mass, 
reflecting increased subcutaneous fat, may have a protective 
role in diabetes after controlling for the highly detrimental ef-
fects of abdominal visceral adiposity. Because there is a paucity 
of systemic data for the association between leg fat mass and 
the prevalence of DM, we investigated this association in com-
munity-dwelling adult Korean populations.

In our study, in contrast to trunk fat mass and arm fat mass, 
there was a negative association between leg fat mass and DM 
prevalence. This result is consistent with a recent study show-

Fig. 1. Adjusted odds ratios with 95% confidence interval (CI) for diabetes mellitus for each kilogram increase in trunk fat, arm 
fat, and leg fat in (A) men and (B) women.
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ing that leg fat mass was inversely associated with glucose lev-
els and homeostatic model assessment of insulin resistance 
from an oral glucose tolerance test [7]. The possible protective 
role of leg fat mass and the differential role of adiposity accord-
ing to location in DM can be explained by the following mech-
anisms. The first possible mechanism is that adipocytes in low-
er extremities are less lipolytic [20] and counter free fatty acid 
release from upper-body fat regions [21]. Consequently, the 
decrease in free fatty acids, as they are taken up in the adipose 
tissue of the lower extremities, may protect pancreatic β-cells 
from lipotoxicity. In contrast to lower body adiposity, upper 
body adiposity is more sensitive to lipolysis and secretes a 
higher amount of inflammatory cytokines [22]. Second, differ-
ential secretion of adipokines by different fat depots may also 
be involved. Adiponectin, predominantly produced by adipo-
cytes, has been considered to have insulin-sensitizing, anti-in-
flammatory, and anti-atherosclerotic properties [23,24]. It is 
known to enhance glucose uptake and lipid oxidation through 
activation of adenosine monophosphate-activated protein ki-
nases [25]. Recent studies reported that lower body fat was 
positively associated with adiponectin levels, while trunk fat 
was negatively associated with adiponectin levels [26]. Fur-
thermore, Kovacova et al. [27] reported that visceral adipose 

Table 2. Partial correlations between leg fat mass and parame-
ters

Variable
Leg fat mass, kg

Men Women

Body composition

   BMI, kg/m2 0.66a 0.72a

   Truncal fat mass, kg 0.83a 0.68a

   Arm fat mass, kg 0.85a 0.78a

   Appendicular skeletal muscle, kg 0.33a 0.35a

   Leg muscle mass, kg 0.36a 0.37a

Metabolic parameter

   HbA1c, % –0.10b –0.14c

   Fasting glucose, mg/dL –0.07 –0.09b

   Total cholesterol, mg/dL 0.09b 0.01

   HDL-C, mg/dL –0.15c 0.01

   Triglyceride, mg/dL 0.11b –0.01

   HOMA-β 0.22a 0.13a

Values are partial correlation coefficients between variables and leg fat 
mass adjusted for age. 
BMI, body mass index; HbA1c, glycosylated hemoglobin; HDL-C, 
high density lipoprotein cholesterol; HOMA-β, homeostasis model 
assessment β-cell.
aP<0.001, bP<0.05, cP<0.01.

Table 3. Adjusted odds ratios with 95% confidence interval for diabetes mellitus according to sex-specific leg fat mass quartiles

Sex
Leg fat mass

Quartile 1 Quartile 2 Quartile 3 Quartile 4 P for trend

Mena Reference 0.45 (0.34–0.61) 0.36 (0.26–0.49) 0.16 (0.11–0.25) <0.001

Womenb Reference 0.44 (0.32–0.59) 0.35 (0.25–0.49) 0.16 (0.11–0.25) <0.001

Quartile 1: ≤2.97 kg in men and ≤4.54 kg in women; Quartile 2: 2.98 to 3.81 kg in men and 4.55 to 5.57 kg in women; Quartile 3: 3.82 to 4.66 kg 
in men and 5.58 to 6.71 kg in women; Quartile 4: ≥4.67 kg in men and ≥6.72 kg in women.
aData adjusted for age, body mass index, leg muscle mass, current smoking status, regular exercise, total cholesterol, triglyceride, systolic blood 
pressure, and daily total energy intake, bData adjusted for age, body mass index, leg muscle mass, current smoking status, regular exercise, total 
cholesterol, triglyceride, systolic blood pressure, daily total energy intake, and hormone replacement therapy status.

Table 4. Adjusted odds ratios with 95% confidence interval for diabetes mellitus according to body composition group

Sex
Body composition group

LF-LM LF-HM HF-LM HF-HM P for trend

Mena Reference 1.31 (0.88–1.96) 0.69 (0.49–0.96) 0.60 (0.39–0.90) <0.001

Womenb Reference 1.38 (1.02–1.87) 0.47 (0.32–0.69) 0.57 (0.40–0.81) <0.001

We subdivided men and women in each age group into four groups according to leg fat mass and leg muscle mass, which were halved into low or 
high values by the median value. 
LF-LM, low fat-low muscle group; LF-HM, low fat-high muscle group; HF-LM, high fat-low muscle group; HF-HM, high fat-high muscle group.
aData adjusted for age, body mass index, current smoking status, regular exercise, total cholesterol, triglyceride, systolic blood pressure, and daily 
total energy intake, bData adjusted for age, body mass index, current smoking status, regular exercise, total cholesterol, triglyceride, systolic blood 
pressure, daily total energy intake, and hormone replacement therapy status.
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tissue has lower gene expression of total adiponectin than sub-
cutaneous depots. The above mechanisms can explain the po-
tential beneficial impact of leg fat on pancreatic β-cell function 
and glucose tolerance. Our study demonstrated that leg fat 
mass was positively associated with HOMA-β, which is a well-
known index of pancreatic β-cell function. This result suggests 
that leg fat may positively influence glucose tolerance by pro-
tecting pancreatic β-cells from lipotoxicity and inflammatory 
cytokines.

Recently, the interaction between appendicular muscle mass 
and glucose tolerance has been a subject of interest. Because 
skeletal muscle is responsible for insulin-mediated glucose dis-
posal, low muscle mass can have a negative impact on glucose 
tolerance. Therefore, previous studies have shown that larger 
hip or thigh circumference is associated with decreased diabe-
tes risk [11,28,29]. However, these studies did not completely 
analyze which component of lower extremities has a more 
dominant effect on DM. In our study, we observed that leg fat 
mass may contribute more to DM than leg muscle mass. In ad-
dition, we found that higher leg fat mass was associated with 
higher ASM. From these findings, we speculate that anti-in-
flammatory properties of leg fat may protect against age-relat-
ed loss of skeletal muscle mass and consequently may favorably 
influence glucose metabolism. This fact may partly explain the 
dominant effect of leg fat over leg muscle on DM. 

In addition, although in both genders there was a significant 
inverse relationship between leg fat mass and DM after adjust-
ment for confounding factors, including BMI, we found that 
the association between leg fat mass and DM was more promi-
nent in postmenopausal women than in men based on an in-
dependent t-test and a partial correlation analysis. In addition, 
we also found that there was a significant positive relationship 
between leg fat mass and TG in men but there was no associa-
tion between leg fat mass and TG in women. Similarly, Van 
Pelt et al. [30] reported favorable correlation between lower-
body adiposity with markers of insulin resistance and dyslipid-
emia in postmenopausal women after adjusting for upper-
body adiposity. These gender differences in the association of 
lower-body adiposity and DM can be explained by the fact that 
women have an increased propensity to store fat in lower ex-
tremity adipose tissue and away from abdominal visceral tissue 
depots. In line with this fact, our data also showed that leg fat 
mass was more strongly associated with upper body adiposity 
in men than in women (Table 2). This result suggests that the 
benefit of leg fat on glucose tolerance and lipid metabolism is 

countered by the greater upper body adiposity in men.
The major strength of our study is that we analyzed repre-

sentative data collected from a nationwide survey in Korea, in-
cluding large numbers of participants of both sexes. In addi-
tion, we compared significant associations between body com-
positions and DM according to gender for the first time. How-
ever, there were some limitations in this study. First, as the 
present study was a cross-sectional study, a causal relationship 
between leg fat mass and diabetes could not be definitively es-
tablished. Second, because DXA is unable to distinguish be-
tween subcutaneous and intramuscular fat in the lower and 
upper extremities, we could not conclude whether the benefi-
cial effects of leg fat on glucose tolerance were due to subcuta-
neous or intramuscular fat. Third, although the association be-
tween leg fat and glucose tolerance was presumed to result 
from adipokines and inflammatory factors, we could not fur-
ther prove it due to lack of data. Finally, as we did not examine 
the associations between other ethnic groups with different 
body compositions, we were not able to extend our results to 
other ethnic groups.

In conclusion, our study demonstrates that, in contrast to 
trunk and arm adiposity, there is a favorable association of leg 
adiposity with DM in Korean adults aged 50 years or older. We 
also found that the contributory effects of lower extremity fat 
on DM are more dominant than those of the lower extremity 
muscle. Our findings support the notion that subcutaneous fat 
and glucose metabolism are intimately interlinked. Further 
prospective studies are needed to confirm the causal interac-
tions between leg fat mass and the development of diabetes.
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