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Association between Dietary Sodium Intake and Abdominal

Obesity in Pre-diabetes Korean Adults

So Young Lim and Soo Jin YangJr

Dept. of Food and Nutrition and Human Ecology Research Institute,

Chonnam National University, Gwangju 500-757, Korea

ABSTRACT The objective of this study was to assess the relationship between dietary sodium intake and prevalence
of abdominal obesity in Korean adults. We used data from the Korea National Health and Nutrition Examination
Survey V-1 and analyzed data on 4,475 Koreans (=30 years old). Subjects were divided into three groups according
to fasting plasma glucose (FPG): 1) normal (FPG <100 mg/dL), 2) pre-diabetes (100 mg/dL< FPG <125 mg/dL),
and 3) diabetes (FPG >126 mg/dL or subjects diagnosed with diabetes). The subjects in each category were stratified
by dietary sodium intake as well as index of abdominal obesity. We found that dietary sodium intake was positively
correlated with waist circumference (WC) (P=0.002) and was particularly high in the pre-diabetes group. In multiple
logistic regression analysis, the normal and diabetes groups showed no association between dietary sodium intake
and WC, whereas the pre-diabetes group with a high sodium intake exhibited a significant association (odds ratio
(OR)=1.479, P=0.029) between dietary sodium intake and WC. Further, the OR for abdominal obesity in the high
sodium intake group with pre-diabetes was 1.590 after adjusting for age and sex (P=0.012). In addition, the ORs
for the prevalence of abdominal obesity with fasting glucose, fasting insulin, and homeostasis model assessment of
insulin resistance were significantly higher in the pre-diabetes group with high sodium intake compared with low
sodium intake. Moreover, these associations were significant even after adjusting for confounding variables (model
2: age and sex; model 3: age, sex, and total energy intake). Our results suggest a strong association between sodium

intake and abdominal obesity in pre-diabetes Korean adults.
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Fig. 1. Dietary sodium intake according to the presence of ab-
dominal obesity and diabetes. Data are expressed as mean+SEM
and analyzed by general linear model. P<0.05 vs. normal group.
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Table 2. Pearson's correlation coefficients between dietary sodium intake and anthropometric/biochemical measurements in subjects
according to the presence of diabetes

Dietary sodium intake

Normal (n=3,091)

Pre-diabetes (n=880)

Diabetes (n=504)

Coefficients P-value Coefficients P-value Coefficients P-value
Height (cm) 0.260 <0.001 0.295 <0.001 0.226 <0.001
Body weight (kg) 0.192 <0.001 0.309 <0.001 0.177 <0.001
BMI (kg/mz) 0.028 0.123 0.110 0.078 0.031 0.493
WC (cm) 0.072 <0.001 0.189 0.002 0.038 0.412
SBP (mmHg) -0.043 0.017 0.089 0.156 -0.016 0.729
DBP (mmHg) 0.030 0.095 0.108 0.085 0.086 0.060
Fasting glucose (mmol/L) -0.006 0.729 0.024 0.475 0.140 0.002
HbAlc (%) - - - - 0.105 0.021
Fasting insulin (uIU/mL) -0.043 0.184 -0.059 0.348 -0.065 0.156
HOMA-IR -0.033 0.079 -0.035 0.304 0.004 0.932
HOMA B-cell -0.026 0.164 -0.043 0.198 0.012 0.799
Total cholesterol (mg/dL) 0.011 0.729 -0.007 0.912 0.018 0.835
HDL cholesterol (mg/dL) 0.010 0.769 -0.054 0.390 0.043 0.616
LDL cholesterol (mg/dL) 0.009 0.788 -0.071 0.258 0.041 0.637
Triglyceride (mg/dL) 0.054 0.099 0.078 0.210 -0.066 0.444
GOT (IU/L) 0.075 0.022 0.019 0.589 0.117 0.173
GPT (IU/L) 0.148 <0.001 0.071 0.038 0.101 0.240
v-GTP (IU/L) 0.120 <0.001 0.065 0.059 0.002 0.978
Urine sodium (mmol/L) 0.056 0.003 0.085 0.013 0.022 0.626

BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; HOMA-IR, homeostasis
model assessment of insulin resistance; HOMA f-cell, homeostasis model assessment of B-cell function; GOT, glutamic-oxaloacetic
transaminase; GPT, glutamic-pyruvic transaminase; y-GTP, gamma-glutamyl transpeptidase.

Table 3. Association of abdominal obesity with dietary sodium intake according to the presence of diabetes

Model 1" Model 27 Model 3"
OR (95% CI)*
P-value
Low sodium Reference Reference Reference
Normal High sodium 1.196 (0.951~1.503) 1.253 (0.984 ~1.596) 1.229 (0.950~1.588)
0.125 0.067 0.116
Low sodium Reference Reference Reference
Pre-diabetes High sodium 1.479 (1.042~2.099) 1.590 (1.109 ~2.280) 1.271 (0.866 ~ 1.866)
0.029 0.012 0.219
Low sodium Reference Reference Reference

Diabetes High sodium

0.876 (0.518 ~1.482)

0.520

1.201 (0.675~2.134)

0.531

1.164 (0.654~2.073)

0.604

Data were analyzed by multiple logistic regression analysis.
"Model 1: unadjusted. "Model 2: adjusted for age and sex. "Model 3: adjusted for age, sex and total energy intake.
4)OR, odds ratio; CI, confidence interval.
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