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Evaluation on the degree of lifestyle-related diseases by measuring the adipose
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Accumulation of adipose tissue progresses to metabolic diseases. Sonography
is a convenient modality for measuring the thickness of adipose tissue. The present study aimed to
clarify the site of adipose tissue thickness that correlated best with laboratory test values
reflecting metabolic abnormalities. Abdominal visceral adipose tissue (VAT), subcutaneous adipose
tissue, peritoneal adipose tissue, peri-renal adipose tissue and epicardial adipose tissue (EAT)
thicknesses were measured. Correlations were evaluated between laboratory test values and these
adipose tissue thicknesses. VAT thickness well correlated with laboratory test abnormalities.
Significant correlations were also found between EAT thickness and laboratory test values. Among the

adipose tissue thicknesses measured at several sites on sonography, VAT and EAT thicknesses
correlated closely with laboratory test values representing metabolic abnormalities.
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Table 1
Anthropometric data and laboratory test results from subjects

Units Median | IQR
Age years 71 62-78
Anthropometric data
BMI kg/cm? 224 20.8-24.0
w cm 80 75-85
H cm 93 89-99
W/H ratio 0.85 0.82-0.88
Laboratory tests Reference range
TG mg/dL | 60-130 206 195-231
HDL mg/dL | 36-70 68 55-83
LDL mg/dL | -140 s 99-130
FG mg/dL | 60-110 97 91-104
HbAlc % 43-58 5.6 52-5.7
HOMA-IR -1.60 0.99 0.63-1.66
UA mg/dL | 2.0-6.0 5.0 4556
ALT IU/L 3-30 15 14-21

ALT, alanine aminotransferase; BMI, body mass index; H, hip circumference;
HbAlc, hemoglobin Alc; FG, fasting glucose; HDL, high-density lipoprotein
cholesterol; HOMA-IR, homeostasis model assessment of insulin resistance; IQR,
interquartile range; LDL, low-density lipoprotein cholesterol; TG, triglycerides; UA,
uric acid: W, waist circumference.

Table 2
Correlations between adipose tissue thickness measured at each site and laboratory test values, after adjusting for the influence of BMI
VAT(5 cm/A) VAT(U/A) SAT PAT RAT EAT
Correlation P-value | Correlation | P-value | Correlation | P-value | Correlation | P-value | Correlation | P-value | Correlation | P-value
coefficient coefficient coefficient coefficient coefficient cocfficient
TG 0.503 | 0.0063* 0.593 | 0.0009* 0.155 | 0.4312 0.316 | 0.1015 0.442 | 0.0187 0.542 | 0.0029*
HDL -0.421 | 0.0258 -0.521 | 0.0045* -0.099 | 0.6151 -0.278 | 0.1513 -0.169 | 0.3908 -0.418 | 0.0268
LDL 0.080 | 0.6866 0.017 | 0.9333 0.031 | 0.8750 0.322 | 0.0946 0.192 | 0.3289 0.230 | 0.2395
FG 0.495 | 0.0074* 0.425 | 0.0240 0.303 | 0.1176 0.038 | 0.8475 -0.059 | 0.7660 0.143 | 0.4685
HbAlc 0.495 | 0.0075* 0.490 | 0.0081* 0.484 | 0.0091 0.382 | 0.0446 0.120 | 0.5436 0.123 | 0.5325
HOMA- 0.450 | 0.0162 0.477 | 0.0103 0.421 | 0.0258 0.254 | 0.1920 0.256 | 0.1892 0.197 | 0.3143
IR
UA 0.271 | 0.1624 0.139 | 0.4815 0.220 | 0.2614 0.425 | 0.0244 0.432 | 0.0218 0.277 | 0.1543
ALT 0.173 | 0.3796 0.239 | 0.2215 0.232 | 0.2356 0.182 | 0.3550 0.184 | 0.3484 0.138 | 0.4836

ALT, alanine aminotransferase; BMI, body mass index; EAT, epicardial adipose tissue; FG, fasting glucose; HbAlc, hemoglobin Alc; HDL,
high-density lipoprotein cholesterol; HOMA-IR, homeostasis model assessment of insulin resistance; LDL, low-density lipoprotein
cholesterol; PAT, peritoneal adipose tissue; RAT, peri-renal adipose tissue; SAT, subcutaneous adipose tissue; TG, triglycerides; UA, uric
acid; VAT(5 cm/A), visceral adipose tissue 5 cm above the umbilicus from the internal abdominal wall to the anterior surface of the aorta;
VAT(U/A), visceral adipose tissue at the umbilicus from the internal abdominal wall to the anterior surface of the aorta.

Bonferroni correction was used for multiple comparisons. *Values of p < 0.0083 (= 0.05/6) were deemed statistically significant.
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