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Influence of body fat distribution on organ dysfunction: a large-scale
epidemiological study
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Metabolically obese, normal-weight (MONW) individuals can exhibit
insulin-resistance, hypertriglyceridemia, premature coronary heart disease, and chronic renal
failure. Most MONW individuals with relatively low body weight likely have significant excess
visceral adipose tissue. Trunk fat consists of visceral fat and subcutaneous fat, while appendicular

fat and leg fat do not include visceral fat. Trunk-to-peripheral fat ratio (TAR or TLR) measured by
dual-energy x-ray absorptiometry (DXA) reflects the relative amount of visceral adipose tissue. The
present study found that TAR/TLR in normal-weight Japanese boys predicted subsequent blood pressure
levels in adolescence, TAR/TLR was associated with cardiometabolic disease in elderly Japanese men,
and elderly JaBanese men with a large TAR/TLR tended to have lower renal function. Fat ratio
parameters may be useful for assessing cardiometabolic disease and renal dysfunction, particularly
in underweight to normal-weight populations.
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OStEOpOI"OSIS Risk in Men StUdy FORMEN Fig. 1 Adjusted means and standard errors of systolic blood
study pressure (SBP) at follow-up for tertiles (T1, T2, and T3) of trunk-to-leg
DXA TAR TLR fat ratio (TLR). Mean values were calculated from the general linear

model after adjusting for confounding factors, including the age,
height, pubic hair appearance, whole body fat, and SBP at baseline.
Arrows show a significant trend of SBP from T1 to T3. For trend tests
of SBP, multiple linear regression analysis was performed. The

TAR TLR Table.1 dependent variable was SBP at follow-up, and independent variables
were tertiles of TLR, age, height, pubic hair appearance, whole body
fat, and SBP at baseline
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Table 1. Differences between user and non-user groups according to the type of medication

Medication for
Hypertension Dysdlipidemia Diabetes
User, Non-user, P User, Non-user, P Usar, Non-user, P
TAR 13 +04 12 +04 <001 13 +04 12 +£04 <001 13 +04 1.2 +£04 0.02
TLR 18 +0.6 16 £+05 <001 18 +£06 1.7 £06 <001 18 +£0.7 1.7 £05 0.01

Data are expressed as mean = SD.
P-val ues were cal culated using the unpaired t-test. P<0.05 was considered statistically significant.
N, number; TAR, trunk-to-appendicular fat ratio; TLR, trunk-to-leg fat ratio.
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Table 2. a0OR of eGFR <60 ml/min/1.73 n? in participants with BM1 <25 kg/m?, N=433

aOR? 95% ClI P for trend® aOR? 95% Cl P for trend®
TAR,Q2/Q1 192 (0.89 , 416 ) <001 TLR,Q2/Q1 176 (0.82 ,377 ) <001
TAR,Q3/Q1 117 (051 ,271) TLR,Q3/Q1 136 (061 , 3.04 )
TAR, Q4/Q1 389 (176 , 861 ) TLR,Q4/QL 269 (123 ,586 )
TAR,Q5/Q1 367 (166 ,8.10 ) TLR,Q5/Q1 332 (153 ,7.24 )

a0R, adjusted odds ratio; eGFR, estimated glomerular filtration rate; BMI, body mass index; N, number;
Cl, confidenceinterval; TAR, trunk-to-appendicular fat ratio; Q, quintile; TLR, trunk-to-leg fat ratio.
%a0R using binomial logistic regression analysis after adjusting for potentia confounders shown below.
5P for linear trend of eGFR values from Q1 to Q5 using regression analysis after adjusting for

age, hypertension, diabetes mellitus, height, whole-body fat, and fat-free soft tissue mass.
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