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Background: Obesity is known to be associated with an increased incidence of atrial
fibrillation (AF), but the mechanism has not been elucidated.

Purpose: The aim of this study was to investigate whether healthy overweight subjects have
prolonged intra-atrial electomechanical delay obtained by using tissue Doppler imaging
(TDI) and assess the relationship between intra-atrial electomechanical delay and
biochemical markers of metabolic syndrome.

Methods: Echocardiographic evaluation with TDI was performed from apical 4-chamber
view in 85 healthy women (mean age: 53+13 years). Interval from onset of the P-wave to
the beginning of the atrial systolic TDI signal at the septal (P-S) and lateral (P-L) sites of the
mitral annulus were measured and intra-atrial electomechanical delay was defined as the
differences between P-L and P-S. Laboratory tests for fasting glucose, insulin, glycated
hemoglobin (HbA1c) and lipid were performed on same day of the echocardiographic
study.

Result: Fifteen overweight (25<body mass index (BMI) <30kg/m?) subjects had significantly
greater waist circumference (9116 vs. 78+9 cm, p<0.0001), LA diameter (36+4 vs. 3114 mm,
p<0.0001) and intraatrial electromechanical delay (19+12 vs. 8t6 ms, p<0.001) than did 70
control subjects (BMI<25 kg/m?). Serum triglyceride (76+33 vs. 100+37 mg/dl, p<0.05),
serum LDL cholesterol (11029 vs. 127+30 mg/dl, p<0.05), fasting glucose (89110 vs.
97+10 mg/dl, p<0.01), HbA1c (4.9+0.3 vs. 5.1£0.3%, p<0.01), plasma insulin (4.3£2.0 vs.
8.5+£5.6 pU/L, p<0.0001) and HOMA-R (1.0£0.6 vs. 2.1+1.5, p<0.0001) were significantly
higher than those in control subjects. In overweight subjects, intraatrial electromechanical
delay significantly correlated with plasma insulin level (p<0.05, r=0.57) and HOMA-R
(p<0.05, r=0.53) . Multiple regression analysis showed plasma insulin level to be a
significant determinant of intraatrial electromechanical delay (p<0.05).

Conclusions: In healthy overweight subjects, prolonged intraatrial electromechanical delay
and dilated LA were documented and hyperinsulinaemia was independent factor of the
prolonged intraatrial electromechanical delay. The alteration in atrial electromechanical
delay influenced by hyperinsulinaemia may be related to the increased incidence of AF
caused by obesity.
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