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The Effect of Intermittent Resistance Activity for Interrupting Prolonged Sitting on
Vascular Function and Postprandial Metabolism after a High-fat Meal

Min Jeong Cho', Yong Joon jung', Yun Wook Kim', Tae Gu Choi', Jae Yeop Kim',
Hyun Jeong Kim', Sae Young jae"Z

'Department of Sport Science, University of Seoul, Seoul,
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Purpose: Numerous studies have reported the effects of interrupting prolonged sitting with aerobic exercise on
vascular and postprandial function, but the effects of resistance exercise for interrupting prolonged sitting remain
unclear. We tested the hypothesis that intermittent resistance activity breaks would attenuate prolonged sitting-
induced vascular and postprandial metabolic dysfunction.

Methods: Fourteen healthy adults (age, 2412 years; body mass index, 22.0+2.4 kg/mz) completed two ftrials in a
randomized cross-over design. During a 4-hour sitting after a high-fat meal, the participants underwent either resistance
activity (RA) with 10 repetitions of five exercises every hour or uninterrupted sitting as a control trial (SIT). Plasma
glucose, triglycerides, and brachial artery blood pressure, along with blood flow and shear rate in the superficial femoral
artery and carotid artery were measured at baseline and every hour during the 4-hour sitting period. Brachial artery
flow-mediated dilation (FMD) was measured at baseline, 2 hours, and 4 hours after the start of the sitting.
Results: Plasma glucose and triglycerides increased after a high-fat meal in both RA and SIT groups without a significant
interaction effect. In addition, while SIT group decreased brachial artery FMD (7.2%22.0% to 6.5%+2.7% to 5.1%+2.6%),
RA did not attenuate a decrease in FMD (7.6%%3.4% to 7.3%%3.1% to 6.7%%2.7%, interaction p=0.581).
Conclusion: Our findings indicate that interrupting prolonged sitting with intermittent RA did not attenuate the negative
effects of sitting on vascular function and postprandial metabolism in young healthy adults.
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Table 1. Participants’ characteristics

Characteristic Data
No. of participants 14
Sex, male:female 8:6
Age (yr) 2442
Height (cm) 169.6+£10.3
Weight (kg) 63.9+12.4
Body mass index (ka/m®) 22.0+2.4
Body fat (%) 19.347.0
Lean body mass (ka) 51.7+11.3
Glucose (mg/dL) 99.0£7.0
Triglycerides (mg/dL) 106.0+£43.0

Cholesterol (mg/dL)
Total 143.0£24.0

Low—density lipoprotein 68.0£19.0
High—density lipoprotein 55.0£9.0
Sitting time (hr/day) 8.7+2.4

Leisure time moderate to 600 (270—1,485)
vigorous physical activity

(METs—min/wk)

Values are presented number, mean+standard deviation,
or median (interquartile range).
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Fig. 1. Experimental design.
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Fig. 2. Comparison of changes
in glucose (A) and triglycerides
(B) after a high—-fat meal be-
tween resistance activity trial (RA)
and sitting trial (SIT). Data are
meanzstandard deviation.

Table 2. Comparisons of changes in brachial artery FMD responses between resistance activity trial and sitting trial

p-value
Variable Baseline 2 Hour 4 Hour One- Two-way
way Time Trial  Interaction

Resting diameter
(mm)

RA 3.77+0.53 3.87+0.54 3.86+0.57 0.027

SIT 3.79+0.49 3.83+0.45 3.85+0.50 0.173 0.024 0.663 0.244
Resting blood flow
(mL/min)

RA 238493 239475 209491 0.362

SIT 2444122 209479 19477 0.507 0.380 0.140 0.632
Resting shear
rate (/sec)

RA 7444244 743+312 6444290 0.208

SIT 724+270 6554280 5904249 0.189 0.127 0.245 0.681
Peak diameter (mm)

RA 4.05+0.56 4.15+0.55 4.11+0.52 0.050

SIT 4.06+0.51 4.06+0.51 4.04+0.48 0.806 0.322 0.168 0.113
Absolute FMD (mm)

RA 0.2840.13 0.27+0.12 0.25+0.08 0.566

SIT 0.27+0.08 0.23+0.16 0.19+0.09 0.193 0.166 0.138 0.638
SR AUC

RA 49,268+14,630 46,642+10,671  45,267+12,014  0.645

SIT 39,8124+14,820"  48,045+14,463 47,175%£15,433  0.203 0.720 0.460 0.131
SR-corrected
FMD (%)

RA 7.4612.74 7.28+2.72 6.77+£2.72 0.831

SIT 7.51+£2.77 6.39+2.73 5.05+£2.73 0.036 0.239 0.236 0.490
Diameter—corrected
FMD (%)

RA 7.74+2.78 7.44+2.78 6.85+2.78 0.753

SIT 7.16+2.77 6.33+2.79 4,95+2.79 0.038 0.153 0.070 0.669

Values are presented as meanzstandard deviation.
FMD: flow—mediated dilation, RA: resistance activity trial, SIT: sitting trial, AUC: area under the curve, SR: shear rate,
SR AUC: shear rate AUC above baseline of the shear rate stimulus from release of the arterial occlusion to peak

vasodilation.
"0<0.05 vs. RA.
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