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Effect of an Exergaming on Postprandial Endothelial Dysfunction Following
a High Fat Meal in Individuals with Spinal Cord Injury

Eun Sun Yoon', Hyun Jeong Kim', Jina Choo?, Kyung Hee Park’, Sae Young Jae'

'Department of Sport Science, University of Seoul, Seoul, ZCoIIege of Nursing, Korea University, Seoul,
3Department of Family Medicine, Hallym University Sacred Heart Hospital, Hallym University College of Medicine, Anyang, Korea

Endothelial dysfunction induced with a high-fat meal may be attenuated with an exercise in abled bodies individuals.
Exergaming may be an exercise type applicable for disabled bodied individuals. We tested the hypothesis that an
acute bout of exergaming following a high-fat meal would decrease postprandial lipemia, and endothelial dysfunction
among individuals with spinal cord injury. Forty participants (age, 4118 years; 24 males) were randomly assigned
to either an exergaming group (n=20) or control group with seated rest (n=20) following a high-fat meal. Hemo-
dynamic and blood parameters and flow-mediated vasodilation (FMD) as an index of endothelial function were
measured at baseline and 4 hours after a high-fat meal. In half an hour following a high-fat meal, the exergaming
group performed 50 minutes of moderate intensity active video games (Nintendo Wii Sports: boxing, tennis). Levels
of blood triglycerides increased in both group (p <0.05) following high-fat meal. FMD significantly decreased in the
control group (10.4%+4.9% to 7.9%%4.4%) but significantly increased in the exergaming group (10.9%15.3% to
12.3%15.3%), with a significant interaction (p=0.004). These results show that a high-fat meal causes endothelial
dysfunction in persons with spinal cord injury, but endothelial dysfunction following a high-fat meal was attenuated
by an acute bout of exergaming regardless of postprandial lipemia. Therefore, exergaming for individuals with spinal
cord injury may have a cardioprotective effect from postprandial endothelial dysfunction induced with an exposure
of a high-fat meal.
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Table 1. Physical characteristics of the subjects (n=40)

Variable Exergaming group (n=20) Control group (n=20) p-value
Age (yr) 41+7 4148 0.905
Male : female 12 :8 12 . 8 -
Body mass index (kg/m?) 22.0£2.5 23.114.4 0.309
Current smoker 10 (50) 8 (40) 0.525
Alcohol intake (=2 times/wk) 3 (15) 5 (25) 0.426
Waist circumference (cm) 90.1£10.0 95.1£14.5 0.240
Systolic blood pressure (mm HQ) 116.9+10.1 114.7+£13.2 0.565
Diastolic blood pressure (mm HQ) 77.0+£8.6 74.6+12.8 0.500
Physical activity (MET—hr/day) 18.88+11.07 16.76+13.22 0.585
Time since injury (yr) 13.5+8.3 13.6+8.0 0.967
Completeness of injury 0.744
Complete 13 (65) 12 (60)
Incomplete 7 (35) 8 (40)
Neurological level 0.737
Cervical 2 (10) 1(5)
Thoracic 14 (70) 16 (80)
Lumbar 4 (20) 3 (15)
ASIA impairment scale 0.597
A 15 (75) 12 (60)
B 2 (10) 3 (15)
C 3 (15) 5 (25)

Values are presented as meanzstandard deviation or number (%).
MET: metabolic equivalents, ASIA: American Spinal Injury Association.

Exergaming group (n=20) |

09:00 09:30-09:45 09:45-10:15 10:15-11:05 13:30
t t t Seated rest t
Baseline measurement HFM intake Rest Exergaming Post-4 hours measurement
pre-HFM intake post-HFM intake

Control group (n=20) |

09:00 09:30-09:45 13:30
[MCantad ract |
L] L) ) | Seated rest | >
Baseline measurement HFM intake Post-4 hours measurement
pre-HFM intake post-HFM intake

Fig. 1. Experimental design. HFM: high—fat meal.
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Table 2. Changes in hemodynamic and blood parameters after a high—-fat meal in exergaming and control group

Exergaming group

Control group

Variable p-value
Baseline Post—4 hours Baseline Post—4 hours
Systolic blood pressure (mm Hg) 116.9+10.1 114.6+13.0 114.7+£13.2 115.3+16.2 0.443
Diastolic blood pressure (mm Hg) 77.0+8.6 70.0+9.3% 74.6+12.8 71.6+12.8% 0.114
Heart rate (bpm) 70.0+£9.2 80.8+13.7* 67.6+8.4 72.8+10.4* 0.051
Total cholesterol (mg/dL) 189.7+£35.8 183.7+46.2 184.9+28.5 182.1+£27.0 0.616
Low—density lipoprotein cholesterol 124.3+35.7 116.9+£31.2* 118.2+30.9 110.2+£29.0+ 0.724
(mg/dL)
High—density lipoprotein cholesterol 50.3+£10.3 44.0+10.0* 51.8+£17.0 46.0+15.6% 0.362
(mg/dL)
Triglyceride (mg/dL) 119.5+£39.2 228.6+93.4* 121.6+55.7 230.2+98.1+ 0.596
Glucose (mg/dL) 93.0£19.6 97.2+251 89.1+8.3 93.2+20.4 0.981

Values are presented as meanzstandard deviation.

The p-values for timeXxgroup interaction effect, *p<0.05 paired t-test between baseline and post-4 hours high—fat meal.
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Fig. 2. Changes in flow—mediated vasodilation (FMD) after
a high—fat meal in exergaming and control groups. The
p-value for timextrial interactive effect.

Table 3. Changes in brachial artery diameter at baseline and peak during flow—mediated vasodilation test after a high—fat

meal in exergaming and control group

Exergaming group

Control group

Variable p-value
Baseline Post—-4 hours Baseline Post-4 hours

Basal diameter (mm) 4.2+0.7 4.34+0.7x 4.3+0.9 4.441.0 0.694

Peak diameter (mm) 4.6+0.7 4.9+9.7* 4.7£0.9 4.7+£1.0 0.064

Values are presented as meanzstandard deviation.

The p-values for timexgroup interaction effect, *p<0.05 paired t-test between baseline and post-4 hour high fat.
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