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Effects of Aquabike Exercise on Gait Ability, Cardiovascular and Fall-related Fitness in
Older Women with Obesity

Chae-Bin Lee'” PhD, Seung-Soo Baek’ PhD

"Korea Leaders Sport Association, Seoul; Exercise Rehabilitation Research Institute, Sangmyung University, Seoul, Korea

PURPOSE: This study aimed to verify the effects of aquabike exercise on the gait ability and cardiorespiratory and fall-related fitness of
older women with obesity.

METHODS: The participants were divided into 65-74 years old and 75-82 years old groups. Verified cardiorespiratory fitness and
physical changes were compared between the groups. The aquabike exercise used in this study was a combination of water exercise and
a fixed bicycle on the ground. A 50-min aquabike exercise was performed three times weekly for 12 weeks.

RESULTS: Our study’s results revealed that cardiorespiratory fitness did not show any significant changes between the groups x period
of forced expiratory volume, maximum 80% exercise duration, maximum heart rate, and pedals per minute. The number of revolutions
increased significantly after the exercise. In relation to gait, there was no significant change between the group x period of time
required for walking 6 m and the number of steps, whereas the time required and the number of steps required to walk for 6 m within
the groups significantly decreased after exercise. There were no significant changes between the groups x period in 3-m round-trip, five
chairstanding, 30-s chair-standing, and relative grip strength of fall-related physical variables; however, the time required to walk a 3-m
round-trip and five chairto-stand within the groups decreased after aquabike exercise.

CONCLUSIONS: Aquabike exercise is an effective mediation strategy for older women with obesity, as it is an exercise method that
maintains a vibrant life in older age groups as well as walking ability by improving cardiopulmonary and fall-related physical strength.
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Table 1. Baseline Characteristics of participants

Young-old group  Old-old group

Variable (n=7) (n=8) pvalue
Age (yr) 684+34 79.2£29 <.001
Body mass (kg) 61.4+6.0 60.2+3.7 463
Height (cm) 153.4%9.1 148355 189
BMI (kg/m?) 26121 27.5%3.1 779
Fat free mass (kg) 204+3.1 19.6+2.1 536
Body fat mass (kg) 232+39 23.1+53 779
WHR 0.95+0.1 0.96+0.1 867
SBP (mm Hg) 127.8+16.1 125.0+15.2 .755
DBP (mm Hg) 763+11.8 778+7.0 852
RHR (count/min) 77.7%9.3 773%35 867

Values are means and SD.
BMI, body mass index; WHR, waist hip ratio; SBP, systolic blood pressure;
DBP, diastolic blood pressure; RHR, resting heart rate.
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Table 2. Aquabike exercise program

Exercise program Time Intensity Frequency
Warm-up Thermal warm-up 10 min HRmax 50-60% 3 times/wk
Bike set up 5min
Interval training Aqua-bike pedaling 20 min HRmax 80-90%

Harder pedaling’
Easy pedaling*
Cool-down Out of bike 5min
Stretching 10 min HRmax 50-60%

"Harder pedaling: HRmax 80-100%; *Easy pedaling: easy pace.

Table 3. Aquabike exercise-mediated differences in body composition

Young-old group (n=7) Old-old group (n=8)
Interaction (p)
Pre Post Pre Post
BMI (kg/m?) 26.1+2.1 252+1.8*% 27.5+3.1 269+£3.1* 133
BFM (kg) 232+39 21.3+£3.0* 23.1+53 19918 610
SMM (kg) 20431 206+3.2 19.6+2.1 19.9+1.8 716
FFM (kg) 376+4.9 39.1+£58 36.2+33 38.2+3.5% 551
WHR 0.95+0.1 0.86+0.0 0.96+0.1 0.87+0.0 934

Values are means and SD.
BMI, body mass index; BFM, body fat mass; SMM, skeletal muscle mass; FFM, fat free mass; WHR, waist hip ratio.
*p <.05 pre vs. post within the group.

Table 4. Aquabike exercise-mediated differences in cardiorespiratory fitness

Young-old group (n=7) Old-old group (n=8)
Interaction (p)
Pre Post Pre Post
HRmax (%) 822+78 89.1+7.4% 69.3£6.0 77.5+£9.6*% 651
FEV: (mL) 291.2+£423 343.5+57.4* 233.7+36.2 299.3+44.7* .586
HRmax 80% (sec) 241.1£319.5 601.5+378.4* 1.1£3.1 676.0+582.5* 199
RPM (count) 574%7.1 68.1+6.1* 456+7.1 58.1+9.4* .567

Values are means and SD.
HRmax(%), maximum heart rate; FEV;, forced expiratory volume in 1 second; RPM, repeated pedalling minute.
*p <.05 pre vs. post within the group.
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Table 5. Aquabike exercise-mediated differences in gait ability

EXERCISE SCIENCE 2R2%

Young-old group (n=7)

Old-old group (n=8)
group Interaction (p)

Pre Post Pre Post
6 m gait (sec) 50+06 4.0+0.5% 6.3+0.6 55+0.9*% .525
6 m gait (steps) 9.7+1.1 84+0.8* 124+1.1 11.5+0.7% .309

Values are means and SD.
*p <.05 pre vs. post within the group.

Table 6. Aquabike exercise-mediated differences in fall-related fitness

Young-old group (n=7)

Old-old group (n=8)

Interaction (p)

Pre Post Pre Post
TUG (sec) 85+19 6.5+1.1* 108+14 9.1+1.6% 734
CST (count) 185+5.2 252+89* 13.6+£1.9 19.7 £4.0% 787
5XSST (sec) 10.0£3.5 6.3+2.9*% 122+16 7.1+2.0*% 438
Step test (count) 21.7+£63 28.5+6.0% 143+£26 21.8+£3.0% 710
Grip strength (kg) 326+63 37.9+7.8* 28.7+6.8 33.8+5.5*% 970

Values are means and SD.
TUG, time up and go; CST, chair sit test; 5Xsst, repetition sit to stand.
*p <.05 pre vs. post within the group.
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