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Aquatic Resistance Training on Mobility Limitation

And Lower-Limb Impairments After Knee Replacement

Research Findings

Progressive aquatic resistance training had favorable effects on mobility limitation by increasing walking speed and decreasing stair ascending time. In addition, training increased lower limb muscle power and muscle Cross Sectional Analysis (CSA). Resistance training in water is a feasible mode of rehabilitation that has wide-ranging positive effects on patients after knee replacement surgery. Compared with the control group, habitual walking speed increased by 9% and stair ascending time decreased by 15% in the aquatic training group. The training increased knee extensor power by 32% in the operated and 10% in the nonoperated leg, and knee flexor power by 48% in the operated and 8% in the nonoperated leg compared with controls. Thigh muscle CSA of the operated leg was increases by 3% and that of the nonoperated leg by 2% after training compared with controls.

Knee replacement effectively reduces pain and decreases perceived disability. Nevertheless, persons with knee replacement report more disabilities than do healthy controls matched for age and sex. One reason for the greater prevalence of disability of persons with knee replacement is difficulty in mobility-related tasks requiring muscle power such as walking, negotiating stairs, and other physical abilities. Earlier studies have shown that knee extensor and flexor muscle weakness continues to persist for several months, even years, after the operation. The mean asymmetric power deficit was 19% to 23% in the knee flexor and extensor muscles and 14% in knee extensor muscle mass 10 months post surgery. Factors leading to muscle weakness include the loss of muscle tissue because of long-term disuse of the affected leg prior to the operation, procedures related to the operation, and lack of postoperative strength–increasing rehabilitation.  
Purpose

Persons with knee replacement have long-term muscle weakness and mobility limitation. The purpose of this study was to investigate the effects of progressive aquatic resistance training on mobility, muscle power, and muscle CSA in women and men 55 to 75 years old after knee replacement surgery. The hypothesis was that aquatic resistance training increases muscle power of the operated and nonoperated side and reduces mobility limitation among older persons with knee replacement. The control group had no intervention, but was encouraged to continue their lives as usual and maintain their habitual level of physical activity during the trial. 50 eligible volunteers (age range, 55–75), 30 women and 20 men, were randomly assigned after the baseline measurements into an aquatic resistance training group (16 women, 10 men) and a control group (14 women, 10 men). 

Aquatic Exercises

Exercise sessions were conducted twice a week in small classes containing 4 to 5 persons. Each session started with an 8-minute warm-up including walking forward, backward, and sideways, aqua jogging, and lower-leg muscle stretching. This was followed by 30 to 40 minutes of resistance training and a 5-minute cool down. Each training session consisted of 5 exercises for both legs: knee extension-flexion movement in a sitting position; hip abduction-adduction with extended knee in a standing position; hip extension-flexion with extended knee in a standing position; knee extension-flexion in a standing position; and step-squat backward from the aqua aerobic step board. The subjects were verbally encouraged to perform each repetition with maximal effort in order to achieve the highest possible movement velocity and resistance. In each exercise, the operated leg was trained first and then the nonoperated leg. The operated leg was trained to 30% more sets compared with the nonoperated one. The participants were asked to describe their perceived exertion after each exercise with the RPE scale (range, 6–20). Six participants were tested using Polar RS400 heart rate monitors.  Among these 6 persons, the mean RPE value during the exercises was 17. The mean heart rate was 116 beats/m (range, 93–148), which was 73% of the age-related maximal heart rate. 
Progression of the exercise program was ensured by using resistance boots of different sizes and by varying the amount and duration of sets. The first 2 weeks of training were conducted without resistance boots in order to adapt to the exercises. The actual training progression was conducted using small Aqua Runner Zero Impact Footwear for 2 weeks and with medium for 4 weeks and large resistance boots for 4 weeks. In weeks 7 and 12, one training session was conducted without resistance boots in order to avoid overtraining.  Training compliance in the aquatic training sessions was excellent, averaging 98% (590 sessions attended/600 offered)

Results
The 12-week aquatic resistance training program produced marked improvements in lower-extremity muscle power and mass, and mobility, in persons the test group. This group included individuals whose replacement operation was between 4 to 18 months before the study. The training program was not started right after the operation, which is the usual course in rehabilitation practice. The results indicate that it would be important to offer rehabilitative exercise strategies for the patients with joint replacement in the long run and not only for the very acute phase.

According to the study’s authors, the improvements might be a result of the use of an effective and safe training medium, water. Water minimizes the effects of gravity, reduces compressive and shear forces on joints and thus offers a comfortable training medium for patients with musculoskeletal problems. In addition, water offers variable, easily individually adjustable resistance to movements. The resistance offered by water to movements increases with speed: the drag produced by water quadruples when velocity doubles. Thus, progressive resistance-type aquatic training seems to lead to both functional and structural adaptations in the neuromuscular system. Therefore, progressive aquatic training with resistance boots can be recommended in rehabilitation for patients with knee replacement.

Comment

The increase in CSA measures means that muscle mass increased. Muscle mass is lost with age so this measurement is to explain the overall gains in strength and mobility. But, high muscle mass also means an increase in body metabolism, or fat burning abilities. Limited mobility is often used as an excuse not to move and not to exercise. Training compliance in the aquatic training sessions was excellent, averaging 98% (590 sessions attended/600 offered). We have seen this in so many other studies that compliance tends to be much better in water than on land or in the control groups. 
Since water is a comfortable medium which produces a high level of compliance and as well as successful body adaptation, it should be clearly seen from this study that WATER WORKS.
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