Adam, M. and P. H. Mahaudens (1996). Reeducation posturale dans l'eau pour les scolioses idiopathiques. Annales de kinesitherapie (Paris). 23: 73.


Afin de donner un nouveau souffle de liberte aux patients scoliotiques rencontres dans nos services, avons-nous elabore un traitement d'hydrokinesitherapie utilisant les properietes du milieu aquatique. Les principes de reeducation kinesitherapiques des scolioses traitees orthopediquement seront rappelees ainsi que les properietes de l'eau avec ses applications sur le plan therapeutique. Quelques exercices seront presentes afin de servir le kinesitherapeute dans sa pratique quotidienne. Le patient trouvera dans cette prise en charge la joie de sortir de son carcan, une nouvelle approche de la connaissance de son schema corporel perturbe, une reconciliation avec son corps rendu visible, vecu depuis longtemps comme une enveloppe mal construite et que l'on prefere cacher. Enfin et surtout, les modifications des sensations proprioceptives, la conscientisation d'un schema corporel corrige et les resistances de l'eau offrent au patient un complement therapeutique de qualite a lagymnastique d'education posturale et de tonification plus classique des scolioses.

Ariyoshi, M., K. Sonoda, et al. (1999). Efficacy of aquatic exercises for patients with low-back pain. Kurume Med J. 46: 91-6.


We have studied 35 patients (25 female and 10 male) with low-back pain who were managed with aquatic exercises after an appropriate period of treatment for their condition in the medical institution. The exercises employed consisted of strengthening exercises for the abdominal, gluteal, and leg muscles, stretching of the back, hip, hamstrings, and calf muscles, walking in water, and swimming. All the patients had been participating in the exercise program for more than 6 months. The frequency of performing exercises was once a week for 7 patients, twice a week for 19, and 3 or more times a week for the remaining patients. The method used in this study was a survey questionnaire which was composed of questions about the patient's physical and psychological condition. Those patients who had performed exercises twice or more in a week showed a more significant improvement in the physical score than those who performed exercises only once a week. More than 90% of the patients felt they had improved after 6 months of participation in the program. The improvement in physical score was independent of the initial ability in swimming. The results obtained suggested that exercises in water may be one of the most useful modes of exercise for a patient with low-back pain.

Bates and Hanson (1996). AQUATIC EXERCISE THERAPY, W.B. Saunders: 352.


This new comprehensive text is a clinically oriented guide to aquatic therapy. It discusses in-depth common orthopedic conditions, from arthritis, tendinitis and bursitis to tennis elbow and chronic low back pain. Includes information on biomechanics, physiology, diagnosis and treatment. Introductory chapters discuss what aquatic therapy is, how to design and implement a program, and the principles and properties of water. 

Features: 
•
Introductory chapters discuss what aquatic exercise therapy is, how to design and implement a program, as well as the principles and properties of water--providing the foundation readers need to adapt the standard physio rehab model to the aquatic environment. 

•
Practical, easy-to-follow exercise protocols are provided for each joint, which help to improve compliance, speed recovery and increase understanding. 

•
Guidelines for progression are included for each exercise protocol, enabling readers to choose the correct exercise level for patients, to intensify exercises as the patient progresses and to measure patient improvement. 

•
An Exercise Priorities section highlights the most important aspects of treatment for each condition. 

•
A review of fibromyalgia delivers a safe, effective exercise routine for this sometimes puzzling condition. 

•
A full chapter on integrating land-based exercises into aquatic rehabilitation programs helps readers to develop a balance program. 
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Bell, G. W. (1999). Aquatic sports massage therapy. Clin Sports Med. 18: 427-35, ix.


Athletic trainers are continually bombarded with requests to assist aquatic athletes with the management of musculoskeletal concerns involved with training and overtraining. The trainer has options for initial training management through the administration of massage, cryotherapy, thermotherapy, and injury-preventative strengthening exercises. This article describes and illustrates athletic training techniques such as massage, cryotherapy or cold applications, thermotherapy or heat applications, and proprioceptive neuromuscular facilitation or strengthening exercise.

Beneka A G  and M. P. C. a. G. Benekas (2003). Water and land based rehabilitation for Achilles tendinopathy in an elite female runner. Br. J. Sports Med. 37: 535-537.

Clement, D. B., W. Ammann, et al. (1993). Exercise-induced stress injuries to the femur. / (Lesions de fatigue dues a l ' exercice au niveau du femur.). International journal of sports medicine (Stuttgart). 14: 347-352.


Seventy-one athletes with 74 stress injuries to the femur were studied using a case-controlled design. Forty-three were females (26.6 yrs) and 28 were males (31.2 yrs). Each patient had exercise-induced pain in the hip, groin or thigh and a Tec-99m-MDP bone scan showing focal uptake of radionuclide in the femur. Running was the most common activity at the time of injury (89.2 percent) followed by triathlon (4.6 percent) and aerobic dance (4.6 percent). Thirty per cent of the runners had increased their training duration immediately prior to their first symptom. Anterior thigh pain was the most frequent site of exercise-induced pain (45.9 percent) followed by hip pain (27 percent) and groin pain (8.1 percent). During the clinical examination, when asked to hop on the affected limb, 70.3 percent of the patients had pain reproduced in the hip, groin or anterior thigh. There were 39 cases (53 percent) involving focal uptake of radionuclide in the femoral shaft, 15 (20 percent) inthe lesser trochanter, 11 (15 percent) in the intertrochanteric region between the femoral neck and the greater trochanter, 8 (11 percent) in the femoral neck and 1 (1 percent) in the greater trochanter. Two patients suffered displaced fractures, one at the femoral neck and the other in the shaft of the femur. Neither patient had previously sought medical attention for their leg pain. Of 46 plain radiographs taken, only 11 (24 percent) were abnormal. The mean time to diagnosis and recovery were 6.6 and 10.4 weeks respectively. Substitution of cycling and water exercise for running were the most common therapeutic interventions.

(HERACLES) Etude sur 74 blessures de fatigue au niveau du femur chez 43 femmes et 28 hommes. La course etait l ' activite physique la plus frequente au moment de la blessure (89,2 %), suivie par le triathlon (4,6 %) et la danse aerobie. 31 % des coureurs avaient augmente la duree de leur entrainement immediatement avant leur premier symptome. La douleur au niveau de la partie anterieure de la jambe etait la region la plus frequente de douleur due a l ' exercice (45,9 %), suivie par la douleur de hanche (27 %) et les douleurs a l ' aine (8,1 %). Les indications therapeutiques les plus frequentes sont de remplacer la course par le cyclisme et les exercices aquatiques.

Cole, A. J. (1996). Aquatic rehabilitation of the spine. Rehab management (Marina del Rey, Calif.). 9: 55.

Cole, A. J., R. E. Eagleston, et al. (1994). Spine pain: aquatic rehabilitation strategies. Journal of back and musculoskeletal rehabilitation. 4: 273.


The authors present a comprehensive discussion of the role of aquatics in spinal rehabilitation. Specific exercises and activities are analyzed. Treatment goals are clarified. (S. Grosse)

Constant, F. (1998). Use of spa therapy to improve the quality of life of chronic low back pain patients. Medical care (Philadelphia). 36: 1309.

Cooper, R. (2003). Rehabilitation of ACL injuries - abstract. In Sports Physiotherapy Australia., Sports physiotherapy for lower limb injuries: clinical expertise and scientific evidence, 21-23 February 2003, Marriott Resort, Surfers Paradise, Queensland, Australia, conference handbook and abstracts, St. Kilda, Vic., Sports Physiotherapy Australia, 2003, p.31.
D'Lima, D. D., C. W. Colwell, Jr., et al. (1996). The effect of preoperative exercise on total knee replacement outcomes. Clin Orthop: 174-82.


This study compared the effects of preoperative physical therapy of general cardiovascular conditioning exercises with the routine procedure of no preoperative physical therapy on patients undergoing primary total knee replacement. Thirty patients were randomly assigned to 1 of 3 groups. Group 1 was the control group. Group 2 participated in a physical therapy program designed to strengthen the upper and lower limbs and improve knee range of motion. Group 3 participated in a cardiovascular conditioning program, consisting of arm ergometry, cycle ergometry, aquatic exercises, and aerobic activity. All patients were evaluated preoperatively and postoperatively using the Hospital for Special Surgery Knee Rating, the Arthritis Impact Measurement Scale, and the Quality of Well Being instrument. Both experimental groups tolerated their respective exercise protocols extremely well. All 3 groups showed significant improvement postoperatively as measured by the Hospital for Special Surgery Knee Rating, the Arthritis Impact Measurement Scale and the Quality of Well Being measurement scales. However, neither type of preoperative exercise added to the degree of improvement after surgery at any of the postoperative evaluations.

Dadd, L. M. (1998). Hydrotherapy versus standard physical therapy in the treatment of acute ankle sprains. Ann Arbor, Mich., University Microfilms International.

Dainty, K., R. Litchfield, et al. (2002). Randomized clinical trial comparing the use of hydro-therapy to land based therapy alone following full-thickness rotator cuff repairs. (Abstract). Clinical journal of sport medicine (Hagerstown, Md.). 12: 67.

Dalichau S. and S. K. (2003). Status of Aquatic Functional Training in the Therapy of Chronic Back Pain - ORIGINALE IN TEDESCO. Phys Rehab Kur Med. 13: 35 - 41.

Dowzer, C. N., T. Reilly, et al. (1998). Effects of deep and shallow water running on spinal shrinkage. / (Effets de protocoles de course en eau profonde et peu profonde sur la compression de la colonne vertebrale.). British journal of sports medicine (Oxford, England). 32: 44-48.


Running in water has the potential to decrease the compressive forces on the spine as the body is supported. The aim of the study was to determine the magnitude of this loss in stature compared with running on land. Fourteen runners completed three 30 minute runs on separate days in deep water, shallow water, and on a motor driven treadmill. During the three conditions, runners exercised at 80 percent of their exercise mode specific peak oxygen consumption. Subjects rested in the Fowler position for 20 minutes before and after exercise. Measurements of changes in stature were taken before resting, before running, after 15 minutes of running, after 30 minutes of running, and after the postexercise rest in the Fowler position. Changes in stature were recorded using a stadiometer accurate to 0.01 mm. Loss of stature values were 4.59 (1.48), 5.51 (2.18), and 2.92 (1.7) mm (means (SD)) for running on the treadmill, and in shallow and deep water respectively. Running in deep watercaused significantly lower creep than in the other trials, with no difference between the shallow water and treadmill conditions. Loss of stature was greater in the first half of the run for all conditions. Ratings of perceived exertion did not differ between the three exercise conditions. Results support the use of deep water running for decreasing the compressive load on the spine.

Dragone D. and R. G. (2005). Proprioceptive rehabilitation in water after ACL biological reconstruction. The Accelerated Rehabilitation of the Ihjured Athlete Isokinetik - Bologna, XIV International Congress of Sport Rehabilitation and Traumatology: 206 - 207.

Eckey, U. R. (1996). Sporttherapie bei degenerativer Erkrankung des Kniegelenks - Evaluation der Effektivitaet eines komplexen 6-monatigen "Suspended Deep Water Running" - Programms bei einer Gonarthrose ersten oder zweiten Grades nach WIRTH (1992). / (Exercise therapy for degenerative disease of the knee joint - evaluation of the efficiency of a 6-month suspended deep water running program for first or second degree osteoarthritis of the knee according to WIRTH (1992).). Koeln, Deutsche Sporthochschule.

Espanha, M. M., C. Monteiro, et al. (2000). Aquatic exercise in thermal springs for patients with osteoarthritis: a preliminary study. In European Group for Research into Elderly and Physical Activity, Proceedings: EGREPA 8th International Congress, 20th to 23th september: 79-81.

Espanha, M. M., C. Monteiro, et al. (2001). Aquatic exercise in thermal springs for patients with osteoarthritis: a preliminary study. In European Group for Research into Elderly and Physical Activity, Proceedings: EGREPA 8th International Congress, 20th to 23th september 2000: physical activity and ageing, Bruxelles, Universite Libre de Bruxelles. Institut Superieur d'Education Physique et de Kinesitherapie, [2001?], p.79-81.

The purpose of this study is to investigate the effects of aquatic exercises performed in sulfureous water. Pre- and post-test range of motion, pain, joint, stiffness and disability were assessed. Significant differences were obtained in range of motion, pain, stiffness and physical function.

Frangolias, D. D., J. E. Taunton, et al. (1997). Maintenance of aerobic capacity during recovery from right foot Jones fracture: a case report. Clinical journal of sport medicine (Hagerstown, Md.). 7: 54-58.


PURPOSE: We sought to evaluate the effectiveness of continued training with deep water running (DWR) on the healing process from a lower leg fracture in maintaining aerobic fitness. CASE SUMMARY: An elite male middle distance runner presented with a Jones fracture of the right foot. The patient opted for nonsurgical treatment. Non-weight-bearing immobilization in a cast proceeded for 14 weeks. The patient continued training by simulating land running and team land workouts with DWR. DWR was the principal mode of exercise through week 24. Physiological and race performance assessments noted a progressive and complete return to preinjury fitness and performance levels. DISCUSSION: DWR can be used by competitive runners during a rehabilitative period to maintain fitness and does not impede the healing process. In developing a DWR regimen, it should be noted that the exercise heart rate when working above the ventilatory threshold will be approximately 12 bpm lower in water. RELEVANCE: DWR may be feasible for maintenance of competitive edge during lower trunk injury rehabilitation

Fujisawa H., S. N. (1998). "Electromyographic study during isometric exercise of the shoulder in head-out water immersion." Journal of Shoulder and Elbow surgery(7): 491-4.

Geleva, M., E. Dimitrova, et al. (2002). Application of physiotherapy and hydrotherapy after shoulder dislocation. (Abstract). In Koskolou, M. (ed.), European College of Sport Science, Proceedings of the 7th annual congress of the European College of Sport Science, Athens, Greece, 24-28 July 2002, Athens, Pashalidis Medical Publisher, c2002, p.314.
Goldstein, E. and A. Simkin (1994). Hashpaat peilut gufanit bemayim al zefifut ha-ezem shel nashim ahare gil ha-maavar (menopausal age). / (The influence of weight-bearing water exercises on bone density of post-menopausal women.). Bitnu'a. 2.


This study is the first to suggest using water resistance as a bone loading activity. Two programs were designed to test the effect on bone mass of bone loading activity in water and on the land. Post-menopausal volunteers were randomized and pair-matched by menopausal age, estrogen level and bone density level. Each group included 32 subjects at the beginning of the study, and 25 at the end. The two types of activity were performed 3 times a week for 5 months. The goals of the study were to compare the mean change of bone density: 1) between the two groups during the intervention; 2) within each group during the intervention. The average change of bone density in the water group was significant in comparison to the controls. There were highly significant differences in average bone density of the water group at the end, as compared to the onset. In the control group (land), there was an improvement in average bone density but the difference was not significant. It is concludedthat bone loading exercises using the resistance force of water may be useful in the treatment of bone loss.

Gyurcsik, N. C., P. A. Estabrooks, et al. (2003). Exercise-related goals and self-efficacy as correlates of aquatic exercise in individuals with arthritis. Arthritis Rheum. 49: 306-13.


OBJECTIVE: To examine whether aquatic exercise-related goals, task self-efficacy, and scheduling self-efficacy are predictive of aquatic exercise attendance in individuals with arthritis. A secondary objective was to determine whether high attendees differed from low attendees on goals and self-efficacy. METHODS: The sample comprised 216 adults with arthritis (mean age 69.21 years). Measures included exercise-related goal difficulty and specificity, task and scheduling self-efficacy, and 8-week aquatic exercise attendance. RESULTS: Results of a multiple hierarchical regression analysis were significant (P < 0.01). Goal difficulty, specificity, and task self-efficacy were independent predictors of attendance (P < 0.05). A significant multivariate analysis of variance (P < 0.01) indicated that high attendees had higher task and scheduling self-efficacy and lower goal difficulty than did low attendees (P < 0.05). CONCLUSION: Support for the importance of exercise-related goal setting and self-efficacy was demonstrated. Implications pertain to the design of interventions to impact aquatic exercise.

Jerosch, J. and P. Wustner (2002). [Effect of a sensorimotor training program on patients with subacromial pain syndrome]. Unfallchirurg. 105: 36-43.


The purpose of the present study was to evaluate the effectiveness of a special sensorimotor exercise rehabilitation program on shoulder function. In a prospective intervention study we evaluated 32 patients with subacromial pain syndrome, all of whom took part in a conservative rehabilitation program. No patient had surgery on the shoulder involved prior to the study. All patients performed a standardised sensorimotor training for the glenohumeral joint, which involved, in particular, the glenohumeral and scapulothoracal stabilisers. In this rehabilitation program special proprioceptive exercise tools (body-blade, BOING) were used as well as Tai Chi and aquatic gymnastics. The entire program lasted 4 weeks and was performed and supervised by the same physiotherapist. Prior to and after the program all patients underwent a standardised series of tests. These included the Constant- and the UCLA-Score tests and sensorimotor functions with an angle reproduction test, a threshold to motion test as well as isometric strength testing with a Cybex unit. Prior to the rehabilitation program all subjects showed decreased proprioceptive capabilities. This was particularly evident in the threshold to motion test. After 4 weeks of rehabilitation, significant increases in the Constant- and UCLA-Score tests were found. The sensorimotor test also showed an increased proprioceptive capability especially in the threshold to motion test. The angle reproduction test showed only moderate improvement, whereas the isokinetic strength test showed no improvement at all. The present study shows that patients with subacromial pathology suffer from a proprioceptive deficit which can be improved by a special rehabilitation program within only 4 weeks.

Kelly B.T. (2000). Shoulder muscle activation during aquatic and dry land exercises in non impaired subjects. Journal of orthopaedic and sports physical therapy. 30: 204-210.

Kelsey, D. D. and E. Tyson (1994). A new method of training for the lower extremity using unloading. JOSPT: The journal of orthopaedic & sports physical therapy (Baltimore, Md.). 19: 218.


Rehabilitation of the patient with lower extremity dysfunction is frequently limited to open kinetic chain exercise due to pain and weakness in weight-bearing positions. Although hydrotherapy has been used in the past as a method of reducing body weight forces, task-specific training is not possible due to the resistance offered by water and the inability to regulate load. This clinical commentary describes a new form of lower extremity rehabilitation through the use of unloading, a controlled reduction in body weight during task-specific activities. Two case reports of professional basketball players with foot injuries are presented in order to describe this method of therapy, which, in the authors' opinion, has the potential for broad applications in physical rehabilitation and deserves further research.

Konlian, C. (1999). Aquatic therapy: making a wave in the treatment of low back injuries. Journal of orthopaedic nursing (Edinburgh, Scotland). 18: 11.

Kraus, V. B., N. Gell, et al. (1999). The effect of chronic exercise on circulating biomarkers in individuals with musculoskeletal disease. Clinical exercise physiology (Champaign, Ill.). 1: 17-23.


This pilot study was undertaken to investigate the effects of a 14-week aquatic exercise program on circulating biomarkers of cartilage and bone metabolism. In a within-subjects, repeated measures design, 15 subjects with musculoskeletal disease were assessed at study entry and again after a 14-week aquatic exercise program for (a) disease status based on the Western Ontario and McMaster Universities (WOMAC) osteoarthritis index, (b) aerobic endurance using a 12-minute walk test, and (c) circulating biomarkers indicative of cartilage and bone metabolism. Biomarkers included hyaluronan, keratan sulfate, cartilage oligometric matrix protein, and bone alkaline phosphatase. To assess the stability of biomarker measures in a sedentary population, 16 more subjects without musculoskeletal disease were evaluated for biomarkers before and after a 6-month interval. Significant improvement in functional capacity occurred in the exercise group, as assessed by the 12-minute walk test andWOMAC score. Circulating hyaluronan increased with exercise. There were no significant changes in any of the other biomarkers with chronic exercise. All four measures were remarkably stable over time in the sedentary group. These data constitute objective evidence of an exercise-induced alteration in a circulating biomarker indicative of joint metabolism, demonstrating the feasibility of applying biochemical measures to the study of exercise as a therapeutic intervention for arthritis.

Kuehne, C. and A. Zirkel (1996). Accelerated rehabilitation following patellar tendon autograft anterior cruciate ligament reconstruction using the aqua-jogging protocol: a primary study. Sports exercise and injury (Edinburgh, Scotland). 2: 15.


Forty-two patients who had undergone anterior cruciate ligament (ACL) reconstruction with a patellar tendon autograft were treated with the aqua-jogging protocol, a novel hydrotherapy modality involving deep water running with and without contact with the pool bottom, as well as gait and running training on land. Immobilization, which adversely affects the anatomical knee restraints, proprioception, and the coordination of important muscle groups, was greatly shortened. Between 7 and 11 weeks after surgery patients were assessed (using the OAK and the Lysholm score) at a final visit to determine the result attained. In 11 cases, no other physiotherapy was required.

LeFort, S. M. and T. E. Hannah (1994). Return to work following an aquafitness and muscle strengthening program for the low back injured. Archives of physical medicine and rehabilitation (Philadelphia). 75: 1247-1255.


Our purpose, in this prospective clinical study, was to identify the best predictors of 2-month return to work or retraining for a group of low back injured subjects (n = 40) who completed at least 8 weeks of a community-based rehabilitation program that combined aerobic and flexibility exercise conducted in the water (aquafitness) with muscle strength and endurance training. Baseline demographic characteristics and changes in physical fitness, pain, disability, and psychological well-being during the course of program participation were compared between two groups of low back injured subjects: those who returned to work (RTW) (n = 24), and those who did not (N-RTW) (n = 16). Subjects in both groups showed comparable improvement in measures of physical fitness at 8 weeks. However, multivariate analyses showed significant between-group differences in self-report measures. The RTW group showed significant improvement in measures of pain, disability, anxiety, and vigor whileself-esteem and affect remained stable. The N-RTW group displayed no change in pain and disability variables and had significant deterioration in mean overall psychological well-being over time. The best predictors of return to work using logistic regression analyses were a first injury rather than a repeat injury to the lower back, and stability in self-esteem. Suggestions are offered for further research to examine the benefits of aquafit exercise for the low back injured, for additional interventions for those with a reinjury, and for maintaining or enhancing self-esteem as a treatment goal.

Lloret, M. (1996). Efectos fisiologicos y terapeuticos del ejercicio en el medio acuatico. Beneficios de la natacion y la practica de ejercicios en el agua. La columna vertebral y el medio acuatico (I). Bases anatomicas de la columna vertebral. Evaluacion de la alineacion corporal. Malaga, Instituto Andaluz del Deporte. Junta de Andalucia.

Lloret, M. (1996). La columna vertebral y el medio acuatico (II). Desviaciones sagitales y laterales de la columna vertebral y natacion. Diseno y puesta en marcha de un programa de natacion terapeutica y ejercicios en el agua. Malaga, Instituto Andaluz del Deporte. Junta de Andalucia.

Loguidice, V. L., C. B. Mahoney, et al. (2002). Clinical experience with the Orthotrac pneumatic vest providing ambulatory spinal decompression. (Abstract). JOSPT: The journal of orthopaedic & sports physical therapy (Lawrence, Kan.). 32: A56.

MAHAUDENS Ph. and B. J. (1999). Rééducation des scolioses idiopathiques de l’adolescent: Apport thérapeutique de la natation synchronisée. Ann. Kinésithér. 26: 360-368.

McIlveen B and R. VJ. (1998). A randomised controlled study of the outcome of hydrotherapy for subjects with low back or back and leg pain. Physiotherapy (London). 84: 17 - 26.

Minor M.A.; Hewett J.E. (1989). Efficacy of phisical execise in patients with rheumatoid arthritis and osteoarthritis. Arthritis and rheumatism. 32: 1396-1405.

Mobily, K. E., P. R. Mobily, et al. (2000). Case comparison of response to aquatic exercise: acute versus chronic conditions. Therapeutic recreation journal (Ashburn, Va.). 34: 103-119.


The purpose of this case report was to describe the effects of individualized aquatic exercise programs with two participants with knee impairments. The first participant was a 17-year-old high school soccer player with an acute knee injury (torn anterior cruciate ligament). She demonstrated significant improvement in functional abilities over the course of the nine week intervention. The second participant was a 33-year-old female with a chronic knee condition (rheumatoid arthritis) localized to the right knee. Although she demonstrated only marginal progress in functional outcomes over the course of six months of participation, improvement in swimming ability was remarkable. The cases were compared and contrasted relative to valid data collection methods and response to aquatic exercise. Results suggested that both quantitative and qualitative data may be useful in determining the effectiveness of aquatic exercise programs. In particular, qualitative data provided insight intothe meaning of the activity for the second participant.

N. M. Fisher, D. M. Dolan, et al. (2004). Quantitative effects of a water exercise program on functional and physiological capacity in subjects with knee osteoarthritis: a pilot study. Sport Sciences for Health, Springer-Verlag Italia Srl. 1: 17 - 24.


Abstract   Osteoarthritis (OA) is a common and debilitating disease that often affects the knees. Patients suffer from pain and disability and have associated reductions in muscle and cardiopulmonary function. We quantitatively evaluated the effects of an 8-week water exercise program (WEP) on muscle, cardiovascular, and functional capacity on patients with knee OA. Functional capacity (walking time, Jette functional status index, habitual physical activity questionnaire), muscle function (strength, endurance, contraction speed of the quadriceps and hamstrings), and cardiovascular function (oxygen consumption, blood pressure, heart rate) were evaluated before and after WEP on 9 men and 9 women with knee OA. After 8 weeks of WEP, no significant changes were observed in any of the measured variables. Although patients with knee OA enjoyed the WEP and thought that it was beneficial to them, it did not significantly improve muscle and cardiovascular fitness or functional capacity.

Poyhonen, T. (2001). Electomyographic and kinematic analysis of therapeutic knee exercises under water. Clinical Biomechanics. 16: 496-504.

Poyhonen, T., K. L. Keskinen, et al. (1999). Human isometric force production and electromyogram activity of knee extensor muscles in water and on dry land. European journal of applied physiology and occupational physiology (Berlin). 80: 52.


This study was designed to determine trial-to-trial and day-to-day reproducibility of isometric force and electromyogram activity (EMG) of the knee extensor muscles in water and on dry land as well as to make comparisons between the two training conditions in muscle activity and force production. A group of 20 healthy subjects (12 women an 8 men) were tested three times over 2 weeks. A measurement session consisted of recordings of maximal and submaximal isometric knee extension force with simultaneous recording of surface EMG from the vastus medialis, vastus lateralis and biceps femoris muscles. To endure identical measurement conditions the same patient elevator chair was used in both the dry and the wet environment. Intraclass correlation coefficients (ICC) and coefficients of variation (CV) showed high trial-to-trial (ICC = 0.95-0.99, CV = 3.5 % - 11 %) and day-to-day reproducibility (ICC = 0.85 - 0.98, CV = 11 % - 19 %) for underwater and dry land measurements of force andEMG in each muscle during maximal contractions. The day-to-day reproducibility for submaximal contractions was similar. The interesting finding was that underwater EMG amplitude decreased significantly in each muscle during maximal (P < 0.01 - P < 0.001) and submaximal contractions (P < 0.05 - P < 0.001). However, the isometric force measurements showed similar values in both wet and dry conditions. The water had no disturbing effect on the electrodes as shown by slightly lowered interelectrode resistance values, the absence of artefacts and low noise levels of the EMG signals. It was concluded that underwater force and EMG measurements are highly reproducible. The significant decrease of underwater EMG could have electromechancial and/or neurophysiological explanations.

Prins, J. and D. Cutner (1999). Aquatic therapy in the rehabilitation of athletic injuries. / (Therapie aquatique dans la reeducation des blessures sportives.). Clinics in sports medicine (Philadelphia). 18: 447.


Water is the ideal environment for active physical therapy. By taking advantage of the physical properties of water, early resumption of rehabilitation is possible. An individualized program in aquatic rehabilitation requires the attending clinician to have specialized knowledge and experience in design and supervision. This article provides an overview of aquatic physical therapy and includes suggestions for the treatment of common athletic injuries.

Roberts JM and F. J. (1995). Hydrotherapy management of low back pain: a quality improvement project. Australian Journal of Physiotherapy. 41: 205-208.


An audit of 81 patients referred to hydrotherapy for low back pain was carried out over 12 months.

The audit recorded response to hydrotherapy in terms of area of pain; intensity of pain; range of

motion and ability to perform activities of daily living; treatment frequency and duration; and

hydrotherapy program content. Results showed a highly significant beneficial response (t(67) = 9.2,

p < 0.001). Changes to the hydrotherapy service resulting from the study include improved

documentation; standardised assessment; re-worked hydrotherapy program; and regular assessment

of patients within planned time-frames.
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To describe the application of aquatic rehabilitative exercise to injuries of the upper extremity. Water has been used for centuries as a medium for rehabilitation, relaxation, and training. Athletes use the pool to rehabilitate specific injuries, as a training medium during injury recovery, and as an alternative training site. The pool can be used to rehabilitate a number of upper extremity impairments, as well as to restore functional movement patterns in a resistive medium. Exercises can be modified to be performed in pools of varying size and depth. Well-chosen equipment will enhance the rehabilitative opportunities for the clinician and patient. All aspects of the rehabilitation program, including passive stretching, resistive exercise, functional movement patterns, and cardiovascular training, can take place in the same location. The water's warmth and buoyancy enhance stretching, while the buoyancy allows initiation of resistive exercise at a low level. The water'sviscosity provides resistance throughout a movement pattern in any plane.

Tovin BJ, Wolf SL, et al. (1994). Comparison of the effects of exercise in water and on land on the rehabilitation of patients with intra-articular anterior cruciate ligament reconstructions. Phys Ther. 74: 710 - 719.


BACKGROUND AND PURPOSE. Exercises in water have been shown to be effective for improving strength and passive range of motion (PROM). Traditional rehabilitation following intra-articular anterior cruciate ligament (ACL) reconstruction has taken place on land. This study was designed to compare the effects of exercises in water on strength and girth of the thigh musculature, knee PROM, joint laxity, effusion, and functional outcome with the effects of similar exercises on land in subjects following intra-articular reconstruction of the ACL. SUBJECTS. Twenty subjects were randomly assigned to either a group that exercised on land or a group that exercised in water. METHODS. Thigh girth, joint effusion, and knee PROM measurements were recorded at 2-week intervals for the first 8 weeks postoperatively. Isokinetic and isometric peak torque measurements for the thigh musculature, knee joint laxity assessments, and Lysholm scores were obtained at the end of 8 weeks. RESULTS. Higher outcome scores were recorded in the water group than in the land group, as measured by Lysholm scales. No differences were noted between groups for knee PROM, thigh girth, or quadriceps femoris muscle performance. In the water group, less joint effusion was noted after the 8 weeks. In the land group, greater peak torque for isokinetic knee flexion was recorded. CONCLUSION AND DISCUSSION. Although exercise in water may not be as effective as exercise on land for regaining maximum muscle performance, rehabilitation in water may minimize the amount of joint effusion and lead to greater self-reports of functional improvement in subjects with intra-articular ACL reconstructions.
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6 500 genoux, operes a la suite d'entorses graves, ont frequente le Centre de Reeducation Fonctionnelle en milieu marin de Douarnenez-Trebouls depuis 1966. L'informatisation des dossiers permet une grande precision dans les divers classements susceptibles d'etre effectues. Elle revele, en l'etat actuel, une certaine unite des conceptions chirurgicales vis-a-vis de symptomatologie et de conceptions anatomo-physiologiques mieux comprises. La reeducation precoce, sans immobilisation, est une etape importante du schema therapeutique. La part de l'hydrokinesitherapie y est essentielle et diverses techniques sont utilisables.
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The purpose of the study was to detect if increases in functional levels for patients with osteoarthritis show differences between an aquatic exercise program and a land-based exercise program. Forty-six subjects between the ages of 45 and 70 years participated in 1 of 2 exercise groups. Pre- and posttest measurements included knee range of motion (ROM), thigh girth, subjective pain scale, and time for a 1-mile walk. Both exercise groups showed a significant (p < 0.05) increase in all measurements between pre- and posttests. There were no significant differences between the aquatic exercise group and the land-based exercise group pertaining to knee ROM, thigh girth, and time for a 1-mile walk. Subjective pain levels were significantly less in the aquatic group when compared with the land-based group. This study concludes that both aquatic and land-based exercise programs are beneficial to patients with osteoarthritis.
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Purpose: This study was planned to compare the effectiveness of a fitness program and water exercises in patients with chronic low back pain (CLBP) in relation to lumbar disc herniation (LDH). Material and methods: The study was carried out on 30 patients with LDH diagnosed by the Department of Neurosurgery in Dokuz Eylul University randomly, recruited into the fitness or water exercise groups. The program was conducted under supervision of a physiotherapist 3 times per week for 4 weeks. Results: After treatment both groups showed significant reduction in pain intensity, an increase in isometric endurance of trunk extensors, improvement of spinal mobility and functional capacity (p < 0.05). Conclusion: It was concluded that the fitness programs and water exercises, which are applied in two different environments and have different physical characteristics, had beneficial effects on the reduction of symptoms caused by CLBP.
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Aquajogging consists of simulated running in deep water aided by a flotation device (vest or belt) that maintains the head above water. In sports, Aquajogging is used as a training for regeneration or a low impact training alternative. In rehabilitation Aquajogging is well used in rheumatology diseases, in the pre- and postoperative management of musculoskeletal diseases and in endurance and power training in cardiorespiratory diseases.
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