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Name: Ms. Nadine M. 
Admitting Diagnosis: Left hip wound, Left hip spacer, pain, joint replacement 
Admission Date: 08/31/2015 
Discharge Date: 10/26/2015 
Discharge Location: Private Residence

OT (22 Days) PT (22 Days)

Ms. M. broke her hip in 2013 and has since had four surgeries and 
struggled with infection. Upon being admitted at Core Rehab, she 
had a pain level of 10 (out of 10) with any movement, and a level 
five with no movement. She also had impaired gross motor coor-
dination, very limited mobility, abnormalities in posture, decreased 
rotation of hip, shuffling gate, and poor balance. Her baseline was 
two to three minutes without pain. She was unable to climb stairs 
but, after therapy, is now able to climb 12 six-inch stairs. She has 
strong mobility and improved posture. Her gate on the underwater 
treadmill walking forward was .7mph for five min and increased to 
1.4mph for the same time period. She can sidestep at .7mph for 
five min, walk backwards at .7mph for five min, march in place, 
and accomplish many other activities in the pool. 
Ms M. was originally discouraged after four hip replacements;  
she felt defeated. She has been through many surgeries and is a  
13-year cancer survivor (stage 4, lung). She suffers from fibromy-
algia, arthritis and more. 

Ms M.’s therapy at Core went well and during her last week of stay 
she began aquatic therapy and experienced amazing results! She 
progressed from a wheelchair to a walker, and now moves easily 
with a cane. She has continued with outpatient aquatic therapy 
and has 85% mobility, 100% weight bearing, and the hip socket 
has regenerated. 
Reflecting on her past struggles with no mobility, she’s thrilled with 
her progress. She operates happily at home with significantly less 
pain, and she and her husband are even preparing to spend four 
months in Florida. Her husband believes she healed 5x faster with 
the aquatic therapy, and 
said they wouldn’t travel 
if they couldn’t find a 
HydroWorx pool. He 
said it’s been an amaz-
ing experience, and they 
love the Core staff.
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Purpose: 
The purpose of this study was to quantify 
the efficacy of a 6-week aquatic treadmill 
exercise program, specifically for individuals 
with osteoarthritis (OA), on measures of pain, 
balance, function and mobility. 

Method: 
Eighteen participants (average age 65 years old) 
with knee OA completed a non-exercise control 
period for  four weeks. This was followed by a 
six-week exercise period. Outcome measures 
included visual analog scales for pain, balance, 
sit-to-stand test and a 10m walk test for mobility. 
The exercise protocol included balance training 
and high-intensity interval training (HIIT) on an 
aquatic treadmill using water jets to destabilize 
while standing and achieve high rating of 
perceived exertion while walking. All aquatic 
exercise sessions were performed in a sports 
medicine clinic using an underwater treadmill 
(HydroWorx 2000 Series) with no shoes at a 
water depth equal to xiphoid process.

Results: 
In comparison with the pretests, participants 
displayed reduced joint pain, improved balance, 
improved function and mobility after participating 
in the exercise protocol. The same benefits 
were not observed after the non-exercise control 
period. 

High-Intensity Interval Training on an Aquatic Treadmill in Adults with 
Osteoarthritis: Effect on Pain, Balance, Function and Mobility

Eadric Bressel, Jessica E. Wing, Andrew I. Miller and Dennis Dolny
Biomechanics Laboratory, Utah State University, Logan, Utah; John Worley Sports Medicine 
Research Center, Utah State University, Logan, Utah; Exercise and Wellness, Arizona State 

University, Tempe, Arizona

Conclusion: 
In conclusion, this study observed that patients 
with OA display reduced joint pain and improved 
balance, function and mobility after participating 
in a six-week aquatic treadmill exercise program 
that incorporated a balance and HIIT training 
component. 

Adherence to the exercise was exceptional 
and no participants reported adverse effects, 
suggesting that aquatic treadmill exercise that 
incorporates high-intensity intervals is well-
tolerated by patients with OA and seems to be 
effective at managing symptoms of OA.
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Purpose: 
This study was conducted in order to assess the 
health benefits of hydrotherapy in active adults.

Method: 
Fourteen adults, who already exercised three 
days a week, participated in the five-week 
study.  Each participant had a history of physical 
ailments.  Participants exercised on a HydroWorx 
underwater treadmill two days a week for 40 
minutes performing both aerobic exercise and 
aquatic resistance training.  Participants also took 
a quality of life survey that measured changes 
in flexibility, the ability to perform daily activities, 
energy levels, and overall sleep patterns.

Results: 
Subjects expressed feeling better both physically 
and psychologically during the exercise period.  
Eleven reported decreased joint pain while 
seven reported better quality of sleep. The group 
average for flexibility improved about 20% after 
the test period.     

Conclusion: 
Hydrotherapy is a positive way to improve 
flexibility, sleep patterns, and reduce muscle and 
joint pain in middle-aged and older adults with a 
history of orthopedic limitations and discomfort.

Health Benefits of Underwater Treadmill Exercise for Active Adults

  Amanda Desmond, Ashley Bayliss, Heather Jacobson, Hillary 
Hardy, Kristen Jarvey, and Don Bredle PhD

Department of Kinesiology, University of Wisconsin
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Purpose: 
To examine the acute effects of aquatic and land 
treadmill exercise on gait kinematics as well 
as the level of disease-specific and movement 
related pain for individuals with osteoarthritis.

Method: 
Participants had to be over 35 years of age, 
able to walk a city block (without the use of 
an ambulatory assistive device), and walk up 
stairs in a reciprocal manner. Each  participant 
completed three exercise sessions on an 
aquatic treadmill  and on a land treadmill.  The 
three exercise sessions in each condition were 
separated by at least 24 hours and completed 
within one week. The order of exercise mode was 
randomly assigned and separated by one rest 
week.  The amount of walking for each exercise 
bout was 20 minutes and consisted of four five-
minute stages at 0° incline. Each of the four 
stages required differing increments of speeds. 
These increments in speed were intended to 
achieve a moderate to somewhat hard rating of 
perceived exertion as evidenced in previous work 
using aquatic treadmills. Participants performed 
the aquatic treadmill exercise at a water depth 
equal to the xiphoid process.  The same protocol 
was completed for the land treadmill exercise in 
the same room.

Acute Aquatic Treadmill Exercise Improves Gait and Pain in People  
with Knee Osteoarthritis

Roper JA, Bressel E, Tillman MD. Department of Health, Physical 
Education and Recreation, Utah State University, Logan, UT; 

Department of Applied Physiology and Kinesiology, University of 
Florida, Gainesville, FL

Results: 
The angular velocity gain score during stance 
for left knee extension was improved by 38% 
after aquatic treadmill exercise. Similarly, during 
swing the gain scores for angular velocity were 
also greater for left knee internal rotation and 
extension by 65% and 20%, respectively. During 
stance, the joint angle gain score for left hip 
flexion was 7.23% greater after land exercise. 
During swing the angular velocity gain score for 
right hip extension was significantly greater for 
aquatic exercise by 28%. Only the joint angle 
gain score for left ankle abduction during stance 
was significantly higher after land exercise. No 
other joint angle gain scores for either stance 
or swing were significantly different for either 
condition. Perceived pain was 100% greater 
following land than aquatic treadmill exercise. 
Step rate and step length were not different 
between conditions.

Conclusion: 
An acute training period on an aquatic treadmill 
positively influenced joint angular velocity and 
arthritis related joint pain. Acute aquatic treadmill 
exercise may be useful as a conservative 
treatment to improve angular speed of the lower 
extremity joints and pain related to OA.
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Summary: 
An aquatic environment may be ideal during all 
phases of ACL rehabilitation post surgery.  The 
reduced weight-bearing environment can provide 
a safe environment for the patient’s range of 
motion and neuromuscular recovery activities 
that are not possible on land.

A 35-year-old world-class soccer player who 
sustained a complete tear of his ACL was able 
to return to play within 90 days of surgery due to 
aquatic therapy six days per week, twice a day.

Twenty patients with intra-particular ACL 
reconstructions were randomly assigned to 
a land or water exercise group.  Participants 

In the Pool: Knee Anterior Cruciate Ligament Recovery Program
Mary E. Sanders, PhD, FACSM, RCEP, and Baryl Lawson, PT, DSc
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in the water exercise group noted a greater 
minimization of joint effusion and greater self 
reports of functional improvements.  Participants 
also found greater muscle girth at the calf and 
thigh, greater quadriceps strength, and better 
range of motion at the knee for those doing the 
water treadmill workout. 

Clinical results show that athletes who 
participate in water rehabilitation and land-
based post-rehabilitation have better scores on 
postural sway, indicating better balance. They 
also experienced fewer episodes of re-injury 
after return on play.


