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INTRODUCTION

The subject was a 44-year-old female with spastic diplegia 
cerebral palsy. Her medical history was remarkable for 
hypertension, spasticity consistent with her medical diagnosis, 
and weight gain placing her in the overweight category. She 
reported impairments related to balance, gait speed, 
weakness, and cardiovascular endurance. In regards to 
assistive device use, she reported being able to ambulate 
household distances with Lofstrand crutches and bilateral 
AFO’s, and primarily used a manual wheelchair for community 
distances, placing her at a level three on the Gross Motor 
Function Classification System (GMFCS) scale. Her goals 
were to improve her balance, flexibility, core strength, and to 
maintain her current level of function due to the activity 
restrictions that were being placed on her as a result of the 
COVID-19 pandemic. 

Cerebral palsy (CP) is a nonprogressive permanent 
neurological disorder caused by a variety of birth injuries. It 
affects the CNS and is primarily characterized by limitations in 
motor control affecting body movements and posture. Adults 
and children with CP may exhibit decreased levels of physical 
activity and physical fitness related to aerobic capacity,
anaerobic capacity, and muscle strength placing them at a 
higher risk for developing cardiovascular and metabolic 
disease. Although there are no established parameters, 
research suggests that exercise prescription for individuals 
with CP should include moderate-high intensity utilizing multi-
joint functional movements. High intensity functional training 
(HIFT) has been shown to be beneficial for a variety of 
populations, and may be a promising training methodology for 
individuals with CP 

Research shows that many neurologic populations are 
subject to early termination of motor rehabilitation, where 
they are determined to have ”plateaued.” This belief however, 
has been challenged, as evidence shows that adaptive states 
can be overcome through the modification of various aspects 
of training (eg, intensity, introducing new exercises). 
Currently, there are no general fitness standards based on 
normative or criterion-referenced data for diseased or 
disabled populations, including those with cerebral palsy.  
This case reports describes the benefits of an adaptive HIFT 
program on improving overall functional fitness in patient with 
cerebral palsy. Given the positive outcome experienced by 
the participant in this study, adaptive training programs 
utilizing HIFT may offer promising benefits related to 
improving functional mobility and general fitness to other 
special populations. Adaptive training programs may also 
offer promising benefits following physical therapy 
intervention, in helping to combat motor adaptation often 
experienced by neurological populations. It would be 
beneficial to conduct future research to study the effects of 
an adaptive HIFT program across a variety of diagnoses and 
larger sample sizes to assist with establishing population 
specific fitness standards and norms. 

Following the intervention period, the subject demonstrated 
improvements in gait and her ability to heel strike with both 
lower extremities. The initial benchmark workout was 
repeated to assess for improvement in general physical 
fitness, in which the subject improved her score to 7 rounds. 
In addition, the patient’s score on the PROMIS-PF also 
improved to 42, indicating self-reported improvements in 
functional mobility. 

Based on the subject’s current medical history, current functional impairments, and performance on 
the baseline fitness assessment, she was determined to be an appropriate candidate for a virtual, 
home-based adaptive high intensity functional training program. It was hypothesized, that an 8-week 
training program would be beneficial in improving general fitness and overall functional mobility, 
supporting the use of adaptive training to help bridge the gap following physical therapy in patients 
with chronic disabilities. 

EXAMINATION
Baseline scores were obtained during week one and included 
a posture and gait analysis, as well as a benchmark workout 
consisting of rowing, push ups and air squats, in which the 
subject was able to complete 5 rounds and 28 repetitions 
during the 10 min time domain. Basic human movements 
(BHM) were assessed and scored on a 5-point scale (Table 1). 
The subject was also asked to complete the Patient Reported 
Outcome Measurement Information System Physical Function 
(PROMIS-PF) in order to assess self-reported physical 
function, resulting in a score of 39. 

INTERVENTION
Using a single condition pre-test /post-test design, a virtual home-based adaptive HIFT program was 
carried out consisting of at least three 60 min sessions per week for 8 weeks. Each session was lead 
by a certified coach, and consisted of a warm up, workout, and cool down. The sessions utilized a 
group exercise model in which approximately 70-90% of participants were adaptive athletes. Each 
workout was designed to improve parameters of general physical fitness (e.g., cardiovascular 
endurance, strength, body composition, flexibility, etc.) and performance (e.g., agility, speed, power, 
strength, etc.). Exercise selection consisted of functional multi-joint movements, that could be adapted 
to the athlete’s fitness level and overall needs. The subject was encouraged to work at an intensity of 
at least 14 on the Borg RPE scale in order to maintain a high intensity throughout each session. At the 
end of the 8 weeks all variables were reassessed 

Assessment Movement Standards Score 1 Score 2
Bilateral Movement Sit to stand Depth—From 18” surface (standard chair height)

Spine—remains flat throughout movement
Ankle-Heels remain in contact with floor 
Hips-Even distribution between B LE. No movement to one side
Knee- Come to full standing position through available ROM
**UE support allowed from supporting surface (chair)

4 5

Unilateral Movement Forward step Transition—smooth transition over line without either foot contacting line
Spine—remains upright throughout movement with minimal to no torso movement
Hips—remain level with minimal to no movement
Foot—remains fixed without rotating in or out
Knee—remains in line with toes (or in normal resting position) no excessive varus or valgus movement

2 3

Push assessment Modified push up Execution—chest lowered until elbows reach 90 degrees
Hands—remain under shoulders or slightly outside of shoulders
Spine—remains straight throughout movement
Head—remains in line with trunk
Shoulders—remain even with no movement to one side

3 5

Pull assessment Standing cable row Spine—maintain neutral spine without increased lumbar lordosis
Elbows—extend past midline through shoulders, torso, and hips
Hips—remain in line with torso
Shoulders—remain in line with torso and hips
Shoulder—weight pulled evenly, no movement to one side

3 5

Bend Hinge Hips—hinges from hips, maintains neutral spine with natural lordotic curve in lumbar spine
Head—remains in neutral alignment with spine
Knees—remain slightly bend. No compensatory squatting
Depth—middle finger able to pass mid-knee
Shoulders—remain retracted to prevent rounding

3 5

Brace Modified plank Spine—trunk remains straight throughout, straight line from shoulders, through hips to the knees. 
Head—in line with vertebral column and trunk
Shoulders—remain square, no cervical flexion or extension
Shoulders—weight even, no movement to one side
Execution—able to hold position for 30 seconds

3 5

Rotation Standing rotation Spine—trunk straight, no slumping or arching
Spine—no hip hitching or side bending
Shoulders—remain horizontally aligned
Lower extremity—feet and knees remain facing forward
Execution—able to rotate symmetrically in both directions

1 2

Total 19 / 35 30 / 35

Benchmark workout (baseline)
Workout Score 1 Score 2
AMRAP 10
5 bent over rows
10 push ups
15 air squats

5 + 28 7 + 0
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