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Objectives

•Gain an understanding of motor control and motor learning principles

•Understand the strengths of circuit training literature

•Understand the limitations of circuit training literature

•Determine if circuit training is feasible in the subacute setting

•Gain an understanding on how you can implement circuit training into 
your PT practice



Motor Learning 
Principles: A Review

•High intensity, high repetitions has been 
shown to drive neuroplasticity - the 
brain's ability to modify, change, and 
adapt both structure and function 
throughout life and in response to 
experience

•Degree of performance improvement is 
dependent on the amount of practice

•Designing effective and challenging 
practice is key to fostering neuroplastic 
change

•Attention or “conscious” effort also 
improves learning



Are We Implementing Enough Practice?

•Unfortunately, no. 

•100s to 1000s of repetitions needs to be performed in order to 
promote neuroplasticity. 

•One study found that there are only about 32 number of 
reps/session1 

•On top of that, patients are only engaged in activity between 36-62 
mins/day out of the 3 hours/day they are in therapy.2-5

• Limited therapy time requires practicing multiple functional tasks 
within that one session, not just focusing on one.



Circuit Training

•This mode of exercises combines multiple impairment-based and 
functional exercises.

•Typically, you are switching between tasks with short rest breaks to 
get to the next “station” or tasks

• Lots of latitude in how you put your circuit together

•This may provide the necessary method to encourage more task 
repetitions 



Example of Circuit Training6



Circuit Training and Chronic Stroke

•Overall: evidence shows improvement in patients >6 month following 
their stroke6-8

• Focus was on strength, balance, and locomotor deficits

•Pang et al8 even included a target intensity during the task practice.

•Participants rotated through 3 stations: aerobic conditioning (walking 
and nonwalking aerobic exercise), balance, and functional 
strengthening8

• Particpants were asked to hit 40-50% of HR reserve during the tasks
• Outcome: greater changes in 6MWT, greater gains in peak VO2



Circuit Training and Chronic Stroke

•Task oriented circuit training specific to gait was associated with 
significantly higher scores in gait speed, walking distance, and  
modified stair tests9

•Despite improvements in these areas, many control groups within 
these studies either 1) got no treatment or 2) had treatment for UE 
despite functional mobility being measured

•Overall: weak evidence determined by CPG for Improving Locomotor 
Function10

•How do you implement circuit training in nonambulatory patients or 
those in the subacute phase?



Circuit Training and Subacute Stroke

•There is a critical period within the first few months post-stroke 
where neuroplasticity is most influenced by exercise and task 
practice11,15

•Overview of the research within the subacute population12-14

• Most of the research compared additional task practice in addition to the 
therapy they received during their rehab stay

• Overall improvements in walking distance, TUG, gait speed
• One study showed a trend towards having shorter LOS in the circuit training 

group



A Deeper Dive14

- Compared current model of PT to a method that emphasized high repetition 
task-specific practice

- 1.5 hr/day, 5 day/week
- Standard PT included: gait training, transfers, bed mobility, standing and sitting 

balance, strengthening
- Circuit training PT: 4 tasks-specific stations, 13-14 minutes each, tailored to 

patients’ mobility levels
- Mobility levels included: nonambulatory, severe, moderate, and mild
- Outcome Measures: 

Gait speed 
Berg Balance Scale
Lower Extremity Fugl-Meyer Motor and Sensory
Functional Independent Measure-Mobility 



A Deeper Dive Continued

•Results14

• 97% of participants were able to fully participate in this mode of therapy
• Circuit training PT had significantly higher intensity of task repetitions 



Results Continued



Conclusions

•Circuit training is feasible in this setting with this population

•Circuit training had statistically greater changes in gait velocity

•Circuit training had higher repetitions compared to standard PT 
practice

• “It feels good to work hard” and “This feels like real exercise”



Key Takeaways

•High intensity, high repetitions are imperative for neuroplasticity

•Circuit training can be an avenue for this 

•Although circuit training has been shown to increase repetitions and 
show improvements in outcome measures such as gait speed, most 
research is categorized as weak evidence based on control group 
comparisons

•Circuit training is feasible within the subacute rehab setting and 
systematic reviews point to it being more beneficial when delivered to 
the subacute population

•More research is needed within the subacute population
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