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Objectives

1. Recognize the consequences of moderate to 
severe COVID-19 infection, including 
musculoskeletal, neuromuscular, 
cardiovascular, and pulmonary impairments. 

2. Understand the outpatient physical therapists 
role in the intervention for PICS (Post-
Intensive Care Syndrome).

3. Be able to provide practical guidance to 
exercise for patients recovering from COVID-
19.

4. Realize the rehabilitative approach for 
COVID-19 “Long-Haulers” and the connection 
to Myalgic Encephalomyelitis ME/CFS. 
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Post-Intensive Care Syndrome (PICS)
New or worsening physical, cognitive or mental health status after critical illness.

Post-
intensive care 

syndrome 
(PICS)

Psychiatric
(8-57%)

Anxiety, depression, PTSD

Cognitive
(30-80%)

Attention/concentration, 
memory, executive 

functioning

Physical
(25-80%)

Pulmonary, neuromuscular,  
ICU acquired weakness, 

mobility, falls



ICU-Acquired Weakness 
(ICUAW)

• Critical Illness Polyneuropathy (CIP)
• Axonal degeneration due to inflammatory response
• Weakness, decreased DTR’s, impaired pain, temp and vibratory 

sense.
• Cranial nerves typically spared; facial weakness common.

• Critical Illness Myopathy (CIM)
• Catabolic state in acute illness
• Severe weakness of limb and respiratory muscles (prox>distal)
• Sensation intact

• Critical Illness Polyneuromyopathy (CIPNM or CINM)

• Diagnosis by EMG and MRC sum score <48

https://www.nejm.org/doi/full/10.1056/nejmra1209390



Medical Research Council Scoring System

Strength of Muscle Groups for the Following Motions Strength Grades

Shoulder abduction 5=normal muscle strength/power

Elbow flexion 4=active movement against gravity with resistance

Wrist extension 3= active movement against gravity

Hip flexion 2=active movement with gravity eliminated

Knee extension 1=flicker/trace contraction

Ankle Dorsiflexion 0=no active muscle contraction



Rehabilitation post 
COVID  

• Objectives 
• patients regain ability to perform daily 

activities.
• Educate and promote exercise into a 

healthy lifestyle to minimize risk of chronic 
disease.

• Considerations
• Comorbidities

• Diabetes, HTN, Obesity, Cardiac etc
• Severity of COVID and care received.
• Previous level of function.
• Social Determinants of Health



Cardiovascular System

• Ongoing assessment of vital signs to 
ensure normal responses.

• Assess in different positions, at rest, 
during activity, after activity and during 
recovery.

• HR, BP, SpO2, RR, perceived exertion and 
symptoms.



Pulmonary System

• Lung damage due to hypoxemia, 
pneumonia, ARDS and mechanical 
ventilation.

• Posture
• Breathing patterns
• Lung auscultation
• Cough Assessment 



Musculoskeletal/
Neuromuscular

• Posture
• AROM
• Strength/MMT
• Deep tendon reflexes 
• Respiratory Muscle Strength 

(MIP/MEP)
• Sensation
• Coordination
• Balance
• Gait



Functional Outcomes 
Measures
Lower Extremity Function:

• 5x sit to stand
• 30-second chair rise test

Endurance
• 6 minute walk test
• 2 or 3 minute step test

Balance
• Berg Balance Scale
• Functional Gait Assessment
• Single Leg Stand



Functional Outcome 
Measures

• 4 meter walk test
• Timed Up & Go (TUG)
• Short Physical Performance Battery 

(SPPB)
• SF-36 



4 Stages of 
Rehabilitation 



Stage 1; 
Symptomatic 

home 
management.

• Maintain ambulation as tolerated
• Unresisted ROM for maintain mobility.
• NO aerobic or strength training.
• Regular calf muscle complex movement 
• Respiratory muscle exercise.



Stage 2; Return 
to Function. At 
least 2 weeks 

since infection. 

Week 1 Week 2

Low level stretching and 
mobility exercises.

Work towards 10 minutes 
of walking in intervals or in 
1 bout. 

Begin resistance training 
against gravity, then move 
to body weight.  

Limit rate of perceived 
exertion to <6/10 (or <60% of 
maximum HR).

Resistance training 40% 1RM, 
8 reps, 2x’s a week (single and 
multi joint ex).

Add respiratory exercises for 
those unable to tolerate 
aerobic exercise.

Ensure adequate nutrition and 
establish sleep routine.
Progression varies based on 
level of deconditioning and 
pre-morbid condition. Initial 
focus on strengthening is on 
function rather than muscle 
mass.



Stage 3; Return to 
Exercise.

Week 4 onwards. 

• Work towards 30minutes of walking every 
day.

• Aerobic conditioning can be built through 
shorter (60 seconds) or longer bouts 
(10minutes).

• Pulse Ox, Heart Rate and Perceived 
Exertion can help to progress exercise.

• Resistance training single and multi-join 
exercise, twice a week, 8-12 reps, 3 sets. 
Strength training to build to 70% 1RM’s.



Stage 4; Health Promotion 
and patient centered goals. 

• Exercise goals focused on long term behavior 
change and a healthy lifestyle.

• Ongoing management of underlying chronic 
diseases – obesity, OA, diabetes, HTN.

• Ongoing assessment and questioning to 
ensure ‘normal’ responses to exercise.

• Virtual check ins, synchronous and 
asynchronous programs for ongoing 
behavioral change



Long COVID

• 50-80% of patients continue to have 
bothersome symptoms three months 
after the onset of COVID

• Symptoms may include profound 
fatigue, headaches, shortness of 
breath, muscle pain, sleep 
disturbances, cognitive impairments, 
reactivation of fevers, post exertional 
malaise and more.

• Symptoms often worsen after 
exercise, physical and mental 
activity.

• ?ME/CFS (Myalgic Encephalomyelitis)



ME/CFS: Post Exertional Malaise
Immediate

• Onset after stress
• Due to exceeding anaerobic threshold (AT).
• Symptoms: fatigue, pain, SOB, dizziness, nausea

Short Term
• Lasts 2 to 5 days
• AT exceeds for extended periods or multiple times a day
• Reflects HPA axis dysfunction/dysautonomia
• Symptoms; muscle and joint pain, cognitive dysfunction, headaches and sleep disturbance

Long Term
• Lasts seven days or longer
• Reflects sustained immune responses/damaged aerobic energy system.
• Symptoms: Flue-like symptoms, weakness, cardiopulmonary, decrease in function. 



Managing Patients with ME/CFS  

Graded exercise is potentially harmful!

Aerobic system is damaged, lowering the Anaerobic threshold.

Anaerobic exercise is contra-indicated and damaging.

Intervention: Activity Management – logs, diaries, breathing, education,rest.

Heart rate monitor and stay below anaerobic threshold (Guide: 15bpm above RHR in 
ME/CFS patients).



Final Considerations
• Graded, closely monitored rehabilitative programs important for patients post COVID to 

restore function and minimize disability. 
• Comorbidities, COVID course and social determinants of health, all important 

considerations in management. 
• Ongoing assessment of symptoms and progress essential.
• Patient education is key foundation to ensure success in any rehab program.  
• Long-haulers represent a significant public health concern, and there are no guidelines to 

address their diagnosis and management. Additional studies are urgently needed that 
focus on the physical, mental, and emotional impact of long-term COVID-19 survivors 
who become long-haulers
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