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World map on origins of included studies from the literature search






Table S1. Additional information on included studies from the literature review 
	Author
	Reference
	Country
	City
	Duration of exercise program
(sessions 
per week)
	Duration of post-COVID symptoms before study inclusion
	Content of
endurance 
training
	Content of 
strength training

	Liu et al. 2020
	[1]
	China
	Haikou
	6 weeks
(2x/week)
	Not reported
	N.A.
	N.A.

	Gloeckl et al. 2021
	[2]
	Germany
	Schönau am Königssee
	3 weeks (5x/week)
	>6 weeks
	Bicycle
	Resistance training machines

	Daynes et al. 2021
	[3]
	United Kingdom
	Leicester
	6 weeks (2x/week)
	Not reported
	Treadmill
	Upper and lower limbs

	Abodonya et al. 2021
	[4]
	Saudi Arabia
	Al-Kharj
	2 weeks (5x/week)
	Not reported
	N.A.
	N.A.

	Dalbosco-Salas et al. 2021
	[5]
	Chile
	Santiago
	9 weeks (2-3x/week)
	30 (27-35) days
	Not reported
	Not reported

	Martin et al. 2021
	[6]
	Belgium
	Brussels
	6 weeks (2x/week)
	Not reported
	Not reported
	Upper and lower body muscles with material available at home (e.g. water bottle, chair)

	Nambi et al. 2021
	[7]
	Saudi Arabia
	Al-Kharj
	8 weeks (4x/week)
	Not reported
	Treadmill, bicycle
	Weights

	Stavrou et al. 2021
	[8]
	Greece
	Larissa
	8 weeks (3x/week)
	2 months
	Walking
	Dumbbell side lateral raises and squats, chair lunges, Seated leg raises, Elbow flexion-extension on the chest with medicine ball

	Mohamed et al. 2021
	[9]
	Turkey
	Istanbul
	2 weeks (3x/week)
	Not reported
	Walking, treadmill, bicycle
	N.A.

	Betschart et al. 2021
	[10]
	Switzerland
	Winterthur
	2xweek
	Median 73 days
	Bicycle
	Not reported

	Hayden et al. 2021
	[11]
	Germany
	Bad Reichenhall
	3 weeks (endurance 3-5x/week, strength 2-3x/week)
	
>4 weeks
	Bicycle, Nordic Walking
	Strength training machines

	Spielmanns et al. 2021
	[12]
	Switzerland
	Wald
	3 weeks 
(5-6x/week)
	Not reported
	Bicycle, treadmill
	Not reported

	Udina et al. 2021
	[13]
	Spain
	Barcelona
	Variable, median 8,2 +/- 1,7 days) (7x/week)
	Not reported
	Bicycle, steps or walking
	Upper and lower limb functional exercise

	 Author
	Reference
	Country
	City
	Duration of exercise program
(sessions 
per week)
	Duration of post-COVID symptoms before study inclusion
	Content of
endurance 
training
	Content of 
strength training

	Zampogna et al. 2021
	[14]
	Italy
	Tradate
	Not reported
	Not reported
	Bicycle
	Without devices or light weights bands, canes, balls

	Bouteleux et al. 2021
	[15]
	France
	Talence
	Variable, median 66 days (3x/week)
	Median 73 days
	Not reported
	Not reported

	Albu et al. 2021
	[16]
	Spain
	Badalona
	8weeks or longer (5x/week)
	>12 weeks
	Bicycle
	Submaximal static and dynamic exercise

	Al Chikhanie et al. 2021
	[17]
	France
	Dieulefit
	27,6 +/- 14,2 days
	Not reported
	Not reported
	Not reported

	Besnier et al. 2022
	[18]
	Canada
	Montréal
	8 weeks (3x/week)
	>12 weeks
	Bicycle
	Weight machines, free weights, elastic bands

	Jimeno-Almazan et al. 2022
	[19]
	Spain
	Murcia
	8 weeks (3x/week)
	>12 weeks
	Not reported
	Squat, bench press, deadlift and bench pull

	Li et al. 2022
	[20]
	China
	Sichuan
	6 weeks
(3-4x/week)
	>6 weeks
	Not reported
	Not reported

	Capin et al. 2022
	[21]
	United States
	Aurora
	12 weeks (1x/week)
	<6 weeks
	Walking, cycling, rowing; includes low-intensity endurance and high-intensity interval training
	Body-weight exercises

	McNarry et al. 2022
	[22]
	United Kingdom
	Swansea
	8 weeks (3x/week)
	Median 9+/- 4,2 months
	N.A.
	N.A.

	Nopp et al. 2022
	[23]
	Austria
	Vienna
	6 weeks (3x/week)
	Median 4,4+/-2 months
	Not reported
	Not reported

	Contreras-Briceno et al. 2022
	[24]
	Chile
	Santiago
	Not reported
	Not reported
	N.A.
	N.A.

	Hockele et al. 2022
	[25]
	Brazil
	Caxias do Sul
	8 weeks (2xweek)
	Not reported
	Treadmill, Bicycle
	Dumbbells (2-5kg), ankle weight (2-5kg), theraband

	Teixeira do Amaral et al. 2022
	[26]
	Brazil
	Bauru
	12 weeks (3-5x/week)
	30-45days
	Walking, Bicycle
	Body weight exercises for upper and lower extremities

	
	
	
	
	

	 Author
	Reference
	Country
	City
	Duration of exercise program
(sessions 
per week)
	Duration of post-COVID symptoms before study inclusion
	Content of
endurance 
training
	Content of 
strength training

	Palau et al. 2022
	[27]
	Spain
	Valencia
	12 week (2x/day)
	>12 weeks
	N.A.
	N.A.

	Estebanez-Pérez et al. 2022
	[28]
	Spain
	Málaga
	4 weeks (3-5x/week)
	>8weeks
	Individualised
	Individualised (e.g. glute bridge, spine curl)

	Rutkowski et al. 2022
	[29]
	Poland
	Opole
	3 weeks (5x/week)
	Not reported
	Bicycle egometer
	Not reported

	Corna et al. 2022
	[30]
	Italy
	Gattico-Veruno
	2 weeks (5x/week)
	<100 days
	Walking, arm crank ergometer
	Upper and lower limb
strengthening

	Vitacca et al. 2022
	[31]
	Italy
	Lumezzane
	Not reported
	4-12 weeks
	Bicycle
	N.A.

	Asimakos et al. 2023
	[32]
	Greece
	Athens
	8 weeks (2x/week)
	6-8 weeks post hospital discharge
	Bicycle
	Knee extension, seated chest press, peck deck, lateral pull-down

	Ostrowska et al. 2023
	[33]
	Poland
	Bydgoszcz
	6 weeks (3x/week)
	2-12 months
	Not reported
	Not reported

	Jimeno-Almazan et al. 2023
	[34]
	Spain
	Murcia
	8 week (3x/week)
	>12 weeks
	Not reported
	Squat, bench press, deadlift, and bench pull

	Spielmanns et al. 2023
	[35]
	Switzerland
	Wald
	3 weeks
	Not reported
	Bicycle, treadmill, walking
	Not reported

	Colas et al. 2023
	[36]
	France
	Saint-Etienne
	4 weeks (2hx/week)
	>12 weeks
	Not reported
	Not reported

	Alsharidah et al. 2023
	[37]
	Saudi Arabia
	Buraidah
	6 weeks (3x/week)
	Not
reported
	Walking, running (outside or treadmill)
	Weights

	Ghasemi et al. 2023
	[38]
	Iran
	Tehran
	4 weeks
(3x/week)
	Not
reported
	N.A.
	Resistance Band and body-weight (Plank, Jumping Jack, Sit-ups)

	Minko et al. 2023
	[39]
	Poland
	Szczecin
	2-6 weeks  (6x/week)
	<12 months
	Stair climbing, outdoor walking, bicycle
	Not reported

	Espinoza-Bravo et al. 2023
	[40]
	Chile
	Santiago
	8 weeks
(3x/week)
	>6 weeks
	Walking
	Body Weight or low weights

	 Author
	Reference
	Country
	City
	Duration of exercise program
(sessions 
per week)
	Duration of post-COVID symptoms before study inclusion
	Content of
endurance 
training
	Content of 
strength training

	Mooren et al. 2023
	[41]
	Germany
	Witten
	4-6 weeks
(3-5x/ week)
	>12 weeks
	Bicycle, aqua fitness, walking, circuit training, aerobic group exercise
	Not reported

	Del Corral et al. 2023
	[42]
	Spain
	Madrid
	8 weeks
(6x/week)
	>12 weeks
	N.A.
	N.A.

	Rodriguez-Blanco et al. 2023
	[43]
	Spain
	Sevilla
	2 weeks
(7x/week)
	>4 weeks
	N.A.
	Not reported

	Romanet et al. 2023
	[44]
	
France
	
Paris
	10 weeks
(2x/week)
	>12 weeks
	Bicycle
	Steppers, rowing machines, treadmills, weights (upper and lower limb)

	Kerling et al. 2024
	[45]
	
Germany
	
Hannover
	12 weeks (3x/week)
	Not
reported
	Individual plan
(e.g. cycling, walking, indoor cycling, cross-training, swimming, jogging)
	Individual plan (e.g. equipment-based training, single-limb strength training, stability
training or fitness videos)

	Pietranis et al. 2024
	[46]
	
Poland
	
Bialystok
	6 weeks
(3x/week)

	Not
reported
	Bicycle
	Major muscle groups (e.g., weight training on machines, free weights, elastic resistance bands)


Abbreviations: CT – continuous endurance training, HR – heart rate, HRR – heart rate reserve, IMT – inspiratory muscle training, IT – interval endurance training, MIP – maximum inspiratory pressure, NA – not applied, PImax – maximal inspiratory pressure, PEM – post-exertional malaise, PWR – peak work rate,  Ref – reference, RM – repetition maximum, reps – repetitions, sec – seconds 
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Original questions and answers from the expert online survey concerning 
the prescription of exercise training in post-COVID patients
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e-Figure 2. Should exercise performance be tested before
starting an exercise training program (i.e. by spiroergometry)?
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e-Figure 3. Should blood testing be performed before
starting an exercise training program?
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e-Figure 4. Should a pulmonary assessment be performed
before starting an exercise training program?
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e-Figure 5. Should a cardiac assessment be performed
before starting an exercisetraining program?
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e-Figure 6. Should a neurological assessment be
performed before starting an exercise training program?
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e-Figure 7. Should a test for autonomic dysfunction / orthostatic intolerance
be performed before starting an exercise training program?
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e-Figure 8. Should patients be screened for fatigue?
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e-Figure 9. Should patients be screened for
myalgic encephalomyelitis / chronic fatigue syndrome (ME/CFS)?
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e-Figure 10. Should patients be asked for signs of post-exertional malaise / post-exertional
symptom exacerbation (PEM/PESE) before starting an exercise training program?
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e-Figure 11. In your opinion, are there specific patient phenotypes
that should notperform exercise training at all?
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e-Figure 12. Are there any other requirements for you necessary
before starting an exercise training program?
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e-Figure 13. How many training sessions per week
do you advise for patients with post-COVID?
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e-Figure 14. How many weeks should post-COVID patients
at least perform an exercise training program?
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e-Figure 15. | think that continuous endurance training
is a useful training modality in post-COVID patients
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e-Figure 16. To initialize a continuous endurance training program
| recommend setting the intensity at the following % of the peak work rate
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e-Figure 17. To initialize a continuous endurance training
program | recommend setting the intensity at the
following % of the peak heart rate
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e-Figure 18. To initialize a continuous endurance training program
| recommend setting the intensity at the following % of the peak VO2
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e-Figure 19. To initialize a continuous endurance training program
| recommend setting the intensity at the following exertional rating on a 10-point Borg scale.
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e-Figure 20. What duration do you advise to start with a
continuous endurance training program per training session?
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e-Figure 21. What is the total training duration per session you maximally
aim for during a continuous endurance training program?




image23.jpeg
Other

by a fixed rate of % of peak work rate (i.e. +5% or +10%)
by a fixed rate of Watt (i.e. 10 Watt steps)

according to the patient’s tolerance

| do not increase intensity

I T T T T 1
0% 20% 40% 60% 80% 100%

e-Figure 22. What is your standard progression strategy for increasing
intensity during a continuous endurance training program?
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e-Figure 23. Do you advise any special breathing techniques during endurance training?
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e-Figure 24. | think that interval endurance training
is a useful training modality in post-COVID patients
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e-Figure 25. To initialize an interval endurance training program
| recommend setting the intensity of the active interval at the following % of the peak work rate
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e-Figure 26. To initialize an interval endurance training program

| recommend setting the intensity of the active interval at the
following % of the peak heart rate
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e-Figure 27. To initialize an interval endurance training program
| recommend setting the intensity of the active interval at the following % of the peak VO2
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e-Figure 28. To initialize an interval endurance training program | recommend setting the
intensity of the active interval at the following exertional rating on a 10-point Borg scale.
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e-Figure 29. What duration do you advise to start with an
interval endurance training program per training session?
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e-Figure 30. What is the total training duration per session you
maximally aim for during an interval endurance training program?
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e-Figure 31. What is the duration of intervals that you recommend?
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e-Figure 32. What is the intensity of the passive / resting interval?
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e-Figure 33. | think that strength training is a useful training modality in post-COVID patients
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e-Figure 34. How do you determine strength
training intensity?
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e-Figure 35. How many repetitions do you advise per strength training set?
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e-Figure 36. How many sets per strength training exercise do you advise?
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e-Figure 37. How many different strength training exercises do you advise?
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e-Figure 38. | think that respiratory muscle training is a
useful training modality in post-COVID Patients
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e-Figure 39. A significantly reduced respiratory muscle strength
is a mandatory determinant to prescribe respiratory muscle training
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e-Figure 40. As a form of respiratory muscle training
| recommend inspiratory muscle training
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e-Figure 41. As a form of respiratory muscle training
| recommend expiratory muscle training
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e-Figure 42. What intensity in terms of % of peak respiratory muscle force
(Pl max / PE max) do you recommend during respiratory muscle training?
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e-Figure 43. How many repetitions and sets
do you recommend during respiratory muscle training?
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e-Figure 44. If symptoms of PEM occur after an
exercise training session, | provide the following
general advise
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e-Figure 45. If symptoms of PEM occur after endurance training,
| recommend the following advise




image47.jpeg
| reduce training intensity

| reduce number of repetitions

| advise to not train until ‘'momentary muscular failure”
I reduce number of sets per exercise

I reduce the total number of exercises

I T T T T 1
0% 20% 40% 60% 80% 100%

e-Figure 46. If symptoms of PEM occur after strength training,
| recommend the following advise
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e-Figure 47. Which country do you come from?
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e-Figure 48. Do you agree to be named in the acknowledgement of the final publication?
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e-Figure 1. Should patients be off from all post-COVID-specific
medication before starting an exercise training program?




