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EDITORIAL
Two years of COVID-19: Trends in rehabilitation
Rehabilitation is an important therapeutic strategy for
patients who are exposed to COVID-19-related complications
and particularly for those at risk of prolonged hospitalisa-
tion. Two years ago we had a paucity of information on deal-
ing with such an unprecedented situation except for general
recommendations.1 Among these, in April 2020 an Italian
position paper considering different phases of the disease
and organisational issues, has furnished detailed recommen-
dations that have substantially contributed to the develop-
ment of safe and appropriate rehabilitative interventions
particularly for the provision of respiratory physiotherapy.2

The information released in that document is still valid and
consistent after two years. As already pointed out, from the
COVID-19 pandemic we have learned that physiotherapists
already substantially contributed to implementing appropri-
ate procedures and treatments at the beginning of the SARS-
CoV-2 outbreak.3 However, at the time of writing, we have
now more data available, and we can infer additional details
about rehabilitation for patients with COVID-19 at different
stages of the disease.

COVID-19 has several extrapulmonary manifestations of
rehabilitative interest, including neurological, physical, and
functional limitations4-7 which can last even months after
the acute illness phase.8,9 Over time, an increasing number
of studies have been published reporting data about rehabil-
itative therapies adopted and implemented in COVID-19 set-
tings. Observational studies are confirmed to be particularly
helpful during this COVID-19 pandemic since they allow
researchers to understand better different characteristics of
the disease and related rehabilitative treatments to be
implemented accordingly.10

During the first pandemic wave, one of the most worrying
concerns was represented by hypercoagulability, a relevant
factor in the pathogenesis of COVID-19 complications, with
potential repercussions on the rehabilitative treatment.11

The surge in cases around the globe has stimulated easing
administrative procedures to transfer hospitalised COVID-19
patients from acute COVID-19 hospitals to inpatient rehabili-
tation facilities producing positive effects on availability of
beds.12 In addition, rehabilitation has played a crucial role
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in facilitating patients’ activity and mobility, a timely dis-
charge, and the possibility of being discharged home or to
“Covid hotels” from acute hospitals.13 Several studies of
acute inpatient rehabilitation conducted during the first
pandemic wave, have demonstrated that an early rehabilita-
tive approach was effective at improving outcomes and
facilitating discharge to home.14-18 Nevertheless, the same
efficacy was not confirmed when considering mortality;
while in some studies rehabilitation was associated with
reduced mortality,19 in others patients had a longer duration
of invasive mechanical ventilation, a longer ICU stay, a more
extended hospital stay and higher mortality rates.20 It could
be speculated that such differences are probably correlated
to pre-existing comorbidities and patient selection.

From data available in the literature, the rehabilitative
treatment provided in acute and subacute hospital settings
seems to commence within the first 3-10 days after hospital
admission, to be constituted by 15/30-minute sessions hav-
ing heterogeneous frequencies ranging from twice a week to
a daily schedule.14-21

Another aspect emerging from different clinical experi-
ences is the use of assisted techniques implemented with
rehabilitation such as muscle electrical stimulation and in-
bed ergometry, showing they are feasible and contribute to
reducing personnel exposure and saving personal protective
equipment (PPE).15,22 Indeed, the availability of PPE was a
primary concern during the first pandemic wave. Although
at the time of writing it seems there are no critical limita-
tions to obtaining sufficient quantities of PPE, their uninter-
rupted use during the personnel shifts continues to be a
cause of fatigue and attention, particularly regarding
undressing and correct usage procedures.23 In addition,
high-risk interventions such as patient pronation, oxygen
therapy, noninvasive ventilation, and chest physiotherapy,
continue to be a matter of attention regarding personnel
exposure. At the same time, manufacturers have been
encouraged to develop a new generation of respiratory devi-
ces taking into consideration safety issues related to ventila-
tion in critical settings dedicated to patients with
respiratory viruses.24 To reduce personnel exposure and save
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medical resources, other authors have implemented a belt-
type muscle electrical stimulation protocol consisting of
three 50-minute daily sessions to counteract muscle loss and
the onset of ICU-acquired weakness in patients subjected to
intensive organ support.15

There are no doubts about the challenges the COVID-19
pandemic has posed in managing an unparalleled volume of
hospital admissions because of severe complications caused
by the disease. However, the most critical concern has been
and still is �at the time of writing� avoiding pressure on
health care systems worldwide. In doing this, it is evident
that expediting patient flow from acute to step-down units
is a solution to making more beds available for those needing
care. Such an approach might be facilitated by treating
patients as soon as they are hospitalised, sharing a culture
of mobility within the care settings. In this context, acute
inpatient rehabilitation is a valuable means of accomplishing
the mission to have patients participate in motor activities
as much as possible and be able to execute respiratory exer-
cises, even under challenging clinical conditions.25

The principal barriers to developing these abilities are
often represented by the lack of human resources and the
absence of a mobility culture within the teams. Neverthe-
less, these concerns can be addressed and observed from
three perspectives: patient, organisational structure, and
professionals. For the patient, pre-existing daily autonomy,
care complexity and comorbidities are predictors of compli-
ance with the therapeutic measures and clinical outcomes.
It is well known that appropriate staffing, skill mix, training
strategies, and turnover of human resources can influence
the determination of the time reserved for patient assis-
tance and the quality of multidisciplinary integration and
communicative strategies between hospital settings. Fur-
thermore, the effective management of the patients’ clini-
cal information contributes to enhancing the continuity of
care from acute to step-down units as well as from hospitals
to territorial rehabilitative facilities.

Eventually, from the professional's point of view, sharing
common schemes for preserving motor, respiratory, swallow-
ing functions should be implemented within the teams
because they will influence the patients’ journey to home or
post-acute rehabilitative structures and expected out-
comes. Patients who do not require further hospitalisation
in out-patient settings, but are still in need of care, can be
discharged home and continue to follow a specific rehabili-
tative protocol via telerehabilitation. The COVID-19 pan-
demic has contributed to the development of telemedicine
strategies that are proving of crucial importance for reduc-
ing the risk of infection and responding to the need of care
for patients who, during the first pandemic wave, had no
access due to the contraction of healthcare services. Initial
experiences of telerehabilitation have demonstrated that it
is feasible and produces positive effects on functional capac-
ity, exercise tolerance and dyspnoea.26

However, one of the most positive aspects of the reha-
bilitative pathway within critical settings is the capacity
of sharing different tasks among health care professio-
nals, involving various rehabilitation disciplines. In addi-
tion, COVID-19 has highlighted the ability of team
members to cooperate, producing a virtuous circle of
multidisciplinarity.27,28 Last, but not least the published
studies did not on average report a high level of
2

contamination among the rehabilitative staff, even in
those exposed to aerosol-generating procedures.29

Indeed, a comprehensive and multidisciplinary approach
is crucial to reducing the burden of care for families and
caregivers, expediting patients’ return to social and
working contexts, thus mitigating costs.

After two years of COVID-19, we are observing that
rehabilitation has several components that are fit to
address different phases of the disease. An early rehabili-
tative approach in ICUs and sub-intensive settings has
been demonstrated to be safe and feasible; to the same
extent, patients developing long-COVID syndrome have
found a prompt response which is further implemented
by telerehabilitation.

Wave after wave, the COVID-19 pandemic demonstrates
that health care systems are facing the same problems and
difficulties worldwide. Nevertheless, rehabilitation profes-
sionals providing care in different settings contribute to
establishing a rehabilitative regimen for patients with
COVID-19, paving the way for further advancements.
Consent to publish data

Not applicable.
Conflicts of interest

The authors have no conflicts of interest to declare.
Funding

The authors received no financial support for the research,
authorship, and/or publication of this article.
References

1. Polastri M, Brini S, Ghetti A, Lama A. Recommendations from
scientific/professional societies: an essential support for phys-
iotherapy in patients with COVID-19. Int J Ther Rehabil.
2020;27(4):1�3. https://doi.org/10.12968/ijtr.2020.0048.

2. Vitacca M, Carone M, Clini EM, et al. Joint statement on the role
of respiratory rehabilitation in the COVID-19 crisis: the Italian
position paper. Respiration. 2020;99(6):493�9. https://doi.
org/10.1159/000508399.

3. Polastri M, Lazzeri M, J�acome C, et al. Rehabilitative practice in
Europe: roles and competencies of physiotherapists. Are we learn-
ing something new from COVID-19 pandemic? Pulmonology.
2021;27(4):283�5. https://doi.org/10.1016/j.pulmoe.2020.12.014.

4. Du HW, Fang SF, Wu SR, et al. Six-month follow-up of functional
status in discharged patients with coronavirus disease 2019.
BMC Infect Dis. 2021;21(1):1271. https://doi.org/10.1186/
s12879-021-06970-3.

5. Gobbi M, Bezzoli E, Ismelli F, et al. Skeletal muscle mass, sarco-
penia and rehabilitation outcomes in post-acute COVID-19
patients. J Clin Med. 2021;10(23):5623. https://doi.org/
10.3390/jcm10235623.

6. Polastri M, Casertano L. Musculoskeletal and neurological sequelae
of COVID-19; complicating full recovery. Int J Ther Rehabil. 2021;28
(10):1�4. https://doi.org/10.12968/ijtr.2021.0178.

https://doi.org/10.12968/ijtr.2020.0048
https://doi.org/10.1159/000508399
https://doi.org/10.1016/j.pulmoe.2020.12.014
https://doi.org/10.1186/s12879-021-06970-3
https://doi.org/10.1186/s12879-021-06970-3
https://doi.org/10.3390/jcm10235623
https://doi.org/10.12968/ijtr.2021.0178


ARTICLE IN PRESS
JID: PULMOE [mSP6P;February 17, 2022;20:36]

Pulmonology 00 (xxxx) 1�3
7. Simonelli C, Paneroni M, Vitacca M, Ambrosino N. Measures of
physical performance in COVID-19 patients: a mapping review.
Pulmonology. 2021;27(6):518�28. https://doi.org/10.1016/j.
pulmoe.2021.06.005.

8. Patrucco F, Zeppegno P, Baricich A, et al. Long-lasting conse-
quences of coronavirus disease 19 pneumonia: a systematic
review. Minerva Med. 2021. https://doi.org/10.23736/S0026-
4806.21.07594-7.

9. Wu L, Wu Y, Xiong H, Mei B, You T. Persistence of symptoms after
discharge of patients hospitalized due to COVID-19. Front Med (Lau-
sanne). 2021;8:761314. https://doi.org/10.3389/fmed.2021.761314.

10. Polastri M, Costi S. Observational studies of rehabilitation dur-
ing the COVID-19 pandemic. Int J Ther Rehabil. 2021;28
(5):1�3. https://doi.org/10.12968/ijtr.2021.0068.

11. Polastri M, Corsi G, Pisani L, Nava S. Considering heparin-
related coagulation status when providing motor exercise in
patients with COVID-19. Int J Ther Rehabil. 2020;27(5):1�3.
https://doi.org/10.12968/ijtr.2020.0054.

12. Maltser S, Trovato E, Fusco HN, et al. Challenges and lessons
learned for acute inpatient rehabilitation of persons with
COVID-19: clinical presentation, assessment, needs, and serv-
ices utilization. Am J Phys Med Rehabil. 2021;100(12):1115�23.
https://doi.org/10.1097/PHM.0000000000001887.

13. McLaughlin KH, Simon L, Friedman M, et al. Lessons learned
from implementing rehabilitation at a COVID-19 field hospital.
Am J Phys Med Rehabil. 2021;100(11):1027�30. https://doi.
org/10.1097/PHM.0000000000001878.

14. Stutz MR, Leonhard AG, Ward CM, et al. Early rehabilitation fea-
sibility in a COVID-19 ICU. Chest. 2021;160(6):2146�8. https://
doi.org/10.1016/j.chest.2021.05.059.

15. Nakamura K, Nakano H, Naraba H, Mochizuki M, Hashimoto H.
Early rehabilitation with dedicated use of belt-type electrical
muscle stimulation for severe COVID-19 patients. Crit Care.
2020;24(1):342. https://doi.org/10.1186/s13054-020-03080-5.

16. Arzani P, Khalkhali Zavieh M, Khademi-Kalantari K, Akbarzadeh
Baghban A. Pulmonary rehabilitation and exercise therapy in a
patient with COVID-19: a case report. Med J Islam Repub Iran.
2020;34:106. https://doi.org/10.34171/mjiri.34.106.

17. Li L, Yu P, Yang M, et al. Physical therapist management of
COVID-19 in the intensive care unit: the West China Hospital
experience. Phys Ther. 2021;101(1):pzaa198. https://doi.org/
10.1093/ptj/pzaa198.

18. Eggmann S, Kindler A, Perren A, et al. Early physical therapist
interventions for patients with COVID-19 in the acute care hos-
pital: a case report series. Phys Ther. 2021;101(1):pzaa194.
https://doi.org/10.1093/ptj/pzaa194.

19. Ambrose AF, Kurra A, Tsirakidis L, et al. Rehabilitation and in-hos-
pital mortality in COVID-19 patients. J Gerontol A Biol Sci Med
Sci. 2021: glab321. https://doi.org/10.1093/gerona/glab321.

20. Ozyemisci Taskiran O, Turan Z, Tekin S, et al. Physical rehabilita-
tion in intensive care unit in acute respiratory distress syndrome
patients with COVID-19. Eur J Phys Rehabil Med. 2021;57
(3):434�42. https://doi.org/10.23736/S1973-9087.21.06551-5.

21. Sakai T, Hoshino C, Hirao M, Yamaguchi R, Nakahara R, Okawa A.
Rehabilitation for patients with COVID-19: a Japanese single-
3

center experience. Prog Rehabil Med. 2021;6:20210013.
https://doi.org/10.2490/prm.20210013.

22. Polastri M, Daniele F, Tagariello F. Assisted mobilisation in criti-
cal patients with COVID-19. Pulmonology. 2021;S2531-0437(21)
00037-4. https://doi.org/10.1016/j.pulmoe.2021.01.004.

23. Ippolito M, Vitale F, Accurso G, et al. Medical masks and respira-
tors for the protection of healthcare workers from SARS-CoV-2
and other viruses. Pulmonology. 2020;26(4):204�12. https://
doi.org/10.1016/j.pulmoe.2020.04.009.

24. Winck JC, Ambrosino N. COVID-19 pandemic and non invasive
respiratory management: every Goliath needs a David. An evi-
dence based evaluation of problems. Pulmonology. 2020;26
(4):213�20. https://doi.org/10.1016/j.pulmoe.2020.04.013.

25. Polastri M, Swol J, Loforte A, Dell’Amore A. Extracorporeal
membrane oxygenation and rehabilitation in patients with
COVID-19: a scoping review. Artif Organs. 2022;46(1):30�9.
https://doi.org/10.1111/aor.14110.

26. Paneroni M, Vitacca M, Bernocchi P, Bertacchini L, Scalvini S.
Feasibility of tele-rehabilitation in survivors of COVID-19 pneu-
monia. Pulmonology. 2021;S2531-0437(21)00088-X. https://
doi.org/10.1016/j.pulmoe.2021.03.009.

27. Bersanelli M. COVID-19 and the newly rediscovered multidisci-
plinarity. Immunotherapy. 2020;12(15):1101�3. https://doi.
org/10.2217/imt-2020-0205.

28. Millet O, Cortajarena AL, Salvatella X, Kiessling LL, Jim�enez-
Barbero J. Scientific response to the coronavirus crisis in Spain:
collaboration and multidisciplinarity. ACS Chem Biol. 2020;15
(7):1722�3. https://doi.org/10.1021/acschembio.0c00496.

29. Franco C, Facciolongo N, Tonelli R, et al. Feasibility and clinical
impact of out-of-ICU noninvasive respiratory support in patients
with COVID-19-related pneumonia. Eur Respir J. 2020;56
(5):2002130. https://doi.org/10.1183/13993003.02130-2020.

M. Polastria,*, A. Ciascab, S. Navac,d, E. Andreolia
a Department of Continuity of Care and Disability, Physical
Medicine and Rehabilitation, IRCCS Azienda Ospedaliero-
Universitaria di Bologna, St Orsola University Hospital,

Bologna, Italy
b Health Professions Direction Service, IRCCS Azienda Ospe-
daliero-Universitaria di Bologna, St Orsola University Hospi-

tal, Bologna, Italy
c Department of Clinical, Integrated and Experimental Med-

icine (DIMES), University of Bologna, Bologna, Italy
d Respiratory and Critical Care Unit, IRCCS Azienda Ospeda-
liero-Universitaria di Bologna, St Orsola University Hospital,

Bologna, Italy

* Corresponding author at: Via G. Massarenti 9, Bologna
40138, Italy.

E-mail address:massimiliano.polastri@aosp.bo.it
(M. Polastri).

Received 20 January 2022; Accepted 26 January 2022
Available online xxx

https://doi.org/10.1016/j.pulmoe.2021.06.005
https://doi.org/10.1016/j.pulmoe.2021.06.005
https://doi.org/10.23736/S0026-4806.21.07594-7
https://doi.org/10.23736/S0026-4806.21.07594-7
https://doi.org/10.3389/fmed.2021.761314
https://doi.org/10.12968/ijtr.2021.0068
https://doi.org/10.12968/ijtr.2020.0054
https://doi.org/10.1097/PHM.0000000000001887
https://doi.org/10.1097/PHM.0000000000001878
https://doi.org/10.1016/j.chest.2021.05.059
https://doi.org/10.1186/s13054-020-03080-5
https://doi.org/10.34171/mjiri.34.106
https://doi.org/10.1093/ptj/pzaa198
https://doi.org/10.1093/ptj/pzaa194
https://doi.org/10.1093/gerona/glab321
https://doi.org/10.23736/S1973-9087.21.06551-5
https://doi.org/10.2490/prm.20210013
https://doi.org/10.1016/j.pulmoe.2021.01.004
https://doi.org/10.1016/j.pulmoe.2020.04.009
https://doi.org/10.1016/j.pulmoe.2020.04.013
https://doi.org/10.1111/aor.14110
https://doi.org/10.1016/j.pulmoe.2021.03.009
https://doi.org/10.2217/imt-2020-0205
https://doi.org/10.1021/acschembio.0c00496
https://doi.org/10.1183/13993003.02130-2020
mailto:massimiliano.polastri@aosp.bo.it

