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Abstract 
Background: People with neurological dysfunction have been 
significantly affected by the ongoing coronavirus disease 2019 
(COVID-19) crisis in receiving adequate and quality rehabilitation 
services. There are no clear guidelines or recommendations for 
rehabilitation providers in dealing with patients with neurological 
dysfunction during a pandemic situation especially in low- and middle-
income countries. The objective of this paper was to develop 
consensus-based expert recommendations for in-hospital based 
neurorehabilitation during the COVID-19 pandemic for low- and 
middle-income countries based on available evidence.  
  
Methods: A group of experts in neurorehabilitation consisting of 
neurologists, physiotherapists and occupational therapists were 
identified for the consensus groups. A scoping review was conducted 
to identify existing evidence and recommendations for 
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neurorehabilitation during COVID-19. Specific statements with level 2b 
evidence from studies identified were developed. These statements 
were circulated to 13 experts for consensus. The statements that 
received ≥80% agreement were grouped in different themes and the 
recommendations were developed.  
  
Results: 75 statements for expert consensus were generated. 72 
statements received consensus from 13 experts. These statements 
were thematically grouped as recommendations for 
neurorehabilitation service providers, patients, formal and informal 
caregivers of affected individuals, rehabilitation service organizations, 
and administrators.  
  
Conclusions: The development of this consensus statement is 
of fundamental significance to neurological rehabilitation service 
providers and people living with neurological disabilities. It is crucial 
that governments, health systems, clinicians and stakeholders 
involved in upholding the standard of neurorehabilitation practice in 
low- and middle-income countries consider conversion of the 
consensus statement to minimum standard requirements within the 
context of the pandemic as well as for the future.
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Introduction
Neurological disorders remain one of the major contribu-
tors to death and disability globally1. About 7.1% of the glo-
bal burden of the diseases are shared by neurological disorders2.  
Neurological disorders are the leading cause of disability-
adjusted life years (DALY) contributing 276 million DALYs 
and the second leading cause of mortality with about 9 million 
deaths in 2016 globally1. Neurological disorders such as stroke, 
headache disorders, epilepsy, dementia, Parkinson’s disease, 
traumatic brain injury and motor neuron disease amongst oth-
ers can cause motor, sensory, cognitive, and emotional impair-
ments, leading to disability and poor quality of life among  
those affected3. The past three decades have seen a consider-
able rise in the absolute numbers of death and disability due to  
neurological diseases4. In 2017, the worldwide prevalence  
(counts in thousands) of years lived with disabilities (YLD) 
caused by neurological disorders was 3,121,435 (95%  
CI 2,951, 124.5–3,316,268.0) with an increase in YLD  
(percentage change in counts) by 35.1% (95% CI 31.9–38.1)  
from 1990 to 2007 and by a further 17.8% (95% CI 15.8–20.2)  
from 2007 to 20175.

Neurorehabilitation is a specialised form of rehabilitation that 
aims to effectively reduce impairments, improve function, and 
promote participation in patients with neurological dysfunction6. 
Evidence supporting the benefits of specialised rehabilitation 
services for a neurological disability is constantly growing6.  
However, despite the benefits of specialised rehabilitation serv-
ices for a neurological disability, inaccessibility, non-availability  
and lack of affordability of rehabilitation services for persons 
with disability in general, especially in low- and middle-income 
countries (LMICs) is a huge barrier7. Lack of resources, lim-
ited awareness, ineffective health systems, lack of expertise 
(199 physiotherapists & <50 occupational therapists per million 
of the population)8, and low priority for chronic illnesses 
are some of the reasons for the challenges faced in optimal  
delivery of rehabilitation services in LMICs9.

In addition to the pre-pandemic challenges, the ongoing coro-
navirus disease 2019 (COVID-19) pandemic has overwhelmed 
the effective delivery of healthcare and rehabilitation services  
globally. PWDs (persons with disabilities) who were previously 
accessing neurorehabilitation services are unable to access  
these services because of pandemic restrictions. Most of the 
institutions offering rehabilitation services have either closed or 
services have been disrupted10. Travel bans have restricted pro-
vision of rehabilitation service in the community/home too11. 
People experiencing neurological disability are particularly 
more vulnerable in these contexts because the brain pathologies  
may impair their level of understanding about the pandemic 
situation and create more confusion and stress to effectively 
adhere to the restrictions imposed. This creates a double burden 
for persons with neurological disabilities to effectively man-
age their disability during the COVID-19 pandemic and other  
infectious diseases. The needs and the demand for rehabilita-
tion services to meet the needs of people experiencing neuro-
logical disability could substantially increase if the situation  
is not mitigated12.

In the present circumstances, it is implicit that competent  
hospital-based rehabilitation services are all the more, an 
indispensable element of healthcare. Rehabilitation is crucial  
not only for optimising health outcomes in severe cases of  
COVID-19 with complicated respiratory involvements but 
also in facilitating early discharge and reducing the risk of  
readmission13,14. In addition, non-COVID-19 infected patients 
with other ailments continue to require optimal rehabilita-
tion services. Infection with COVID-19 has also manifested 
various neurological associations affecting both the central and 
peripheral nervous systems (CNS and PNS, respectively) and 
could lead to potentially life-long disabling conditions without  
adequate and timely rehabilitative intervention15.

However, the mismatch between demand and resources remains 
a challenge. For example, the lack or shortage of beds has led 
to rehabilitation facilities being utilised for other acute patient 
care; restriction of face-to-face treatment considered to be 
‘non-urgent’ has translated into reduced access to vital reha-
bilitation. Such practices are thereby preventing patients with  
neurological disorders from regaining lost functional skills16. 
Safety also remains a concern among rehabilitation profes-
sionals due to the need for prolonged and close contact with 
patients during most neurorehabilitation therapy and from  
aerosol-generating procedures17. The lack of sufficient evi-
dence-based data on the best practices in rehabilitation that  
minimize risks from COVID-19 has further impaired the optimal  
delivery of neurorehabilitation services18. Figure 1 illustrates 
the incongruity between the global figures of COVID-19 as of 
May 2021 and the current neurorehabilitation recommendations9.  
Therefore, there is a need for rethinking the structures and  
processes for acute in-hospital neuro-rehabilitation19,20. In this 
perspective, we aimed to develop the recommendations for  
in-hospital neurorehabilitation during and after the COVID-19  
pandemic which could be a potential basis of reference and  
guidance for other similar conditions.

The objective of this study was to systematically develop  
consensus-based expert recommendations for hospital-based  
neurorehabilitation during the COVID-19 pandemic for low- and  
middle-income countries based on available evidence.

Methods
Study design
This study was carried out in India between August 2020 and 
April 2021 and incorporated a phased approach with a mixed-
methods design (Figure 2). There were three phases including: 
1) selection of the core subject group experts, 2) development 
of the evidence-based consensus statements, and 3) expert  
consensus. Measures undertaken to address potential sources of  
bias were as follows:

1)    Blinded rating from experts

2)     Inclusion of a multidisciplinary expert group to have a  
comprehensive input

Ethical approval
Due to the nature of this study, i.e. consensus-based  
recommendation/guidelines, the authors were informed by 
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Figure 1. Colour-coded world map depicting coronavirus disease 2019 (COVID-19) global stats as of May 2021. Flags represent the 
countries with published recommendations for evidence-based neurorehabilitation during the pandemic.

Figure 2. Phases involved in the study.
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the ethics committee (from the lead author’s institution) that 
ethical approval was not essential. The authors obtained indi-
vidual written informed consent from each of the experts  
who were involved in the rating process.

Phase 1: Selection of the core subject group experts
In this phase, a core group of experts in neurorehabilitation 
were identified by the lead author and by snowball contact-
ing. The inclusion criteria to have them on board as subject  
experts and co-authors were as follows: (1) working experience  
in the field of stroke rehabilitation (2) working experience  
in or with stroke care/rehabilitation in LMICs having a minimum  
of ten years. All experts who co-authored this study were 
approached by the lead author via mail. There was no remu-
neration provided to any of the authors for their involvement  
in the study.

The core group had multi-disciplinary expertise in neurore-
habilitation and comprised of 1 neurologist, 3 physiothera-
pists, 3 occupational therapists, a postdoctoral fellow in stroke 
research, and a statistician. Initial consultation via video- 
conference on 21st August 2020 was held among the core group 
members to discuss the purpose of the study, and the proc-
ess for the development of the consensus-based recommenda-
tions was finalised. This meeting was conducted to determine  
the steps to be followed for consensus development. All core 
members were present, i.e. the 9 authors involved in this study. 
The first meeting included introductions and development 
of an overall draft of steps to be followed. The following  
meetings had specific agendas to assess and decide progress 
of the work. The core team was also divided into subgroups 
for each phase of the study and had a leader for each subgroup.  
The sessions were led by DG.

Phase 2: Development of the evidence-based 
consensus statements
A global scoping review was conducted to identify existing 
evidence and recommendations for neurorehabilitation dur-
ing COVID-19. Given the extensive resources and processes 
involved, the detailed scoping review will be published sepa-
rately. In brief, a six-stage scoping review methodology recom-
mended by the Joanna Briggs Institute was carried out21. The 
objective of the review was to identify available guidelines,  
position statements, consensus and recommendations related 
to neurological rehabilitation during the COVID-19 pandemic 
globally. This review aimed to explore the existing guidelines 
for acute neurorehabilitation globally during the context of 
COVID-19. A comprehensive search strategy was developed  
using MeSH terms for the concepts related to the aim and 
the search were run in MEDLINE and CINAHL. Searches 
were run on 12th September 2020. Studies to be included were 
screened and selected by two independent reviewers (MC and 
MA). Data were extracted, charted, and collated for expert 
consensus by four independent reviewers (DG, IS, HK, SC)  
from the included studies.

From the scoping review, literature related to the objectives  
were identified. Data related to in-hospital neurorehabilitation  

for any neurological condition during the COVID-19  
pandemic were extracted from the included studies. Only 
those statements/data that had a level of evidence ≥2b accord-
ing to the Oxford levels of evidence were synthesised to 
develop statements for consensus among the expert group22. 
A list of evidence-based statements for neurorehabilitation  
during COVID-19 was generated. These statements were con-
verted to recommendations for consensus. The recommenda-
tions were thematised and presented under five themes. Coding 
was done by 3 authors (DG, HK, IS). Themes were identified 
after the data was extracted to be able to extract as much data 
as possible that is relevant to the topic. Similar data were  
then grouped under specific themes. 

Themes identified were:

Theme 1: Recommendations relevant to Rehabilitation Providers

Theme 2: Recommendations relevant to Tele-rehabilitation

Theme 3: Recommendations relevant to Rehabilitation service 
Administration and Management

Theme 4: Recommendations relevant to Patients 

Theme 5: Recommendations relevant to Informal and Formal  
Caregivers, Awareness and Education of Patients and Caregivers

Each theme of recommendations was further divided into 
two sub-themes based on whether the patients tested posi-
tive or negative for COVID-19 while receiving neuroreha-
bilitation service in the hospital. The detailed list of all these  
recommendations is provided as extended data23.

Four statements were further added to the first two themes  
(three to theme 1 and one to theme 2). There appeared to be 
specific gaps in the recommendation list, and hence these 
four statements were exclusively added by the authors. These 
75-statement document23 along with the additional four  
statements formed the basis for expert consensus.

Phase 3: Expert consensus
A concerted attempt was made to reach out to such experts to 
partake in this phase of consensus development through the 
authors’ contacts and snowball sampling strategies. The expert 
group was created in such a way to include various mem-
bers of a multidisciplinary team. The experts were chosen if 
they had experience in the field of neurorehabilitation and had  
worked in or with LMIC settings. A total of 17 experts were 
identified and invited to take part via email. The communica-
tion to experts included an invitation letter, information leaf-
let and consent form (see extended data23). There was no 
remuneration provided to the experts and participation was  
completely voluntary.

The list of 75 statements that were finalised in phase 2 were 
emailed to the experts who consented to partake in the study. 
The participants were requested to rate the relevance of each  
of the 75 statements on a 5-point Likert scale for relevance  
to in-hospital neurorehabilitation during COVID-19 (with 
1 being least relevant and 5 being most relevant). Missing 
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responses were asked to be completed by the experts until a 
complete response was obtained for all the statements in the  
document24–26. All the responses were entered in Microsoft  
Excel and the proportion of experts with agreement score  
of ≥3 was calculated using frequency distribution in SPSS  
version 26.0.

Results and discussion
In total, 13 experts consented to participate. The expert group 
consisted of physiotherapists, occupational therapists, a clini-
cal psychologist, speech & language therapist and nurses with 
minimum ten years of experience as clinicians, practitioners and 
researchers, especially in LMICs. Demographic details of the  
experts (profession, gender) are available as extended data23.

Recommendations receiving a score of ≥3 were considered as 
strong agreement and thus considered for calculation of the 
percentage of consensus. Out of these, 72 recommendations 
received an agreement score of ≥3 by 80% or more of the expert 
participants27. These statements were compiled as the expert 
consensus statements for the in-hospital neurorehabilitation in 
LMICs recommendations in all of the five themes mentioned 
above. These expert consensus statements are presented in 
Table 1–Table 5. Recommendations with an expert score of 
1 and 2 were considered to demonstrate poor agreement and  
were excluded.

To the four additional recommendations, experts were asked to 
respond with an explanation of their agreement/disagreement. 
Out of four, 80% or more consensus was received for two  
recommendations, namely,

(1)    Rehabilitation providers (including COVID-19 ward 
nurses) refer to case history and details from the patient 
file before the therapy session to reduce the amount  
of time spent at bedside (92.3% consensus), and

(2)    Develop protocols for safe, effective and feasible 
tele-rehabilitation implementation during COVID-19  
(84.6% consensus).

However, it was emphasised that such protocols should allow 
for therapy dosages to be customizable according to patient 
needs, approved by rehabilitation professionals and consider-
ate of the safety and privacy issues of both rehabilitation pro-
viders and patients. Experts also suggested that in-person 
hands-on therapy should be initiated once a patient is tested  
negative for COVID-19.

Expert consensus for key aspects of in-hospital neurologi-
cal rehabilitation services was specific to the rehabilitation 
service providers, patients, formal and informal caregivers of 
affected individuals, rehabilitation service organization, and 
administrators. The consensus statements were also classified  
according to the levels of evidence. There were specific compo-
nents that were considered important by the experts in each of 
these key aspects. For service providers, it was training, imple-
mentation, appropriate use of Personal Protective Equipment, 

adequate safety measures, prioritized therapeutic goal setting, 
patient safety and therapy effectiveness. For patients, this was 
related to comprehending symptoms of COVID-19, therapeutic 
exercises regime including intensity, use of assistive devices or  
equipment for therapeutic exercise, postural stabilisation and 
documentation of practice. To our knowledge, ours is the only 
consensus-based guideline developed to date, addressing the 
aspect of in-hospital based neurorehabilitation during the  
ongoing pandemic, and its transferability and application to 
other similar airborne outbreaks. Previous consensus guidelines 
have either addressed acute management of stroke in LMICs, 
neurorehabilitation in LMICs, not specific to in-hospital setting  
or post-COVID rehabilitation as a whole28–30.

The consensus statements for caregivers of hospitalised individu-
als were related to education, training, use of tele-rehabilitation  
services and reassurance. The consensus statements for 
management were related to the use of hybrid models of care, 
organization of strategic pathways for care and rehabilitation, 
developing criteria as well as prioritization of patient safety and 
need-based therapeutic engagement with or without caregiver  
engagement. Lastly, for tele-rehabilitation, the consensus 
was predominantly related to developing and implementing 
of secure tele-consultation and tele-rehabilitation services for 
patients with neurological disability and educating the users  
and rehabilitation service providers about tele-rehabilitation.

These aspects have to be considered highly crucial and essen-
tial during the provision of in-patient neurological rehabilita-
tion services for patients affected by neurological disability 
who may or may not be tested positive for COVID-19 in the 
pandemic situation. Although the pandemic seems to be set-
tling down globally, these consensus statements might prove  
useful during the subsequent waves of the pandemic and also  
in the post-pandemic future.

The consensus statements need to be contextualised accord-
ing to the settings. Though the consensus statements came from 
experts from and with experience working in low-resource  
settings, it may be useful in all the settings irrespective of the 
availability of resources. However, implementation of these 
statements requires contextualisation, especially with respect 
to resource availability. Highly developed health care systems 
with adequate resources might have to prioritize rigour in  
implementation, whereas low resource settings with poor 
health systems must prioritize relevance. Knowledge, skills and  
competencies of the rehabilitation professionals in infection  
control, personal safety and tele-rehabilitation needs to be  
tested and trained to ensure the appropriate delivery of the rec-
ommendations. Frequent faculty development programs could 
be organised to ensure capacity building and quality delivery  
of service. 

This study does have its strength and limitations. Firstly, expert 
consultations, focus group discussions and consensus meetings  
were conducted virtually as opposed to the in-person meet-
ings, given the pandemic situation. The number of experts 

Page 7 of 20

Wellcome Open Research 2021, 6:130 Last updated: 24 JAN 2022

https://www.microsoft.com/en-gb/microsoft-365/excel
https://www.microsoft.com/en-gb/microsoft-365/excel
https://www.ibm.com/uk-en/products/spss-statistics


Ta
bl

e 
1.

 R
ec

om
m

en
da

ti
on

s 
fo

r ‘
Re

ha
bi

lit
at

io
n 

Pr
ov

id
er

s’.
 C

O
VI

D-
19

=c
or

on
av

iru
s 

di
se

as
e 

20
19

.

IN
 C

O
VI

D
-1

9 
PO

SI
TI

VE
/S

U
SP

EC
TS

IN
 C

O
VI

D
-1

9 
N

EG
AT

IV
E 

CA
SE

S

Sc
re

en
in

g/
 m

on
ito

rin
g:

   
 •

   
 Ch

ec
kl

ist
s 

fo
r C

O
VI

D 
w

ar
d 

nu
rs

es
 to

 s
cr

ee
n 

an
d 

m
on

ito
r f

at
ig

ue
, a

nx
ie

ty
, d

ep
re

ss
io

n,
 

pu
lm

on
ar

y 
fu

nc
tio

n,
 s

en
so

rim
ot

or
 fu

nc
tio

n,
 c

og
ni

tio
n 

fo
r n

ec
es

sa
ry

 re
fe

rr
al

s 
an

d 
m

ea
su

re
s 

to
 b

e 
im

pl
em

en
te

d
   

 •
   

 Co
nt

in
ue

 w
ith

 D
ys

ph
ag

ia
 s

cr
ee

ni
ng

 w
ith

in
 1

st
 4

 h
ou

rs
 fo

r p
os

t s
tro

ke
 c

as
es

 a
nd

 
dy

sp
ha

gi
a 

m
an

ag
em

en
t f

or
 th

os
e 

re
le

va
nt

, w
ith

 a
de

qu
at

e 
PP

E 
to

 p
re

ve
nt

 e
xp

os
ur

e 
an

d 
tr

an
sm

iss
io

n
   

 •
   

 Co
ns

id
er

 n
ew

 o
pp

or
tu

ni
tie

s 
su

ch
 a

s 
us

in
g 

di
gi

ta
l b

io
m

ar
ke

rs
 in

 m
ea

su
rin

g 
or

 m
on

ito
rin

g 
th

e 
fu

nc
tio

ns
 re

m
ot

el
y 

w
ith

ou
t i

n-
pe

rs
on

 c
on

ta
ct

   
 •
   
Pe
rio

di
c 
te
st
in
g 
fo
r i
nf
ec
tio

n 
of
 s
ta
ff

De
liv

er
y 

of
 tr

ea
tm

en
t:

   
 •

   
 Re

ha
bi

lit
at

io
n 

to
 b

e 
al

lo
w

ed
 o

nl
y 

w
ith

 a
de

qu
at

e 
tra

in
in

g 
an

d 
im

pl
em

en
ta

tio
n 

of
 

ha
nd

 h
yg
ie
ne

 p
ro
to
co
ls,
 d
on

ni
ng

 a
nd

 d
offi

ng
 o
f P

PE
 a
nd

 s
el
f-q

ua
ra
nt
in
e 
as
 p
er
 lo
ca
l 

gu
id

el
in

es
   

 •
   

 G
oa

l s
et

tin
g:

 P
la

n 
fo

r m
os

t-r
el

ev
an

t a
nd

 m
os

t-n
ee

de
d 

go
al

s 
fo

r e
ac

h 
pa

tie
nt

   
 •

   
 Tr

ai
ni

ng
 a

w
ar

en
es

s 
an

d 
m

ea
su

re
s 

to
 a

vo
id

 o
r r

ed
uc

e 
ris

k 
of

 a
er

os
ol

 g
en

er
at

in
g 

pr
oc

ed
ur

es
 d

ur
in

g 
in

te
rv

en
tio

ns
 a

nd
 a

ct
ivi

tie
s 

(li
ke

 a
ph

as
ia

 a
nd

 d
ys

ph
ag

ia
 m

an
ag

em
en

t, 
sp

ut
um

 c
le

ar
an

ce
 te

ch
ni

qu
es

, C
he

st
 P

T 
et

c.
)

   
 •

   
 Re

le
va

nt
 s

af
et

y 
&

 c
he

st
/p

ul
m

on
ar

y 
re

ha
bi

lit
at

io
n 

m
ea

su
re

s 
in

 p
at

ie
nt

s 
on

 
im

m
un

os
up

pr
es

siv
e 

th
er

ap
ie

s 
an

d/
or

 w
ith

 b
ul

ba
r/

re
sp

ira
to

ry
 m

us
cle

 w
ea

kn
es

s 
su

ch
 a

s 
M

G
 o

r l
am

be
rt

 E
at

on
 m

ya
st

he
ni

c 
sy

nd
ro

m
e,

 w
ho

 m
ay

 b
e 

at
 a

 h
ig

he
r r

isk
 o

f c
on

tra
ct

in
g 

th
e 

in
fe

ct
io

n 
or

 e
xp

er
ie

nc
in

g 
se

ve
re

 m
an

ife
st

at
io

ns
 o

f C
O

VI
D-

19
   

 •
   
 M
ax
im
ize

 e
ffe

ct
ive

ne
ss
 o
f e
ac
h 
pa
tie
nt
 e
nc
ou

nt
er
 b
y 
gr
ou

pi
ng

 to
ge

th
er
 d
iff
er
en

t 
co

m
po

ne
nt

s 
of

 re
ha

bi
lit

at
io

n 
in

to
 a

 s
in

gl
e 

be
ds

id
e 

vis
it

   
 •

   
 Av

oi
d 

gr
ou

p 
th

er
ap

y 
se

ss
io

ns
 fo

r e
st

ab
lis

he
d 

CO
VI

D-
19

 c
as

es
   

 •
   

 Av
oi

d 
clo

se
 c

on
ta

ct
 b

et
w

ee
n 

re
ha

bi
lit

at
io

n 
pr

of
es

sio
na

ls 
an

d 
CO

VI
D-

19
 p

os
iti

ve
 p

at
ie

nt
s 

fo
r l

on
ge

r t
ha

n 
10

 m
in

ut
es

   
 •

   
 Tr

ai
ni

ng
 a

nd
 im

pl
em

en
ta

tio
n 

of
 h

an
d 

hy
gi

en
e 

pr
ot

oc
ol

s 
fo

r h
ea

lth
 

pr
of

es
sio

na
ls

   
 •

   
 Be

d-
sid

e 
th

er
ap

ie
s 

to
 b

e 
pr

ov
id

ed
 w

ith
in

 p
at

ie
nt

’s 
ro

om
 w

ith
ou

t n
ee

d 
fo

r 
sh

ift
in

g 
to

 c
om

m
on

 re
ha

bi
lit

at
io

n 
ro

om
s

   
 •

   
 G

ro
up

 th
er

ap
y 

se
ss

io
ns

 s
ho

ul
d 

be
 ta

ke
n 

up
 o

nl
y 

w
he

n 
ne

ce
ss

ar
y 

an
d 

du
rin

g 
th

e 
se

ss
io

n,
 m

ai
nt

ai
n 

a 
m

in
im

um
 d

ist
an

ce
 o

f 2
 m

et
er

s 
be

tw
ee

n 
pa

rt
ici

pa
nt

s 
an

d 
re

ha
b 

pr
of

es
sio

na
ls

   
 •

   
 PT

s, 
O

Ts
 to

 p
la

n 
re

co
m

m
en

d 
vid

eo
 o

r t
el

ep
ho

ni
c 

ap
po

in
tm

en
ts

 w
ith

 
or

th
ot

ist
s 

or
 e

qu
ip

m
en

t s
pe

cia
lis

t a
s 

pe
r n

ee
d 

of
 p

at
ie

nt
s

   
 •

   
 Re

gu
la

r m
on

ito
rin

g 
of

 m
ed

ica
l v

ita
l p

ar
am

et
er

s, 
bo

dy
 te

m
pe

ra
tu

re
 (<

37
.5

°C
) 

an
d 

ox
yg

en
 s

at
ur

at
io

n 
to

 d
et

ec
t p

os
sib

le
 s

ym
pt

om
at

ic 
pa

tie
nt

s 
as

 s
oo

n 
as

 
po

ss
ib

le
   

 •
   

 Co
nt

in
ue

 p
hy

sio
th

er
ap

y 
an

d 
st

an
da

rd
 in

-h
os

pi
ta

l r
eh

ab
ilit

at
io

n 
of

 s
tro

ke
 

pa
tie

nt
s 

w
hi

le
 u

sin
g 

m
as

ks
 a

nd
 g

lo
ve

s
   

 •
   

 Ea
rly

 a
ss

es
sm

en
t o

f c
og

ni
tiv

e 
he

al
th

 in
 p

at
ie

nt
s 

(e
sp

ec
ia

lly
 th

os
e 

at
 h

ig
h 

ris
k 

i.e
. w

ith
 p

os
tc

rit
ica

l c
ar

e 
or

 w
ith

 re
sid

ua
l c

og
ni

tiv
e 

im
pa

irm
en

t)
   

 •
   

 Pe
rio

di
c 
te
st
in
g 
fo
r i
nf
ec
tio

n 
of
 s
ta
ff.

Page 8 of 20

Wellcome Open Research 2021, 6:130 Last updated: 24 JAN 2022



Ta
bl

e 
2.

 R
ec

om
m

en
da

ti
on

s 
fo

r 
Te

le
-r

eh
ab

ili
ta

ti
on

. C
O

VI
D-

19
=c

or
on

av
iru

s 
di

se
as

e 
20

19
; S

O
P=

st
an

da
rd

 o
pe

ra
tin

g 
pr

oc
ed

ur
e.

IN
 C

O
VI

D
-1

9 
PO

SI
TI

VE
/S

U
SP

EC
TS

IN
 C

O
VI

D
-1

9 
N

EG
AT

IV
E 

CA
SE

S

   
 •

   
 Vi

rt
ua

l e
va

lu
at

io
n 

via
 c

om
pu

te
rs

/ta
bl

et
s/

sm
ar

tp
ho

ne
s 

an
d 

w
ith

 th
e 

he
lp

 o
f 

nu
rs

es
 p

os
te

d 
in

 C
O

VI
D 

w
ar

d
   

 •
   

 U
se

 o
f t

el
e-

co
ns

ul
ta

tio
n 

to
 a

dd
re

ss
 p

at
ie

nt
 a

nd
 c

ar
eg

ive
r c

on
ce

rn
s 

an
d 

m
ot

iva
tio

n 
(v

irt
ua

l w
ar

d 
ro

un
ds

)
   

 •
   

 Pr
im

ar
y 

ai
m

s 
of

 re
ha

bi
lit

at
io

n 
sh

ou
ld

 b
e:

 re
lie

vin
g 

sy
m

pt
om

s 
of

 d
ys

pn
ea

, 
ps

yc
ho

lo
gi

ca
l d

ist
re

ss
 a

nd
 im

pr
ov

in
g 

pa
rt

ici
pa

tio
n 

in
 re

ha
bi

lit
at

io
n,

 p
hy

sic
al

 
fu

nc
tio

n 
an

d 
qu

al
ity

 o
f l

ife
   

 •
   

 M
ea

su
re

s 
to

 im
pr

ov
e/

av
ai

l/a
pp

ro
ve

/e
du

ca
te

 u
se

rs
 (p

at
ie

nt
s 

an
d 

re
ha

bi
lit

at
io

n 
pr
ov
id
er
s)
 o
n 
ha
rd
w
ar
e 
an
d 
so
ftw

ar
e 
eq

ui
pm

en
t, 
de
ve
lo
p 
SO

Ps
 a
nd

 p
ro
ce
ss
 fl
ow

 
ch

ar
ts

 fo
r v

id
eo

 c
on

su
lta

tio
ns

 a
nd

 s
er

vic
e 

de
liv

er
y

   
 •

   
 Ed

uc
at

io
n 

in
 b

es
t p

ra
ct

ice
 g

ui
de

lin
es

 o
f t

el
em

ed
ici

ne
 fo

r u
se

 in
 C

O
VI

D 
w

ar
ds

   
 •

   
 Sy

st
em

s 
fo

r n
eu

ro
lo

gi
ca

lly
 il

l p
at

ie
nt

s 
to

 s
pe

ak
 to

 a
nd

 in
te

ra
ct

 w
ith

 fa
m

ilie
s 

w
ith

 fa
cil

ita
te

d 
te

le
co

nf
er

en
cin

g 
to

 a
vo

id
 d

ep
re

ss
io

n,
 a

nx
ie

ty
 o

r f
ee

lin
gs

 o
f 

ab
an

do
nm

en
t d

ur
in

g 
iso

la
tio

n 
du

e 
to

 C
O

VI
D-

19
   

 •
   

 N
ur

se
s 

an
d/

or
 c

ar
eg

ive
r (

if 
al

lo
w

ed
) s

ho
ul

d 
be

 tr
ai

ne
d 

in
 th

e 
de

sig
na

te
d 

ar
ea

s 
th

ro
ug

h 
te

le
-re

ha
bi

lit
at

io
n.

   
 •

   
 U

se
 o

f s
ec

ur
e 

vir
tu

al
 c

ar
e 

lik
e 

Zo
om

, S
ky

pe
, F

ac
et

im
e 

fo
r t

he
ra

py
 d

el
ive

ry
 

th
ro

ug
h 

nu
rs

es
 p

os
te

d 
in

 C
O

VI
D 

w
ar

ds
 (m

ob
ilit

y 
ex

er
cis

es
, U

pp
er

 e
xt

re
m

ity
 

tra
in

in
g,

 A
DL

 tr
ai

ni
ng

 a
nd

 a
ss

es
sm

en
t, 

sp
ee

ch
/s

w
al

lo
w

in
g,

 c
og

ni
tiv

e 
re

ha
bi

lit
at

io
n,

 re
sp

ira
to

ry
, s

en
so

rim
ot

or
 a

nd
 p

sy
ch

ol
og

ica
l t

he
ra

py
 in

te
rv

en
tio

ns
)

   
 •

   
 Pr

om
ot

e 
tim

el
y 

an
d 

re
m

ot
e 

sp
ee

ch
 la

ng
ua

ge
, e

m
ot

io
na

l a
nd

 s
oc

ia
l h

ea
lth

 
in

te
rv

en
tio

n 
m

ea
su

re
s 

w
he

re
 fe

as
ib

le
   

 •
   

 Se
lf-

ad
m

in
ist

er
ed

 th
er

ap
ie

s 
w

ith
 th

e 
su

pe
rv

isi
on

 v
ia

 o
nl

in
e/

vid
eo

-d
em

on
st

ra
tio

n/
w

rit
te

n 
or

 d
ia

gr
am

m
at

ic 
re

pr
es

en
ta

tio
ns

 to
 b

e 
us

ed
   

 •
   

 U
se

 o
f t

el
em

ed
ici

ne
 to

 im
pl

em
en

t s
el

f-m
an

ag
em

en
t s

tra
te

gi
es

 u
nd

er
 

su
pe

rv
isi

on
 to

 re
du

ce
 s

tr
es

s, 
in

cr
ea

se
 c

op
in

g 
or

 in
cr

ea
se

 p
hy

sic
al

 e
xe

rc
ise

 in
 P

D 
pa

tie
nt

s
   

 •
   

 Te
le

-re
ha

bi
lit

at
io

n 
an

d 
te

le
-m

on
ito

rin
g 

m
et

ho
ds

 (u
se

 o
f s

en
so

rs
 a

ct
iva

te
d 

on
 

pa
tie
nt
 p
ho

ne
s 
or
 w
at
ch
es
, a
tta

ch
ed

 to
 th

ei
r c
lo
th
es
 e
tc
.) 
ar
e 
us
ef
ul
 fo

r s
pe

cifi
c 

sy
m

pt
om

s, 
su

ch
 a

s 
tr

em
or

, g
ai

t, 
an

d 
fa

lls

   
 •

   
 In

 p
re

pa
ra

tio
n 

fo
r d

isc
ha

rg
e:

 E
du

ca
tio

n 
in

 b
es

t p
ra

ct
ice

 g
ui

de
lin

es
 o

f t
el

em
ed

ici
ne

.
   

 •
   

 In
 p

re
pa

ra
tio

n 
fo

r d
isc

ha
rg

e:
 m

ea
su

re
s 

to
 im

pr
ov

e/
av

ai
l/a

pp
ro

ve
/e

du
ca

te
 u

se
rs

 o
n 

ha
rd
w
ar
e 
an
d 
so
ftw

ar
e 
eq

ui
pm

en
t, 
de
ve
lo
p 
SO

Ps
 a
nd

 p
ro
ce
ss
 fl
ow

 c
ha
rt
s 
fo
r v
id
eo
 

co
ns

ul
ta

tio
ns

 a
nd

 s
er

vic
e 

de
liv

er
y

   
 •

   
 Ea

rly
 d

isc
ha

rg
e 

is 
en

co
ur

ag
ed

 fo
r p

at
ie

nt
s 

w
ho

 c
an

 fo
llo

w
 a

 re
ha

bi
lit

at
io

n 
pr

og
ra

m
 

at
 h

om
e,

 if
 th

ei
r c

lin
ica

l s
itu

at
io

n 
pe

rm
its

 th
is.

 T
he

 d
ev

el
op

m
en

t o
f t

el
e-

re
ha

bi
lit

at
io

n 
pr

og
ra

m
s 

sh
ou

ld
 b

e 
co

ns
id

er
ed

.

Page 9 of 20

Wellcome Open Research 2021, 6:130 Last updated: 24 JAN 2022



Ta
bl

e 
3.

 R
ec

om
m

en
da

ti
on

s 
fo

r 
Re

ha
bi

lit
at

io
n 

Ad
m

in
is

tr
at

io
n,

 M
an

ag
em

en
t a

nd
 P

ro
ce

ss
 F

lo
w

. C
O

VI
D-

19
=c

or
on

av
iru

s 
di

se
as

e 
20

19
; S

O
P=

st
an

da
rd

 o
pe

ra
tin

g 
pr

oc
ed

ur
e.

IN
 C

O
VI

D
-1

9 
PO

SI
TI

VE
/S

U
SP

EC
TS

IN
 C

O
VI

D
-1

9 
N

EG
AT

IV
E 

CA
SE

S

   
 •
   
 Ri
sk
-b
en

efi
t a
na
lys

is 
of
 e
ac
h 
pr
ot
oc
ol
 to

 d
ec
id
e 
fo
r e

ac
h 
eff

or
t i
f i
t s
ho

ul
d 

co
nt

in
ue

 a
nd

 R
em

ov
al

 o
f n

on
-e

ss
en

tia
l s

te
ps

 in
 p

ro
to

co
ls 

th
at

 re
qu

ire
 in

-p
er

so
n 

in
te

ra
ct

io
ns

   
 •

   
 Co

m
pu

lso
ry

 u
p-

gr
ad

at
io

n 
of

 c
on

te
m

po
ra

ry
 p

ro
ce

du
ra

l s
ki

lls
 a

nd
 k

no
w

le
dg

e 
th

ro
ug

h 
on

lin
e 

co
ur

se
s 

fo
r C

O
VI

D 
w

ar
ds

 w
ith

 d
oc

um
en

ta
tio

n 
of

 th
e 

sa
m

e
   

 •
   

 De
sig

na
tin

g 
sp
ec
ifi
c 
ar
ea
s/
un

its
 fo

r r
eh

ab
 o
f C

O
VI
D-
19
 p

os
iti

ve
 p

at
ie

nt
s 

w
he

re
ve

r f
ea

sib
le

   
 •

   
 De

ve
lo

p 
cr

ite
ria

 to
 c

at
eg

or
ize

 p
at

ie
nt

s 
in

to
 ‘v

id
eo

-v
isi

t e
lig

ib
le

’ a
nd

 ‘v
id

eo
 v

isi
t 

in
el

ig
ib

le
’ g

ro
up

s
   

 •
   

 H
yb

rid
 m

od
el

s 
of

 c
ar

e 
th

ro
ug

h 
te

le
m

ed
ici

ne
: (

1)
 li

m
ite

d 
cli

ni
cia

ns
 s

ee
 p

at
ie

nt
s 

fa
ce

-to
-fa

ce
 a

nd
 o

th
er

s 
se

e 
th

em
 v

irt
ua

lly
 (2

) m
od

el
s 

w
he

re
in

 th
e 

ph
ys

ici
an

 
vis

it 
is 

sc
he

du
le

d 
an

d 
fo

llo
w

-u
p 

vis
its

 w
ith

 th
e 

m
ul

tid
isc

ip
lin

ar
y 

te
am

 o
cc

ur
 a

d 
ho

c 
ov

er
 ti

m
e 

(3
) a

sy
nc

hr
on

ou
s 

vis
its

 u
sin

g 
re

co
rd

ed
 v

id
eo

 fo
r p

at
ie

nt
s 

w
ith

ou
t 

ac
ce

ss
 to

 in
te

rn
et

   
 •

   
 Th

e 
cli

ni
ca

l u
rg

en
cy

 o
f o

ng
oi

ng
 p

hy
sic

al
, o

cc
up

at
io

na
l, 

an
d 

sp
ee

ch
/la

ng
ua

ge
 

th
er

ap
ie

s 
sh

ou
ld

 b
e 

ev
al

ua
te

d 
on

 a
 c

as
e-

by
-c

as
e 

ba
sis

, a
nd

 th
ei

r s
us

pe
ns

io
n 

or
 

co
nt

in
ua

tio
n 

ag
re

ed
 u

po
n 

by
 th

er
ap

ist
s, 

ph
ys

ici
an

s, 
an

d 
pa

tie
nt

s.
   

 •
   

 Pa
tie

nt
s 

ar
e 

at
 h

ig
h 

ris
k 

of
 d

ev
el

op
in

g 
po

st
-in

te
ns

ive
 c

ar
e 

un
it 

sy
nd

ro
m

e 
an

d 
sh

ou
ld

 b
e 

tra
ck

ed
 a

nd
 fo

llo
w

ed
 b

y 
re

ha
bi

lit
at

io
n 

de
pa

rt
m

en
ts

. T
he

y 
w

ill 
ha

ve
 

lo
ng

-te
rm

 c
og

ni
tiv
e,
 e
m
ot
io
na
l, 
an
d 
fu
nc
tio

na
l n
ee
ds
 th

at
 w
e 
as
 a
 fi
el
d 
ar
e 
in
 

pr
im

e 
po

sit
io

n 
to

 tr
ea

t. 
Pl

an
 fo

r t
he

se
 p

at
ie

nt
s 

an
d 

se
ek

 th
em

 o
ut

 fo
r l

on
g-

te
rm

 
fo

llo
w

-u
p.

   
 •

   
 De

ve
lo
p 
de

fin
ed

 a
nd

 re
le
va
nt
 e
va
lu
at
io
n 
ch
ec
kl
ist
s 
an
d 

co
re

 e
le

m
en

ts
 o

f n
ee

ds
 

an
d 

pr
ev

en
tio

n 
w

ith
 re

sp
ec

t t
o 

re
ha

bi
lit

at
io

n 
in

 m
os

t c
om

m
on

 n
eu

ro
lo

gi
ca

l 
co

nd
iti

on
s.

   
 •

   
 De

ve
lo

p 
st

re
am

lin
ed

 o
rd

er
 s

et
s 

to
 m

in
im

ize
 p

at
ie

nt
 e

nc
ou

nt
er

s 
in

 s
us

pe
ct

ed
 o

r 
po

sit
ive

 C
O

VI
D-

19
 to

 a
 m

ax
im

um
 o

f 4
 p

at
ie

nt
 e

nc
ou

nt
er

s 
pe

r 2
4 

ho
ur

s, 
w

hi
le

 
at

te
m

pt
in

g 
to

 e
ns

ur
e 

ad
eq

ua
te

 p
at

ie
nt

 s
ur

ve
illa

nc
e

   
 •

   
 Su

sp
en

sio
n 

of
 c

ar
eg

ive
r v

isi
ts

 to
 h

os
pi

ta
liz

ed
 p

at
ie

nt
s 

ex
ce

pt
 e

xc
ep

tio
na

l c
as

es
   

 •
   

 Su
sp

en
sio

n 
of

 a
ll 

re
ha

bi
lit

at
io

n 
ac

tiv
iti

es
 th

at
 re

qu
ire

 m
ov

em
en

t b
et

w
ee

n 
ro

om
s 

an
d 
flo
or
s

   
 •

   
 A 

pa
ra

lle
l r

ec
on

st
ru

ct
io

n 
of

 c
om

m
iss

io
ni

ng
, r

ed
uc

in
g 

th
e 

em
ph

as
is 

on
 ‘s

pe
cia

lis
t 

re
ha

bi
lit

at
io

n’
 b

y 
em

po
w

er
in

g 
CO

VI
D 

w
ar

d 
nu

rs
es

 to
 ta

ke
 u

p 
th

es
e 

ro
le

s

   
 •

   
 In

 p
re

pa
ra

tio
n 

fo
r d

isc
ha

rg
e:

 S
tr

uc
tu

re
d 

an
d 

or
ga

ni
ze

d 
im

pl
em

en
ta

tio
n 

of
 te

le
-

he
al

th
 p

ro
gr

am
s 

w
ith

 a
pp

ro
pr

ia
te

 S
O

Ps
 d

ea
lin

g 
w

ith
 s

el
ec

tin
g 

a 
te

le
he

al
th

 p
la

tfo
rm

, 
de

ve
lo

pi
ng

 a
 d

oc
um

en
ta

tio
n 

sy
st

em
, I

de
nt

ify
in

g 
an

d 
ob

ta
in

in
g 

ne
ce

ss
ar

y 
re

so
ur

ce
s 

(p
er

so
nn

el
 a

nd
 s

up
pl

ie
s)

 a
nd

 id
en

tif
yin

g 
re

cr
ui

tm
en

t r
es

ou
rc

es
 a

nd
 d

ev
el

op
in

g 
re

cr
ui

tm
en

t s
tra

te
gi

es
   

 •
   

 Co
m

pu
lso

ry
 u

p-
gr

ad
at

io
n 

of
 c

on
te

m
po

ra
ry

 p
ro

ce
du

ra
l s

ki
lls

 a
nd

 k
no

w
le

dg
e 

of
 

re
ha

bi
lit

at
io

n 
pr

ov
id

er
s 

th
ro

ug
h 

on
lin

e 
co

ur
se

s 
w

ith
 d

oc
um

en
ta

tio
n 

of
 th

e 
sa

m
e

   
 •

   
 In

 p
re

pa
ra

tio
n 

fo
r d

isc
ha

rg
e:

 d
ire

ct
in

g 
pa

tie
nt

s 
to

 w
eb

sit
es

 a
nd

 o
th

er
 re

so
ur

ce
s 

th
at

 
ar

e 
up

da
te

d 
re

gu
la

rly
 is

 p
ar

am
ou

nt
, s

o 
th

at
 th

ey
 h

av
e 

up
-to

-d
at

e 
in

fo
rm

at
io

n 
w

he
n 

th
ey

 c
ho

os
e 

to
 a

cc
es

s 
th

e 
in

fo
rm

at
io

n
   

 •
   

 En
su

rin
g 

th
at

 e
ve

ry
 p

at
ie

nt
 w

ith
 p

er
sis

te
nt

 d
isa

bi
lit

y 
is 

se
en

 b
y 

th
e 

re
ha

bi
lit

at
io

n 
se
rv
ice

 fr
om

 th
e 
ou

ts
et
, p
re
fe
ra
bl
y 
fro

m
 fi
rs
t c
on

ta
ct
 w
ith

 h
ea
lth

ca
re

   
 •

   
 Fi

lte
rin

g 
pa

tie
nt

s 
be

fo
re

 a
dm

iss
io

n 
to

 re
ha

bi
lit

at
io

n 
by

 e
ns

ur
in

g 
m

ul
tip

le
 n

eg
at

ive
 

re
su

lts
 o

n 
co

ns
ec

ut
ive

 C
O

VI
D-

19
 te

st
s

Page 10 of 20

Wellcome Open Research 2021, 6:130 Last updated: 24 JAN 2022



Ta
bl

e 
4.

 R
ec

om
m

en
da

ti
on

s 
fo

r 
pa

ti
en

ts
. C

O
VI

D-
19

=c
or

on
av

iru
s 

di
se

as
e 

20
19

; M
ET

=m
et

ab
ol

ic 
eq

ui
va

le
nt

 o
f t

as
k.

IN
 C

O
VI

D
-1

9 
PO

SI
TI

VE
/S

U
SP

EC
TS

IN
 C

O
VI

D
-1

9 
N

EG
AT

IV
E 

CA
SE

S

   
 •

   
 Sp

ec
ia

l c
he

st
 a

nd
 p

ul
m

on
ar

y 
re

ha
bi

lit
at

io
n 

m
ea

su
re

s 
fo

r C
O

VI
D-

19
 

po
sit

ive
 c

as
es

 w
ith

 M
ya

st
he

ni
a 

G
ra

vis
, L

am
be

rt
 E

at
on

 m
ya

st
he

ni
c 

sy
nd

ro
m

e,
 M

ot
or

 n
eu

ro
n 

di
se

as
e 

et
c.

   
 •

   
 Pa

tie
nt

s 
w

ith
 C

O
VI

D-
19

 w
ho

 e
xp

er
ie

nc
e 

th
e 

fo
llo

w
in

g 
sy

m
pt

om
s: 

se
ve

re
 s

or
e 

th
ro

at
, b

od
y 

ac
he

s, 
sh

or
tn

es
s 

of
 b

re
at

h,
 g

en
er

al
 

fa
tig

ue
, c

he
st

 p
ai

n,
 c

ou
gh

 o
r f

ev
er

 s
ho

ul
d 

av
oi

d 
ex

er
cis

e 
(>

3 
M

ET
s 

or
 e

qu
iva

le
nt

) f
or

 b
et

w
ee

n 
2 

w
ee

ks
 a

nd
 3

 w
ee

ks
 a

fte
r t

he
 c

es
sa

tio
n 

of
 th

os
e 

sy
m

pt
om

s. 
Pr

ol
on

ge
d 

ex
ha

us
tiv

e 
or

 h
ig

h 
in

te
ns

ity
 tr

ai
ni

ng
 

sh
ou

ld
 b

e 
av

oi
de

d
   

 •
   

 U
se

 o
f e

-d
ia

rie
s 

fo
r s

cr
ee

ni
ng

 d
ev

el
op

m
en

t o
r p

ro
gr

es
sio

n 
of

 
no

nm
ot

or
 s

ym
pt

om
s, 

su
ch

 a
s 

pa
in

 o
r c

on
st

ip
at

io
n 

an
d 

Pa
ro

xy
sm

al
 

ev
en

ts
 (e

g,
 m

ig
ra

in
e,

 s
ei

zu
re

s)
   

 •
   

 Th
er

ap
y 

se
rv

ice
s 

(w
he

n 
ap

pr
op

ria
te

) s
ho

ul
d 

al
so

 e
m

ph
as

ize
 te

ac
hi

ng
 

sa
fe

 re
ha

bi
lit

at
ive

 e
xe

rc
ise

s 
th

at
 c

an
 b

e 
do

ne
 b

y 
th

e 
pa

tie
nt

 ‘a
s 

ho
m

ew
or

k’ 
w

he
n 

al
on

e.
   

 •
   

 In
 c

as
e 

of
 n

ee
d 

fo
r g

ra
de

d 
in

cr
ea

se
 o

f v
er

tic
al

ity
 w

ith
 ti

lt 
ta

bl
e 

an
d 

ot
he

r e
xe

rc
ise

s 
to

 im
pr

ov
e 

re
sp

ira
to

ry
 fu

nc
tio

n 
fo

r b
ed

-r
id

de
n 

pa
tie

nt
s, 

en
su

re
 s

te
ril

e 
eq

ui
pm

en
t b

y 
co

m
pu

lso
ry

 s
an

iti
za

tio
n 

af
te

r u
se

 
fo

r e
ve

ry
 p

at
ie

nt
.

   
 •

   
 Tr

ai
n 

CO
VI

D 
w

ar
d 

nu
rs

es
 to

 in
iti

at
e 

lo
w

 in
te

ns
ity

 e
xe

rc
ise

 (≤
3 

M
ET

s 
or

 e
qu

iva
le

nt
) f

or
 p

at
ie

nt
s 

w
ho

 re
qu

ire
 o

xy
ge

n 
th

er
ap

y, 
w

hi
le

 
co

nc
ur

re
nt

ly 
m

on
ito

rin
g 

vit
al

 s
ig

ns
 (h

ea
rt

 ra
te

, p
ul

se
 o

xi
m

et
ry

 a
nd

 
bl

oo
d 

pr
es

su
re

). 
G

ra
du

al
 in

cr
ea

se
 in

 e
xe

rc
ise

 a
s 

pe
r s

ym
pt

om
s 

su
pe

rv
ise

d 
by

 P
hy

sio
th

er
ap

ist
s.

   
 •

   
 Co

lo
r-

co
de

d 
an

d 
pi

ct
ur

e-
ba

se
d 

RP
E 

(R
at

e 
of

 p
er

ce
ive

d 
ex

er
tio

n)
 

ha
nd

ou
ts

 to
 p

at
ie

nt
s 

fo
r b

et
te

r u
nd

er
st

an
di

ng
. A

dj
us

t t
el

e-
ex

er
cis

e 
re

gi
m

en
 a

cc
or

di
ng

 to
 R

PE
 s

co
rin

g 
of

 p
at

ie
nt

s 
pe

rio
di

ca
lly

   
 •

   
 De

ve
lo

p 
al

te
rn

at
ive

 m
ea

su
re

s 
th

at
 c

or
re

la
te

 w
el

l w
ith

 s
pi

ro
m

et
ry

 b
ut

 
ar

e 
sim

pl
er

 a
nd

 c
ar

ry
 n

o 
in

cr
ea

se
s 

ris
k 

of
 in

fe
ct

io
n 

(e
.g

., 
co

un
tin

g 
ou

t 
lo

ud
, v

oc
al

izi
ng

 a
 s

ou
nd

).
   

 •
   

 Av
oi

d 
de

vic
e-

ba
se

d 
th

er
ap

ie
s 

w
he

re
 e

qu
ip

m
en

t/d
ev

ice
 w

ou
ld

 h
av

e 
to

 
be

 s
ha

re
d 

am
on

g 
pa

tie
nt

s

   
 •

   
 Co

lo
r-

co
de

d 
an

d 
pi

ct
ur

e-
ba

se
d 

RP
E 

(R
at

e 
of

 p
er

ce
ive

d 
ex

er
tio

n)
 h

an
do

ut
s 

to
 p

at
ie

nt
s 

fo
r 

be
tte

r u
nd

er
st

an
di

ng
. A

dj
us

t t
el

e-
ex

er
cis

e 
re

gi
m

en
 a

cc
or

di
ng

 to
 R

PE
 s

co
rin

g 
of

 p
at

ie
nt

s 
pe

rio
di

ca
lly

   
 •

   
 Re

le
va

nt
 s

af
et

y 
&

 c
he

st
/p

ul
m

on
ar

y 
re

ha
bi

lit
at

io
n 

m
ea

su
re

s 
in

 p
at

ie
nt

s 
on

 
im

m
un

os
up

pr
es

siv
e 

th
er

ap
ie

s 
an

d/
or

 w
ith

 b
ul

ba
r/

re
sp

ira
to

ry
 m

us
cle

 w
ea

kn
es

s 
su

ch
 a

s 
M

G
 o

r l
am

be
rt

 E
at

on
 m

ya
st

he
ni

c 
sy

nd
ro

m
e,

 w
ho

 m
ay

 b
e 

at
 a

 h
ig

he
r r

isk
 o

f c
on

tra
ct

in
g 

th
e 

in
fe

ct
io

n 
or

 e
xp

er
ie

nc
in

g 
se

ve
re

 m
an

ife
st

at
io

ns
 o

f C
O

VI
D-

19
, a

nd
 th

os
e 

w
ith

 M
ot

or
 

N
eu

ro
n 

Di
se

as
es

 w
ho

 a
re

 m
or

e 
pr

on
e 

to
 b

ul
ba

r o
r r

es
pi

ra
to

ry
 m

us
cle

 w
ea

kn
es

s 
an

d 
th

re
at

 o
f p

ne
um

on
ia

 fr
om

 C
O

VI
D-

19
 in

fe
ct

io
n

Page 11 of 20

Wellcome Open Research 2021, 6:130 Last updated: 24 JAN 2022



Data availability
Underlying data
Open Science Framework: Expert Consensus for in-hospital  
neurorehabilitation during the COVID-19 pandemic in  
low-and-middle income countries. https://doi.org/10.17605/OSF.
IO/HCSX727.

This project contains the following underlying data:

-   Consensus paper rating_Raw_Data.xlsx

Extended data
Open Science Framework: Expert Consensus for in-hospital  
neurorehabilitation during the COVID-19 pandemic in low- 
and-middle income countries. https://doi.org/10.17605/OSF.
IO/39MF423.

This project contains the following underlying data:

-    Supplementary File.docx (The information leaflet consist-
ing of instructions as well as elaborate list of 75 statement  
recommendations which was sent out to the experts)

-   Invitation and Instructions for Experts.pdf

Data are available under the terms of the Creative Commons  
Attribution 4.0 International license (CC-BY 4.0).
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Table 5. Recommendations for informal and formal caregivers, awareness and education of patients and caregivers.  
COVID-19=coronavirus disease 2019.

IN COVID-19 POSITIVE/SUSPECTS IN COVID-19 NEGATIVE CASES

    •    Education of patients and family that their interactions 
with the patient and physicians will be limited to 
telephone, video conferencing or the like.

    •    Patients to be educated about their condition and 
strategies for self-recovery.

    •    Training and use of Virtual ancillary services whenever 
necessary.

    •    Reassurance should be given that milder neurological 
symptoms like headache, dizziness, loss of smell or taste, 
and sensory changes are likely to improve with minimal 
intervention

    •    Therapy training to the caregivers is essential if they are allowed 
in the designated areas as per hospital protocols

    •    Education on patient self-management; carers (family and 
professional) being taught how to support self-management; 
how to facilitate practice, and/or to provide care safely; carers 
being encouraged to facilitate social integration

    •    Providing patient/family education for self-care after discharge 
from inpatient rehabilitation at either acute or subacute settings

    •    Education on continuing rehabilitation care in the outpatient 
setting, and at home through ongoing therapy either in-person 
or via telehealth.

chosen for the consensus were representative of a limited 
geographical area. Both these limitations are considered to 
have reduced the number of recommendations. However, the 
expertise and experience of the expert group was diverse and 
hence it is expected that this would have not compromised the  
comprehensiveness and overall representation for the con-
sensus. This study is one of the first to develop an in-hospital  
neurorehabilitation consensus during the COVID-19 pandemic. 
The expert recommendation was developed through a methodo-
logically rigorous process (a systematic scoping review). The 
mix of methods for development of the recommendation and  
the Delphi process to arrive at consensus ensured that the rec-
ommendation statements were evidence-based, substantiated by 
expert consensus. This enhances generalizability and pragmatic  
implementation in clinical practice.

Conclusion
Given the current experiences of combating the pandemic world-
wide, there is paucity of evidence and guidelines for ensur-
ing patient safety and effective rehabilitation service provision 
for neurologically disabled patients admitted in the hospitals 
with or without COVID-19. This consensus statement envis-
ages to provide key recommendations that can be optimised to  
enhance patient safety and service effectiveness. Systematic 
implementation of the consensus statement is of utmost impor-
tance to empower neurological rehabilitation service provid-
ers and patients with neurological disability. It is crucial that 
governments and health systems in low- and middle-income 
countries consider inclusive planning and policy making to  
convert the consensus statements to minimum standards for  
neurorehabilitation practice in this pandemic context and in the  
future.
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The paper had been submitted as Research Article and reports about the methods and results of a 
multidisciplinary expert consensus project for in-hospital neurorehabilitation during the COVID-19 
pandemic and the healthcare context of low- and middle-income countries. It addresses aspects 
that are considered relevant for rehabilitation providers, administration and management, 
patients, and caregivers both for hospital-based neurorehabilitation of COVID-19 cases and non-
COVID-19 cases in need for neurorehabilitation during the pandemic. The consensus project 
aimed to provide and agree on practice recommendations relevant for these stakeholders during 
the pandemic in low- and middle-income countries. Such guidance is important and can serve 
these stakeholders as orientation for healthcare provision and the development of regionally 
contextualized clinical pathways.  
 
Some comments might be given that could help to further improve the manuscript. 
 
Author and expert review group: 
 
The authors mention that the experts chosen for the consensus were representative of a limited 
geographical area; this might not only have reduced the number of recommendations, but might 
to some extent also affect their global applicability. 
 
(Neuro-)Psychological problems (emotional and cognitive) are frequent sequelae of COVID-19. 
Psychology as a discipline could be considered as less strongly represented in the work as might 
have been ideal (i.e. a limitation). 
 
In addition, patient representatives seemed not to be involved. 
 
Healthcare question to be addressed: 
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Recommendations for Neurorehabilitation of COVID-19 cases is strongly related to the specific 
Neuro-COVID presentations (type of neurological conditions/impairments) seen, their severity, 
frequency, and any “clusters” of presentation, e.g. Long-/Post-COVID-19. Such information (while 
available as research data, even as meta-analytic data) is lacking in the manuscript and could be 
added indicating the major clinical problems faced and hence to be addressed by practice 
recommendations. 
 
Methodological issues:  
 
Scope of the review undertaken: 
 
A scoping review - as conducted in this project - can include any and all types of literature (e.g., 
primary research studies, systematic reviews, meta-analyses, letters, guidelines, websites, blogs). 
 
To some extent the manuscript remained unclear what the basis of data extraction for the scoping 
review was. And, there is uncertainty about any evidence on neurorehabilitation of COVID-19 
cases and non-COVID-19 cases in need of neurorehabilitation during the pandemic that was 
searched for and used (“A scoping review was conducted to identify existing evidence and 
recommendations”). The authors further state “The objective of the review was to identify 
available guidelines, position statements, consensus and recommendations related to 
neurological rehabilitation during the COVID-19 pandemic globally. This review aimed to explore 
the existing guidelines for acute neurorehabilitation globally during the context of COVID-19.” 
Explicit inclusion and exclusion criteria for entries and a complete search strategy for at least one 
major database could be included in the manuscript to clarify the matter. 
 
Entries retrieved: 
 
If the entries searched for had been guidelines, they might have been missed partially due to any 
non-publication in peer-review journals, but rather online publication by governmental or medical 
society websites. E.g., in Germany a guideline with consensus-based expert recommendations for 
in-hospital based rehabilitation during the COVID-19 pandemic (including neurorehabilitation) 
with 64 recommendations had been published (https://www.awmf.org/leitlinien/detail/ll/080-
008.html, version 2; short publication of version 1 at 
https://www.aerzteblatt.de/archiv/218662/AWMF-Leitlinie-Rehabilitation-nach-einer-COVID-19-
Erkrankung). Such restrictions of the scope of review might be mentioned. 
 
Type of recommendation developed: 
 
It is stated: “From the scoping review, literature related to the objectives were identified. Data 
related to in-hospital Neurorehabilitation for any neurological condition during the COVID-19 
pandemic were extracted from the included studies. Only those statements/data that had a level 
of evidence ≥2b according to the Oxford levels of evidence were synthesised to develop 
statements for consensus among the expert group”. The authors correctly note “The objective of 
this paper was to develop consensus-based expert recommendations for in-hospital based 
neurorehabilitation during the COVID-19 pandemic for low- and middle-income countries based 
on available evidence.” Then, however, they state “Phase 2: Development of the evidence-based 
consensus statements”. As far as can be deduced from the manuscript in its current form, 
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consensus-based expert recommendations were developed, but not evidence-based consensus 
statements. 
 
For the development of evidence-based recommendations - with the scope of recommendations 
aimed for as stated above - the evidence from clinical research (i.e., evidence on hospital-based 
neurorehabilitation of COVID-19 cases and non-COVID-19 cases in need of neurorehabilitation 
during the pandemic with a focus on both rehabilitation provision, administration and 
management, as well as patient and carer information/education) would have systematically been 
search for, critically appraised, and then practice recommendations would have been deduced 
within a evidence-to-decision framework (Platz and Owolabi, 20211; Platz, 20212). If not done, it 
might be more correct in the given context to speak of “consensus-based expert 
recommendations”. 
 
Relevance / agreement/ consensus: 
 
“The participants were requested to rate the relevance of each of the 75 statements on a 5-point 
Likert scale for relevance to in-hospital neurorehabilitation during COVID-19 (with 1 being least 
relevant and 5 being most relevant).” 
 
“Recommendations receiving a score of ≥3 were considered as strong agreement and thus 
considered for calculation of the percentage of consensus.” 
 
The two constructs, i.e. “relevance” and “agreement” seem to be “mixed-up” here. E.g., the 
panellists might have had a high degree of agreement that a recommendation was of little 
relevance, and conversely a low agreement that another was of high relevance. Accordingly, it 
should be made clear in the manuscript, what the criteria for agreement (and degree of 
agreement) and methods to analyse agreement were, and how the recommendation selection 
process was defined a priori considering both factors “relevance” and “agreement” (e.g., 
something like ‘only recommendations that were considered relevant, i.e. receiving a score of ≥3 
out of 5 by a vast majority of experts, i.e. ≥80% were considered to be retained’). 
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It is an important manuscript and a useful contribution to the global literature on the role of 
rehabilitation in COVID-19. This is based on an expert consensus of selected rehabilitation 
professionals mainly working in India (an LMIC) who gathered virtually to provide consensus 
recommendations on for in-hospital neurorehabilitation during the COVID-19 pandemic in low- 
and middle-income countries.  
 
My concern is that many guidelines and recommendations have been published for Post COVID 
Rehabilitation. Although many of them are not specific to LIC/LMIC, it is important to cite them in 
order to provide the context to the global efforts being done by rehabilitation professionals in 
different parts of the world. 
 
Some notable examples are as follows: 
https://www.mdpi.com/2077-0383/10/8/16911 
https://www.europeanreview.org/article/242112 
https:/www.medicaljournals.se/jrm/content/abstract/10.2340/16501977-27763 
 
Neurorehabilitation is a multidisciplinary team effort with a physiatrist/ Rehabilitation Medicine 
Physician as an integral and often the team leader. This is the global norm in the majority of the 
countries where neurorehabilitation services are well established. This consensus panel of 13 
experts did not have even a single Rehabilitation Medicine Physician. This is a major limitation of 
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the manuscript which must be mentioned and explained. 
 
The virtual meeting has been mentioned as one of the weaknesses of this manuscript. I tend to 
disagree. In fact, this is a strength of this manuscript that a diverse group of experts from 
different parts of the world was brought together virtually to share their expertise and give 
recommendations. Please amend. 
 
The literature search needs to be redone and additional relevant references based on the data 
and experience sharing from other LIC/LMIC need to be integrated.  
 
Other minor comments are as follows:

Keywords ideally should not be the same words used in the title. 
 

○

Consult the MeSH database to choose appropriate keywords. 
https://www.ncbi.nlm.nih.gov/mesh

○

 
 
References 
1. Postigo-Martin P, Cantarero-Villanueva I, Lista-Paz A, Castro-Martín E, et al.: A COVID-19 
Rehabilitation Prospective Surveillance Model for Use by Physiotherapists.J Clin Med. 2021; 10 (8). 
PubMed Abstract | Publisher Full Text  
2. Alawna M, Amro M, Mohamed AA: Aerobic exercises recommendations and specifications for 
patients with COVID-19: a systematic review.Eur Rev Med Pharmacol Sci. 24 (24): 13049-13055 
PubMed Abstract | Publisher Full Text  
3. Agostini F, Mangone M, Ruiu P, Paolucci T, et al.: Rehabilitation setting during and after Covid-
19: An overview on recommendations.J Rehabil Med. 2021; 53 (1): jrm00141 PubMed Abstract | 
Publisher Full Text  
 
Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Not applicable

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

 
Page 18 of 20

Wellcome Open Research 2021, 6:130 Last updated: 24 JAN 2022

https://www.ncbi.nlm.nih.gov/mesh
http://www.ncbi.nlm.nih.gov/pubmed/33920035
https://doi.org/10.3390/jcm10081691
http://www.ncbi.nlm.nih.gov/pubmed/33378057
https://doi.org/10.26355/eurrev_202012_24211
http://www.ncbi.nlm.nih.gov/pubmed/33284353
https://doi.org/10.2340/16501977-2776


Reviewer Expertise: Neurorehabilitation, Stroke rehabilitation, Spinal Cord Injury Rehabilitation, 
Pain Management

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Reviewer Report 17 August 2021

https://doi.org/10.21956/wellcomeopenres.18432.r45254

© 2021 Stockley R. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Rachel Stockley  
Stroke Research Team, School of Nursing, Faculty of Health and Wellbeing, University of Central 
Lancashire, Preston, UK 

This is well constructed, interesting and useful study. It is novel and adds to the understanding 
and practice of stroke rehabilitation in LMICs. 
It is largely well written and clear. There are some minor errors in writing style e.g. "Themes were 
identified after the data was extracted to be able to extract as much data as possible that is 
relevant to the topic." which require rewording to increase clarity. It would also be useful to know 
what qualitative methodology was adopted in the thematic analysis (was it inductive or deductive) 
and some consideration of the researcher's potential influence on these themes. 
A further unacknowledged limitation is that the recommendations for patients and carers were 
developed without input from carers or patients. This is important to acknowledge as they may 
have prioritised/agreed differently on the themes that pertained to them than the healthcare 
providers. 
Overall, this article adds to an understanding of practice during the pandemic and its authors 
should be commended on producing it during such a challenging time.
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