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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.

Keywords
COVID-19, Pandemic, Neurorehabilitation, Guidelines, Consensus,
Health Systems
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Introduction

Neurological disorders remain one of the major contribu-
tors to death and disability globally'. About 7.1% of the glo-
bal burden of the diseases are shared by neurological disorders’.
Neurological disorders are the leading cause of disability-
adjusted life years (DALY) contributing 276 million DALY
and the second leading cause of mortality with about 9 million
deaths in 2016 globally'. 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 affected’. The past three decades have seen a consider-
able rise in the absolute numbers of death and disability due to
neurological diseases’. In 2017, the worldwide prevalence
(counts in thousands) of years lived with disabilities (YLD)
caused by neurological disorders was 3,121,435 (95%
CI 20951, 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 2017°.

Neurorehabilitation is a specialised form of rehabilitation that
aims to effectively reduce impairments, improve function, and
promote participation in patients with neurological dysfunction®.
Evidence supporting the benefits of specialised rehabilitation
services for a neurological disability is constantly growing®.
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 barrier’. Lack of resources, lim-
ited awareness, ineffective health systems, lack of expertise
(199 physiotherapists & <50 occupational therapists per million
of the population)®, and low priority for chronic illnesses
are some of the reasons for the challenges faced in optimal
delivery of rehabilitation services in LMICs’.

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 neurorchabilitation 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 disrupted'’. Travel bans have restricted pro-
vision of rehabilitation service in the community/home too''.
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 mitigated'”.
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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
readmission'*'*. 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 intervention'.

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 skills'.
Safety also remains a concern among rehabilitation profes-
sionals due to the need for prolonged and close contact with
patients during most neurorchabilitation therapy and from
aerosol-generating procedures'’. 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 services'. Figure 1 illustrates
the incongruity between the global figures of COVID-19 as of
May 2021 and the current neurorehabilitation recommendations’.
Therefore, there is a need for rethinking the structures and
processes for acute in-hospital neuro-rehabilitation'*”’. 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
recommendation/guidelines,

study, i.e. consensus-based
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.

Phases of the study

Phase 1: Selection of the core subject group experts
Involvement of multidisciplinary team

Phase 2: Development of the evidence-based consensus statements
Scoping review and data extraction from reviewed articles

Emergent themes:

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 fnformal and Formal Caregivers,
Awareness and Education of Patients and Caregivers

Phase 3: Expert Consensus
Rating of recommendations by experts and Data Analysis

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 21* 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 out’'. 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 12" 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

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

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 group™.
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 data®.

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 document” 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 data®). 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
document**. 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 data™.

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
participants”’. 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,

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

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 whole*=*.

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


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

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

JJe1S JO uodajul Joj Bunsal dipoliad

(quawiiedwi aARIUBOD [BNPISaJ YIIM 10 24ed [ednlIsod Yim '
3s14 ybiy Je asoy Ajjernadsa) syuaied ul yijeay aAniubod Jo Juswssasse Ajle3

sano|b pue sysew buisn ajiym siuaied

3%0.1S JO uopell|igeyal [eudsoy-ul piepuels pue AdessyiolsAyd snupuod
3|qissod

Se uoos se syuaned dnewoidwAs 3|qissod 10919p 01 uoieInIes uabAxo pue
(D6G°2E>) 21metadwial Apoq ‘sia1sweled [elA |[edipaw jo bupioyuow Jejnbay
siuaned Jo pasu Jad se 1sijepads uawdinba Jo sispoyuo

Yam sauswiulodde djuoyda|el 0 03pIA puswiulodal uejd 03 s10 'sld
sjeuolssajold geyal pue syuedidiied

U29M19q S1913W Z JO 9dULISIp WNWIUIW B UleIulew 'Uoissas ayl buunp
pue AJessadau uaym Ajuo dn uaxyel ag pjnoys suoissas Adessyy dnolo
SwooJ Uofell|igeyal uowwod 03 bupyys

10} paau INoy1m wood sjuaned uiyim papirold aq 01 saidelsyl apis-pag

saInuIW Q| uey Jabuoj oy
suaned aanisod 61-QIAQD Pue sjeuoissajosd uonejigeyad Uaamiag 19e1U0d 9S0d PIoAY

S9SED 6 1-QIAQD PaYs!|geiss Joj suoissas Adesayl dnoub pioay

1ISIA 3pIspaq 3|buls e 0ju] Uoiel|Igeyal Jo syusuoduwod

UaJa4Ip Jayrahol buidnolb Ag Jo3unodus Jualled Yoes JO SSaUSAIIIDYS SZIWIXEIA
61-AIAOD JO suoneISaliueW 319A3S BulduaIadxXa Jo ORIl 3L

Bupdenuod Jo XS Jaybiy e 1e ag Aew oym ‘BWIOIPUAS d1UaYISeAW UOIeT 1ISqUIE| JO HIA
Se Yons ssauseam apsnw Auoledidsal/ieqing yum Jo/pue saidelayy anissaiddnsounwiu
uo sjuaied ul saunseaw uoneljigeyal Aleuownd/Asayd g A194es Juens|oy

(219 1d 1s9yD ‘senbiuydal adueseap wninds

quawabeuew elbeydsAp pue eiseyde 3y1|) S31IAIDE pue SUOIUSAISIUL Bulinp saunpadoud
Bunesausb |0S0IBe JO ¥SIU 9INPaJ JO PIOAR 01 S9INSEaW pue ssaualeme bululed|

Juaijed yoes Joj sjeob papasu-1sow pue JUeA3|aJ-1sow o) ueld :bupias [eoo

saulapIinb
|e20o] Jad se aunuelenb-jas pue 3dd Jo buiyop pue buiuuop ‘sjodo010id sualbAy puey
JO uonejuawsa|dwi pue buuiely renbape yim Ajuo pamojje aq 01 Uonelljigeyay

Juswilesl JO \C®>__mﬁ_

1JE1S JO uondaul J0j BuSal dIpOoLIad

10P1U0D UOSJad-ul INOYIIM Aj210WJ SUOIDUNS DY)

Burioluow Jo bupnseaw uj siaxJewolq [eubip buisn se yons sapiunioddo mau JapIsuod
uolssiuisueny

pue ainsodxa Juanaid 01 3dd a1enbape yim ueas|al asoyy Joj uswabeuew eibeydsAp
pue $35e3 3%0J15 150d JoJ sunoy 1 15| ulyum bujuaauds eibeydsAg yam snunuod

pajuswajdwi aq 01 sainseaw
pue sjeJajal Alessadau Joj uoniubod ‘uondUNy JoJowWlIosuas ‘uopduny Aleuow|nd

Page 8 of 20

sleuolissajoud
yajeay Joj sjox0104d aualbAy puey jo uoneiuswa|dwi pue buiuied] e

‘uoissaldap ‘A1aixue ‘anbiey JojUOW pUB Ud3JdS 01 SaSINU piem QIAQD J0) SISIPPaYD e
:bunoluow /buluzaIdg

S$3SVDI IAILVOIN 61-AIAOD NI $133dSNS/3AILISOd 61L-AQINOD NI

"6107 9Se3SIP SNJINRU0I0D=6 | -QIAOD *,SI3PIN0Id UOIIeII|Igeyay, 10) SUOIIePUSWIWO0IY | 3|qel




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

‘PaJapISuU0d 3q pnoys swelboud

uonel|iqeyal-a[1 Jo uawdopAsp 3yl 'siyl suwiad uonenyis [eaiuld J1ayl Ji ‘auloy 1e
welboud uonelljigeyals e mojjo) ued oym syuaiied Joj pabelnodus s abieydsip Ale3 e

KJAI|9P 9DIAIDS PUB SUOIIRNSUOD

09pIA 10} S1BYD MOJ) SSa20.d pue sdOS dojanap quaswdinba aiemyjos pue alempley
uo sJasn a1ednpasanoiddesjiene/anoidull 01 sainseaw :abieydsip Joj uoneledald up e

2UIDIPaWIIR] JO sauljapInb 931oead 15aq Ul uoneanp3 :ableydsip Joj uoneledaid u] e

S$3SVD IAILVOIN 61-AINOD NI

"24npadoud Bunesado piepurIs=4Os ‘6107 9SL3SIP SNIIALUOI0I=6|-JIAQD "UoileM|iqeya-a|aL 4104 SUOIIEPUIWIWO0IBY 7 3|qeL

S|je) pue 11eb Jowaud se yans ‘swoidwAs

1j12ads Joj |NJasn aJe (219 SaY10)2 Iyl 01 paydente ‘saydiem Jo ssuoyd uaned
UO PaIBAIIDE SIOSUSS JO 3sN) spoyiaul BulI0UOW-3|3) pUB Uolelljiqeyai-3a]
sjuaned

ad ul asipJaxa |eaisAyd asealoul Jo buidod aseaudul 'ssauls 9anpad 01 uoisiAladns
Japun saibaiedis Juswabeuew-}9s Juswlajdul 01 aUIPaW|31 JO 3SN

pasn aq 01 suoneluasaldal dpewwelbelp 10 Ualiim
/UONBIISUOWBP-09PIA/3UIUO BIA UoISIAIRANS 31 Yiim saidesayl palaisiuiuipe-}|as
3|qISeal aJaym SaINseaw UoIUSAIRIUI

Yajeay |enos pue jeuonows ‘abenbue| yraads a10Wal pue Aswin a1owold

(suonuaniaiul Adesayl jeaibojoydAsd pue Jojowiosuas ‘Aiolelidsal ‘uopelr|igeyal
3ARIUB0D ‘Buimojiems,/ydaads QuauIssasse pue buiuien 1gy ‘buiuien

Alwadixe Jaddn ‘saspuaxa Aljigow) spiem QIAQD Ul paisod sasinu ybnoayy
Kianiep Adesayl Jog swinede ‘'9dAyS ‘Wo0Z 931 9Jed [enIA 9JNd3S JO 3SN
‘uoneyjigeyas-a|21 ybnoiy

seaJe pajeubisap ayl Ul paulel) 3g pinoys (pamoj(e ji) 1aAibaied Jo/pue sasinN
61-aIAOD 03 anp uope|os| bupinp Juswuopuege

10 sbuij@ay Jo A1aixue ‘uoissaidap ploae 01 BuPUSI2IU0I3|2) PAILI|IDE) YIIM
SaljlWe) Yam 1delaiul pue 01 yeads 01 syuained |1 Ajje21bojoinau oy SwiaisAs
spJem IAQD Ul SN JO} dUPIpaWa|al Jo Saulapinb ad1dead 1saq uj uonednpy
AJ3AI|9P 9DIAIDS PUB SUOIILINSUOD 03PIA 10} SHeyd

Mol ssa20.d pue sdOs dojpasp uswdinbs aiemijos pue alempiey uo (siapiroid
uoneljigeyal pue syuaned) siasn a1ednpasanoiddeyjiese/anoldwil 01 S2INSEIN
9l Jo Aijlenb pue uopouny

|ea1sAyd ‘uonelljigeyad ui uonedipinied buinoadwi pue ssaasip |edibojoydAsd
‘eaudsAp Jo swoldwAs buiasial ;2 pINoYs uonel|jigeyad Jo swie Alewild
(SpunoJ pJaem [enuia) uoeApowl

pue suJadu0d JaAIB3IRD pue 1uaied SSaJppe 01 U011} NSU0I-3]91 JO 3SN

pJem QIAQD Ul paasod sasinu
Jo djay aya yum pue ssuoydilews/s1a|qel/siaindwod eiA UoeNn eAs [enuIA

$1133dSNS/3AILISOd 61-AQINOD NI

Page 9 of 20



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

S1531 61-QIAOD 2AIINIISUOD UO S} NS
aAnebau aidnjnw bunnsua Ag uonelljigeyaJ 01 uoissiuwpe alojaq siusned buliaji4

3J4edy1|eay YiM 121002 1S1) Wod) Ajgetalald 1351N0 9yl WO 92IAUSS
uoneljigeyal ayl Ag uaas si Aljigesip uaisisiad yum yuaned Aiaas 1ey) bulnsug

Uo[eWIOUI 3l SS9J2€ 01 9S00y Ay
usym uoneuliolul a1ep-01-dn aaey Asyy 1eyl os qunouwleled si Ajueinbal parepdn ale
1ey1 S32JN0SaJ Y10 pue salsgam 03 syuaped bundalip :ab.aeydsip Joj uonesedaid ug

3WeSs 3y JO U0eIUSWNI0oP YIM S9SIN02 auljuo ybnoiy siapiroid uoneljigeyad
10 abpajmouy| pue sjjixs |ednpadold Auejodwaiuod Jjo uonepelb-dn Alosindwod

so1ba1e.3S JUBLIINIDBI

BuidojaAsp pue s924n0osaJ JuawWinJIdal bulkiauspl pue (saliddns pue [puuos.ad)
s924nosal Auessadau bujuieigo pue BulAinuap ‘WaisAs uopeiuswindop e buidopasp
‘wJofield yieaya|al e bundsas yum buljleap s4Os 21edosdde yum sweiboud yiesy
-9]91 JO uonejuawa|dwl paziuebio pue painidniis :abieydsip 4oy uoneledaud ug

S3SVDJ IAILVOIN 61-AIAOD NI

2Jnpad0Jd bunesado piepuris=d40S ‘6107 9SL3SIP SNUIARUOI0D=6|-QIAOD "MO]4 SS3204d pue jusawabeuepy ‘uonjesisiuiwpy uoilelijigeyay 40} SUOIIRPUIWIWIOIY '€ 3|qgel

$9]0J 3SaY) dn 3¥e]1 01 SasINU pJem gIAQD buiemodws Aq uonelljigeys.
1s1|e12ads, uo siseyduwa ayy bupnpaJ ‘BuIuoISSILIWOD JO UONRINASUOIAY [9|jeded v

SJoo|) pue
SWI00J U9aMIaq JuaWwarow aJinbad 1eyl saniARde uonelljigeyal jje Jo uoisuadsng

sased [euondadxa 1dadxe syusned pazijendsoy 01 SUSIA JaAIbaJed Jo uoisuadsng

2oue|IRAINS Juaned aenbape ainsua 01 bundwane
3Iym ‘sunoy 7 Jad s123unodus Jusned 1 Jo wnulixew e 03 6 L -aIAOD 2AIsod
10 pa123dsNs Ul S191UN0JUD Juailed azZjuWiulW 01 S19S JapJo pauljweans dojpasg

"SUONIPUOD
[22160]0JN3auU UOWWO0D 3SOW Ul UoIIel|Igeyad 01 10adsal yim uonuasald pue
SPaaU JO SIUBWAIR 910D pUE SISIDaYD UO[BN[EAS JUBAS|J pUE paulap dojpasQ
‘dn-moj|oy4

w21-buo) Joj 1IN0 Wiay) %39S pue siuaned asayy Joj ue|d 1eaJ) 03 uonisod awd
Ul 2Je p|alj e Se am 1Byl SPaau [euORdUNY pUe ‘|euoiiows ‘aAniubod wisl-buo)
aARY ||Im Asy ] "siuswiedap uonelljigeyal Ag pamol|o) pue paydeal ag pjinoys
pue 3WOJPUAS 3jun 3Jed aaisuaiul-1sod buidoaAsp Jo 3sii ybly 1e aue siuaiied
‘syuaned pue ‘suepisAyd ‘sisidesayl Agq uodn paasbe uonenunuod

10 UoIsuadsns JIayl pue ‘siseq ase2-Ag-9sed e uo palen|eAs aq pjnoys saidesayy
abenbue|/ydaads pue ‘leuonednddo ‘|edisAyd buiobuo jo Adusbin jedjuld sy

19UJ31Ul 01 SS92IR
oYM s1uaned Joj 0apIA paplodad Buisn SIISIA SNOUOIYDUASE (£) aWil J9A0 J0Y
pe N30 wea) Aleuljdidsipainu 8yl Yam siisiA dn-mojjoy pue pajnpayds si lIsiA
uepisAyd ay1 uRJIaYM S[PPOW () AjleniIA Wayl 89S SISYI0 pue 93e-01-3de)
syuaned 9as suepiulp padWi| (1) :BURIpawWala) Yybnoldyl a1ed Jo sjppow plUgAH
sdnoub 2|qibipul

USIA 03PIA, puUe 9|q1D113 1ISIA-09pIA, 0Ul Slued 9z1iobaled 01 elaiud dojeAsg
3|qISea) Janaaym

siuaned aAisod 6 1-QIAOD 4O geyad Joj siun/seade dinads bupeubisag

SWES 341 JO UONBIUSWNIOP YIM Spiem QIAQD 404 S9SIN0d auljuo ybnoiyy
abpajmous| pue sjis jeinpadold Aiesodwiuod jo uonepelb-dn Alosindwod

suonoesaul
uosiad-ul a1nbai 12yl 5j02010.d Ul SABIS [2IIUSSS-UOU JO [BAOLIDY PUB 3NUNUOD
PINOYS 11 J1 1JO1J3 UYDeS JOJ 9p1ap 01 [020104d UYdea JO SISA[RUR 11J8UDG-SIY

$133dSNS/3AILISOd 61-AQINOD NI

Page 10 of 20



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

Uond3Ul 6 -QIAOD Wolj ejuownaud Jo 1ea1yy

pue ssauxeam aPsnw Aloielidsal Jo Jeging 01 auoJid aJow a4e oym Saseasig Uodnan

JOIOIN YIIM 9S0Y) pUe ‘6 1-AIAQD JO SUOIRISajIUBL 919A3S Bupuaiadxa Jo uondajul 3yl

Hunoeuod Jo ysu Jaybiy e 1e aq Aew oym 'SWOIPUAS JiUsYISeAW Uuoled 1uaqule| 1o DI

Se UaNs ssauyeam apsnw Auoiedidsalzieqing yim Jo/pue saidesayl aaissaiddnsounuiwi
uo s1uaned ul sainseaw uonelljigeyal Aieuowindasayd g A1ales 1UeA|ay e

Ajjediporiad

siuaied Jo Buliods 3¢y 031 bujplodde uswibad as1249x%3-9121 1sn(py “bulpuelsispun J911aq
10} siusned 01 sinopuey (Uonuaxe panedad Jo 91ey) 3dY paseq-ainidid pue papod-JojoD) e

S3SVD IAILVO3IN 61-AIAOD NI

)SeY JO JUB|eAINba d1jogeIBW=1 I\ ‘6107 9SLaSIP SNIIARUOI0I=6|-QIAOD ‘S3uaijed 10 suoljepuawiwioddy ‘v ajqel

sjuaned buowe paJeys aq
01 9AeY pINOM 31A9pAURWdINba a1aym saidelayl paseq-adiAap PIoAY

‘(punos e BuizZi|e20A ‘pNo|
1no Bununod “6'3) U3 JO SII S3SeaIOUI OU A1led pue Jgjdwis aJe
Inqg Answodids Yum [[om 91ej2140d ey} sainseaul sAeulle dojsasq

Ajlediporiad siusned Jo Buliods 34y 01 buipiodde uswibal
3spJaxe-991 1snlpy "Buipueisiapun Janaq 1o syuaned 01 sinopuey
(uonuaxe panizaiad Jo 31ey) 3dY Paseq-a4n1did pue papod-10jod)

‘s1sidesaypolsAyd Ag pasiniadns

swoydwAs Jad se aspiaxa Ul 9sealdul [enpels) (adnssald poo|q
pue Alpswixo asind ‘a3el 1ueay) subis [ea buroyuow Apualinduod
31lym ‘Adesayy uabAxo ainbal oym suaied Joy (Jusjeainba Jo
SIIN €5) 9SID4axa AUISUSIUI MO 93B[IIUI 0 SISINU plem dIAOQD Uled]

uaned AJans Joy

9sn Jaye uoleziues Alosindwod Ag Juawdinba aj1u31s aunsus ‘syusped
uspplI-paq 4o} uondun) Alorelidsal aroldull 01 S3SDISXD JBYI0

puUE 3]qe1 313 YIm A1I[ED11ISA JO 9Seaudul papedb Joj pasu Jo ased Ul

"2UOJe UBYM MIOMaWOoY
se, Juaned ay3 Ag aUOp aq Ued Jey] SISIDIaX3 aAIRR|Iqeyad 34es
buiyoeal aziseydwa os|e pjnoys (aieridosdde usym) sadinias Adesay

(saJnzias ‘aulelbiw ‘H3) SjUsA
|ewsAxoled pue uonedinsuod Jo uled se yans ‘suioldwAs Jojowuou
40 uoissalboud Jo Juswdojansp bujuaauds 10} SalIeIp-3 JO 3sN

papIOAR 2Q PINOYS
Bululen Aisuaiul ybiy 1o aaRsneyxs pabuojold ‘swoidwAs asoy Jo
UO0[BSS3) 3] J9)J SY29M € PUB SYIaM 7 USaMI9q 10} (JUS|eAINDS IO
SIJIN £<) SIDIOX3 PIOAR PINOYS JaAd) 10 ybnod ‘uted 1sayd ‘anbiey
|eJauab ‘Y1ealq JO SSAULIOYS 'sayde Apoq “1ROIY] 210S DI9ASS
:swordwAs Buimoljol ayy aduaiadxe oym 61-QIAQD Ylm siusned
"219 9SBISIP UOIN3U 010\ 'SWOIPUAS

DIUBYISPAW U0IRT 13QUIET ‘SIARID) BIUDYISEAN YlIM S3SBD 9AIlISOd
61-0IAOD J0J Saunseawl uoneljigeyal Areuowlnd pue 1sayd |enads

$133dSNS/3AILISOd 61-AQINOD NI

Page 11 of 20



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

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

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

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

e Training and use of Virtual ancillary services whenever
necessary.

e 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

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.

References

IN COVID-19 NEGATIVE CASES

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

e 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

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

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

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/OSFE.
IO/HCSX7%.

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/OSE.
[0/39MF42%,

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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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/Il/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, 2021"; 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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? Farooq Azam Rathore
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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/2077-0383/10/8/1691
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.

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

Itis 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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