
Vol. 58 - No. 6 EuropEaN JourNal of physical aNd rEhabilitatioN MEdiciNE 875

European Journal of physical and rehabilitation 
Medicine
december 2022
Vol. 58 - No. 6

S Y S T E M A T I C  R E V I E W

dysphagia, dysphonia and olfactory disease: 
a map of cochrane evidence relevant to rehabilitation 

for people with post coVid-19 condition
claudio cordaNi 1, 2, irene battEl 1 *, Matteo J. dEl furia 2, 
stefano G. laZZariNi 3, stefano NEGriNi 1, 2, chiara ariENti 3

1department of biomedical, surgical and dental sciences, university “la statale”, Milan, italy; 2irccs istituto ortopedico Galeazzi, 
Milan, italy; 3irccs fondazione don carlo Gnocchi, Milan, italy
*corresponding author: irene battel, department of biomedical, surgical and dental sciences, university “la statale”, Via della commenda 10, 20122 
Milan, italy. E-mail: irene.battel@gmail.com

This is an open access article distributed under the terms of the Creative Commons CC BY-NC-ND license which allows users to copy and 
distribute the manuscript, as long as this is not done for commercial purposes and further does not permit distribution of the manuscript if 
it is changed or edited in any way, and as long as the user gives appropriate credits to the original author(s) and the source (with a link to 
the formal publication through the relevant DOI) and provides a link to the license. Full details on the CC BY-NC-ND 4.0 are available at 
https://creativecommons.org/licenses/by-nc-nd/4.0/.

a b s t r a c t
INTRODUCTION: Currently, no evidence exists on specific treatments for post COVID-19 condition (PCC). However, rehabilitation interven-
tions that proved effective for similar symptoms in other health conditions could be applied to people with pcc. With this overview of systematic 
reviews with mapping, we aimed to describe the cochrane evidence on rehabilitation interventions proposed for dysphagia, dysphonia and olfac-
tory dysfunction in different health conditions that can be relevant for pcc.
EVIDENCE ACQUISITION: We searched the last five years’ Cochrane Systematic Review (CSRs) using the terms “dysphagia,” “swallowing 
disorder,” “dysphonia,” “voice disorder,” “olfactory dysfunction,” “smell changes” and “rehabilitation” in the cochrane library. We extracted 
and summarized the available evidence using a map. We grouped the included csrs for health conditions and interventions, indicating the effect 
and the quality of evidence.
EVidENcE syNthEsis: We found 170 csrs published between 2016 and 2021 and 1 was included. it provided data on dysphagia in acute 
and subacute stroke. interventions included were acupuncture, neuromuscular electrical stimulation, transcranial magnetic stimulation and 
behavioral interventions, and swallowing therapy, with very low- to moderate-quality evidence. We did not find any CSR on dysphonia and 
olfactory disease.
CONCLUSIONS: These results are the first step of indirect evidence able to generate helpful hypotheses for clinical practice and future research. 
they served as the basis for the three recommendations on treatments for these pcc symptoms published in the current Who Guidelines for 
clinical practice.
(Cite this article as: cordani c, battel i, del furia MJ, lazzarini sG, Negrini s, arienti c. dysphagia, dysphonia and olfactory disease: a map of 
cochrane evidence relevant to rehabilitation for people with post coVid-19 condition. Eur J phys rehabil Med 2022;58:875-9. doi: 10.23736/
S1973-9087.22.07811-X)
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Introduction

this short paper focused on dysphagia, dysphonia, 
and olfactory disease is part of a series developed by 

cochrane rehabilitation in collaboration with the World 

Health Organization (WHO) to identify the Cochrane 
evidence relevant to the treatment of symptoms related 
to the post COVID-19 condition (PCC).1, 2 although ini-
tially associated with respiratory and parainfluenza symp-
toms,3 coVid-19 demonstrated a wide range of clinical 
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partially, the current knowledge gap in the management of 
these PCC otolaryngology deficits and provide clinicians 
with valuable tools for delivering appropriate treatments. 
results from the present review can also contribute to gen-
erating new research questions for future primary studies.

Evidence acquisition

the design of this study is an overview of reviews with 
mapping. We reported the methods used in a previous pub-
lication.2 in this short paper, we included cochrane system-
atic Reviews (CSRs) relevant to PCC that considered dys-
phagia, dysphonia, and olfactory dysfunction, as defined by 
the Who.1 We summarize the search string in table i.

Evidence synthesis

Dysphagia

We screened 170 csrs, excluding 39 at the title and ab-
stract stage. We screened 131 full texts, with 1 csr that 
met the inclusion criteria (Supplementary Digital Material 
1: Supplementary Table I). Participants were adults with 
acute and subacute stroke with dysphagia. a Measurement 
Tool to Assess Systematic Reviews (AMSTAR) 2 assess-
ment reported a high methodological quality for the csr 
included (Supplementary Digital Material 2: Supplemen-
tary Table II). The review16 also evaluated the certainty of 
evidence using the Grading of recommendations assess-
ment, Development and Evaluation (GRADE) approach. 
We categorized the swallowing interventions among the 
following main treatments: acupuncture, behavioral inter-
ventions, neuromuscular electrical stimulation (NMES), 
physical stimulation, transcranial direct cerebral stimula-
tion (tDCS), and transcranial magnetic stimulation (TMS). 
there was moderate-quality evidence for the effect of 
swallowing therapy on case fatality and length of stay in 
hospitalized people with acute and subacute stroke. there 
was low-quality evidence on penetration aspiration score 
and dysphagia. furthermore, there was very low-quality 
evidence on swallowing ability concerning chest infection 

manifestations, including swallowing, olfactory, and voice 
dysfunctions.4, 5 these symptoms were also related to the 
central and peripheral nervous system dysfunction caused 
by this viral infection. Many neurological manifesta-
tions, such as encephalopathy, Guillain-barre syndrome, 
seizures, and stroke, lead to dysphagia and dysphonia.6, 7 
Most studies reported dysphagia as a consequence of long 
oral-tracheal intubation, tracheostomy, neurological in-
volvement, and critical illness status. While other authors 
observed similar conditions also in non-intubated ones 
linking this condition to pulmonary function alterations 
and viral neuronal activity.8, 9 dysphonia in pcc seemed 
to be related to respiratory dysfunction and pneumo-pho-
nic coordination, which was exacerbated in patients who 
required mechanical ventilation. other studies focused 
people with coVid-19. laryngeal dysfunction and oe-
dema were found in 66.7% of mechanically ventilated 
patients. impaired airway protection and glottis function 
were associated with longer artificial airway duration, 
longer tracheostomy tube duration, and multiple intuba-
tions.10 aziz azzam et al. recently investigated the pres-
ence of dysphonia in a cohort of 106 coVid patients and 
reported that 79% of participants had these symptoms, 
while 18.8% were phonesthetic. in particular, they found 
vocal fold edema, swellings, ventricular hypertrophy and 
vocal fold immobility, associating such congestion with 
dysphonia symptoms.11 finally, olfactory dysfunction, 
which rapidly became a pathological hallmark of acute 
coVid infection,12 seems to be present in the majority 
of cases (10-60% of those initially affected) with little or 
no recovery during the first months.13, 14 despite the rel-
evant impact of this condition on a person’s social skills, 
relationships, well-being, and quality of life, its etiology 
is not well established.14, 15 No specific treatments have 
been validated for these symptoms in pcc, but some in-
terventions have already been applied for such disorders in 
the rehabilitation field. With the present review, we aimed 
to overview and provide a map of the current cochrane 
evidence on the efficacy of rehabilitation treatments pro-
posed for dysphagia, dysphonia, and olfactory dysfunction 
in other health conditions. The findings could fill, at least 

Table I.—� Impairment, related symptoms and outcomes relevant to post COVID-19 condition included in the study, as identified by WHO 
rehabilitation program.
impairment synonyms/variations outcomes
dysphagia dysphagia, swallowing disorder Subjective or objective assessment of dysphagia (e.g., dysphagia severity rating scale; 

penetration aspiration score determined by videofluorographic swallowing study)
dysphonia dysphonia, voice disorder Not available cochrane reviews corresponding to the search criteria
olfactory dysfunction olfactory dysfunction, smell changes Not available cochrane reviews corresponding to the search criteria
Sources used for the selection of symptom: survey results from the Royal College of Speech and Language Therapists (UK).
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managing dysphagia, dysphonia, and olfactory dysfunc-
tion in pcc. We found only one csr related to swallow-
ing rehabilitation in people with acute and subacute stroke. 
swallowing therapy includes various interventions, like 
acupuncture, pEs, NMEs, tMs, behavioral interventions, 
and physical stimulation. Conversely, we did not find any 
cochrane evidence about dysphonia and olfactory dys-
function management in the rehabilitation field. When im-
plementing the “evidence relevant to,” we need to check: 
1) if there are specific pathophysiological mechanisms of 
PCC suggesting avoiding any of the identified treatments; 
and 2) if there are treatments specific for the reported 
health conditions that would not be appropriate for pcc. 
obviously, in the implementation phase, the need to check 
individual contraindications in single patients remains. 
The WHO identified one red flag for PCC rehabilitation: 
postexertional symptom exacerbation.17 this can repre-
sent an individual contra-indication for all the treatments 
considered below. swallowing therapy showed a moder-
ate effect on case fatality and length of stay in hospital-
ized people with acute and subacute stroke. these results 
are relevant because one of the most critical outcomes of 
rehabilitation in people with coVid-19 is fatality and 
the reduction of hospitalization and length of inpatient 
stay. although the csr focused on a stroke population, 
a multidisciplinary approach, including swallowing ther-
apy, is likely to reduce hospitalization in people with post 
coVid-19. Given the severity of pneumonia in people 
with pcc aspiration of food into the airways has been rec-
ognized as one of the main factors associated with worsen-
ing pulmonary infections.8 behavioral treatments showed 
positive effects on penetration and aspiration of food in the 
selected csr. behavioral treatment involved swallowing 

and pneumonia (Table II). The effects of acupuncture were 
controversial; it effectively reduced the proportion of par-
ticipants with dysphagia at the end of the trial. Neverthe-
less, no effect was found on swallowing ability. behavioral 
interventions included various swallowing exercises, like 
environmental modifications, safe swallowing advice, di-
etary modifications, kinesio-taping, and expiratory muscle 
strength training. they are likely to be effective in reduc-
ing cases of penetration aspiration scores and improving 
swallowing ability. however, they did not positively affect 
institutionalization, lengths of inpatient stay, functional 
outcome, chest infection or pneumonia. NMEs improved 
pharyngeal transit time but had no effects on swallowing 
ability, penetration aspiration score, and the proportion of 
participants with dysphagia. pharyngeal electrical stimula-
tion (PES) had no effects on the proportion of dysphagic 
patients, swallowing ability and no effects on penetration 
aspiration score, chest infections, pharyngeal transit time, 
institutionalization, length of inpatient stay and case fatal-
ity. physical stimulation increased pharyngeal transit time, 
no effects proportion of dysphagic patients, case fatality 
and no swallowing ability. tdcs showed no effect on the 
proportion of dysphagic patients or swallowing ability. 
tMs improved swallowing ability, with no effects on case 
fatality and penetration aspiration score.

Dysphonia and olfactory dysfunction

We did not find CSRs that specifically addressed dyspho-
nia or olfactory dysfunction.

Discussion

this paper overviewed and mapped the cochrane evidence 
from different health conditions that could be relevant to 

Table II.—� Evidence map of interventions for dysphagia symptoms compared to control, sham intervention, no therapy.

treatment

acute and subacute stroke

aspiration case 
fatality

chest 
infection 
or pneu-
monia

disability dysphagia
institu-

tionaliza-
tion

length 
of stay

Nutritional
(albumin)

pharynge-
al transit

swallow-
ing ability

acupuncture Na** Na***
behavioral intervention Na** Na*** Na** M* Na** Na*** Na*** Na*** Na**
Neuromuscular electrical stimulation Na*** Na*** Na*** Na Na***
pharyngeal electrical stimulation Na*** Na*** Na*** Na*** Na*** Na*** Na*** Na*** Na***
Physical stimulation (thermal, tactile) Na*** Na*** Na Na***
swallowing therapy l* M* Vl* l* Na*** M* Na*** Na Vl*
transcranial direct current stimulation Na***
transcranial magnetic stimulation Na*** Na*** Na*** Na
lines represent the interventions. columns represent the health conditions where the searched outcome has been considered.
*Effect against the intervention; **effect in favor of the intervention; ***no definite results.
Quality of evidence was reported into each cell with the following acronyms: Vl: very low-quality; l: low-quality; M: moderate-quality; h: high-quality; Na: not 
available.
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direct evidence coming from the rapid living systematic 
review produced by cochrane rehabilitation,25-27 the ex-
perts conveyed by the Who provided a conditional rec-
ommendation for the clinical rehabilitation management 
swallowing impairment in adults with pcc:17 “we suggest 
using a combination of education and skills training on po-
sitioning, maneuvers and dietary modifications, and swal-
lowing exercises.”17

Limitations of the study

our map of csrs focuses on the best current evidence 
relevant to dysphagia, dysphonia, and olfactory interven-
tion rehabilitation for people with pcc. however, other 
high-quality systematic reviews could not be considered 
in the selection process because they were not included 
in the Cochrane Library. We need to interpret the findings 
very carefully due to the inclusion of a single csr on dys-
phagia, not reporting the GradE evidence in many cases. 
this aspect has to be improved in future studies. in addi-
tion, our study did not specifically provide evidence on 
pcc dysphagia management but could provide useful in-
formation to bridge the knowledge gap on the topic. these 
findings can be helpful for clinicians in delivering more 
appropriate treatments for individual patients and promote 
the development of new dedicated studies.

Conclusions

Specific rehabilitation interventions successfully used 
in different health conditions may improve dysphagia in 
pcc. future research priorities should include producing 
new and particular evidence on pcc and improving the 
methodological quality of primary studies in people with 
chronic diseases. further, there is a need for csrs to con-
sider the symptoms of postexertional malaise and ortho-
static intolerance.
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