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Abstract
Background: A rapidly evolving evidence suggests that smell and taste disturbance are common symptoms in
COVID-19 infection. As yet there are no reports on duration and recovery rates. We set out to characterise patients
reporting new onset smell and taste disturbance during the COVID-19 pandemic and report on early recovery rates.
Methods: Online Survey of patients reporting self-diagnosed new onset smell and taste disturbance during the
COVID-19 pandemic, with 1 week follow-up.
Results: Three hundred eighty-two patents completed bot an initial and follow-up survey. 86.4% reported complete
anosmia and a further 11.5% a very severe loss of smell at the time of completing the first survey. At follow-up 1 week
later, there is already significant improvement in self-rating of severity of olfactory loss. 80.1% report lower severity
scores at follow-up, 17.6% are unchanged and 1.9% are worse. 11.5% already report compete resolution at follow up,
while 17.3% report persistent complete loss of smell, with reported duration being 1 to over 4 weeks. This is reflected
in the overall cumulative improvement rate of 79% patients overall in the interval between surveys.
Conclusions: A review of the growing evidence base supports the likelihood that out cohort have suffered olfactory
loss as part of COVID-19 infection. While early recovery rates are encouraging, long term rates will need to be further
investigated and there may be an increase in patients with persistent post-viral loss as a result of the pandemic.
We further call for loss of sense of smell to be formerly recognised as a marker of COVID-19 infection.
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Background
Viruses that give rise to the common cold are well
known to cause post-infectious loss, and post-viral anosmia is one of the leading causes of loss of sense of smell
in adults accounting for up to 40% cases of anosmia [1].
Nasal respiratory epithelial cells and olfactory epithelial
support cells have been shown to express high levels of
ACE2 proteins used by the SARS-Cov2 virus, which
causes the COVID-19 syndrome, to infect cells [2].
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Previously described human strains of coronavirus have
also been demonstrated to invade the central nervous
system and propagate from within the olfactory bulb [3].
It is therefore perhaps no surprise that alterations in
sense of smell would be reported by patients with
COVID-19.
Early reports of anosmia occurring in association with
COVID-19 appeared in the press; in Germany, one study
found that more than 2 in 3 confirmed reported loss of
smell and taste (https://www.faz.net/aktuell/gesellschaft/ge
sundheit/coronavirus/neue-corona-symptome-entdeckt-vir
ologe-hendrik-streeck-zum-virus-16681450.html). In a study
of 3191 COVID-19+ patients who were self-isolating at
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home with mild disease, 15.3% expressed smell or taste loss
(https://news.joins.com/article/23738003?cloc=joongang-mh
ome-group6&fbclid=IwAR33__i-aKtLN2MzCs5AE-). Many
anecdotal reports of increased incidence of anosmia widely
shared on medical discussion boards by surgeons from all
regions managing a high incidence of COVID-19 cases.
The authors similarly noted a sudden increase in anosmia in young, health and otherwise asymptomatic patients prompting the release of a press-release [4] aimed
to highlight the potential link with COVID-19 to fellow
ENT surgeons and encourage use of personal protective
equipment (PPE) in such cases. Following the release of
the statement, there has been considerable media attention and celebrities, politicians and many others have
shared their recent onset of anosmia on social media –
both in confirmed and unconfirmed COVID-19 cases.
The first author received a deluge of emails from colleagues and patients reporting recent onset anosmia,
seeking advice and volunteering help. These patients
were asked to complete a survey regarding their symptoms. Here we present self-reported recovery rates and
review the emerging peer-reviewed literature.

Methods
A survey to audit the onset of anosmia and associated
symptoms was designed and sent to patients making
contact by email for advice on their recent onset anosmia, along with an advice sheet [5]. The survey was initially conducted anonymously, and no reward was
offered for completion. Many patients confirmed that
they had completed the survey and also reported that
they had shared the survey with multiple immediate
family members, close friends and colleagues who were

Fig. 1 Age distribution of respondents
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similarly afflicted. Within 24 h of sending approximately
300 email replies, 710 respondents had completed the
survey. At 7 days, 2428 responses had been received,
after sending a link to the survey in approximately 600
emails in response to patient queries, suggesting wider
dissemination. The findings from this primary survey are
reported elsewhere [6]. The database was checked for
duplicate replies, but all completed surveys appeared
unique. After confirmation that ethical approval was not
required to allow patients wishing to participate in future studies to leave contact details, an optional box was
added, 613 patients with known email contact details
were contacted to complete a second survey 1 week after
the completion of the first. Patients were allowed 72 h to
complete the survey. Surveys were matched using email
addresses, and then an anonymised database was used
for analysis.
Descriptive data is presented. Tests for significance
were performed using a Chi-Squared test and Mann
Whitney U Tests.

Results
Three hundred eighty-two matched responses were received for the first and second survey (giving a response
rate of 62.3%). Comparison to the larger cohort who
completed the first survey suggests that non-responders
were younger. In the initial cohort, 64% of 2428 respondents were aged under 40 and the median was 30 – 39
years (Fig. 1). 73% were female. In the current cohort of
paired first and follow-up survey, 46.8% are under 40,
the median age range is 40–49 years. 74.6% are female.
Only 15 patients had been tested for COVID-19, but of
those 80% tested positive for COVID-19.
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The majority of respondents (n = 229,60%) report onset
of their anosmia less than 1 week before completing the
first survey. One hundred twenty completed the first survey
1–2 weeks after onset, 26 at 2–3 weeks after onset, 3 at 3–
4 weeks, and 4 more than 4 weeks after onset. 86.4% reported complete loss of sense of smell, a further 11.5% reported a very severe loss at the time of completing the first
survey. At the time of completion of the second survey,
there is significant improvement in self-rating of severity of
olfactory loss (P < 0.001, Mann Whitney U 16131.5), (Fig. 2).
80.1% report lower severity scores at follow-up, 17.6% are
unchanged and 1.9% are worse. 11.5% report no problem at
all at follow up, while 17.3% report persistent complete loss
of smell. This is reflected in the overall cumulative response
rate of 79% patients overall stating that they had noticed
improvement at the time of either the first or second survey. The time of reporting improvement in relation to the
time of onset is shown in Fig. 3. At the first survey, only
13% of patients who had developed loss sense of smell in
the preceding week had noticed improvement, compared
with 35% 1–2 weeks after onset, 61% 2–3 weeks after onset,
67% for those between 3 and 4 weeks from onset, and 75%
of those whose loss of sense of smell had first started more
than 4 weeks earlier. There appears to be significant improvement in the first 2 weeks but then the recovery rate
appears to plateau. Although the numbers are too small to
make meaningful conclusions (n = 7), the overall recovery
rate reported in those of 3 weeks duration or longer is 71%.
Sixty-nine patients reported accessing patient support groups for loss of sense of smell, and 36 reported using olfactory training (OT). The recovery
rate in those using OT was 83% compared to 73% in
those that did not perform OT, however the

Fig. 2 Severity rating of loss of sense of smell at first and second survey
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difference was not statistically significant (Chi2 1.71,
p = 0.183).
Small numbers of patients tried other treatments
(nasal steroids; 20 patients, omega 3 supplements; 11 patients, Vitamin A drops; 2 patients and Alpha lipoic acid
supplements; 1 patient). Only 3 patients had been given
oral steroids.
94.8% reported that their sense of taste was reduced at
the first survey, but this had fallen to 75% at the second
survey. 60% of the whole group reported that they could
still differentiate between sweet, salty, sour and bitter
tastes at the time of the first survey, improving to 88.9%
at the second survey, suggesting the predominant issue
is reduction in sense of smell rather than hypogeusia, although true taste disturbance should be considered. In
free text, some patients also reported altered taste or a
metallic taste, although we are not able to further determine if this reflects true dysgeusia from the survey.
At the time of completing the first survey, 14.9% who
reported smell and /or taste disturbance did not report
any other symptom thought to be associated with
COVID-19. In patients who reported other symptoms,
14.9% reported anosmia before their onset, 39.3% at the
same time, and in 45.8% the onset of anosmia came after
other symptoms. At the time of the second survey, of
the 57 patients who presented with isolated anosmia, 44
had subsequently developed other symptoms associated
with COVID-19 infection, leaving isolated loss of sense
of smell or taste in only 3.4% of the cohort.

Discussion
When the authors released the original statement alerting
ENT surgeons to the potential link between COVID-19

Hopkins et al. Journal of Otolaryngology - Head and Neck Surgery

(2020) 49:26

Page 4 of 6

Fig. 3 Self-reported improvement in sense of smell by time of onset, relative to completion of first survey

infection and smell and taste disturbance, there was no
peer-reviewed literature. Despite growing anecdotal evidence to support a link with COVID-19 infection, there is
still a paucity of peer-reviewed literature to support a causal
association. At the time of writing, there are a number of
letters available in Medline, repeating the largely anecdotal
reports. A small case-series of patients seen by the primary
author [7], prompting the original press-release, and the
initial results of the survey have been published [6], reporting on 2428 patients presenting with recent onset anosmia
during the COVID-19 pandemic, of whom 16% report loss
of sense of smell as an isolated symptom. However, the majority of patients described in our series are not eligible for
testing, which is currently only available in the UK for patients hospitalised with severe disease. Mao et al. described
neurological manifestations of hospitalised patients with
COVID19 in Wuhan, where hypogeusia and hyposmia
were reported by 5.6 and 5.15% of patients respectively [8].
Lechien et al. [9] are the first peer-reviewed multicentre
study, reporting on a series of 417 confirmed mildmoderate patients; 85.6 and 88.0% reported olfactory and
gustatory dysfunction, respectively, with olfactory dysfunction emerging before other symptoms in 11.8% cases. Kaye
et al. report on 237 US patients with COVID-19 and
found that 73% reported anosmia, and that loss of sense of
smell was the initial symptom in 26.6% [10].
There are a growing number of papers emerging on preprint servers; Giacomelli et al. interviewed 59 hospitalised
COVID-19 patients and found 34% reported smell or taste
disturbance [11]. Females more frequently reported smell
or taste disturbance than males, and patients with smell
and taste disturbance were younger than those without.
Subsequent to initial reports suggesting anosmia could be
a symptom of COVID-19, loss of sense of smell was added

to a symptom tracker app developed by a team at King’s
College London, with 1.5 million app users between 24 and
29 March 2020. Of these, 1702 reported having been tested
for COVID-19, with 579 positive results and 1123 negative
results. 59% of COVID-19 positive patients reported loss of
smell and taste, compared with only 18% of those who
tested negative [12]. These results were much stronger in
predicting a positive COVID-19 diagnosis than selfreported fever. Using all the data collected, the King’s
research team developed a model to identify which combination of symptoms together could predict COVID-19 cases
which include a combination of loss of smell and taste,
fever, persistent cough, fatigue, diarrhoea, abdominal pain
and loss of appetite. The strongest predictor is loss of smell
and taste. In a similar study, Yan et al. found smell and taste
lost were reported by 68 and 71% of COVID positive patients respectively, compared to 16 and 17% of COVID
negative patients, with loss of sense of smell being the
strongest predictor (OR 10.9 for COVID-19 positivity) [13].
Importantly, virological assessment of patients with mild
COVID-19 symptoms, including smell and taste disturbance
in some patients, have confirmed high levels of viral shedding, which confirm that these patients may indeed spread
disease and that self-isolation should be recommended [14].
An apparent female predominance found in our study
and in that of Lechien must be interpreted with caution, as
it may simply reflect gender differences in completing voluntary questionnaires. However, this is also supported by
the study of Giacomelli et al. The literature also suggests
higher prevalence of anosmia in mild-moderate disease
versus severe disease, and in younger age groups. We cannot attribute any prognostic significance to the presence of
anosmia without widespread epidemiologic study across
large populations, but there do appear to be 2 different
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phenotypes of COVID-19 disease; those with mild disease
where anosmia is prevalent, found more often in younger
and female patients, and those with moderate to severe respiratory disease, seen more frequently in older and male
patients. It might be that smell and taste disturbance simply goes unreported in the presence of respiratory distress.
Of particular interest in our first survey was the 1 in 6
patients who have developed anosmia in the absence of
any other symptoms. At the follow-up survey, most of
these patients had developed other symptoms, but only
50% reported a cough or fever across either survey.
Overall, nearly 1 in 4 respondents reported anosmia as
an isolated symptom, or as the first presenting symptom.
Using current World Health Organisation and Public
Health England definitions, half of the participants of
this survey would not currently be suspected to have
COVID19 and may be some of the hitherto hidden carriers that have facilitated the rapid spread of infection, as
they do not meet criteria where self-isolation would be
recommended. Formal recognition of loss of smell and
taste as a marker of infection, to allow identification of
paucisymptomatic patients is critical to reduce transmission when capacity for formal testing is limited.
This is the first reported study to report follow-up data
– albeit of very short duration. Our study shows that
nearly 80% of patients report improvement in loss of
sense of smell within a few weeks of onset, with recovery
appearing to plateau after 3 weeks. Lower rates of spontaneous recovery have been previously been reported
with post-viral anosmia, ranging from 32% [15] to 67%
[16] in the absence of any active treatment. It is likely
that many of cases of loss of sense of smell of short duration would normally go unreported, and only patients
with symptoms of longer duration would seek medical
advice. The 71% recovery rate reported in those of duration of 3 weeks or more is more in keeping with previously reported studies. Long-term studies of COVID-19
survivors are required, as well research to determine for
how long patients may remain infectious.
It appears that otolaryngologists may expect a surge in
patients with loss of sense of smell when elective medical care resumes after the pandemic. Hopefully, patients
will be seen after a period where viral shedding has
ceased, but appropriate personal protective equipment
will still be required if seeing cases of new onset. Nasal
endoscopy should not be performed within the first 2
weeks of onset, unless there are other red-flag symptoms
(notably, blood stained discharge). Although a number
of different treatments have been described almost all
trials reported have very small numbers, most lack a
blinded, randomised, control arm and rates of improvement are usually no greater than reported rates of spontaneous improvement. A meta-analysis of 13 studies of
olfactory training suggests small to moderate benefit
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[17]; we found no difference in early improvement rates
in our study, however numbers using OT were very small,
and training over at least 12 weeks is recommended.
Current WHO guidance (https://www.who.int/docs/defaultsource/coronaviruse/clinical-management-of-novel-cov.pdf)
is to avoid the use of systemic steroids in cases with or at
risk of severe acute respiratory COVID-19 as systematic review suggests possible harm including delayed viral clearance; this recommendation appears to have been well
observed with only 3 patients reporting having taken them.
The major limitation of this study is the lack of confirmed COVID-19 status. The majority of our cohort do
meet current criteria for testing in the UK, as it is only
being undertaken in hospitalised patients, however, of
those tested in our survey, 80% were found to be positive, While we do not know the means of testing, but in
most cases, RT-PCR analysis of nasal swabs has been
used, which have an estimated sensitivity of 72% [18].
Many patients also reported other symptoms described
in COVID-19 infection, with half also reporting a new
onset cough or fever, therefore making COVID-19 likely
according to the results of Menni et al. [12] and Yan
et al. [13]. However, our assumption that our cohort reflects patients with COVID-19 cannot be proven without
test results even though it is supported by the evince
base. Post-viral anosmia is a common cause of olfactory
loss, and transient loss is likely under-reported such that
the true incidence is unknown. Our cases may have been
caused by unrelated rhinovirus and coronavirus strains,
that would have previously gone unreported, were it not
for the attention COVID19 has attracted in the media.
We cannot, therefore estimate the overall prevalence of
anosmia in those infected with COVID-19. However,
until widespread testing in the community is undertaken, any study in only those with confirmed COVID19 to also prone to selection bias in evaluating a more
severely affected, and likely older cohort requiring hospital admission. The benefit of this study is that it may
offer a picture of patients who would likely be missed by
current diagnostic criteria, and studies of selected populations with severe disease requiring hospitalisation or
targeted testing regimens.
We are also unable to verify the self-reported reduction in sense of smell or subsequent improvement with
objective testing or review of medical records.

Conclusions
While further research is still required, we believe the
current study and the rapidly evolving evidence base
supports an urgent need to add anosmia to the list of
symptoms used in screening tools for possible COVID19 infection; it is untenable for public health organizations to disregard this symptom any longer. Use of loss
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of smell and taste as a marker for infection will be a very
useful weapon in the COVID-19 fight, especially in
countries where access to testing will be greatly limited.
For those who have lost their sense of smell and taste
during the COVID-19, we can offer reassurance that recovery is likely in the majority of cases.
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