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ABSTRACT
Introduction: Chemosensory loss is a common symptom of coronavirus disease 2019 (COVID-19) and has
been associated with a milder clinical course in younger patients. Whereas several studies have confirmed
this association, knowledge about the improvement and recovery of olfactory and gustatory loss is lacking.
The aim of this study was to investigate the temporal dynamics of improvement and recovery from sudden
olfactory and gustatory loss in patients with confirmed and suspected COVID-19.
Methods: Subjective chemosensory function, symptoms of COVID-19, COVID-19 tests results, demographics
and medical history were collected through a questionnaire.
Results: Among the 109 study participants, 95 had a combined olfactory and gustatory loss, five participants
had isolated olfactory loss and nine participants has isolated taste loss. The mean age of participants was
39.4 years and 25% of participants were under the age of 30 years. Young age was not associated with a
higher recovery rate. After a mean time of > 30 days since the chemosensory loss, participants reported
relatively low recovery and improvement rates. For participants with olfactory loss, only 44% had fully
recovered, whereas 28% had not yet experienced any improvement of symptoms. After gustatory loss, 50%
had fully recovered, whereas 20% had not yet experienced any improvement. Olfactory and gustatory deficits
were predominantly quantitative and mainly included complete loss of both olfactory and gustatory function.
Conclusions: Chemosensory loss was frequent in young individuals and persisted beyond a month after
symptom onset, often without any improvement during this time.
Funding: The author wishes to acknowledge research salary funding from Arla Foods (Viby, Denmark) and the
Central Region Denmark. The sponsors had no say, roles or responsibilities in relation to the study, including
(but not limited to) the study design, data collection, management and analysis.
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Chemosensor y loss is as a common symptom of cor onavir us disease 2019 (COVID-19), with a
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pr evalence of up to 88% [1, 2]. This association between COVID-19 and chemosensor y loss
has been documented in r epor ts on COVID-19 symptoms [3] and by chemosensor y testing of
COVID-19 patients [4, 5]. Inter estingly, both olfaction, gustation and tr igeminal sensation ar e
often affected [6]. This r uns contr ar y to the common clinical char acter istics of patients with
chemosensor y loss pr ior to COVID-19, wher e olfactor y loss was the dominating
chemosensor y deficit [7, 8].
Chemosensor y deficits ar e not an uncommon or a novel phenomenon. 15-20% of the
gener al population ar e affected by smell loss, 1% to 5% of whom suffer fr om complete
smell loss [9, 10]. However , befor e the COVID-19 pandemic, age was a key r isk factor for
post-vir al chemosensor y loss wher e most patients wer e in their 50s or 60s [8, 11, 12].
Conver sely, in COVID-19 patients, sudden chemosensor y loss is often r epor ted as a symptom
in younger patients [2, 4]. Fur ther mor e, chemosensor y loss in COVID-19 seems to be
associated with a milder disease sever ity [13, 14]. As such, ther e is cur r ently a new gr oup of
patients with chemosensor y loss that differ s fr om other patients with chemosensor y loss in
ter ms of both demogr aphics and the multisensor y natur e of chemosensor y deficits.
Wher eas sever al studies have focused on the potential use of chemosensor y loss as a
diagnostic mar ker for COVID-19 [14-16], infor mation on the expected dur ation of the
chemosensor y loss and the chances for r ecover y is lacking.
The aim of the pr esent study was to map the r ate of subjective impr ovement and r ecover y of
chemosensor y function in the weeks following confir med or suspected COVID-19.

METHODS
S tu d y d esig n an d po pu l atio n
A r etr ospective questionnair e was designed in REDCap [17] and distr ibuted online on social
media, thr ough r adio and flyer s placed in the waiting r ooms of gener al pr actitioner s and
outpatient clinics.
Patients wer e eligible for par ticipation if they wer e above 18 year s of age and had
exper ienced a sudden chemosensor y loss in 2020. Data wer e included in this study for
patients with symptom onset after 27 Febr uar y when the fir st case of COVID-19 was
confir med in Denmar k.
The questionnair e included demogr aphics, infor mation on olfactor y, gustator y and
tr igeminal sensor y loss. Fur ther mor e, data wer e collected about the occur r ence and timing
of other COVID-19 symptoms, medical histor y, smoking, alcohol, demogr aphics and
pr evious episodes of chemosensor y loss after r espir ator y infections.
Data collection star ted on 22 Apr il and concluded on 4 May when data on 100 par ticipants
with subjective complaints of smell loss for mor e than two weeks had been collected. The
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decision to focus on smell loss was made as this has histor ically been the main
chemosensor y patient complaint after vir al infections.
Olfactor y and gustator y loss was not acknowledged as a symptom of COVID-19 by the Danish
healthcar e author ities until 4 May 2020 [18]. As the data collection in the pr esent study ended
on this date, par ticipants with isolated chemosensor y loss or only mild secondar y symptoms
did not meet the r equir ements for sever e acute r espir ator y syndr ome cor onavir us 2 (SARSCoV-2) testing at the time. Consequently, par ticipants without SARS-CoV-2 testing wer e
included in the study. Data wer e collected after r egional appr oval fr om the Danish Data
Pr otection Agency. The questionnair e-based design did not r equir e ethics appr oval (Danish
Committee Act, Section 14, Subsection 2), which was confir med by the Regional Ethics
Committee.
S tatistic s
All data wer e r egister ed in a REDCap database and analysed using JMP 14.0. Pear son χ2-test
was used for evaluating differ ences in categor ical var iables between gr oups. For par ametr ic
data, mean values wer e calculated and displayed along with 95% confidence inter vals (CI).
For non-par ametr ic data, aver ages wer e calculated as median values, and inter quar tile
r anges wer e added to ensur e an adequate r epr esentation of the under lying distr ibutions.
Differ ences between gr oups for par ametr ic data wer e calculated with a two tailed t-test,
wher eas Mann-Whitney was used for non-par ametr ic data.

RESULTS
In total, 109 non-hospitalised par ticipants completed the questionnair e. Of these, 95
par ticipants had a combined olfactor y and gustator y loss, five par ticipants had isolated
olfactor y loss, and nine par ticipants had isolated gustator y loss. Two additional par ticipants
r epor ted onset of chemosensor y loss befor e Febr uar y 27 and wer e excluded fr om the
study. The mean age was 39.4 year s with 25% of par ticipants being under the age of 30 year s.
Of the 95 patients with olfactor y loss, 45 had under gone SARS-CoV-2 testing, and 40 had
tested positive. Among the five par ticipants with isolated olfactor y loss, two had been tested
and both wer e positive for SARS-CoV-2. Of the nine par ticipants with isolated gustator y loss,
five had been tested and one was positive for SARS-CoV-2. Some par ticipants (28%) tr ied to
get tested for SARS-CoV-2, but did not meet the for mal r equir ements for testing, as
chemosensor y loss was not acknowledged as a symptom of COVID-19 at the time. Of the 58
par ticipants without SARS-CoV-2 testing, 40 suspected that their sensor y loss was due to
COVID-19 (T abl e 1 ).
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After mean of > 30 days after symptom debut, 28% of par ticipants had not yet exper ienced
any impr ovement of their olfactor y function, wher eas 44% had fully r ecover ed fr om their
olfactor y loss, see Fig u r e 1 . Par ticipants who had impr oved their sense of smell wer e not
significantly younger (mean differ ence: –3.5 year s (95% CI: –9.6-2.7), p = 0.2611), and no age
differ ence was found for r ecover y (mean differ ence: 0.03 year s (95% CI: –4.8-4.8), p = 0.9888).

Dan Med J 2020;67(8):A05200340

4/11

DANISH MEDICAL JOURNAL

After a mean of > 30 days after symptom debut, 20% of par ticipants still had had not
exper ienced any impr ovement of their gustator y function, wher eas 50% had fully r ecover ed
fr om their olfactor y loss, see Fig u r e 2 . Par ticipants who had impr oved their sense of smell
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wer e younger (mean differ ence: –8.0 year s (95% CI: –14.9-–1.1), p = 0.0248), wher eas no age
differ ence was found for r ecover y (mean differ ence: 0.62 year s (95% CI: –4.4-5.7), p = 0.8090)

Categ o r isatio n o f qu al itative an d qu an titative sen so r y d ef ic its
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Among par ticipants with olfactor y deficits (n = 100), most r epor ted complete olfactor y loss
(anosmia, n = 82), wher eas 15 par ticipants r epor ted a r eduction of olfactor y intensity
(hyposmia). Four par ticipants r epor ted that odour s wer e distor ted (par osmia), of whom two
also had hyposmia. One par ticipant had hyposmia and phantom smells (phantosmia).
Among par ticipants with gustator y complains (n = 104), complete taste loss was most
common (ageusia, n = 72), wher eas 24 par ticipants r epor ted having a r educed taste intensity
(hypogeusia). Fifteen par ticipants complained of distor ted taste, among whom seven also
had hypogeusia. No par ticipants complained of phantom taste sensations.
Tr igeminal deficits wer e defined as alter ations of other or al sensations like bur ning, cooling
or tingling (e.g., chili pepper s, car bonated water , pepper mint or ginger ). The degr ee of
tr igeminal function was r ated on a 0-100 scale (befor e/after symptom onset and cur r ent
function). Two of the four par ticipants with complete loss had exper ienced no impr ovement
at the time of data collection. The 27 par ticipants with r educed tr igeminal sensation had a
significant r eduction immediately after symptom onset (differ ence –24.7 (95% CI: –38.8-–
10.5), p = 0.0014 (pair ed t-test)), but not at the time of data collection (–9.3 (95% CI: –23.5-4.9), p
= 0.1915 (pair ed t-test)).
S ym pto m s
Nine of the 109 par ticipants exper ienced smell loss as the pr imar y symptom, among whom
seven r epor ted a combined smell and taste loss (thr ee had been COVID-19 tested, all of
whom wer e SARS-CoV-2-positive). For delay in chemosensor y symptoms, see Table 1.
Half of the patients with olfactor y deficits (n = 50) had no nasal secr etion or blockage.
Among the par ticipants with olfactor y deficits and nasal blockage (n = 48), 56% wer e in the
“unknown COVID-19” gr oup, indicating that this symptom did not differ between gr oups. For
the fr equency of other COVID-19 symptoms, see Fig u r e 3 .
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Risk f ac to r s f o r sen so r y l o ss
Only a few par ticipants had other r isk factor s for olfactor y or gustator y loss. Pr ior to the
sensor y loss, four par ticipant had r un a fever , one had under gone gener al anaesthesia
(or thopaedic sur ger y), one had a mild concussion and one had r ecently been pr escr ibed
new medication (or al budesonide).
None had a medical histor y of chr onic r hinosinusitis, chr onic obstr uctive pulmonar y
disor der , car diac disease, str oke or neur ological disease. The medical histor y of par ticipants
included hay fever (n = 10), asthma (n = 9), metabolic disease (n = 6), diabetes (n = 2), ar thr itis
(n = 2), pr ior cancer (n = 1) and depr ession (n = 1).
Seven par ticipants had exper ienced pr evious chemosensor y deficits after r espir ator y
infections, defined as continuous chemosensor y loss one week after r ecover y. The major ity
wer e non-smoker s (79%) or had a histor y of smoking (14%), wher eas 6% wer e cur r ent
smoker s.

DI SCUSSI ON
We found that par ticipants pr edominantly complained of combined olfactor y and gustator y
loss (100/109). They r epor ted a high fr equency of anosmia (82/100) and/or ageusia (72/104)
with a r ar e occur r ence of qualitative deficits. Wher eas par ticipants had r ecover ed fr om
most symptoms, the chemosensor y deficits often per sisted.
Of the 100 par ticipants with olfactor y loss (among whom 95 had affected gustator y
function), 47 had under gone SARS-CoV-2 testing and 42 had tested positive. This is in line
with r ecent r epor ts wher e olfactor y loss was found to be a good pr edictor for SARS-CoV-2 in
patients [19].
In a study of hospitalised COVID-19 patients, two thir ds of the 53 patients with r epor ted
chemosensor y dysfunction r epor ted complete r ecover y of symptoms. Half had a dur ation
of chemosensor y loss less than five days [5]. In an assessment of 59 clinically cur ed
hospitalised patients, the shor t-ter m olfactor y r ecover y r ate was 44%, wher eas 72.6%
r ecover ed olfactor y function within the fir st eight days following the r esolution of the
disease [1]. However , wher eas most COVID-19 hospitalisations ar e due to lower r espir ator y
symptoms [20], chemosensor y loss in COVID-19 is associated with a milder clinical cour se of
COVID-19, indicating a mor e sever e affection of the upper air ways. As such, these r epor ts
may not be r epr esentative of the chemosensor y impr ovement and r ecover y in the major ity
of patients with COVID-19 associated chemosensor y loss.
The high pr opor tion of r elatively young par ticipants with per sistent sever e chemosensor y
loss is notewor thy - especially in the absence of nasal blockage. The age gr oup pr esented
her e was younger (mean age 39.4 year s) than patients pr eviously known to develop postDan Med J 2020;67(8):A05200340

8/11

DANISH MEDICAL JOURNAL

vir al olfactor y loss, as the mean age in pr evious r epor ts was 56.7-58.5 year s [12]. This
suppor ts pr evious r epor ts in which COVID-19-r elated chemosensor y loss seems to be mor e
fr equent in the younger population [15]. This younger age was found in both the “confir med
COVID-19” and “unknown COVID-19” gr oup in the cur r ent dataset. We found that young age
had no impact on time of r ecover y.
As chemosensor y loss is a common symptom of COVID-19, per sistent chemosensor y loss
may become a fr equent complaint in year s to come. This often r esults in a sever ely r educed
quality of life as patients with olfactor y disor der s often complain of anxiety, depr ession,
impair ment of eating exper iences, isolation and r elationship difficulties. Reden et al.
pr eviously investigated the impr ovement r ate of olfactor y function after post-vir al olfactor y
loss, r epor ting that only 32% wer e found to impr ove over the cour se of 14 months. However ,
as the patient demogr aphics and causal vir us differ fr om pr evious studies, the long-ter m
effects of COVID-19-associated chemosensor y loss may pr ove to be ver y differ ent.
Lim itatio n s
The chemosensor y deficits r epor ted in this study ar e based on subjective assessments. Ther e
is a r isk of misclassifying the natur e of chemosensor y deficits when subjective assessments
ar e used. However , the par ticipants in this study r ated a subjective loss occur r ing in the
cour se of a shor t per iod of time. Fur ther mor e, wher eas patients with olfactor y deficits have
a tendency to classify their sensor y loss as a taste loss [8], the high fr equency of subjective
combined gustator y and olfactor y deficits in this population may indicate a mor e r eliable
assessment. At least for the olfactor y loss, this seems to be the case, as the r eliability of
subjective olfactor y loss is r elatively high for patients with anosmia.
Not all par ticipants in this study had under gone SARS-CoV-2 testing. However , as indicated in
Table 1, par ticipants without confir med COVID-19 had a similar age and impr ovement r ate as
the confir med COVID-19 par ticipants.
The design of the study car r ies an inher ent r isk of r ecall bias. Nonetheless, a lar ge
pr opor tion of patients had continuous chemosensor y impair ment at the time of data
collection, which indicates that the pr olonged time of impr ovement and r ecover y ar e
r eliable estimates. As patients with long-lasting chemosensor y deficits may have been mor e
inclined to r espond to the questionnair e, the cur r ent data may over estimate the aver age
time for impr ovement and r ecover y.

CONCLUSI ONS
Olfactor y and gustator y deficits after COVID-19 often per sist for mor e than a month and ar e
pr edominantly quantitative. At a mean of > 30 days after their chemosensor y loss, only 44%
and 50% had fully r ecover ed fr om their olfactor y and gustator y loss, r espectively.
Mor eover , at this time, 28% and 20% had not exper ienced any subjective impr ovement of
Dan Med J 2020;67(8):A05200340
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their olfactor y and gustator y loss, r espectively. Patients wer e young compar ed with the
typical clinical population with post-vir al chemosensor y loss and young age was not found to
be pr edictor for faster r ecover y.
With the r apid spr ead of COVID-19 and the high fr equency of chemosensor y loss, mor e
longitudinal studies ar e needed to enhance our knowledge and suppor t patientsʼ suffer ing
fr om chemosensor y disor der s.
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