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ABSTRACT
INTRODUCTION:
The aim of this study was to describe the clinical symptoms, including affection of sense of smell and taste,
among participants in a party held in Copenhagen after which many participants reported symptoms
compatible with coronavirus disease 2019 (COVID-19).
METHODS:
A 37-item questionnaire was sent electronically to all 95 participants seven weeks after the party. The
questionnaire included questions about the type, timing and duration of COVID-19 symptoms.
RESULTS:
In total, 65 of 95 (68%) participants responded, among whom 51/65 (78%) had symptoms compatible with
COVID-19; 53% (27/51) had affection of their sense of smell and taste; 70% (19/27) reported a total loss of
taste. These symptoms continued for 1-3 weeks for 78% and 3-6 weeks for 22% (6/27). Interestingly, 11/27
(41%) reported that they had not fully regained their sense of taste and 3/27(11%) were still very affected by
this symptom. Moreover, 44% of the respondents who had lost their sense of taste perceived this symptom as
moderate to severe. Eighty-one percent (22/27) reported a total loss of smell. This symptom continued for 1-3
and > 3 weeks in 74% and 26%, respectively. At the time of the investigation, 48% had not fully regained their
sense of smell and 7% were still very affected. More than half of the respondents who lost their sense of
smell perceived this symptom as moderate to severe.
CONCLUSIONS:
Many patients with clinically diagnosed COVID-19 report an affected sense of smell and taste. The duration
of these symptoms currently remains unknown.
FUNDING: none.
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In December 2019, a sudden incr ease in the number of patients with an unusual and sever e
pneumonia was r epor ted fr om the city of Wuhan, Hubei Pr ovince, China. Soon after the
pathogenic agent was identified as a new cor onavir us that was named sever e acute
r espir ator y syndr ome cor onavir us-2 (SARS CoV-2) due to similar ity in the clinical pictur e
and phylogenetic r elatedness with SARS [1]. The fir st r epor ted death fr om SARS CoV-2
occur r ed in Januar y 2020. The SARS CoV-2-induced illness was named COVID-19. The vir us
has subsequently spr ead to mor e than 188 countr ies & r egions (assessed 17 May 2020), and
the WHO has declar ed it a pandemic. The fir st case of COVID in Denmar k was r epor ted on 26
Febr uar y 2020. Wher eas r espir ator y symptoms along with signs of sever e inflammation
(cytokine stor m) and complications her eof wer e the main symptoms initially descr ibed [2], a
steady awar eness of affection of sense of smell and taste is sur facing [3-7].
Affection of the sense of smell and taste was not initially descr ibed. However , by mid-Mar ch
2020, the Ger man vir ologist Henr ik Str eeck descr ibed that almost a thir d of COVID-19
patients r epor ted a loss of smell and taste lasting sever al days. This was among COVID-19
patients in the distr ict of Heinsber g in Nor th Rhine-Westphalia, an ar ea highly affected by
COVID-19 following a car nival in Febr uar y. Mor e than four million people wor ldwide have
tested positive for SARS CoV-2, with the infection most likely being highly under diagnosed.
Post-infectious olfactor y dysfunction is well known and anosmia (loss of smell), though a
r ar e symptom, has also been r epor ted in the cour se of other cor onavir us infections [4, 7].
The high pr opor tion of people in our study and in many r ecent studies [6, 8] r epor ting
affection of their sense of smell and taste due to COVID-19 is ver y unusual [9]. Which cour se
will these symptoms follow? Will patients r egain their sense of smell and taste or may we
expect an over flow of patients with anosmia and ageusia r efer r als to ear - nose and thr oat
(ENT) offices in the futur e?
We descr ibe COVID-19 symptoms among par ticipants in a dinner and dance par ty held in
Copenhagen in Mar ch 2020, just pr ior to the implementation of the “cor ona lock-down” in
Denmar k. The study focuses on the distur bance of the sense of smell and taste and on the
cour se of these symptoms.

METHODS
For the pur pose of this study, we developed a questionnair e, with a special focus on smell
and taste symptoms ( see su ppl em en tar y m ater ial ) . The questionnair e with 37 questions
was sent electr onically to all 95 par ticipants seven weeks after the par ty. The guests wer e
given two weeks to answer the questionnair e. The questions focused on symptoms
compatible with COVID-19 with a special focus on impair ment of sense of smell and taste and
the pr ogr ession of these symptoms. Fur ther mor e, infor mation about other family member s
developing symptoms compatible with COVID-19 was collected in the questionnair e (see
Dan Med J 2020;67(9):A05200370

2/8

DANISH MEDICAL JOURNAL

su ppl em en tar y m ater ial ) .
Per centages of affected people wer e calculated based on the number of r espondents.
We classified r espondents < 16 year s as childr en.
A total of 47 people answer ed the question about the onset of their symptoms r elative to
their par ticipation in the par ty. The timing of debut was calculated based on those who
r esponded to this question.
The author s established the COVID-19 diagnosis based on the par ticipantsʼ self-r epor ted
symptoms, the timing her eof and positive SARS CoV-2 testing among some of the
par ticipants. Similar cr iter ia have been used in other COVID-19 studies published in highimpact jour nals [6].

Tr ial r egistr ation : not r elevant.

RESULTS
In total, 65 of the 95 par ticipants r esponded (pr oducing a 68% r esponse r ate). The cohor t
consisted of 22 women (mean age 45 year s (r ange: 16-62 year s)), 15 men (mean age 45 year s
(r ange: 20-66 year s) and 28 childr en, 14 gir ls and 14 boys (mean age 13 year s).
The sex distr ibution among the non-r esponder s was similar to that among the r espondents.
However , the age distr ibution was slightly differ ent as the per centages of childr en wer e 43%
and 30% among r espondents and non-r espondents, r espectively.
Only four patients had been tested for SARS CoV-2, all of whom tested positive.
One of the non-r esponder s, a woman (appr oximately 70 year s old) was hospitalised with
sever e confir med COVID-19. Another non-r esponder , a woman with mild symptoms, also
tested positive. Two of the r esponder s with a positive COVID-19 test had spouses and childr en
who developed symptoms as well, but who wer e not tested.
Most of the r espondents (78% (52/65)) developed symptoms compatible with COVID-19.
Fatigue, headache, fever , dr y cough and distur bance of the sense of smell and taste wer e
among the most fr equent symptoms (Fig u r e 1 ).
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Among the r esponder s, an equal shar e of men and women (86%) developed symptoms,
wher eas this was r epor ted fr om 79% of the boys and 64% of the gir ls. Most of the guests
(60%) who developed symptoms compatible with COVID-19 developed symptoms 3-5 days
after the par ty, wher eas 23% of the guests answer ed that their symptoms had pr esented 6-9
days after the par ty; and in 13% of the cases, symptoms pr esented after 10-14 days. One
per son developed symptoms after 17 days and one only after four weeks. She was the last
per son to fall sick in a family of four . One per son tested positive for COVID-19, but never
developed any symptoms. For most of the guests, the dur ation of symptoms compatible with
COVID-19 was less than thr ee weeks (T abl e 1 ).
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Fifty-thr ee per cent of the per sons with COVID-19 symptoms exper ienced affection of their
sense of taste and smell. The major ity (77%) wer e women (17/22). These symptoms wer e
r ar ely r epor ted by childr en (14% (4/28)) and only by 40% of the men. The major ity (70%;
19/27) descr ibed a total loss of taste and 81% of smell (22/27). Of those who r epor ted smell
and/or taste distur bance, 4% (2/52) r epor ted this as their sole COVID-19 symptom. About 50%
r epor ted a distur bed sense of smell and/or taste in the middle of the cour se of the disease,
25% at the beginning and 25% at the end of the cour se of the disease. The distur bance of
taste continued between 1-3 weeks for 78% and between 3-6 weeks for 22% (6/27) (T abl e 2 ).
Inter estingly, 11/27 (41%) r epor ted that they had not fully r egained their sense of taste when
completing the questionnair e with 3/27 (11%) still r epor ting to be ver y anxious because of
this symptom. Among the r espondents who lost their sense of taste, 44% (12/27) per ceived
this symptom as moder ate to ver y sever e. The dur ation of a distur bance of smell continued
for 1-3 weeks for 74% (20/27) and for mor e than thr ee weeks for 26% (7/27) (Table 2). It was
r epor ted by 48% that they had not fully r egained their sense of smell at the time of
questionnair e completion and 7% wer e still ver y affected her eof. Among r espondents who
lost their sense of smell, 56% per ceived this symptom as moder ate to ver y sever e.

DI SCUSSI ON
Following a par ty held in Denmar k shor tly after the intr oduction of SARS CoV-2 into the
countr y, the major ity (78%) of those completing a COVID-19 questionnair e r epor ted COVID19-r elated symptoms. Only four of the r espondents had been tested for SARS CoV-2, but
100% of those tested positive. At the time, access to testing in Denmar k was r estr icted to a
limited number of patient categor ies, mainly per sons with sever e r espir ator y symptoms and
healthcar e per sonnel.
Due to the timing and the type of symptoms that the affected par ticipants descr ibed, it was
assumed that all had COVID-19. Fur ther mor e, two of the r esponder s with a positive SARS
CoV-2 test had spouses and childr en who also developed symptoms, but who wer e not
tested. All this str engthens the likelihood that all the guests with symptoms actually had
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COVID-19. Among the non-r espondents, two tested SARS CoV-2-positive.
Assuming that all non-r espondents, except for the two with a positive SARS CoV-2 test, wer e
without COVID-19 symptoms and maybe ther efor e had little incentive to complete the
questionnair e, the r ate of (mainly) clinically diagnosed COVID-19 was still high at 57% (54/95).
Both childr en and adults r epor ted COVID-19 symptoms (Table 1). As many of the childr en
par ticipating in the par ty attend the same school, and many of the adults ar e par ents to the
childr en, the par ty might not have been the only possible sour ce of spr eading of the vir us
within this cohor t. However , only five days after the par ty, Denmar k implemented a cor ona
lock-down including school closur es, limiting the other sour ces of infection.
The per centage of childr en who r epor ted symptoms in our study was high at 71%. Relative to
the liter atur e, this seems a ver y high per centage which might be explained by the fact that
the childr en in this cohor t wer e mostly teenager s [10]. As shown in Table 1, the dur ation of
the symptoms was shor ter among childr en than among adults.
Olfactor y and/or gustator y distur bance was r epor ted by 53% of the r espondents,
under lining the impor tance of awar eness of these symptoms. The liter atur e suggests a
higher pr evalence of anosmia in mild-moder ate COVID-19 disease ver sus sever e disease, and
in younger age gr oups [6] . In our study, anosmia and ageusia wer e mor e fr equently
r epor ted by women than by men, and mor e often by adults than by childr en. Maybe women
ar e mor e awar e of changes in their senses of smell and taste. Our findings ar e in line with
those of pr evious publications r epor ting that people under the age of 60 year s and women
ar e affected mor e fr equently [3, 6, 11].
Though loss of smell and taste is not life thr eatening, it may have an impact on quality of life.
Ther e is incr easing evidence that olfactor y impair ment can affect quality of life thr ough
envir onmental and social anxiety, food and weight distur bances and depr ession [11]. In our
study, about 50% of the r esponder s with an affected sense of smell or taste r epor ted that
they per ceived these symptoms as moder ate to ver y sever e.
Since the r elease of the statement by Pr of C. Hopkins, Pr esident of the Br itish Rhinological
Society, [9] that anosmia/ageusia can be the only symptom of COVID-19, it has been
emphasised for ENT doctor s ar ound the wor ld to encour age use of per sonal pr otective
equipment in such cases to pr event the doctor s fr om getting infected [4]. In the study by
Hopkins et al [6], 3.4% of the r espondents r epor ted a loss of sense of smell or taste as the
sole symptomatology, which matches our findings of 4%. Olfactor y and gustator y
dysfunction has been shown to be a str onger pr edictor of SARS CoV-2 infection than selfr epor ted fever [6].
Post-infectious olfactor y dysfunction is a well-descr ibed entity. A var iety of pathogens may
cause post-infectious olfactor y dysfunction including vir uses, bacter ia, fungi and r ar e
or ganisms such as micr ofilar ia [11] with vir al infection being the most common. Between
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18% and 45% of the patients r efer r ed to the Olfactor y and Gustator y Resear ch Depar tment
(the Flavour Clinic), Holstebr o, Denmar k, with anosmia (2018) wer e diagnosed as being postinfection. The onset of post-infection olfactor y dysfunction is usually sudden. Typically,
women ar e affected mor e fr equently than men, and they ar e middle-aged or older at
pr esentation [11, 12]. This matches our findings; 77% of the women with symptoms
compatible with COVID-19 lost their sense of smell, compar ed with 40% of the men and 14%
of the childr en. The men and the women wer e middle-aged, with a mean age of 45 year s. The
pathophysiology of post-infectious olfactor y loss r emains poor ly delineated but is thought to
involve either damage to the olfactor y neur oepithelium or centr al olfactor y pr ocessing
pathways (mediated via dir ect tr ansmission of pathogens to the br ain thr ough the olfactor y
ner ve) [11] .
The human angiotensin-conver ting enzyme 2 (ACE2) is the main host cell r eceptor of SARS
CoV-2. Nasal r espir ator y epithelial cells and olfactor y epithelial suppor t cells have been
shown to expr ess high levels of ACE2. Fur ther mor e, ACE2 is expr essed in the or al cavity. The
expr ession is higher in the tongue than in buccal and gingival tissues [13]. Damage to
mucosal epithelial cells of the or al cavity may explain the pathogenic mechanism under lying
ageusia in COVID-19, in addition to ageusia secondar y to olfactor y dysfunction [3].
In our study, 53% of the people with COVID-19-compatible symptoms exper ienced impair ed
sense of smell and taste. Most people (about 75%) r epor ted r ecover y within a per iod of < 3
weeks. Even so, at the time of r epor ting, 41% and 48% of the per sons with taste and smell
impair ment, r espectively, had not yet fully r egained these senses. Appr oximately 10% wer e
ver y anxious about these dysfunctions. How many of these patients will attend their ENT
doctor in the futur e? Will this cr eate a capacity issue? How may we help these patients? Longter m studies ar e needed to lear n about the r ecover y r ate and choice of tr eatment.
S tr en g th s an d l im itatio n s
We collected thor ough infor mation about distur bances of smell and taste. The study was
conducted at a time when the knowledge about the affection of these senses due to COVID-19
had yet to be established, thus limiting the r isk of r epor ting bias. At the time of the study,
access to testing by either PCR or antibody test was ver y r estr icted. The COVID-19 diagnosis
was ther efor e based mainly on clinical symptoms.

CONCLUSI ONS
We r epor t an outbr eak of clinically diagnosed COVID-19 in conjunction with a par ty held in
Denmar k in ear ly Mar ch 2020 with a ver y high hit r ate. Acute loss of smell and taste was
r epor ted by 53% of the affected people, mor e often by adults than by childr en. Mild
olfactor y and/or gustator y distur bances per sisted even after the other COVID-19 symptoms
had r esolved.
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