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A longitudinal study of olfactory dysfunction and parosmia 
in mild COVID-19 cases*

Abstract
Background: COVID-19-related olfactory dysfunction (OD) can persist long after patients recover from acute infection, yet few 

studies have investigated the long-term progression of this complication. Moreover, existing studies are focused on hyposmia/

anosmia but parosmia is becoming an increasingly recognized long-term symptom.

Methods: We completed a longitudinal study about OD in individuals with mild cases of COVID-19. Participants completed a 

questionnaire and Brief Smell Identification Test (BSIT) one week, one month and one year after diagnosis.  At one-year, partici-

pants completed an additional survey about parosmia. 

Results: We obtained questionnaires and psychophysical olfactory testing information from participants at one week (n=45), one 

month (n=38), and one year (n=33) post-COVID-19 diagnosis. At one-year, 15.2% of participants had persistent OD and 66.7% of 

participants reported experiencing parosmia at some point following COVID-19 diagnosis. The mean onset of parosmia was 1.3 

weeks (SD: 1.9 weeks) after diagnosis, although two patients reported delayed onset (>4 weeks after diagnosis). Eight patients 

(24.2%) reported ongoing parosmia one year after diagnosis. Of the patients whose parosmia resolved, the mean duration of 

symptoms was 7.2 weeks (SD: 7.3 weeks).  

Conclusion: Decreased sense of smell associated with COVID-19 infection has received significant recognition in both the media 

and in the medical literature. Symptoms of OD and parosmia were common in our patients with COVID-19. Hyposmia, anosmia, 

and parosmia, all decrease quality of life, necessitating continued research to understand the pathogenesis, course of symptoms, 

and possible treatment for these complications.  
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Introduction
Olfactory dysfunction (OD) is a common symptom following res-

piratory tract infection that has gained widespread recognition 

since being identified as a prominent symptom of COVID-19 (1,2). 

Multiple studies report high rates of OD (40-70% of patients) 

during acute COVID-19 infection (3–5). For most of these patients, 

OD resolves within one month from the onset of disease (5–7). 

The most well-described types of COVID-19-associated OD 

include anosmia and hyposmia; however, reports of parosmia 

are increasing.  This condition is a qualitative form of olfactory 

dysfunction in which odors are distorted, often resulting in 

typically good-smelling odorants perceived as smelling bad. 

This distortion only occurs in the presence of an odorant. For 

example, freshly baked bread may be perceived as smelling like 

rotten eggs. 
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Parosmia is thought to occur post-infection, including post-CO-

VID-19 infection, due to the mistargeting of olfactory receptor 

axons when reconnecting to the olfactory bulb following 

damage (8,9). Of note, parosmia that occurs post-infection tends 

to occur more frequently in younger populations, possibly due 

to the increased capability of axons to regenerate (10,11). A recent 

study of COVID-19 patients reported that time from parosmia 

onset to resolution is variable in length, ranging from 2 weeks 

to > 6 months (11). However, there is lack of additional informa-

tion about the typical time-course of parosmia, specifically in 

COVID-19 patients. 

Parosmia can significantly decrease quality of life (10,11). As the 

pandemic continues and the risk of parosmia remains high, it is 

important to continue delineating the natural history of paros-

mia so that patients can be informed of expected outcomes and 

new avenues to alleviate discomfort can be advanced. Although 

reports of parosmia after COVID-19 infection are common, few 

studies have attempted to document its rate, onset, and durati-

on. Moreover, current psychophysical tests of olfactory dysfunc-

tion are designed to measure quantitative data, and therefore 

do not reliably detect parosmia (12). However, a clinically-valuable 

four-question survey was recently identified that could distin-

guish parosmia from other ODs such as hyposmia, anosmia, and 

phantosmia (13). Therefore, to elucidate the natural history of 

parosmia in COVID-19 infection, we performed a longitudinal, 

prospective cohort study using a Brief Smell Identification Test 

(BSIT) and parosmia questionnaire in patients with ambulatory 

COVID-19.

Materials and methods
Study design and patient population

We previously described the result of BSIT testing in a cohort 

of patients with mild COVID-19 one week and one month after 

diagnosis (7). Here, we extend these data to incorporate the 

results of BSIT testing performed at one year following a CO-

VID-19 diagnosis and provide new data on parosmia symptoms. 

Patients did not receive physician supervised medical therapy 

for their OD.  

Olfactory testing and questionnaire

The BSIT and subjective questionnaires were administered at 

one week, one month, and one year after COVID-19 diagnosis, as 

previously described (7). We administered an additional parosmia 

survey at the one-year assessment. This included four questions 

about the quality of parosmia symptoms that were derived 

from the questionnaire by Landis, et al. The questions were as 

follows: Q1: Because of my olfactory problem, food tastes/tasted 

different than it should taste. Q2: I always have/had a bad odor 

in my nose, regardless if any odor source is present. Q3: Odors 

which are pleasant to other people are/were unpleasant to me. 

Q4: The biggest problem is not that I do/did or weakly perceive/

perceived odors, but that they smell/smelled different than they 

should (13). Two open-ended questions were added to this survey 

to determine when symptoms began and were resolved. 

Statistical analysis

Descriptive statistics were used to report demographics, comor-

bid conditions, BSIT score, and prevalence of OD and parosmia. 

Figure 1. BSIT score improved significantly in COVID-19 patients 

between one week and one month post-diagnosis but stabilized 

thereafter. A) BSIT scores in COVID-19 patients at baseline (one week 

post-diagnosis; blue) compared to one month later (red), or one year 

later (green). Scores improved by 2.1 (95% Cl 0.75-3.8, p=0.0012), from 

7.9 at baseline (95% Cl 6.9-8.9) to 10 at one month post-diagnosis (95% 

Cl 9.3-10.7). BSIT scores did not improve significantly from one month 

to one year. B) Changes in BSIT scores (y-axis) in individual participants 

from baseline (blue) to one month (red) to one year (green). A score <9 

indicates olfactory dysfunction.

Figure 2. One-year post-diagnosis the majority of participants reported 

experiencing symptoms of parosmia. A) Percentage of participants 

who reported experiencing parosmia or had no symptoms of parosmia 

during the one-year period following a COVID-19 diagnosis. B) Time of 

onset (blue circles) and resolution (red crosses) of parosmia in individu-

als who experienced symptoms within one year of a COVID-19 diagno-

sis. Mean onset was 1.3 weeks (95% Cl 0.40-2.2) and mean resolution 

was 7.2 weeks (95% Cl 2.6-11.8). The timelines of two participants are 

not depicted here due to failure to answer questions regarding onset 

and resolution of symptoms.
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higher score on the parosmia survey; 68.2% of participants with 

parosmia had scores of 5-8 correlating with mild symptoms, 

27.3% had scores of 9-12 correlating with moderate symptoms, 

and 4.5% had scores of 13-16 correlating with severe symptoms 

(Figure 3). 

There was no significant correlation between initial BSIT score 

at one-week post-diagnosis and the development or severity of 

parosmia (Figure 4). The mean onset of parosmia in this group 

was 1.3 weeks (SD: 1.9 weeks) after COVID-19 diagnosis. Of the 

22 participants that reported parosmia, two had delayed onset 

(>4 weeks after diagnosis). Among participants whose parosmia 

was resolved, the mean duration of symptoms was 7.2 weeks 

(SD: 7.3 weeks). Two participants did not specify the time of 

onset or resolution for their parosmia symptoms (Figure 2B).

Discussion
We assessed the natural history of OD and parosmia in ambula-

tory COVID-19 patients over one year post diagnosis. We previ-

ously showed that one month following a COVID-19 diagnosis, 

83.3% of patients with OD had improved olfactory function (7); in 

contrast, there was no significant improvement in patients with 

OD between assessment at one year post diagnosis relative to 

the one-month time point. Although we observed minimal im-

provement at one year post diagnosis in this cohort, recovery of 

olfaction may take up to 2-3 years, as reported in other studies 

of post-infectious OD (non-COVID related) (14,15). 

The majority of participants who reported parosmia after their 

Analysis was conducted using GraphPad Prism 9 (GraphPad 

Software, La Jolla, CA, USA) and SAS Version 9.4 (Cary, NC, USA). 

A correlation model was used to determine the relationship 

between the BSIT score one week after COVID-19 diagnosis and 

development of parosmias. 

Results
Patients completed BSITs and questionnaires at one week (45 

participants), one month (36 participants), and one year (33 

participants) after a COVID-19 diagnosis.  At one week post-

diagnosis, 46.7% of participants (24 of 45) had OD as defined 

by BSIT score, whereas only 16.7% (6 of 36) and 15.2% (5 of 33) 

had OD at one month and one year post-diagnosis, respectively. 

Mean BSIT scores were 7.9 at one week, 10.0 at one month, and 

9.8 at on year post-COVID-19 diagnosis (Figure 1). 

One year after their COVID-19 diagnosis, 66.7% (22 of 33) of par-

ticipants reported experiencing parosmia at one point during 

their disease course (Figure 2A). The ages of patients reporting 

parosmia ranged from 19-80. The average age was 39.5 years 

and the median age was 34. There was no significant correlation 

between the age of the participant and the severity of parosmia. 

Of patients who reported experiencing parosmia at one point 

during their disease course, 18.2%. (4 of 22) had OD at the time 

of the parosmia survey (one-year post-diagnosis) as indica-

ted by BSIT score. The severity of parosmia was reflected by a 

Figure 3. Parosmia survey results by question and overall severity. 

Presence of parosmia was determined using a four-question symptom 

survey. Questions are answered on a four-point Likert scale, (1=never, 

2=rarely, 3=often, 4=always). 01: Because of my olfactory problem, food 

tastes/tasted different than it should taste. 02: I always have/had a bad 

odor in my nose, regardless whether any odor source is present. 03: 

Odors which are pleasant to other people are/were unpleasant to me. 

04: The biggest problem is not that I do/did or weakly perceive/per-

ceived odors, but that they smell/smelled different than they should. A) 

Each diamond represents one participant. B) Percent of participants with 

mild, moderate, and severe parosmia symptoms based on their cumula-

tive survey score. Higher scores indicated increased severity.

Figure 4. Correlation between initial BSIT score and severity of parosmia. 

Severity of parosmia is reflected by the total score on the parosmia 

symptom survey, with different points being assigned to different fre-

quencies (1=never, 2=rarely, 3=often, 4=always) in response to each 

question. Higher total scores reflect increased severity. Lower BSIT scores 

indicated worse olfactory dysfunction at the time of the test. There was 

no significant correlation between parosmia severity and initial BSIT 

score (one week post COVID-19 diagnosis).
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initial COVID-19 diagnosis also indicated that these symptoms 

began during the acute infection period (one week post-

diagnosis or earlier), whereas only two participants reported 

delayed onset (>4 weeks).  Transient parosmia occurred in 12 

participants, most of whom recovered within two to six weeks. 

However, longer durations (up to 24 weeks) were reported in 

four participants. Our data demonstrates that parosmias can 

take a considerable amount of time to resolve, consistent with 

other reports (11). When necessary, olfactory retraining is a viable 

treatment for this condition, with clinically relevant improve-

ment observed in both COVID-19 and other postinfectious 

parosmia cases (16,17). In addition, we did not identify a relation-

ship between the degree of initial OD based on BSIT score and 

development of parosmia. These data could reassure patients 

with initially severe OD during the acute phase of COVID-19 who 

may be worried about long-term olfactory complications such 

as parosmia. 

This study is limited by its retrospective assessment of parosmia. 

A prospective assessment of parosmia after diagnosis may have 

more clearly delineated when symptoms arose and resolved, 

making it easier to elucidate the natural history of this condition. 

Selection bias is also a potential limitation of this study as pa-

tients with olfactory changes may be more likely to participate.  

Additionally, it would have been ideal to administer the paros-

mia survey at all time points, but parosmia as a complication 

of COVID-19 did not gain notoriety until later in the pandemic, 

after the initial study began. 

Conclusions
Collectively, our study extends prior work regarding the natural 

history of OD and parosmia in patients with COVID-19, which is 

knowledge that can be used in the clinic by those that counsel 

patients experiencing such symptoms. As more people recover 

from COVID-19 and consequently develop chronic compli-

cations from this disease, the emphasis in research needs to 

shift from solely focusing on well-recognized early symptoms 

of acute infection, such as hyposmia and anosmia, to include 

consideration of long-term complications such as parosmia. A 

better understanding of long-term complications of COVID-19, 

as well as the identification of any potential correlation between 

initial symptoms and those that develop later, may help counsel 

patients and identify new avenues for treatment.  
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Table 1. Demographics and relevant olfactory/gustatory history were collected at study enrollment via phone survey. 

 COVID-19 (+) 
Phone Encounter

COVID-19 (+) 
1 Week a

COVID-19 (+) 
1 Month

COVID-19 (+) 
1 Year

Sample size 81 43 33 33

Mean age, years 

(SD; range) 38.21 (19;18-81) 39.87 (18; 18-81) 39.68 (18; 18-70) 42.09 (19; 19-80)

Sex 52F/29M 31F/12M 24F/9M 22F/11M

Race/Ethnicity, n (%)    

    Black 7 (8.6) 2 (4.9) 2 (6.1) 1 (3.0)

    Caucasian 43 (53.1) 30 (69.8) 22 (66.7) 22 (66.7)

    Hispanic 8 (9.9) 2 (4.9) 2 (7.1) 1 (3.0)

    Unknown 23 (28.4) 9 (20.9) 7 (21.2) 9 (27.3)

Smoking history  10 (12.7) 4 (9.7) 5 (12.2) 6 (18.2)

Self-reported OD during phone encounter b (%) 39 (57.5) 22 (57.1) 13 (50) 19 (57.6)

History of smell loss c (%) 7 (9.5) 5 (12.5) 3 (11.1) 3 (9.1)

History of taste loss c (%) 6 (8.0) 4 (9.3) 3 (9.1) 3 (9.1)

a 1-week sample size refers to the number of patients who completed a BSIT at 1-week. b Participants were asked at enrollment during phone encoun-

ter if they experienced smell loss at any point since the onset of symptoms. c Prior history of smell or taste loss was determined by telephone prior to 

enrollment. Smell loss had to be resolved prior to onset of acute symptoms, and any patient with baseline smell loss was excluded. Values may not 

add to 100% due to sporadic missingness.
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