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A B S T R A C T   

Objective: The association between COVID-19 and chemosensory loss has garnered substantial attention, however 
to date little is known about the real-life consequences of impairment in this unique patient population. The aim 
of this study is to evaluate the quality of life (QOL) and personal safety deficits experienced by patients with 
COVID-19 infection. 
Study design: Prospective, longitudinal questionnaires. 
Setting: National survey. 
Methods: A longitudinal web-based nationwide survey of adults with COVID-19 and/or a sudden change in smell 
and taste was launched April 10, 2020. Previously published questions on chemosensory-related QOL and safety 
events were asked at the 6-month follow-up survey. 
Results: As of February 10, 2021, 480 eligible respondents took the 6-month questionnaire, of whom 322 were 
COVID-19 positive. Impact on QOL was substantial with 96% of subjects reporting at least one of the defined 
deficits, and over 75% reporting at least 3 of these. “Reduced enjoyment of food” was the most common 
complaint (87%), while 43% of subjects self-reported depression. The prevalence of safety-related issues was 
common in this population, with over 57% reporting at least one, and 36% reporting 2 or more events. Of the 
events asked, the inability to smell smoke that others could perceive was the most common at 45%. 
Conclusions: COVID-19 associated chemosensory losses have a real and substantial impact on both quality of life 
and safety, beyond mere inconvenience. The high prevalence of these issues despite a relatively short period of 
olfactory deficit should alert clinicians to the serious risks to an already vulnerable patient population.   

1. Introduction 

Since the emergence of the COVID-19 pandemic, widespread reports 
have confirmed chemosensory loss as a cardinal symptom of active 
infection. Over the past year a flurry of academic activity has charac-
terized the phenomenon of COVID-associated smell and taste changes, 
and yielded important advances in understanding the pathophysiology, 
epidemiology, and natural history of these deficits [1–5]. Increasing 
literature is also demonstrating potential for long-term, even permanent 
health consequences of COVID-19 infection [6,7]. However to date little 
is known about the real-life consequences of smell and taste impairment 
in this unique population. A number of prior reports prior to the COVID- 

19 pandemic had demonstrated substantial impact of chemosensory 
dysfunction, irrespective of cause, on quality of life and personal safety 
[8–13]. Thus it stands to reason that the same issues may be present in 
COVID-19 patients, thus adding to the already significant short and 
long-term burden of this disease. The aim of this study is to report 
quality of life (QOL) and personal safety data from a large, 
prospectively-collected nationwide cohort of subjects with chemo-
sensory changes experienced during the COVID-19 pandemic. This data 
will seek to highlight to clinicians and the public that such deficits have 
substantial negative effects, beyond mere inconvenience. 
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2. Methods 

A web-based nationwide survey was conducted of adults who had 
either been diagnosed with COVID-19 or experienced a sudden change 
in smell and taste since January 2020. Recruitment began April 10, 2020 
through online social media platforms, and participants received follow- 
up surveys 14 days, 1 month, 3 months, and 6 months after enrollment. 
Following consent, patient demographics, symptoms, comorbidities, 
testing status, treatment, and recovery status were collected and 
managed using REDCap electronic data capture tool [14,15]. Questions 
regarding quality of life (QOL) and safety concerns were asked in the 6 
month survey (Table 1). These questions were chosen from standard 
questions asked during clinical evaluations at the Virginia Common-
wealth University Smell and Taste Center, and those used in prior work 
from our group, as reported in previously published work [8,12,13] in 
order to allow comparison with such historical data. All analyses were 
done using R statistical programming language (version 4.0.3; R Core 
Team, 2020). For this study, subjects were included in the study popu-
lation if the following criteria were met: a) age over 18 years; b) subject 
reported a change in sense of smell occurring since January 2020; c) 
subject reported having been diagnosed with COVID-19 infection by a 
positive test result or diagnosis by a medical professional as reported at 
initial survey or any follow up survey. Continuous variables were sum-
marized with means, standard deviations, and ranges, whereas cate-
gorical variables were summarized with frequencies and percentages. 
This study was approved by Virginia Commonwealth University Insti-
tutional Review Board (HM20019186). 

3. Results 

Through February 10, 2021, 2495 individuals completed the initial 
survey, 1378 had been sent and 480 completed the 6-month survey. Of 
these, 322 met study inclusion criteria and make up our study popula-
tion. Table 2 details demographic information for this group. Over 98% 
of subjects rated their overall sense of smell as “good” or “very good” 
prior to January 2020, while. During COVID-19 symptoms only 10% 
reported their sense of smell as “good” or “very good,” and two thirds 
reported “no sense of smell.” At the time of 6 month survey only about 
one third indicated their current sense of smell was the same as 
compared to prior to January 2020, with 64% indicating sense of smell 
to be “good” or “very good” and 5% still reporting “no sense of smell.” 
(Fig. 1) Duration of smell alterations was less than a month in less than 
one quarter of respondents, and 6 months or longer in 67%. Over 45% 
indicated alterations in odor perception (parosmias), while over 25% 
reported smelling things that were not there (phantosmias). Patient re-
ported taste status mirrored olfactory status, with over 99% rating their 

taste as good or very good prior to January 2020, with only 42% indi-
cating their current sense of taste was the same as compared to that time. 

Impact on QOL was substantial (Fig. 2), with 96% of subjects 
reporting at least one of the defined quality of life deficits, and over 75% 
reporting 3 or more of these. It is noteworthy that “reduced enjoyment of 
food” was the most common complaint (87%), while 43% of patients 
self-reported depression. 

The prevalence of safety-related issues was common in this patient 
population, with over 57% reporting at least one, and 36% reporting 2 
or more of these issues (Fig. 3). Of the events queried, the inability to 
smell smoke that others could perceive was the most common at 45%. 

4. Discussion 

Since its onset over a year ago, the Coronavirus pandemic has 
exerted a harsh impact. Beyond the rising death toll, now over 2.4 
million worldwide and 490,000 in the United States as of this writing, 
the economic effect has been staggering, between the direct costs of 
healthcare for COVID sufferers and the indirect costs on world econo-
mies [16,17]. Growing reports of patients experiencing long-lasting 
symptoms and persistent medical comorbidities inflicted by the virus – 
so-called “long-haulers” - have emerged indicating potential for health 
impacts well beyond the acute infection and suggesting a need to better 
assess long term health and quality of life consequences of the disease 
[6,7,18]. While previous reports have shown that in the case of smell 
and taste deficits associated with COVID, the majority improve or even 
resolve within weeks approximately one third or more have persistent 
deficits [19–22]. Unfortunately for patients with persistent olfactory 
deficits no definitive treatments exist to effectively restore function. A 
number of treatments have been explored specifically for post-viral ol-
factory dysfunction, however current evidence only supports a potential 
benefit of olfactory training therapy [23–25]. Evaluation of specific 
therapies for COVID-19 associated olfactory loss is currently an area of 
exploration. For those with persistent losses, interventions are largely 
directed at advising compensatory strategies, including strict mainte-
nance of smoke detectors and having others check perishable food items 
[26,27]. The data from the current study demonstrate a relatively high 
rate of QOL and safety issues in patients with COVID-19 related smell 
and taste loss. This is in line with Elkholi et al.’s recent online subjective 
survey study of QOL in COVID-19 patients, which showed 76% of pa-
tients reporting general decline in QOL, with “less awareness of personal 
hygiene” and “less interested in food and drink” as the most often cited 
most negative effects [27]. Those perceiving risks associated with their 
smell loss indicated “failure to perceive smoke/fire” as their main risk. 
Among other methodological differences with the current study, this 
work restricted subjects to those reporting complete anosmia, without 
self-reported parosmia and/or phantosmia, and without other non-smell 
manifestations of COVID-19 infection. While prior studies have 
demonstrated significant safety risks and quality of life impact of ol-
factory dysfunction irrespective of cause, the rather high prevalence of 

Table 1 
Survey questions for quality of life and safety factors.  

Quality of life factors: While I was experiencing smell/taste loss, I experienced the 
following (check all that apply): 

Reduced Enjoyment of Life 
My enjoyment of food was reduced 
My appetite was reduced 
I lost weight 
I missed the enjoyment of fragrances 
I was depressed 
I worried about body odors 
None of these  

Safety Factors: While I was experiencing smell/taste loss, I experienced the following 
(check all that apply): 

I was unable to smell smoke that others noticed 
I burned food on the stove or in the oven 
I ingested spoiled foods 
I was exposed to a gas leak and did not know it 
I did not recognize the smell of soiled diapers 
None of these  

Table 2 
Demographic characteristics, N = 322.   

N (%) 

Sex 
Male 63 (16.6%) 
Female 258 (80.4%) 

Race 
White 263 (82.5%) 
Hispanic or Latino 26 (8.2%) 
Black or African American 13 (4.1%) 
More than one 11 (3.5%) 
Asian 4 (1.3%) 
American Indian/ Alaska Native 2 (0.86%)  

Mean (SD) [Min, Max] 
Age (years; n = 322) 41.57 (13.72) [18.00, 78.00] 
BMI (n = 297) 27.61 (7.70) [16.83, 86.17]  
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these issues in our cohort of COVID-19 affected subjects over a short 
period of time (maximum of roughly one year, given the approximate 
time of onset on the pandemic in the United States) is of concern 
[8,10,11]. Prior studies on the impact of chemosensory loss on QOL and 

safety, almost all retrospective in nature, have queried patients on the 
prevalence of these issues over the entire duration of their loss, which in 
many cases may be years or, in the case of congenital losses, lifelong 
[28]. 

As would be expected, the most common effects on QOL seen in our 
study relate to the hedonic appreciation of foods and fragrances. Yet, an 
alarmingly high percentage of patients report a decreased enjoyment of 
life in general (56%), depression (43%), loss of appetite (55%), and 
weight loss (37%). Previous studies showed somewhat lower rates of 
reduced enjoyment in life (25%) [8], with comparable rates of “mood 
changes” (68%) [9] and decreased appetite (56%) [9]. Both of these 
studies were comprised of a majority of patients with far longer dura-
tions of olfactory loss (over 96% greater than 1 year in the study by 
Miwa et al., over 47% greater than 2 years in the study by Temmel et al). 
This striking difference complicates comparison of these populations. 
One may speculate that patients with longer duration of olfactory defi-
cits may have adopted compensatory strategies that may lessen their 
perceived QOL impact of their chemosensory loss, although Temmel 
et al. found no significant effect of duration of olfactory loss on the 
prevalence of “difficulties in daily life” among their study population 
[9,26]. In the case of depression, a substantial incidence has been re-
ported with both COVID-19 and olfactory disorders [9,29]. Speth et al. 
recently used validated questionnaires for depression and anxiety to 
assess changes associated with COVID-19 at time of diagnosis [30]. They 
revealed a significant association between depression and anxiety scores 
and both age and chemosensory losses, but not with gender or smoking 
status, or other COVID-19 associated symptoms such as cough, fever, 
shortness of breath. The authors suggest that this may support emotional 
disturbances as a direct effect of COVID-19 on the central nervous sys-
tem. Elkholi et al. reported a lower prevalence (15.8%) of depression in 
their study, however their questionnaire used an open-ended item 
asking the “main effect” on wellbeing, suggesting that overall preva-
lence in their group may be higher [27]. However both this and the 
current study did not assess baseline level of depression or other psy-
chiatric disease prior to development of COVID-19 and associated ol-
factory deficits, nor have a control population of COVID-19 patients 
without olfactory deficits as a basis for comparison, thus making inter-
pretation of these figures less straightforward. 

The occurrence of personal safety risks or events, such as failure to 
detect smoke or gas leaks or ingestion of spoiled foods, has been studied 
in the non-COVID population. Generally incidence of such safety 
“events” increase with increasing degree of olfactory deficits [12,13,31]. 

Fig. 1. Self-reported level of sense of smell in COVID-19 positive patients before January 2020 (baseline), during COVID-19 symptoms, and at time of 6 
month survey. 

Fig. 2. Prevalence of Quality of Life issues in COVID-19 positive patients with 
loss of smell/taste, (N = 322). 

Fig. 3. Prevalence of Safety issues in COVID-19 positive patients with loss of 
smell/taste. (N = 319). 
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The current data shows a higher percentage of patients having at least 
one safety event (57%) than previously reported by Pence et al. 
(approximately 40%), although the specific events queried differed 
slightly [13]. Most notably, our data showed 45% of subjects unable to 
smell smoke, higher than previous reported by Pence et al. (approxi-
mately 7%) with olfactory losses from varied etiologies. This may be 
accounted for by the higher risk of experiencing such events in younger 
and female subjects, given mean age (42 years) and disproportionate 
gender breakdown (80% female) suggest a higher risk of safety events in 
our population than in prior reports [12,13]. 

This study is not without limitations. Our study population shows a 
disproportionately high percentage of female and white subjects, which 
thus may not be a fair sampling of the nationwide population of COVID- 
19 sufferers. It is unclear if this is a result of the online means of solic-
itation for subject participants reaching these demographics, or reflects 
differing motivations to complete the surveys of access to the online 
survey. The retrospective nature of such a longitudinal survey is prone to 
both selection and recall bias. Patients with more severe, longer lasting 
or persistent symptoms may be more inclined to participate than those 
with lesser or no symptoms. This is clearly supported by the low rate of 
recovery to baseline smell function reported by our study population of 
about one third, far lower than the 70–90% recovery within 1 month 
figures reported by studies reporting on the natural history of these 
deficits [19–22]. In addition, subjects retrospectively reporting on past 
symptom burden may under or over report based on memory. It has been 
well established that patient self-reports of olfactory dysfunction likely 
underestimate the true incidence of these deficits [32,33]. Perhaps most 
significantly, COVID-19 itself has very real and lasting effects on both 
physical and mental health. Our data do not allow control of other po-
tential confounding factors, such as pre-existing non-COVID-related or 
other COVID-related medical comorbidities and socioeconomic factors, 
and thus precludes determination of the individual contribution of 
COVID-associated olfactory deficits to this burden. Irrespective, it is 
clear that those individuals with COVID-related chemosensory loss are 
at considerable risk for both impairment of QOL and adverse safety 
events. 

5. Conclusions 

These data demonstrate a substantial quality of life and personal 
safety burden attributable to olfactory deficits observed in subjects with 
COVID-19. Almost all reported quality of life deficits with almost half 
indicating depression. Likewise, over half experienced personal safety 
related issues. These numbers are striking in light of the relatively short 
duration of smell loss reported by the majority of subjects. Further work 
will better define factors predictive of this added morbidity of COVID- 
19. Until then, clinicians and the general public should be aware of 
and vigilant for the potentially serious consequences of chemosensory 
loss in this population. 
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