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Abstract
Introduction: COVID-19 can be associated with a variety of 
longer-lasting impairments that can have a significant im-
pact on patients’ quality of life (QoL). While this is well de-
scribed in the literature for limitations in lung capacity or 
permanent headaches, there is little research on the impact 
of olfactory dysfunction in the context of COVID-19 on pa-
tients’ QoL. Methods: In 65 patients with a history of CO-
VID-19, the present olfactory ability was assessed using the 
Sniffin’ Sticks test. In addition, olfactory QoL was assessed by 
the Questionnaire of Olfactory Disorders. Self-assessment 
was performed with visual analogue scales. The data were 
compared with the results obtained in healthy individuals 
and in patients with hyposmia due to other viral infections. 
Results: The QoL of COVID-19 patients was significantly low-
er compared to the healthy control group. Even recovered 
subjects whose olfaction had already returned to the normal 
range still had a reduced QoL. The severity of the olfactory 

impairment correlated with the reduction in QoL. However, 
the olfactory QoL of COVID-19 patients was not worse than 
that of patients’ olfactory loss due to other viral infections. 
Patients with parosmia had reduced QoL and rated their sit-
uation worse than patients without parosmia. Conclusion: 
QoL appears to be impaired in patients with long-lasting CO-
VID-19 olfactory disorders several months after overcoming 
acute symptoms, even if olfaction has normalized. However, 
the impairment is not more pronounced than in patients 
with other postviral olfactory disorders of the same duration.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Olfactory dysfunction is a common symptom of CO-
VID-19 [1–3]. While the impairment lasts only a few 
weeks in the majority of most affected patients [4], it may 
persist for several months in others and even after half a 
year, a low olfactory sensitivity is found in some of those 
who have recovered from the disease [5, 6]. Therefore, 
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olfactory dysfunctions is also listed as part of the second-
ary disease “long-COVID” after an infection with SARS 
coronavirus-2 [7].

Acquired olfactory disorders can be associated with a 
subjective reduction in quality of life (QoL), as recently 
confirmed in a large multicenter study [8]. The cause of 
the olfactory disorder, for example chronic sinusitis, in-
fection, or trauma, has a specific impact on QoL [8]. The 
aim of the present study was to investigate to what extent 
the COVID-19-related loss of smell affects the patients’ 
QoL and whether this possible impairment is more severe 
than in olfactory disorders due to other viral infections of 
the upper respiratory tract.

Methods

This study was conducted at a university hospital in Germany. 
The principles of the World Medical Association Declaration of 
Helsinki and its subsequent amendments were followed and ad-
herence was monitored by the Local Ethics Committee. Patients 
were recruited from the olfactory outpatient clinic for COVID-19 
recovered patients and gave their written informed consent to par-
ticipate in the study. The disease was initially confirmed by poly-
merase chain reaction and there was no need for hospitalization of 
any of the participants during the course of the disease. All patients 
had been recovering from the acute disease for at least 2 months 
and had reached the age of 18. Preexisting nasal diseases such as 
chronic sinusitis, acute allergies, trauma to the nose, or known ol-
factory and gustatory disorders prior to the disease were denied by 
all subjects. Structured questionnaires were used to collect this in-
formation, as well as other sociodemographic data such as age and 
gender.

The data of the control groups were taken from an existing da-
tabase. The controls were 32 healthy volunteers with normal olfac-
tory function and 14 hyposmic patients who had previously been 
treated for postviral (not COVID associated) olfactory disorders. 
Orthonasal olfactory ability of the patients was measured using the 
felt-tip pen-based Sniffin’ Sticks Test (Burghart Messtechnik 
GmbH, Pinneberg, Germany). The test allows to determine the 
olfactory threshold, the ability to distinguish odors, and the ability 
to identify odors separately. The results are presented as a compos-
ite TDI score, where values below 16.5 points correspond to func-
tional anosmia, values between 16.5 and 30.5 points to hyposmia, 
and values above 30.5 points to normosmia [9].

The subjects’ QoL was assessed using the German version of 
the Questionnaire of Olfactory Disorders (QOD), a widely used 
and well-validated test of olfactory-related QoL [10]. This test con-
sists of various statements that the participants agree with, par-
tially agree with, partially disagree with or cannot agree with. De-
pending on the question and the patient’s answer, the participant’s 
statement was scored from 0 to 3 points. Nineteen statements refer 
to QoL (QOD-QOL), 4 to possible parosmia (QOD-P) and 6 ques-
tions refer to social desirability (QOD-DS). Depending on the an-
swer, scores of 0–3 are given, so that 0–57 are scored for the QOD-
QOL part and 0–12 for the QOD-P part. A higher score indicates 
a more severe impairment on these parts of the QOD. QOD-DS 

scores ranged from 0 to 18. A higher score indicates that the par-
ticipant is more likely to give a socially desirable – and thus less 
reliable – answer. In addition, the subjective limitation of the pa-
tients by their olfactory disorder was evaluated by 5 visual ana-
logue scales (QOD-VAS), on which the subjects are asked to clas-
sify their problems at work, in family and social life with regard to 
their olfactory impairment. The range of the scales was defined 
from “not at all” (0 units) on the left to “always” (10 units) on the 
right, so that a higher value indicates a stronger impairment.

Statistical analysis was performed using SPSS v. 24 (SPSS Inc., 
Chicago, IL, USA). Data are presented as means (± standard errors 
of the means). The mean values were compared after Levene’s test 
for equality of variance via a T test for independent samples. The 
significance of the differences between the genders of the respec-
tive groups was determined with the χ2 test. The correlations were 
calculated according to Spearman-Rho, the two-sided significance 
of the coefficients of correlation is presented.

Results

Sixty-five post-COVID patients were included in the 
study with a mean age of 44.9 years (±11.7 years). The 
group consisted of significantly less men (n = 24, 37%) 
than women (n = 41, 63%) (p = 0.035). The healthy con-
trol group (healthy controls) consisted of 19 women and 
13 men (n = 32 in total, gender balanced, p = 0.29) with 
an average age of 51.8 years (±15.0 years). The control 
group of patients with hyposmia due to other viral non-
COVID-associated infections of the upper respiratory 
tract (postviral controls) consisted of 2 men and 12 wom-
en (n = 14 in total, not balanced for gender, p = 0.008) 
with an average age of 58.6 years (±11.32 years).

There was no significant difference in gender distribu-
tion between the post-COVID patients and the healthy 
controls (p = 0.78) and between the post-COVID patients 
and the postviral controls (p = 0.59). There was also no 
significant difference in gender distribution between the 
control groups (p = 0.053). In age, the post-COVID pa-
tients differed significantly from the healthy controls (p = 
0.015) and from the postviral controls (p = 0.001). There 
was no significant age difference between the control 
groups (p = 0.13).

Since the acute infection, 7.1 months had passed in the 
COVID patients and 6.4 months in the postviral controls. 
This difference was not significant (p = 0.30).

Olfactory Function – Psychophysical Measures
The mean TDI of the post-COVID patients was 32.9 

(±0.9). Fifty-three (82%) of the participants had TDI 
scores in the normosmic range and 10 (15%) were hypos-
mic. Because only 2 (3%) of the participants scored in the 
functionally anosmic range, these were included in the 
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hyposmic group for calculations (hereafter referred to 
collectively as “hyposmic post-COVID patients” for sim-
plicity). This was also based on the idea that there is a 
continuum in olfactory function between hyposmia and 
functional anosmia. The mean TDI within this group was 
21.98 (±2.77) (Table 1).

In the healthy controls, the TDI was in the normosmic 
range for all individuals and averaged 33.8 (±0.53) (Ta-
ble 1). The difference to the post-COVID patients was not 
significant overall (p = 0.49), but to the hyposmic post-
COVID patients (p = 0.001) (Fig. 1). In the postviral con-
trols, a mean TDI of 20.04 (±1.59) was obtained (Table 1) 

TDI QOD-QOL QOD-P QOD-DS QOD-VAS

Healthy controls
Mean 33.80 7.94 1.28 11.69 5.78
N 32 32 32 32 32
SDM ±0.53 ±1.15 ±0.33 ±0.55 ±0.16

Postviral controls
Mean 20.04 27.43 5.07 11.25 20.75
N 14 14 14 12 14
SDM ±1.59 ±2.79 ±0.75 ±1.04 ±4.57

Post-COVID patients
Total

Mean 32.90 8.91 2.50 8.48 11.34
N 65 44 44 44 44
SDM ±0.86 ±1.37 ±0.41 ±0.33 ±1.60

Normosmia
Mean 35.37 7.69 2.36 8.47 9.25
N 53 36 36 36 36
SDM ±0.35 ±1.40 ±0.46 ±0.39 ±1.49

Hyposmia
Mean 21.97 14.38 3.13 8.50 20.75
N 12 8 8 8 8
SDM ±2.77 ±3.70 ±0.93 ±0.46 ±4.57

The QOD consists of various sub-scores: QOD-QOL, QOD-P, QOD-DS, and QOD-VAS.

Table 1. Results of the olfactory test (TDI) 
and the assessment of the QoL with the 
QOD in post-COVID patients, healthy 
controls, and control patients with 
olfactory disorders of other viral etiology
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Fig. 1. Comparison between patients with 
COVID-19-associated olfactory dysfunc-
tion, healthy controls, and patients with 
non-COVID-19-associated olfactory dys-
function due to other viral infections re-
garding olfactory function (TDI-Score) 
and the subitems of the QOD. Items re-
garding QOD-QOL, QOD-P, and QOD-
VAS were asked. ns, not significant, *: p < 
0.05, **: p < 0.01.
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which was not significantly different from the hyposmic 
post-COVID patients (p = 0.53) (Fig. 1).

QoL Measurements – QOD Questionnaire
Compared to the healthy controls, post-COVID pa-

tients had slightly higher QOD-QOL scores, although 
this effect was not significant. However, within the CO-
VID-19 group, hyposmic post-COVID patients had a 
score of 14.38 (±3.70), almost double than that of the nor-
mosmic post-COVID patients (7.69, p = 0.059) and 
healthy controls (7.94, p = 0.034) (Table 1). The difference 
between the hyposmic post-COVID patients and the 
healthy controls was significant (p = 0.034) (Fig. 1). The 
postviral controls had a QOD-QOL score of 27.43 (±2.79) 
(Table 1) which was significantly higher compared to the 
hyposmic post-COVID patients (p = 0.011) (Fig. 1).

QoL Measurements – Parosmia
The score for QOD-P was 2.50 (±0.41) for all post-

COVID patients. Within the post-COVID patients, the 
normosmics had a score of 2.36 (±0.46) and the hypos-
mics had a score of 3.13 (±0.93) (Table 1). The healthy 
controls had a mean QOD-P value of 1.28 (±0.33), the 
postviral controls a value of 5.07 (±0.75) (Table 1). Thus, 
while there was a significant difference between the post-
COVID patients overall and the healthy controls (p = 
0.024), there was no such difference (p = 0.096) between 
the hyposmic post-COVID patients and the healthy con-
trols (Fig. 1). Also, the difference in QOD-P between the 
hyposmic post-COVID patients and the postviral con-
trols was not significant (p = 0.127) (Fig. 1).

QoL Measurements – VAS Ratings
In the QOD-VAS, post-COVID patients scored 11.34 

points (±1.60), with normosmic post-COVID patients 
scoring 9.25 (±1.49) and hyposmic post-COVID patients 
scoring 20.75 (±4.57) (Table 1). The difference between 
the subgroups of the post-COVID patients was highly sig-
nificant (p = 0.001) (Fig.  1). The healthy controls had 
scores of 5.78 (±0.16) points, the postviral controls 33.25 
(±2.56) (Table 1). Thus, both the normosmic post-CO-
VID (p = 0.027) and the hyposmic post-COVID patients 
(p = 0.014) had significantly higher scores than the healthy 
controls. There was also no significant difference in 
QOD-P between the hyposmic post-COVID patients and 
the postviral controls (p = 0.13) (Fig. 1).

QoL Measurements – QOD-DS
In the QOD-DS, post-COVID patients scored 8.48 

points (±0.33), with normosmic post-COVID patients 

scoring 8.47 (±0.39) and hyposmic post-COVID patients 
scoring 8.5 (±0.46) (Table 1). The difference between the 
subgroups of the post-COVID patients was not signifi-
cant (p = 0.96) (Fig. 1). The healthy controls had scores of 
11.69 (±0.55) points, the postviral controls 11.25 (±1.04) 
(Table 1). The differences between the post-COVID pa-
tients and the healthy controls (p = 0.001) as well as be-
tween the post-COVID patients and the postviral con-
trols (p = 0.001) were significant, whereas there was no 
significant difference between healthy controls and post-
viral controls (p = 0.69).

Correlations
Within the group of post-COVID patients, there was 

a negative correlation between the TDI score and the 
scores in the QOD-QOL (r = −0.35, p = 0.020) as well as 
in the self-assessment visual analogue scale (r = −0.31, p 
= 0.038). QOD-QOL (r = 0.57, p < 0.001) and QOD-VAS 
(r = 0.59, p < 0.001) also correlated with the scores in the 
QOD-P.

Discussion

COVID-19 has a number of long-term sequelae that 
extend beyond the acute infection and, as far as it can be 
predicted so far, last for months and in a certain percent-
age of patients, even longer. COVID-associated olfactory 
loss remains detectable for more than 6 months in a large 
number of patients [6] and even in the long-term course, 
limitations in the ability to smell seem to persist in about 
7% of those affected [11]. When assessing olfactory func-
tion with validated psychophysical tools more than 1 year 
after the infection, an olfactory impairment seems to be 
present in more than 40% of these patients [12]. Given the 
high number of people suffering from COVID-19, a sub-
stantial number of people worldwide will therefore be left 
with a severe olfactory dysfunction.

Patients with acquired olfactory disorders often show 
an impaired QoL [8] and it is known that this olfactory 
QoL correlates with the general QoL [13]. Compared to 
other olfactory disorders, such as sinunasal olfactory dis-
orders, postinfectious olfactory dysfunction is associated 
with a higher level of subjective impairment [8, 14]. In the 
present study, we showed that individuals recovering 
from COVID-19 still experience limitations in their QoL 
even several months after the acute phase of the disease. 
Within post-COVID patients we found an association 
between impairment of olfactory function and QoL – the 
lower the TDI scores the greater the QoL impairment.
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We could observe this reduced QoL of the normosmic 
post-COVID patients even more clearly with the visual 
analogue scale. They had significantly higher scores than 
individuals in the control group. The hyposmic patients 
showed an even greater reduction in QoL.

There were no indications that the data could be unre-
liable, as the post-COVID patients even had a lower score 
in the QOD-DS questions than the control groups. The 
post-COVID patients thus continue to have a significant 
impairment of their QoL, even if the olfactory ability is 
back in the normosmic range. One reason for this could 
be the significantly younger age of the normosmic post-
COVID patients compared to the healthy control group 
(p = 0.01), as olfactory ability decreases with age [15]. It 
could be assumed that this subgroup of post-COVID pa-
tients were already back in the official normosmic range, 
but not yet at baseline and thus felt more impaired. An 
additional modulating factor could be parosmia which 
was observed in both normosmic and hyposmic post-
COVID patients. At least 10% of COVID patients com-
plain of parosmia [3, 16] and an effect of parosmia on 
subjective QoL is well described in the literature [8, 10, 
17]. Also in this study, the scores in the QOD-P and in 
QOD-QOL and QOD-VAS correlated.

However, it is particularly interesting to take a close 
look at the subpopulation of post-COVID patients who 
still had impaired olfactory function at the time of the 
study. Their QoL was decreased compared to the healthy 
control patients. This could be detected both by the QOD-
QOL and the QOD-VAS, and it is not surprising consid-
ering the poorer olfactory function. However, it was 
shown that the hyposmic post-COVID patients did not 
have a worse QoL than hyposmic patients after other viral 
diseases and similar symptom duration. By contrast, 
these patients even showed significantly worse QoL, both 
in the QOD-QOL and QOD-VAS measures. QoL was not 
influenced by parosmia more than in other postviral ol-
factory disorders. This indicates that the decrease in ol-
factory QoL in post COVID patients is not due to a spe-
cific effect of the disorder but that it is more the olfactory 
loss itself that affects QoL, in this case largely independent 
of its cause.

Currently, there is a debate whether COVID-19-asso-
ciated olfactory dysfunction is a separate entity or wheth-
er it behaves like other postviral olfactory disorder. The 
high expression of the surface molecule ACE-2 on the 
sustentacular cells led some authors to suspect a different 
pathomechanism than the direct viral attack on the sen-
sory cells assumed for other postviral olfactory disorders, 
such as the parainfluenza virus [18, 19]. Olfactory disor-

ders in COVID-19 are furthermore often not associated 
with symptoms of rhinitis and in this respect differ phe-
nomenologically and probably also pathophysiologically 
from other viral olfactory disorders [20].

Following meta-analytical comparisons, other authors 
highlight the commonality of COVID-associated olfac-
tory dysfunction with postviral olfactory dysfunction [21, 
22]. The above-mentioned affection of sustentacular cells 
is also known from other viruses, such as influenza vi-
ruses, at least in animal models [19]. With regard to QoL, 
our observations show that it is limited in both entities. 
Whether it is actually less impaired in COVID patients 
than in other postviral olfactory disorders, as our data 
suggest, should be verified by further studies with a larger 
number of participants.

A clear limitation of this study is the diversity of the 
groups, which is due to the different recruitment of the 
groups – from the consultation for COVID-19 patients 
on the one hand and from an already existing database on 
the other hand. This led to significant differences in the 
age of the patients and in the group size. Furthermore, the 
post-COVID patients’ group and the postviral controls 
included significantly more women than men. It is known 
that gender has an influence on QOD-P [8] and that 
women score higher than men when assessing olfactory 
dysfunction [23, 24] probably because they typically out-
perform men in terms of olfactory sensitivity [10].

The assessment of QoL in relation to other COVID-
19-related complaints, e.g., a permanent reduction in 
lung capacity with dyspnoea, headaches and fatigue, 
memory, and sleep disorders [25–28] should also be in-
cluded in further studies. These additional complaints 
might have affected QoL as determined with the QOD. 
Here, other QoL questionnaires could be used. Also, lon-
gitudinal studies should be done, as this study is only a 
snapshot 6 months after infection. Still the present work 
adds to the small body of literature on COVID-19-asso-
ciated olfactory dysfunction and its impact on QoL [29, 
30].
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