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Abstract

Purpose This study investigates the impact of etiology on the epidemiologic profile, disease severity, type of treatment and
therapy outcome in smell and taste disorders.

Methods This is a retrospective analysis of 270 patients that presented with a smell or taste disorder in a specialized, tertiary
care center. An established questionnaire was used to collect data from patients and physicians. Olfactometry was performed
with the Sniffin’ Sticks test kit, while gustometry was performed by taste strips.

Results Post-traumatic etiology was associated with young age (median 46 years) and male sex, and showed the most severe
degrees of smell loss compared to other etiologies (64.3% anosmia). Postinfectious causes occurred more frequently in
females (77.3%) and correlated with a history of pharyngeal surgery, suggesting a vulnerability for virally mediated sensory
dysfunction following adenoid/tonsil removal. Parosmia also correlated with both postinfectious etiology (62.5%) and female
sex. In sinunasal etiology, the presence of nasal polyps worsened the overall olfactory test score by approximately 50%. In
particular, smell threshold and discrimination were reduced, while smell identification was not significantly impacted by
nasal polyp obstruction. Sinunasal dysfunction was the only etiology to show significant improvement after therapy (73.9%
improved). Finally, we could establish good correlations between the subjective impairment and objective dysfunction for
each sensory modality.

Conclusion Each etiology of chemosensory dysfunction shows particular distributions of variables like sex, age, comorbidi-
ties and operations, disease severity, sensory threshold, discrimination and identification. This paper offers a detailed account
of the correlations between the cause and the characteristics of smell and taste loss.
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Introduction also with personal hygiene and social relations and is, there-

fore, associated with depressive symptoms and loneliness

Smell and taste function enables us to enjoy food, detect
dangers and augments our non-verbal ways of communica-
tion and social interaction. Loss of smell and taste impairs
quality of life by causing difficulties not only with eating, but
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[1]. Olfactory impairment makes one more likely to experi-
ence hazardous events [2] and low smell test scores may
even predict a higher mortality rate in elderly patients [3].
The pathophysiology of smell and taste disorders is
complex and can affect each layer of the sensory pathway.
One differentiates between conductive causes, where there
is an obstruction in the way to the sensory epithelium, as
with septal deviation, mucosal swelling or nasal polyps,
and sensorineural ones, such as viral infections and head
trauma, that directly affect the smell receptors or taste
buds, the afferent nerve fibers or central nervous struc-
tures involved in smell and taste perception. Sinunasal,
postinfectious and post-traumatic etiologies together make
up almost 90% of all smell disorders, while a variety of
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other causes account for the rest: idiopathic, iatrogenic,
toxic, neoplastic or congenital [4]. The different patho-
mechanisms lead to different degrees of smell and/or taste
dysfunction and subjective complaints and show differ-
ent distributions of epidemiologic factors. The existing
literature rarely distinguishes between different etiologies
of smell and taste disorders and often focuses on either
smell or taste, while comparisons between etiologies and
correlations of the two chemical senses are scarce [5,
6]. The present work is a retrospective analysis of 270
patients that presented with a smell or taste disorder in a
specialized center and investigates the prevalence and the
distribution of epidemiological and clinical traits as well
as detailed olfactometry and gustometry function in the
different categories of smell loss, adding new data to the
existing literature.

Smell and taste disorders affect a significant percentage
of the general population. Hyposmia has a prevalence of
about 15%, while approximately 5% of the population suf-
fers from anosmia [7]. Gustatory sense is less frequently
affected: only about 3% of patients that sought consulta-
tion in a medical smell and taste center showed a patho-
logical gustometry result [8]. The multiple innervation of
the taste mucosa with fibers from the seventh, ninth and
tenth cranial nerves assures the robustness of the gusta-
tory system compared to smell. A much higher percentage
(66%) complained about a subjective loss of taste, and a
large majority of those (87%) also complained about con-
current smell loss. Since the subjective taste is constructed
from olfactory and gustatory afferent inputs, the impaired
olfactory branch may be often “mistaken” for a taste dys-
function and reported as such by patients [8]. We help
clarify the relationship between subjective impairment and
sensory loss by comparing subjective questionnaire data
to olfactometry and gustometry results.

The therapeutic approach and prognosis of smell and
taste disorders are highly variable, naturally depending on
the etiology. Conservative therapy employs corticosteroids,
antibiotics, vitamins and and minerals as well as functional
rehabilitation by olfactory training, while surgery mainly
aims at resolving the obstruction towards the olfactory cleft.
In the most prevalent, sinunasal hyposmia, sufficient ther-
apy of the primary disease also alleviates loss of smell in
50-100% of patients [9, 10]. Postinfectious smell disorders
can resolve spontaneously and respond to olfactory training
in 25-71% of cases [11]. The less frequent, post-traumatic
etiologies lack efficient causal therapies and show a poorer
prognosis. We show data pertaining to therapy outcome in
these separate etiologies.

This study aims at verifying known correlations and
establishing new interdependencies between cause (etiol-
ogy), clinical appearance and epidemiologic variables in
chemosensory dysfunction.
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Methods
Study design, patient cohort and data acquisition

In this retrospective study, anonymized data sheet analysis
was performed on 280 patients who presented to the Depart-
ment of Otorhinolaryngology at LMU Munich due to an
olfactory or gustatory disorder in a specialized outpatient
clinic over 7 consecutive years. Due to missing data, n=10
patients were excluded. Socioeconomic variables such as age
and gender, other secondary diagnoses, previously known
allergies, previous operations, medication and a history
of substance abuse were self-reported by the patients and
collected by means of a defined questionnaire. This also
included a detailed evaluation of the severity clinical course
of olfactory or gustatory impairment. In addition, objective
data was acquired by the physician in the second part of the
questionnaire. This included a record of the type of therapy
performed as well as olfactory and gustatory testing. The
etiology of taste and smell disorder was determined by the
physician. The questionnaire employed in this study had
been previously developed by Temmel et al. in collabora-
tion with the Working Group "Olfactology and Gustology"
of the German ENT Society [12] (translation provided in
supplementary information). In total, more than 30 variables
were analyzed.

Smell testing

Smell testing were performed using the Sniffin’ Sticks test-
ing kit (https://www.burghart-mt.de/de/medizintechnik/sniff
in-sticks-taste-strips.html) following the protocol described
by Hummel et al. [13]. Odor threshold (T—the concentra-
tion where an odor is recognized), discrimination (D—the
ability to tell two similar smells apart) and identification (I—
the ability to name an everyday smell that is presented) were
also examined. The subjects’ score range between 0 and 16
in each category. The results are entered and evaluated in a
standardized manner using the publicly available software
Olaf from the University Hospital Dresden (https://www.
uniklinikum-dresden.de/de/das-klinikum/kliniken-polik
liniken-institute/hno/forschung/interdisziplinaeres-zentr
um-fuer-riechen-und-schmecken/neuigkeiten/downloads#
software-downloads). The TDI score summed from the three
subtests provides information about the subject's olfactory
performance and ranged between 0 and 48. Olfactory dys-
function is classified into two severity levels: hyposmia (TDI
16.5-30.5) and functional anosmia (TDI < 16.5) while val-
ues above 30.5 are defined as normosmia [13].


https://www.burghart-mt.de/de/medizintechnik/sniffin-sticks-taste-strips.html
https://www.burghart-mt.de/de/medizintechnik/sniffin-sticks-taste-strips.html
https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/neuigkeiten/downloads#software-downloads
https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/neuigkeiten/downloads#software-downloads
https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/neuigkeiten/downloads#software-downloads
https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/neuigkeiten/downloads#software-downloads
https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/neuigkeiten/downloads#software-downloads

European Archives of Oto-Rhino-Laryngology (2023) 280:4111-4119

4113

Taste testing

The screening taste test for assessing the taste qualities
sweet, sour, bitter and salty is carried out with taste strips
("Taste-Strips") from the German company Burghart-Mediz-
intechnik, Wedel as established by Mueller et al. [14]. The
taste test participants had to choose each time between
sweet, sour, salty and bitter in a forced-choice manner. There
was only one taste strip per quality offered in an above-
threshold concentration (the highest of four concentrations
produced by the manufacturer). Between presentations of
the different strips, the mouth is rinsed with water. Since the
"bitter" taste was present the longest, it was offered last. A
pathologic result was defined as failing to recognize at least
one taste quality.

Statistical analysis

Statistical analysis was performed using the SPSS statistical
program (version 25). Data from the SPSS table were ran-
domly checked for correctness with the original documents
(questionnaire, patient file, test results). Categorical varia-
bles were reported in terms of absolute numbers (72) and per-
centage (%) and comparisons of proportions of a categorical
variable in different groups were determined using Pearson's
chi-squared test (if the frequency of the variable were greater
than 5% in all groups) or Fisher's exact test (if at least one
group showed a frequency of the variable less than 5%).
Metric variables were expressed as median and their varia-
tion was expressed using the 25th and 75th percentiles, since
normal distribution could not be assumed after the Shap-
iro—Wilk test. For group comparisons, the Mann—Whitney
U nonparametric test for independent samples was chosen.
Post-hoc adjustments using Bonferroni—-Holm method were
applied for multiple comparisons to counteract the cumula-
tion of type I errors. For all tests, a two-sided p value <0.05

was considered statistically significant. Box plots are used
to visualize data (Table 1).

Results

The most common cause of dysfunction was the postinfec-
tious (28.1%), followed by the sinunasal (23.2%) etiology.
Postinfectious disorders showed a significantly more fre-
quent occurrence in women (38.2% vs. 14.8%, p <0.001).
Conversely, a post-traumatic etiology (15.7% of cases) was
diagnosed more often in men (20.9% vs. 11.8%, p=0.049),
while for the other etiologies the gender distribution was
balanced (p > 0.05). Because of the low numbers of cases,
the etiologies idiopathic, toxic, congenital and neurodegen-
erative as well as those which could did not fit into these
groups were conflated to the category “other” for the further
analyses, rounding up a total of 33% of patients.

Since advanced age is known to correlate to olfactory
decline, the patients’ age in different etiologies was plotted
in Fig. 1.

Overall, the median age was 55 for men and 56 for
women. Post-traumatic patients (median age 46) were sig-
nificantly younger than each of the remaining groups.

Etiology-dependent distribution of main variables

Different causes of taste and smell disorders can lead to dif-
ferent clinical presentations. Table 2 shows an overview of
the most significant variables with respect to medical his-
tory, subjective complaints and objective findings in relation
to the four main etiologies.

We found no associations between comorbidities and the
specific etiologies post-traumatic, postinfectious and sinuna-
sal, while the category “other” correlated significantly with
history of neoplasia (80% of neoplasia patients classified as
“other”).

Table 1 Gender-specific

R SR . Etiology Total (N=267) Men (N=115) Women (N=152) p value
distribution of main etiologies
Post-traumatic 42 (15.7) 24 (20.9) * 18 (11.8) 0.049%¢
Postinfectious 75 (28.1) 17 (14.8) 58 (38.2) * 0.000°
Sinunasal 62 (23.2) 30 (26.1) 32(21.1) 0.383¢
Other 88 (32.9) 44(38.3) 44 (28.9) 0.108"
Idiopathic 12 (4.5) 8 (7.0) 4(2.6) 0.135"
Toxic 9(3.4) 54.3) 4(2.6) 0.750"
Congenital 7(2.6) 43.5) 3(2.0) 0.471°
Neurodegenerative 5(1.9) 1(0.9) 4(2.6) 0.701°
Other 55 (20.6) 26 (22.6) 29 (19.1) 0.466"

Frequency of different etiologies in smell and taste disorders

Percentage of column subgroup (sex) is shown in brackets. p value refers to comparison between genders, *
significant correlation (p <0.05) in ® Fisher’s exact test or © Pearson’s chi-square test
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Fig.1 Age distribution in different etiologies. Box plots show median age, 25th and 75th percentile (box) and range (whiskers). *Significant dif-
ference (p <0.05) between post-traumatic and every other etiology (Mann—Whitney U test with Bonferroni correction)

Although a majority of patients complained about taste
or fine taste (Table 3), pathologic taste test results were rare
(16.8% hypogeusia). Men were significantly more likely to
have a quantifiable taste dysfunction than women (18.8%
vs 9.2%, p=0.029). Hypogeusia patients were also more
likely to have a history of arterial hypertension (41.7% in
hypogeusia vs. 21.9% in normogeusia, p=0.017). The other
comorbidities, including reflux disease, were not associated
with taste disorders.

With regard to the severity of the smell disorder, post-
traumatic patients were the most affected and the only group
significantly more likely to lose the sense of smell entirely
(64.3% anosmia, p=0.002), while postinfectious and rhi-
nosinusitis patients tended to suffer more from hyposmia
than from anosmia (p > 0.05). The degree of subjective
impairment aligned with the severity of sensory loss and
was significantly higher in post-traumatic patients.

Parosmia was more prevalent in women than men
(p=0.015) and found to strongly correlate with a postin-
fectious genesis—two thirds of patients reporting parosmia
suffered from a postinfectious etiology.

With respect of surgical history, sinunasal patients are
naturally more prone to nose and sinus operations, while
postinfectious etiology correlated with history of oropharyn-
geal surgery.

The therapy performed as well as the therapeutical out-
come were finally surveyed. Post-traumatic and postinfec-
tious were most likely to receive standard therapy (p <0.01),
whereas sinunasal and other etiologies were more often
treated by extended therapy (p <0.01). Data regarding
outcome of therapy were only available for 71 (26.3%) of

@ Springer

patients. Only the sinunasal etiology was significantly more
likely to show improvement after therapy (27.4% show
improvement vs. 9.6% show no improvement).

Correlation of subjective complaints with sensory
loss

To further investigate the relationship between subjective
complaints and sensory function, the subjective main prob-
lem was surveyed and put in relation to the taste and smell
test results (Table 3). Patients had to choose between impair-
ment of smell, fine taste (such as aromas) or taste (sweet,
sour, salty, bitter) as main problem. Multiple answers were
permitted.

Most patients (89.3%) complained about smell loss as
the main problem, while 60% complained of fine taste and
only a minority (20.7%) of strict taste impairment. Patients
who reported strict taste impairment as the main problem
were also more likely to have a pathologic taste test result
(p <0.01). Similarly, those reporting smell loss as the main
problem were more likely to suffer from anosmia rather than
hyposmia or normosmia (p <0.01). Subjective impairment
of fine taste was present in a majority of patients regardless
of their olfactometry/gustometry results.

Smell threshold, discrimination and identification
patterns in different etiologies

Post-traumatic smell loss shows significantly worse smell
discrimination and identification than other etiologies but no
significant differences regarding smell threshold. To identify
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Table 2 Distribution of main variables across different etiologies
Total Post-traumatic n (%) Postinfectious n (%) Sinunasal n (%) Other n (%)
N

Comorbidities 162

Diabetes 14 1(2.3) 3 (4.0 4(6.4) 6 (6.8)
0,473 0.703° 0.480° 1.000°

Hypertension 69 10 (23.8) 16 (21.3) 16 (25.8) 29 (32.9)
0.324° 0.764° 0.354° 0.075° 0.823%

Neoplasia 15 1(2.3) 1(1.3) 2(3.2) 12 (13.6)*
0.061° 0.533 1.000 0.532" 0.809°

Reflux 27 4.(9.5) 8 (10.6) 5(8.1) 11 (12.5)

Hypothyreosis 37 4(9.5) 13(17.3) 4(6.4) 15 (17.0)

Taste test results 214

Normogeusia 178 23 (71.9) 59 (95.2) * 39 (62.9) 57 (76.0) *

Hypogeusia 36 9 (28.1) 3(4.8) 6(9.7) 18 (24.0)

Comorbidities in Patients 29 Diabetes Hypertension Neoplasia Reflux Hypothyreosis

with Hpogeusia®: 2(5.5) 15 (41.7) * 3(8.3) 4(11.1) 5(13.8)

Smell test results 270

Normosmia 35 0(0.0) 10(13.3) 10 (16.1) 15 (17.0)

Hyposmia 120 15 (35.7) 41 (54.7) 29 (46.8) 34 (38.6)
0

Anosmia 115 27 (64.3) * 24 (32.0) 23 (37.1) 39 (44.3)

0.667¢ 0.212°¢

Parosmia® 48 6 (12.5) 30 (62.5) * P 3(6.2) 9(18.8)

Subjective impairment 268

Extreme 88 22 (53.7) * 27 (36.0) 18 (30.0) 21 (22.8)

Strong 106 10 (24.4) 31 (41.3) 23 (38.3) 42 (45.6)

Moderate 66 9(21.9) 17 (22.7) 16 (26.7) 24 (26.1)

Mild 8 0(0.0) 0(0.0) 3(5.) 5(5.4)

Surgery 109

Nose/sinus 36 2 (16.6) 3(12.5) 17 (54.8) * 14 (33.3)

Oral/pharynx 58 8 (66.7) 21 (87.5) * 7 (22.6) 22 (52.4)

Ear 1 1(8.3) 0(0.0) 0(0.0) 0(0.0)

Several 14 1(8.3) 0 (0.0) 7 (22.6) 6 (14.3)

Therapy 231

Primary therapy 142 31 (88.6) * 57 (80.3) * 22 (40.7) 32 (45.1)

Extended therapy 89 4(11.4) 14 (19.7) 32(59.3) * 39 (54.9) *

Therapy outcome 71

Improvement 32 2(16.7) 7(50.0) 17 (73.9) * 6(25.0)

No improvement 39 10 (83.3) 7 (50.0) 6 (26.1) 18 (75.0)

Percentage of patients with a specific etiology is shown in brackets (i.e. 95.2% of postinfectious patients that underwent gustometry suffered
from hypogeusia); *percentage of total hypogeusia patients (36); Ppercentage of total patients that report parosmia (48). *Significant correlation
(p<0.05) in Fisher’s exact test or Pearson’s chi-square test (see Materials and methods)

the effect of nasal blockage by polyposis nasi on smell dys-
function we compared patients with nasal polyps against
the other patients suffering from sinunasal smell loss. Taken
individually, threshold and discrimination of smell were
significantly worse in sinunasal patients with nasal polyps
than in ones without (Fig. 2, right), while the combined TDI
score was nearly two times lower in nasal polyps patients.
Smell identification ability was not significantly influenced
by nasal polyps.

Discussion
Purpose of this study

This study examines smell and taste disorders of different
etiologies with respect to their clinical appearance. This
includes quantitative sensory loss as well as smell threshold,
discrimination and identification data, subjective complaints,
medical history, clinical course, therapy and outcome. This
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Table 3 Subjective main problem in relation to taste and smell teste
results

Smell Fine taste Taste
Total (N=270) 241 (89.3%) 162 (60.0%) 56 (20.7%)
Men (n=117) 103 (88.0%) 70 (60.0%) 27 (23.1%)
Women (n=153) 138 (90.2%) 92 (60.1%) 29 (19%)
Normogeusia (n=178) 160 (89.9%) 112 (62.9%) 26 (14.6%)
Hypogeusia (n=36) 31 (86.1%) 20 (55.5%) 14 (38.9%) *
Men: 22 (18.8%) *
Women: 14 (9.2%)
Normosmia (n=35) 27 (77.1%) 21(60.0%) 6 (17.1%)
Hyposmia (n=120) 104 (86.7%) 68 (56.7%) 27 (22.5%)
Anosmia (n=115) 111 (96.5%) * 73 (63.5%) 23 (20.0%)

Percentage of row subgroup (sex/taste test/smell test) is shown in
brackets. *Significant correlation (p<0.05) in Pearson’s chi-square
test

data enables us to delineate a clinical profile for each etiol-
ogy (see below). Of course, the inherent limitations of a
retrospective single-center questionnaire study apply here.

Clinical appearance of different causes of smell
and taste loss

The classification of cases in different etiological groups
may itself be problematic, since the physician decides
upon the etiology mainly based on the patient’s history.
For instance, assignment to a postinfectious etiology
requires a temporal association between smell/taste loss
and an upper airway infection, but the causality cannot be

verified and sometimes the cause may lie elsewhere. In
neurodegenerative diseases, for example, smell loss can
occur years before the neurological symptoms that ulti-
mately lead to diagnosis.

The sex distribution was even in the entire study cohort.
Postinfectious and post-traumatic causes distributed une-
venly between male and female sex with a significantly
higher likelihood of females to suffer from postinfectious,
and of men to suffer from post-traumatic taste loss. While
the latter is explained by the “risk appetite” of the male sex
[15], the connection between female sex and postinfectious
smell loss has not yet been elucidated. Females are also
more likely to suffer from parosmia, as are patients suffer-
ing from postinfectious smell loss. The clustering of these
three variables raises the question of a confounder, which
cannot be clarified in our study. While it is known that
females outperform males in olfactory tests, it is unclear
why they seem to suffer more than males from postinfec-
tious olfaction impairment.

Post-traumatic chemosensory disorders impact the
smell and taste function most severely. Unlike in the other
categories, a majority of post-traumatic patients were
anosmic and reported extreme subjective impairment,
despite their significantly younger age. This is in line
with previous literature [16]. The high disease severity
does not necessarily correlate with extensive therapeutic
efforts, since a large majority of post-traumatic patients
only received primary therapy. Direct traumatic disruption
of the olfactory pathway is arguably irreversible in most
cases, and there is still a lack of appropriate treatment to
influence this type of sensorineural smell loss.
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Fig.2 Smell threshold, discrimination and identification. Left:
threshold (blue), discrimination (red) and identification (green) scores
in the main etiologies. *Significant differences (p <0.05) in D and 1
score between post-traumatic and other etiology groups (Mann—Whit-
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or D score between nasal polyps and no nasal polyps (Mann—Whitney
U test)
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Postinfectious cases are described by a sudden onset
(84%) and severe subjective dysfunction: more than three
quarters complain about either extreme or strong impair-
ment. The majority of postinfectious patients were hypos-
mic (55%) and a considerable amount (32%) were anosmic.
However, taste loss was observed less frequently in postin-
fectious patients compared to the other etiologies, which
is in disagreement with previous literature [16]. Interest-
ingly, there was a significant association between postin-
fectious disease and history of operations in the pharynx,
especially tonsil and adenoid removals. It might be interest-
ing to investigate whether adenotonsillectomy might lead
to a weakened immune defense against the viral pathogen,
facilitating infection and dysfunction of the sensory epithe-
lium. Finally, most postinfectious patients received primary
therapy. Indeed, the good therapeutic response to olfactory
training is well known in postinfectious smell loss, while
corticosteroids—Ilocal or systemic—show no additional
benefit [17]. We could not identify any improvement after
therapy in postinfectious cases. Notably, data to therapy out-
come was scarce (26.3%).

Sinunasal patients are predominantly hyposmic (46.8%)
and report strong complaints. The nasal polyps subgroup
scored worse than other sinunasal patients in the smell test.
This is well known and surely one of the reasons for the
generous interest in the recent advances in antibody therapy
for nasal polyps [18]. Moreover, smell loss is a main crit-
erium for recommending antibody therapy [19]. In contrast
to the other etiologies, sinunasal disease primarily impacts
smell conduction, making it more responsive to therapies
that “clear up” the nose. This is the only subgroup to report
an improvement of symptoms following therapy, despite the
scarce data available for disease outcome. Documenting and
quantifying therapeutic response is often overlooked in the
clinical routine and patients often receive continuous treat-
ment without significant effect. Gathering outcome data is
essential for filtering out effective treatments and avoiding
unnecessary ones.

Smell threshold, discrimination and identification

There are only little data available on smell threshold, dis-
crimination and identification function in different etiolo-
gies [16]. This study shows that mechanical damage to the
olfactory filaments or other central structures, like in post-
traumatic etiology, lead to a significantly reduced ability to
tell smells apart (discrimination) and identify known smells
(identification) compared to the other etiologies. On the
other hand, when there is a conductive problem as with nasal
polyps, smell threshold and discrimination are significantly
impaired. While nasal blockage might lead to a decreased
odor concentration around the olfactory mucosa and thus
explain the change of threshold, further work is needed to

clarify the exact connection between sensorineural damage
and higher olfactory functions such as discrimination and
identification.

Parosmia

The presence of parosmia strongly correlates with a postin-
fectious etiology. The mechanism of parosmia supposes
a mis-wiring of olfactory neurons to the glomerulus dur-
ing regeneration and is associated with olfactory recovery
(peripheral mis-wiring theory) [20, 21]. This is coherent
with the pathophysiology of postinfectious smell loss [22,
23]. Interestingly, in our study cohort, women are signifi-
cantly more likely to suffer from parosmia than men, which
is in line with previous findings [24]. The influence of sex
on the development and perception of parosmia is yet to be
systematically addressed in a systematic manner.

Taste impairment: subjective and objective

In our study, men were more frequently affected by hypo-
geusia than women. Previous reports on sex differences in
gustatory function are divergent [25, 26] and the nature of
these differences is still a matter of debate. Hypogeusia also
correlated with history of arterial hypertension. It is known
that patients under beta blocker, ACE-inhibitor or calcium
antagonist therapy have lower electrogustometric thresholds
than healthy people [27, 28]. Our result may be interpreted
as a side effect of antihypertensive drug intake.

Taste testing was performed using one taste strip per
taste quality in an above-threshold concentration. Although
this method maximizes sensitivity, it is a limitation of this
study by increasing the chance for false positive results. The
low prevalence of true gustatory disorders is well known
(13-20%) [29]. Complaints of taste loss, in comparison,
are much more frequent than objective dysfunction and are
thought to reflect rather the loss of smell, not taste, function
[8]. We show that, when allowing patients to differentiate
between fine taste and taste in their reports, there is a cor-
respondence between complaints and sensory impairment.
Complaints of strict taste impairment are present in a simi-
lar amount of patients as those with a pathologic taste test
result and the two variables correlated significantly. Simi-
larly, anosmia correlated with reporting smell loss as main
problem. Reporting fine taste disturbances was a prevalent
(>55%) but unspecific trait of both hyposmic/anosmic
and hypogeusic patients, confirming that flavor perception
results from the integration of these two different chemosen-
sory channels.
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