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ABSTRACT

Purpose: to analyze the type and length of hospital stay in people who reported
anosmia and ageusia after COVID-19.

Methods: a cross-sectional study with patients who were referred by the hospital after
medical discharge. They answered a standardized in-person questionnaire on age,
sex, anthropometry, need for hospitalization, anosmia, and ageusia. Nonparametric
statistics were calculated to analyze the data. The Mann-Whitney and Kruskal-Wallis
tests were used to compare the groups. Significance was set at p<0.05.

Results: the responses of 201 participants with a mean age of 44.7 + 12.7 years
were analyzed, 52.2% (n = 105) were males, 67.7% had been hospitalized (n =
136), 60.2% (n = 121) reported ageusia, and 55.7% (n = 112) reported anosmia.
There was a difference in days spent in the Intensive Care Unit (ICU) for the Ageusia
group (p = 0.004), which had a shorter length of stay. As for those who reported
anosmia, there was a difference and shorter length of stay for both the ward (p =
0.001) and ICU (p = 0.004). Categorical data showed that anosmia was associated
with hospitalization (yes or no) (p = 0.018; phi = -0.167). Among those who were
not hospitalized, 67% (n = 44) reported anosmia.

Conclusion: those who reported anosmia and ageusia had shorter hospital stays,
when necessary.

Keywords: Hospitalization; Anosmia; Ageusia; COVID-19

1/9



2/9 | Marchiori GM, Branco BHM, Ciquinato DA, Gehren AD, Carvalho GH, Mesti JJ, Marchiori LLM

INTRODUCTION

Since 2019, the entire world has been experi-
encing the SARS-CoV-2 pandemic, which causes
COVID-19 and quickly spread across all continents.
It contaminated many people and had a huge epide-
miological impact on mortality and morbidity, including
secondary changes to acute viral conditions'. Auditory
and olfactory-gustatory disorders, such as anosmia
(or complete loss of smell) and ageusia (or complete
loss of taste), have been reported in some studies and
associated with some viruses. However, there are still
several gaps in the understanding and consensus on
the clinical management of these cases'®.

Ageusia requires differentiation from other taste
disorders such as hypogeusia (decreased sensitivity
to all flavors), hypergeusia (increased taste sensi-
tivity), dysgeusia (unpleasant perception of a tastant),
and phantogeusia (taste perception that occurs in the
absence of a tastant). Anosmia can be characterized
by the absence of a range of normal (normosmic) or
decreased (hyposmic) ability to correctly detect and
label odors, or even by dysosmia (altered olfactory
perception) and phantosmia (olfactory hallucina-
tions)®”. Although ageusia and anosmia are not life-
threatening conditions, they can cause discomfort’.

Considering that smell and taste are essential
sensory functions regarding the quality of life, there is
a need to investigate SARS-CoV-2 in these symptoms
and verify its maintenance during and after acute viral
conditions. Viral upper airway infections can lead to
olfactory and gustatory disorders of varying degrees
and durations; in 70% of cases, they are caused by
rhinovirus, influenza and parainfluenza viruses, respi-
ratory syncytial virus, adenovirus, and SARS-CoV-2
virus'®. Increasingly frequent international reports on
COVID-19 indicate that 5% to 85% of affected patients
have temporarily lost their sense of smell?, acutely and/
or chronically, and there are reports in the literature
indicating the loss of the sense of smell several months
after recovery from the disease?®.

There are still gaps in elucidating the pathways
involved in the loss of smell caused by SARS-CoV-2;
however, the great affinity of the virus with the ACE-2
receptors, which are present in large quantities in
the nasal cavity and the olfactory bulb has been
considered*®. A recent systematic review carried out to
identify evidence in the scientific literature on olfactory
disorders listed six articles out of the 1,788 selected
records'. Studies have shown that olfactory-gustatory
disorders were present even without nasal obstruction/
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rhinorrhea and with their onset even before clinical
signs/symptoms of COVID-19 appeared. The smell/
taste is recovered, when so, usually within the first 2
weeks after the acute solution of the disease*®.

Considering the aforementioned aspects, studies
indicate that SARS-CoV-2 involves human sensory
systems. However, it is due to the involvement of the
vestibulo-auditory system in COVID-19 disease, with
data based only on cases/medical records. Such data
already indicate that COVID-19 can lead to the persis-
tence of anosmia and hyposmia for some time after
recovery from the acute phase, which is estimated in
3-20% of this population*®. In addition to COVID-19, the
risk of olfactory dysfunction is known to increase with
advancing age and may result from chronic sinonasal
diseases, severe head trauma, upper respiratory
infections, or neurodegenerative diseases*®. These
disorders impair the ability to sense alert odors in food
and the environment, in addition to impairing the quality
of life related to social interactions, food, and the sense
of well-being®.

Given the above, it is believed that population
studies on the prevalence and associated factors,
involving the different symptoms caused by COVID-19,
can contribute to the construction of knowledge
about symptoms secondary to the disease and their
permanence in patients recovered from the acute
phase of the disease in its mildest and most severe
forms. Considering that COVID-19 is a disease whose
knowledge is still under construction, with high trans-
missibility and without consensual treatment available
to everyone, the identification of patients and their
symptoms at greater risk of evolving to the critical
form of the disease is fundamental®. Therefore, the
central objective of the present research was to analyze
the type and duration of hospital stay in people who
reported anosmia and ageusia, after COVID-19.

METHODS

This cross-sectional study is part of the
Public Notice of the Research Program for the Unified
Health System (PPSUS) of the Araucaria Foundation
of the State of Parand. The Human Research Ethics
Committee of the Universidade Cesumar, Brazil,
approved the project under number: 4,546,726. All
research participants were informed about the objec-
tives and procedures to be carried out and voluntarily
signed an informed consent form.
Patients were recruited via referral from the hospital
institution after medical discharge. Data for this broad



research project® were collected between August and
December 2021, performing clinical assessments
(blood pressure measurement, blood glucose, oxygen
saturation, physical assessment with anthropometry,
body composition with electrical bioimpedance,
and cardiorespiratory stress test) and applying a
standardized questionnaire with 90 open-ended and
closed-ended questions, including data on medical
history, pre-existing diseases, need for hospitalization,
time and type of hospital stay, anosmia, and ageusia
(with questions about the presence of symptoms during
and/or after COVID-19 and duration of symptoms after
hospital discharge).

The severity of COVID-19 was classified according
to the “Clinical management of COVID-19: Living
guidance” (World Health Organization, 2021)" by a
physician who was part of the team. For this study, the
inclusion criteria were as follows: being 19 to 65 years
old; having been diagnosed with COVID-19 via quali-
tative molecular testing (RT-PCR); having contracted
COVID-19 between January 34, 2021, and July 1%,
2021; and having received the 1%t dose of the COVID-19
vaccine. As exclusion criteria, the following were
not accepted: patients with debilitating neurological
diseases; and people with limited mobility (using a
cane or wheelchair).

SPSS software version 20 for Windows was used
to analyze the data. Nonparametric statistics were
applied. The Mann-Whitney test was used to compare
the groups with and without ageusia, with and without
anosmia, and the length of stay. The effect size was
calculated with the equation: r = Z / Vv n, where “r”
is the correlation coefficient, “Z” is the standardized

U-value, and “n” is the number of observations''.
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The Kruskal-Wallis test was used to compare three
groups, namely: N/A (not applicable — that is, that did
not present either ageusia or anosmia symptoms),
ageusia or anosmia (that presented one symptom
or the other), and both (presented both ageusia and
anosmia symptoms) and length of hospital stay. For
the effect size, the estimated square epsilon (Er2) was
calculated with the equation: Er2 = H/(n2 -1)/(n + 1);
where “Er2” is the coefficient ranging from 0 (indicating
no relationship) to 1 (indicating perfect relationship);
“H” is the value obtained with Kruskal-Wallis, and “n”
is the number of observations'. Effect sizes and corre-
lation classifications followed the Cohen classification'.
The chi-square test was used to verify the association
between the categorical variables; the phi value and
Cramer’s V were also calculated. For all analyses,
the significance level was set at p<0.05. In addition,
multiple linear regression analysis (backward or
backward method) was used to control for the influence
of anosmia, ageusia, sex, and age on the length of stay
(in days) in the ward and intensive care unit (ICU).

RESULTS

The responses of 201 participants with a mean
age of 44.7 + 12.7 years were analyzed, 52.2% (n =
105) were males; 67.7% were hospitalized (h = 136);
60.2% (n = 121) reported ageusia and 55.7% (n = 112)
reported anosmia. There were no cases of non-recovery
of smell or taste. The minimum and maximum length of
ward stay for those reporting ageusia (n = 121) were 0
and 30 days, respectively, and 0 to 82 days in the ICU.
For those who reported anosmia (n = 112), it was 0 to
18 days in the ward, and 0 to 82 days in the ICU. The
data can be seen in Table 1.
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Table 1. Absolute and relative frequency of the categorical and continuous variables (n = 201)

CATEGORICAL VARIABLES n %
SEX

Males 105 52.2
Females 96 47.8
HOSPITALIZATION

No 65 32.3
Yes 136 67.7
TYPE OF HOSPITAL STAY

No hospitalization needed 65 32.3
Ward 75 37.3
ICU 17 8.5
Both 44 21.9
OXYGEN THERAPY

No 84 41.8
Yes 117 58.2
AGEUSIA

No 80 39.8
Yes 121 60.2
TASTE RECOVERY

Taste was not lost 80 39.8
Yes, totally 81 40.3
Yes, partially 40 19.9
TIME OF AGEUSIA

N/A 80 39.8
< 2 months 93 46.3
2 — 4 months 11 5.5
4 — 6 months 5 2.5
> 6 months 12 5.9
Could not inform precisely 12 6.0
ANOSMIA

No 89 443
Yes 112 b5.7
SMELL RECOVERY

Smell was not lost 89 443
Yes, totally 73 36.3
Yes, partially 39 19.4
TIME OF ANOSMIA

N/A 89 44.4
< 2 months 79 39.3
2 — 4 months 16 7.9
4 — 6 months 3 1.5
> 6 months 14 6.9
Could not inform precisely 14 7.0
CONTINUOUS VARIABLES Mean standard deviation
Age (years) 47.7 12.7
Height (cm) 165.7 16.2
Weight (kg) 86.8 20.0
BMI 31.1 6.5
Length of ward stay (days) 6.2 7.1
Length of ICU stay (days) 5.8 12.8
Ageusia (n = 121) Minimum Maximum
Length of ward stay (days) 0 30
Length of ICU stay (days) 0 82
Anosmia (n = 112)

Length of ward stay (days) 0 18
Length of ICU stay (days) 0 82

Captions: N/A = not applicable; BMI = body mass index; ICU = intensive care unit; n = number; % = percentage

Rev. CEFAC. 2022;24(2):e9322 | DOI: 10.1590/1982-0216/20222429322



Anosmia and ageusia after COVID-19 | 5/9

Table 2 indicates that a difference was found in the there was a difference both for admission to the ward
number of days spent in the ICU for the ageusia group (p = 0.001) and to the ICU (p = 0.004); and those who
(p = 0.004); those who reported ageusia had a shorter reported anosmia had a shorter hospital stay.
length of stay. As for those who reported anosmia,

Table 2. Comparison between two groups of patients with ageusia or anosmia and type and length of stay

No ageusia Ageusia p-value
(n =78) (n=121) Mann Whitney
p = 0.052
Length of ward stay (days) 70-11] 2 5[0-9]2 f=013
Length of ICU stay (days) 0[0-12]2 0 [0-1]2 pr=_0(')033
No anosmia Anosmia p-value
(n = 86) (n =112) Mann Whitney
p =0.001*
Length of ward stay (days) 8 [0-13]2 4 [0-7]2 (= 0.26
Length of ICU stay (days) 0[0-12]2 0 [0-1]2 pr=_0(.)0§g

Captions: a = median and interquartile range [25%-75%]; p = statistical significance value; r = effect size for the Mann-Whitney test; * = statistically significant
difference; ICU = intensive care unit

When considering also those who did not present comparison showed a difference between the Both
symptoms of ageusia or anosmia (N/A group), there group (with anosmia and ageusia) and N/A group
was a difference in the length of stay, both in the ward (Table 3) — those who had both conditions spent fewer
(p = 0.007) and in the ICU (p = 0.011), and the paired days in the hospital. The effect size was small.

Table 3. Comparison between three groups of patients with ageusia and/or anosmia and the type and length of hospital stay

N/A Ageusia or anosmia Both p-value
(n = 69) (n = 25) (n = 104) Kruskal Wallis
Length of ward stay (days) 8 [0-12]° 410-13]2 410-7]° pEj—O'gooz
0= 0011*
Length of ICU stay (days) 0 [0-13]2 0[0-3]° 0[0-01° F2 = 0.01

Captions: a = median and interquartile range [25%-75%]; p = statistical significance value; Er2 = effect size for the Kruskal-Wallis test; * = statistically significant
difference; N/A = not applicable — did not report either ageusia or anosmia; ICU = intensive care unit

For categorical variables, there was an association were not hospitalized, 67% (n = 44) reported anosmia.
between anosmia and the need for hospitalization (yes Other non-significant variables (p > 0.05) can be seen
or no) (p = 0.018; phi = -0.167). Among those who in Table 4.
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Table 4. Association between anosmia and ageusia and hospitalization

Variables Was not hospitalized Was hospitalized p.-value
chi-square

Ageusia

No 20 (30.8) 60 (44.4) p = 0.064

Yes 45 (69.2) 75 (55.6) phi = 0.131

Taste recovery

N/A 20 (30.8) 60 (44.4) b =0.166

Yes, totally 29 (44.6) 51 (37.8) ohi = 0 134

Yes, partially 16 (24.6) 24 (17.8) '

Time to recover taste

N/A 20 (30.8) 57 (46.3)

< 2 months 30 (46.2) 53 (43.1) b = 0.057

2 — 4 months 6 (9.2) 5(4.1) V= 0223

4 — 6 months 4(6.2) 1(0.8) '

> 6 months 5(7.7) 7(5.7)

Anosmia

No 21 (32.3) 67 (50) p=0.018*

Yes 44 (67.7) 67 (50) phi = -0.167

Smell recovery

N/A 21 (32.3) 67 (50) b = 0.061

Yes, totally 28 (43.1) 44 (32.8) hi = -0.168

Yes, partially 16 (24.6) 23 (17.2) P '

Time to recover smell

N/A 22 (34.4) 61 (50)

< 2 months 27 (42.2) 45 (36.9) 0= 0211

2 — 4 months 6 (9.4) 8 (6.6) Ve 0'179

4 — 6 months 2(3.1) 1(0.8) '

> 6 months 7 (10.9) 7(5.7)

Captions: N/A — not applicable; * statistically significant.

Finally, multiple linear regression analysis showed
that for the length of stay in the ward, only anosmia
data were significant (p < 0.001; adjusted R2: -0.085;
B = -0.299), that is, anosmia contributed with 8.5% of
the findings. The value of 3 in Table 5 indicates that, for

each person who reported anosmia, there was a 0.085
standard deviation decrease in the length of hospital
stay (in days). For ICU length of stay, there were no
significant predictors. These data can be viewed in
Table 5.

Table 5. Analysis of significant predictors with multiple linear regression for length of stay

Dependent variable Predictors Adjusted R2

B F t p-value

Length of ward stay Anosmia 0.085
Length of ICU stay - -

-0.299 19.205 -4.382 0.001*

Captions: Adjusted R2 (when multiplied by 100, this value represents a percentage of the variability explained by the model); B (beta — standardized coefficient);

F (ANOVA F statistics); t (t-statistics); *(statistically significant).
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DISCUSSION

This study aimed to analyze the type and length
of hospital stay in people who reported anosmia and
ageusia after COVID-19. Those who reported anosmia
and ageusia had a shorter length of stay, both in the
ward and in the ICU, when necessary. Most of those
who reported anosmia were not hospitalized.

According to the data presented, many partici-
pants who recovered from COVID-19 reported ageusia
(60.2%) and anosmia (55.7%). Such findings are similar
to a study carried out in the United Arab Emirates in 500
patients with mild to severe COVID-19, which found that
a total of 26.4% were asymptomatic and 21.4% were
classified as having less severe symptoms™. Nearly
equal proportions of the study population experienced
extreme reductions in taste (43%) and loss of smell
(44%). Statistically significant decreases in the senses
of smell and taste were observed among younger
subjects. The magnitude of the reduction in both sense
changes increased sharply from the asymptomatic
group to the paucisymptomatic and symptomatic
groups'™. Thus, the authors conclude that anosmia or
sudden ageusia need to be recognized for the early
detection of COVID-19 infection and to identify hidden
carriers, favoring an early isolation strategy to restrict
the spread of the disease'.

One hypothesis about the pathophysiology of post-
infectious olfactory loss is that viruses could trigger an
inflammatory response of the nasal mucosa or directly
damage the olfactory neuroepithelium. However, in
patients with COVID-19, loss of smell can occur without
other rhinological symptoms or suggestive nasal
inflammation. According to evidence, anosmia-related
SARS-CoV-2 may be a novel viral syndrome unique
to COVID-19'%. Furthermore, through experimental
intranasal inoculation in mice, SARS-CoV-2 can be
inoculated into the olfactory neural circuit'®. That is,
the neuronal cells present in the olfactory epithelium
have the host receptors ACE2 and TMPRSS2, which
increases the possibilities of subsequent brain infection,
starting from the olfactory neurons'®’.

Another interesting finding was the relationship
between anosmia and ageusia with less need for hospi-
talization and/or stay, especially in the ward. In this
sense, a study carried out in Brazil'® in 261 participants
who had mild to severe COVID-19 showed that there
was a significantly higher proportion of individuals with
olfactory dysfunction in the mild flu syndrome group
than in the severe ones (mild X severe - p < 0.001;
odds ratio = 4.63); this relationship was also maintained
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between mild and critical patients (mild x critical - p <
0.001; odds ratio = 9.28); thus, changes in smell may
be a predictor of a good prognosis of the infection'®.
Another MRI study showed that transient olfactory
bulb edema co-occurred with olfactory dysfunction,
suggesting that an inflammatory response to this viral
invasion by SARS-CoV-2 may also contribute to the
symptomatology'®. Therefore, an efficient and rapid
inflammatory response could contribute to a better
prognosis of COVID-19 in patients with anosmia. The
hyperinflammatory involvement of SARS-CoV-2 may
be correlated with each patient’s pathophysiological
and immunological aspects, directly influencing inflam-
mation with ACE2 and the cluster of differentiation 6
(CD®6) as possible mediators, although this is currently
debated*5%°.

In contrast, the consequences of these acute
and complex immunological phenomena related
to SARS-CoV-2, increased by anosmia, ageusia,
and altered microbiota, can lead to decreased food
intake and exacerbated catabolism. The hyperinflam-
matory involvement of SARS-CoV-2 accentuates the
immunosenescence process, increasing endothelial
damage and, due to mitochondrial dysfunction and
autophagy, induces myofibrillar breakdown and muscle
degradation. Thus, it influences the degree of muscle
mass and functional loss, with consequent acute sarco-
penia, which can widely affect the in-hospital prognosis
of patients, as well as the vulnerability to post-COVID-19
functional and physical deterioration®. In addition,
imposed physical inactivity, confinement, quarantine,
or acute hospitalization with bed rest would intensify
the process of acute sarcopenia®.

Studies relating anosmia and ageusia to pro- and
anti-inflammatory factors are essential and urgent
to identify protective and risk factors in people with
COVID-19. Moreover, they can point to promising
areas of research on biological changes related
to the appearance and permanence of anosmia
and ageusia in this population, understanding the
individual variability of inflammation that results in these
symptoms. In other words, when determining individual
susceptibility, new strategies to prevent olfactory-
gustatory symptoms related to COVID-19 can be
provided. Therefore, science must advance concerning
all types of olfactory-gustatory disorders, each patient’s
pathophysiological aspects and immunity, and those
related to the evolution of the clinical condition, both
during the acute illness of COVID-19 and in the long
form of the disease. In this sense, understanding
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anosmia and ageusia and their etiological factors and
consequences can guide preventive attitudes and
effective therapies to combat the effects of SARS-CoV-2
on the human body, including nutritional support, early
physical and cardiopulmonary rehabilitation, psycho-
logical support, and cognitive training.

Based on the results of the present study and the
aforementioned research, further studies should be
encouraged with healthy adults without hospitalization
and with people with different sensory conditions
regarding anosmia, ageusia, and other senses such
as sight and hearing to deepen the knowledge about
anosmia and ageusia and their actual differential in the
prognosis of COVID-19. Given this, health promotion
programs and health interventions are needed to
support people with anosmia and/or ageusia after
COVID-19, including rehabilitation for subsequent
recovery.

This study brings interesting results but has some
limitations that must be considered. A possible limitation
is self-reported complaints of ageusia and anosmia,
in addition to the cross-sectional study design, which
does not allow for a cause-and-effect relationship.

CONCLUSION

Anosmia and ageusia were important symptoms
in the study, being reported by more than 50% of the
analyzed sample. Those who reported anosmia and
ageusia had a shorter length of stay, both in the ward
and in the ICU, when necessary. There was also an
association between not needing hospitalization and
anosmia. Among those who were not hospitalized, 67%
reported anosmia.
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