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Abstract

Background: Long COVID frequently presents with persistent olfactory dysfunction (OD), affecting both physical and psychologi-
cal well-being. This study aims to evaluate the mental health consequences of OD in long COVID patients.

Methodology: A cross-sectional study involved 86 adult patients. Participants presented OD for at least three months post-CO-
VID-19 and were evaluated using the extended battery of Sniffin’ Sticks test (SST). Psychological assessments included the Impact
of Event Scale-Revised (IES-R), Beck Hopelessness Scale (BHS), Depression, Anxiety, and Stress Scale-21 (DASS-21), and Quality of
Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q).

Results: Significant differences in mental health factors were observed between patients with and without OD: in comparison

to normosmic patients, hyposmic patients showed higher [ES-R Total, Avoidance, and Hyperarousal scores, along with increased
DASS-21 Anxiety scores and BHS total scores.

Conclusions: OD in long COVID patients were significantly associated with increased post-traumatic stress symptoms, anxiety
symptoms and hopelessness, and with lower quality of life. Limited sample size, inability to determine causation and exploratory
nature of the study may limit the generalizability of results. Comprehensive management addressing both physical and mental
health should be assessed in long COVID patients.
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Introduction

The COVID-19 pandemic has caused severe global impacts, with
the acute effects of SARS-CoV-2 infection being well documen-
ted. While most people recover, a significant number of subjects
experience prolonged symptoms, known as long COVID. Long
COVID, defined by WHO as post-COVID condition @, refers to the
persistence of symptoms long after the acute phase of the infec-
tion has resolved ?3. Long COVID remains a clinical challenge @,
with an estimated incidence of 10-35% for unvaccinated people
not hospitalized and 8-12% for vaccinated individuals ©. Persis-
tent COVID-specific symptoms that significantly affect quality
of life include fatigue, alterations in the sense of smell or taste,
and muscle pain ©. One of the most common and distressing
symptoms reported by long COVID patients are the loss of the
sense of smell 79, Olfactory dysfunction (OD) has profound
implications not only on physical health but also on psychologi-
cal well-being "2, The ability to smell influences daily activities,
social interactions, enjoyment of food, and can even affect
personal safety "". Consequently, patients experiencing OD may
face unique psychological challenges, which are yet to be fully
understood 2.

Evaluating the psychological and psychiatric consequences of
OD in long COVID patients is critical for several reasons. Firstly,

it provides a deeper understanding of the range of long COVID
symptoms and their multidimensional effects on patients’ lives.
Secondly, assessing the psychological and psychiatric conse-
quences can guide healthcare providers developing compre-
hensive management plans that address both physical and
mental health needs. This is particularly important considering
the potential for these psychological effects to exacerbate the
burden of the disease, leading to a vicious cycle of deteriorating
mental and physical health.

Despite the increasing recognition of long COVID as a public
health issue, there remains a significant gap in the literature
regarding the effects of OD on mental health in these patients.
Most existing studies have focused on the physiological aspects
of COVID-19 and its long-term symptoms, with less attention
given to the psychological and psychiatric sequelae. Instead,
symptoms of depression, anxiety and stress could be present 1
year after infection in 6%, 29% and 10% of previously infected
patients respectively 3. Furthermore, there is a lack of standar-
dized, systematic approaches to evaluate these mental health
impact, which hinders the development of effective interventi-
ons and support mechanisms.

Olfactory function can be assessed through questionnaires that
capture patient self-reports, but it can also be measured and
more precisely quantified using psychophysical tests . To date,
there is a significant gap in the literature regarding studies that
correlate the degree of OD, as psychophysically quantified, with
the severity of psychiatric issues.

To address this gap, we conducted an exploratory cross-sec-
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tional study. This study, which is the result of a collaboration
between specialists in otolaryngology and psychiatry, evaluated
psychological and psychiatric outcomes in long COVID patients
with persistent self-reporting OD using validated psychologi-
cal questionnaires and mental health screening tools. These
instruments assess various aspects of mental health, including
trauma, depression, anxiety, stress, and quality of life. We opted
to psychophysically measure olfactory function and evaluate
psychiatric symptoms dimensionally. By correlating the degree
of OD with psychological outcomes, our study seeks to clarify
the specific mental health challenges faced by these patients.
We hypothesize that a psychophysically confirmed persistent OD
following COVID-19 is associated with increased post-traumatic,
depressive and anxiety symptoms, as well as reduced quality of
life.

Materials and methods

Study design and participants

This exploratory cross-sectional study, adhering to the Decla-
ration of Helsinki guidelines, received approval from the Ethics
Committee for Clinical Experimentation of the Friuli Venezia Gi-
ulia Region (CEUR-2020-Os-156). Informed consent was secured
from participants both verbally and in written form. Participants
were consecutively recruited at the Department of Medical, Sur-
gical and Health Sciences, Section of Otolaryngology, University
of Trieste, Trieste, Italy. Inclusion criteria were adult patients (age
> 18); mild symptom during the acute phase of COVID-19; self-
reported persistent alteration in the sense of smell ongoing for
at least three months at the time of psychophysical evaluation
with onset in conjunction with SARS-CoV-2 infection confirmed
by positive results on real-time polymerase chain reaction.
Subjects were considered to have had mild symptoms during
the acute phase of the illness if they exhibited symptoms of
COVID-19 without evidence of lower respiratory disease during
clinical assessment or imaging and had an oxygen saturation of
94% or greater. Participants were excluded if they had: 1) previ-
ous surgery, trauma, or radiotherapy in the oral and nasal cavi-
ties, 2) chronic rhinosinusitis or allergic rhinitis, 3) psychiatric or
neurological disorders, 4) pre-existing OD preceding COVID-19
diagnosis. Comparisons were made between subjects with
psychophysically confirmed OD and those who were normosmic
according to psychophysical tests.

Psychophysical evaluation of the orthonasal olfactory func-
tion

All enrolled subjects underwent an orthonasal olfactory function
evaluation using the extended Sniffin’ Sticks test (SST) battery
(Burghart messtechnik, Wedel, Germany). This included tests for
phenylethyl-alcohol (PEA) odour thresholds (T), odour discrimi-
nation (D), and odour identification (I), each with a maximum
score of 16. The combined three results provided a total TDI



score ranging from 1 to 48, categorizing olfactory function into
functional anosmia (TDI < 16.0), hyposmia (16.25 - 30.50), or nor-
mosmia (TDI = 30.75) ". The SST is known for its high test-retest
reliability and was administered according to a standardized
protocol 19,

Mental health status assessment

Impact of Event Scale-Revised (IES-R). The IES-R is a 22-item
self-report measure designed to assess current post-traumatic
stress symptoms 17, It includes three subscales: intrusion (8
items), avoidance (8 items), and hyperarousal (6 items). Each
item is scored on a 5-point scale ranging from 0 (not at all) to

4 (extremely), with higher scores indicating greater distress 9.
The IES-R is widely used in post-traumatic stress research and

is considered reliable and valid for assessing distress related to
traumatic events. A cut-off score of > 33 for the total score or 1.5
for mean score indicate probable diagnosis of post-traumatic
stress disorder (PTSD) 9. The IES-R is validated within the Italian
population 20,

Beck Hopelessness Scale (BHS). The BHS is a 20-item self-report
inventory designed to measure three major aspects of hopeless-
ness: feelings about the future, loss of motivation, and expecta-
tions @, Respondents answer 'true' or 'false' to each statement,
with the total score indicating the level of hopelessness. The
total BHS score ranges from 0 to 20, with higher score reflecting
higher level of hopelessness, which is an important conside-
ration for patients dealing with chronic conditions like long
COVID, a risk factor for depressive symptoms. The score of the
Italian version of BHS 2 can be categorized into normality (0-3),
mild hopelessness (4-8), moderate hopelessness (9-14) and
severe hopelessness (15-20) ®. A total BHS score > 9 is related
to increased risk for suicide 2429,

Depression Anxiety Stress Scale-21 Items (DASS-21). This scale, a
short form of the original DASS ©9, is a set of three self-report
inventories designed to measure the negative emotional states
of depression, anxiety, and stress *”. The items are scored on a
4-point Likert scale, ranging from 0 (did not apply to me at all) to
3 (applied to me very much, or most of the time). The DASS-21 is
a well-validated instrument and helps in differentiating between
symptoms of anxiety and depression, which can often overlap.
Excellent internal consistency of the three scales of the DASS-21
has been reported ¥, An Italian version of DASS-21 is available
with normative data, confirming the validity of the three-factor
structure ®. The total score is calculated by adding the response
values of each item, with higher scores indicating more severe
levels of depressive, anxiety, and stress symptoms.

Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-
Q). This questionnaire is a self-reported assessment tool that

Hyposmia and mental health in long COVID

measures enjoyment and satisfaction experienced in various
areas of daily functioning, such as physical health, mood, leisure
activities, and social relationships . It is particularly relevant

in assessing the quality of life in patients with chronic health
conditions like long COVID. Participants rate their satisfaction
levels on a scale ranging from 1 (very poor) to 5 (very good),
with higher scores reflecting higher levels of satisfaction. Scores
are often calculated as percentage values of maximum score

to facilitate meaningful comparisons between these areas. The
percentage score is calculated as follows: (Raw score — Minimum
possible score) / (Maximum possible score — Minimum) x 100
81, Rossi et al. 2 conducted an Italian validation study of the
Q-LES-Q.

Statistical analysis

Study sample size was calculated to estimate a difference in
mental health outcomes between normosmic and hyposmic
patients using Cohens d as effect size. Assuming that the rate of
hyposmic-to-normosmic patients was 2.5 ¥, at least 81 patients
had to be enrolled to estimate a Cohen’s d of 0.7, fixing the a
priori probabilities a=0.05 and 3=0.20.

IBM SPSS Statistics 28.0.0.0. program was used for the statistical
analysis of the data. Data analysis was conducted to evaluate
the prevalence of psychological and/or psychiatric alterations
among the participants and correlate the severity of OD, as
measured by the Sniffin’ Sticks test, with the mental health
outcomes derived from the administered questionnaires. Con-
tinuous variables were reported as mean values and standard
deviation (SD), whereas dichotomous and categorical variables
were reported as percentages. Effects size was calculated for
each mental health outcomes; for consistency, Cohen’s statistics
were adopted for all outcomes, taking into consideration their
nature (i.e., Cohen’s d for continuous variables, Cohen’s h for
dichotomous variables, Cohen’s w for categorical variables) and
reported as absolute values. Student’s t test was used for test
difference in continuous variables between groups. Additionally,
the Fisher's exact test was utilized for comparing distributions
across different patient groups and focusing on the categorical
data from psychological questionnaires and psychophysical test
scores. The possible association between severity of OD (TDI
score) and mental health outcomes was assessed using Pear-
son’s correlation coefficient.

To account for potential confounding in the association
between OD and mental health outcome, an analysis of variance
(ANOVA) was further conducted to include sex and age (i.e., <45,
45-54, >55 years) as predictors. The significance level assumed
was a p-value of < 0.05.

During the administration of the questionnaires, a psychiatrist
was present to address any questions and minimize the likeli-
hood of missing data. A predefined protocol was established to
manage potential missing values in accordance with the gui-
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Table 1.1ES-R, DASS-21 and BHS scores according to TDI score.

Total sample TDI (1-48)

IES-R
Total score (0-88); mean (SD) 22.59 (20.02) 25.42 (20.93) 15.29 (15.58) 0.035*
Mean intrusion score; mean (SD) 1.01(0.97) 1.12(1.02) 0.72 (0.79) 0.086
Mean avoidance score; mean (SD) 0.98 (0.89) 1.11(0.92) 0.65 (0.69) 0.027*
Mean hyperarousal score; mean (SD) 1.11 (1.06) 1.26(1.11) 0.73 (0.80) 0.038*
% Normal (0-23) 58.1 50.0 79.2 0.098
% Mild psychological impact (24-32) 11.6 14.5 4.2
% Moderate psychological impact (33-36) 5.8 8.1 0.0
% Severe psychological impact (= 37) 244 274 16.7
% Probable PTSD (= 33) 30.2 355 16.7 0.118
DASS-21
Total score (0-126); mean (SD) 28.81(24.38) 31.32(26.11) 22.33(18.11) 0.126
Depression score (0-42); mean (SD) 8.45(10.02) 9.52(10.89) 5.75 (6.78) 0.058
Anxiety score (0-42); mean (SD) 7.21(7.74) 8.23 (8.51) 4.58 (4.43) 0.012*
Stress score (0-42); mean (SD) 13.14 (9.24) 13.58 (9.28) 12.00 (9.25) 0.480
% Normal depressive score (0-9) 233 19.4 333 0.680
% Mild depressive score (10-13) 7.0 6.5 8.3
% Moderate depressive score (14-20) 15.1 16.1 12.5
% Severe depressive score (21-27) 12.8 12.9 12.5
% Extremely severe depressive score (= 28) 41.9 45.2 333
% Normal anxiety score (0-7) 15.1 12.9 20.8 0.265
% Mild anxiety score (8-9) 8.1 6.5 12,5
% Moderate anxiety score (10-14) 12.8 14.5 8.3
% Severe anxiety score (15-19) 3.5 1.6 8.3
% Extremely severe anxiety score (= 20) 60.5 64.5 50.0
% Normal stress score (0-14) 36.1 339 41.7 0.461
% Mild stress score (15-18) 3.5 1.6 8.3
% Moderate stress score (19-25) 12.8 129 12.5
% Severe stress score (26-33) 15.1 17.7 83
% Extremely severe stress score (= 34) 326 33.9 29.2
BHS
Total score (0-20); mean (SD) 4.83 (4.32) 5.31(4.69) 3.58(2.90) 0.044*
% Normal (0-3) 46.5 41.9 583 0.367
% Mild hopelessness (4-8) 384 38.7 375
% Moderate hopelessness (9-14) 11.6 14.5 4.2
% Severe hopelessness (15-20) 3.5 4.8 0.0
% Increased risk for suicide (= 9) 15.1 19.4 4.2 0.100

* = p value statistically relevant.

delines of each questionnaire manual. Specifically, participants fewer missing items, missing values would have been imputed
would have been excluded from the analyses if they had three using the median value calculated from the available items
or more missing items in any subscale. For subscales with two or  within that subscale. Outliers were identified through graphical

Rhinology Vol 63, No 2, April 2025

224



Table 2. Q-LES-Q scores according to TDI score.

Total sample

Hyposmia and mental health in long COVID

TDI (1-48)

Q-LES-Q

Percentage score of Q-LES-Q areas; mean (SD)
Physical health/activities % 58.96 (21.97)
Feelings % 72.65(12.22)
Work % 54.26 (40.07)
Household duties % 69.94 (25.17)
School/course work % 5.99 (18.48)
Leisure time activities % 61.80 (18.01)
Social relations % 74.14 (14.81)
General activities % 63.86 (17.78)

Raw score of Q-LES-Q areas; mean (SD)
Physical health/activities (13-65) 43.66 (11.43)
Feelings (14-70) 54.67 (9.64)
Work (12-60) 34.14 (24.65)
Household duties (10-50) 37.38(11.82)
School/course work (10-50) 3.44(10.36)
Leisure time activities (6-30) 20.86 (4.32)
Social relations (11-55) 43.63 (6.52)
General activities (14-70) 49.76 (9.95)

inspection of the distribution.

Results

Between February 2022 and May 2023, 86 patients self-repor-
ting persistent OD following COVID-19 (mean [SD] age, 49 [15.6]
years; 63 [73.3%] women) out of 109 consecutive eligible indivi-
duals (78.9%) agreed to participate in this study.

Following a comprehensive evaluation of orthonasal olfactory
function, the mean (SD) TDI score was 26.3 (5.9), with scores of
5.3 (2.6) for threshold (T), 10.7 (2.3) for discrimination (D), and
10.3 (2.7) for identification (I) subdomains. Based on TDI scores, 3
patients (3.5%) were anosmic, 59 (68.6%) were hyposmic, and 24
(27.9%) were normosmic.

The 86 study participants were categorized into two groups ac-
cording to their TDI scores: the first group consists of 24 subjects
with persistent self-reported OD but a TDI score > 30.75 (mean
[SD] TDI score, 33.2 [1.8]), and the second group consists of 62
subjects with persistent self-reported OD and a TDI score <
30.75 (mean [SD] TDI score, 23.6 [4.6]). The mean (SD) duration of
OD at the time of evaluation was 15.1 (6.1) months; no differen-
ces emerged between normosmic and hyposmic patients (mean
OD duration: 15.5 and 14.9, respectively; p=0.752).

The mean psychological questionnaires and mental health

58.89 (23.29) 59.11 (18.59) 0.967
72.49 (17.50) 73.09 (16.82) 0.886
54.40 (40.76) 53.91(39.07) 0.960
71.12 (26.00) 66.90 (23.15) 0.488
4.35(15.85) 10.23 (23.87) 0.274
61.25(19.39) 63.23 (14.10) 0.650
73.27 (15.16) 76.41(13.92) 0.380
62.99 (19.50) 66.09 (12.34) 0.384
43.63(12.11) 73.75 (9.67) 0.965
54.58 (9.81) 54.92 (9.41) 0.886
34.05(25.12) 34.38 (23.91) 0.956
37.79(12.31) 36.33 (10.63) 0.611

2.55 (8.96) 5.75(13.28) 0.284
20.69 (4.65) 21.17 (3.38) 0.651
43.24 (6.68) 44.63 (6.12) 0.381
49.27 (10.92) 51.00 (6.90) 0.386

screening tools scores of the two groups are reported in Table 1
and Table 2. Considering IES-R scores, significantly higher scores
were found in subjects with a TDI score < 30.75 compared to
those with a TDI score = 30.75, both in mean IES-R Total score
(25.42 £ 20.93 vs 15.29 + 15.58; Cohen’s d=0.55; p=0.035), mean
Avoidance score (1.11 + 0.92 vs 0.65 + 0.69; d=0.57; p=0.023),
and mean Hyperarousal score (1.26 + 1.11 vs 0.73 + 0.80; d=0.55;
p=0.038), while no significant differences were observed in
mean Intrusion score (p=0.086) (Table 1).

Considering DASS-21, the mean Anxiety score was significantly
higher in patients with a TDI score < 30.75 (8.23 + 8.51 vs 4.58 +
4.43; d=0.54; p=0.012), while only a trend was observed in mean
Depression score (p=0.059) and no significant differences were
observed in mean Stress score (p=0.480) (Table 1). Considering
BHS, the mean total score was higher in subjects with a TDI
score < 30.75 (5.31 £ 4.69 vs 3.58 + 2.90; d=0.44; p=0.044) but
BHS > 9 was not significantly more frequent (p=0.100) (Table

1). Finally, no statistically relevant differences in Q-LES-Q scores
were observed between groups (Table 2).

After adjusting for potential bias due to sex and age in a mul-
tivariable model (ANOVA), scores were significantly different
according to OD for IES-R Total score (p=0.038), Avoidance
(p=0.032), Hyperarousal (p=0.043), but not for DASS-21 Anxiety
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score (p=0.128) and BHS Total score (p=0.174). Finally, we explo-
red the possible association between severity of OD (TDI score)
and mental health outcomes, finding no statistically significant
correlations (Pearson’s coefficient of -0.25 for IES-R Total score,
-0.11 for DASS-21 Total score, -0.21 for BHS, -0.02 for Q-LES-Q, all
p>0.05).

There were no missing data. No outliers were identified through
graphical inspection of the distribution.

Discussion

This study explored whether persistent psychophysically
confirmed OD, distinct from the acute phase of COVID-19 and
associated with long COVID, may be linked to changes in mental
health status.

Higher rates of symptoms of anxiety, depression, PTSD, psy-
chological distress and stress have already been reported
during COVID-19 pandemic %, For instance, the persistence

of significant PTSD-like symptoms can be related to unremit-
ting exposure to physical symptoms such as OD that could
negatively affect mental health and continuously trigger post-
traumatic like symptoms. PTSD symptoms have been frequently
measured with the Impact of Event Scale-Revised IES-R 2324,
with values higher than 33 and suggestive of PTSD reported in
23.5% of respondents in an Italian general population sample
during the first Italian lock-down period ©7, and in 31.8% of
discharged patients after ICU admission due to acute hypoxemic
respiratory failure related to COVID-19 infection ©®®. Outside from
COVID-19 pandemic, Eid and colleagues &% reported results
from a Norwegian non-clinical sample, with an IES-R mean total
score of 15.86, mean intrusion score of 0.91, mean avoidance
score of 0.84 and mean Hyperarousal score of 0.36. Results from
our outpatient’s sample with persistent OD highlighted 30% of
responders with an IES-R total score > 33 and therefore suf-
fering from probable PTSD. IES-R scores resulted higher than in
non-clinical populations ©® and even greater than individuals
from the general population during the COVID-19 pandemic
and related lock-down restrictions and stress factors ¢7. We
found presence of PTSD symptoms at a level comparable to ICU
admitted patients ©®. We also found that subjects presenting
psychophysically confirmed OD showed significantly higher
scores in IES-R mean total score, mean total avoidance score
and mean total hyperarousal score when compared to patients
without OD.

During COVID-19 pandemic, also higher rates of symptoms of
anxiety, depression and stress have been reported 44, In a
recent large study conducted by the COvid Mental hEalth Trial
(COMET) network “Y, 12% of respondents reported severe or
extremely severe levels of depressive symptoms, 18% of anxiety
symptoms and 42% reported to feel at least moderately stressed
by the situation at the DASS-21. The authors found evidence
that physical isolation and lockdown represent serious threat for
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mental health and well-being of the general population; there-
fore, as an integral part of COVID-19 response, mental health
needs should be addressed “". Moreover, other studies ¢73®
have found that individuals with a history of mental disorders,
obsessive-compulsive symptoms, or obsessive-compulsive traits
faced greater challenges in adapting to the "new normal" after
the lifting of lockdowns. These difficulties were largely medi-
ated by heightened levels of depression, anxiety—including
COVID-related anxiety—and stress “2#) which could contribute
to increased morbidity and mortality associated with these
conditions ¥+, Persistent OD, acting as a chronic stressor, may
exacerbate or even trigger mental health conditions such as
depressive, anxious, or stress-related symptoms. Conversely,
compromised mental health could intensify the severity of OD-
related complaints. To evaluate the association between OD and
mental health status, we chose to use psychophysically confir-
med OD to minimize potential confounding factors and ensure
the accuracy of symptom reporting, particularly in patients with
potentially altered mental health. Our study found elevated
DASS-21 scores in outpatients long after COVID-19 infection
even if previous psychiatric comorbidities were excluded, with
mean values even higher than those reported in a sample of the
general Italian population (DASS-21 Total score 28.81+£24.38 vs
12.3+8.3, Depression score 8.45+£10.02 vs 3.5+3.2, Anxiety score
7.214£7.74 vs 2.4+2.6, Stress score 13.14+9.24 vs 6.4+3.8) ?°. The-
se results suggest higher levels of depressive, anxiety, and stress
symptoms in our sample compared to the reference popula-
tion, suggesting the possible presence of depressive disorders,
anxiety disorders and stress-related disorders in individuals with
longstanding OD that persisted after SARS-CoV-2 infection. Our
analysis also revealed that subjects with psychophysically con-
firmed OD exhibited significantly higher mean DASS-21 Anxiety
scores compared to those without OD. While the difference in
mean Depression scores between these groups did not reach
statistical significance, we observed a trend towards higher
depressive symptoms in hyposmic individuals. These findings
underscore an increase in anxiety symptoms and suggest a po-
tential elevation in depressive symptoms among subjects with
psychophysically confirmed OD. Future research should further
investigate these findings on depressive symptoms to confirm
the absence of an association with OD.

Considering the impact of depressive symptoms, we also looked
for the incidence of hopelessness using the BHS questionnaire
@9, which score is associated with increased risk for suicide @°.
Saricali and colleagues “® reported BHS mean score of 6.62
(SD£4.63) in a cross-sectional online survey in a Turkish general
population sample. Our results reported a mean BHS score of
4.83 (SD£4.32) and showed that 15% of responders have a BHS
> 9. These findings have important implications as 15% of our
sample could be at risk of suicidal behaviours, and particularly
the hyposmia group with a percentage of 19% of subjects at

226



risk (even if no statistically meaningful difference was found
between groups for BHS > 9).

Finally, our results highlighted a reduction in perceived quality
of life for patients experiencing continuous OD comparing to
general population as measured with Q-LES-Q. In the Italian
setting, Pallanti et al. “” reported an evaluation in a group of
healthy volunteers, where Q-LES-Q mean percentual score

was reported as ranging between 83% and 71% in those areas
applicable to all subjects, with mean “general activities” score
of 71%. Considering the overall sample, the mean scores across
all domains of the Q-LES-Q were observed to be lower than the
normative data derived from the Italian population “7,

Taken together, our study underlines the clinical utility of self-
report screening for post-traumatic, depressive and anxious
symptoms in patients with persistent OD following COVID-19.
Our findings suggest that, in clinical practice, particular attenti-
on should be given to patients with psychophysically confirmed
OD, as they may experience more severe post-traumatic and
anxiety symptoms. For these individuals, a targeted psychiatric
evaluation could prove beneficial. Our results could be exten-
ded only to subjects suffering from persistent OD related to
mild to moderate COVID-19 presentation.

A key limitation of this study is its cross-sectional design, which
restricts the ability to establish causal relationships, as the
findings may represent a snapshot influenced by general psy-
chological stress from the pandemic and uncontrolled environ-
mental factors acting as potential confounders. A longitudinal
approach would offer a more comprehensive understanding
of symptom progression and help reduce potential bias. Other
limitations include the relatively small sample size, which may
limit the generalizability of the findings to the broader long
COVID patient population, the recruitment of participants from
a single outpatient clinic, and the fact that these findings are
specifically applicable to individuals with persistent OD related
to mild cases of COVID-19, further constraining external validity.
Unmeasured factors, such as the influence of social or envi-
ronmental conditions, previously unrecognized mental health
disorders, and varying degrees of COVID-19 severity, may have
impacted the outcomes. However, we focused on a homo-
geneous cohort of long COVID patients with OD to minimize
confounding factors from other OD etiologies. Thus, research
questions remain: the causality relationship between long CO-
VID related OD and mental health status, the generability of our
findings, the impact of unmeasured factors, and the influence of
OD secondary to other etiologies on mental health.
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Conclusion

Persistent OD after COVID-19 was found to be associated with
psychiatric symptoms, in accordance with previous studies
48-50) Subjects with psychophysically confirmed OD demon-
strated significantly higher post-traumatic symptomatology,
higher anxiety symptoms and higher hopelessness compared
with patients who had normosmia. The perceived quality of life
was generally lower than the general population. Individuals
with persistent OD following SARS-CoV-2 infection should be
screened for possible presence of psychiatric symptomatology,
and especially those with psychophysically confirmed OD, in a
preventive and personalized medical approach.

Acknowledgements

The authors thank Jerry Polesel, ScD, Unit of Cancer Epidemio-
logy at Centro di Riferimento Oncologico di Aviano (CRO) IRCCS
for statistical support.

Authors' contributions

PBR: conceptualization analysis and interpretation of data,
drafts of the manuscript, revisions during the writing process
for important intellectual content, final approval of the article
before submission. RZC: acquisition, analysis and interpretation
of data, drafts of the manuscript, final approval of the article
before submission. EC: acquisition, analysis and interpretation
of data, drafts of the manuscript, final approval of the article
before submission. LP: acquisition, analysis and interpretation of
data, drafts of the manuscript, final approval of the article before
submission. GT: acquisition, analysis and interpretation of data,
revisions during the writing process for important intellectual
content, final approval of the article before submission. UA: con-
ceptualization, analysis and interpretation of data, drafts of the
manuscript, revisions during the writing process for important
intellectual content, final approval of the article before submis-
sion

Funding
This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflicts of interest
The authors declare that they have no conflicts of interest.

Availability of data and materials
The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Front Immunol. 2023;14:1117464.

Committee on Examining the Working
Definition for Long COVID, Board on Health
Sciences Policy, Board on Global Health,

3.

Rhinology Vol 63, No 2, April 2025



Boscolo-Rizzo et al.

Health and Medicine Division, National
Academies of Sciences, Engineering,
and Medicine. A long COVID definition: a
chronic, systemic disease state with pro-
found consequences [Internet]. Fineberg
HV, Brown L, Worku T, Goldowitz |, editors.
Washington, D.C.: National Academies Press;
2024 [cited 2024 Aug 19]. Available from:
https://www.nap.edu/catalog/27768.

Antar AAR, Auwaerter PG. Long COVID diag-
nostics: an unconquered challenge. Ann
Intern Med. 2024;M24-0892.

Greenhalgh T, Sivan M, Perlowski A, Nikolich
JZ. Long COVID: a clinical update. Lancet.
2024;404(10453):707-724.

Vaira LA, Gessa C, Deiana G, et al. The effects
of persistent olfactory and gustatory dys-
functions on quality of life in long-COV-
ID-19 patients. Life. 2022;12(2):141.
Robineau O, Zins M, Touvier M, et al.
Long-lasting symptoms after an acute
COVID-19 infection and factors associated
with their resolution. JAMA Netw Open.
2022;5(11):22240985.

Boscolo-Rizzo P, Hummel T, Hopkins C, et
al. Comprehensive chemosensory psycho-
physical evaluation of self-reported gus-
tatory dysfunction in patients with long-
term COVID-19, a cross-sectional study.
JAMA Otolaryngol-HEAD NECK Surg.
2022;148(3):281-282.

Boscolo-Rizzo P, Hummel T, Hopkins C, et
al. High prevalence of long-term olfactory,
gustatory, and chemesthesis dysfunction
in post-COVID-19 patients: a matched case-
control study with one-year follow-up using
a comprehensive psychophysical evalua-
tion. Rhinology. 2021;59(6):517-527.

. Croy I, Nordin S, Hummel T. Olfactory disor-

ders and quality of life—an updated review.
Chem Senses. 2014;39(3):185-194.

. Boesveldt S, Parma V. The importance of

the olfactory system in human well-being,
through nutrition and social behavior. Cell
Tissue Res. 2021,383(1):559-567.

. Schéfer L, Schriever VA, Croy I. Human olfac-

tory dysfunction: causes and consequences.
Cell Tissue Res. 2021;383(1):569-579.

. Rass V, Beer R, Schiefecker AJ, et al.

Neurological outcomes 1 year after COVID-
19 diagnosis: a prospective longitudinal
cohort study. Eur J Neurol. 2022;29(6):1685-
1696.

. Whitcroft KL, Altundag A, Balungwe P, et

al. Position paper on olfactory dysfunction:
2023. Rhinology. 2023;61(33):1-108.

. Hummel T, Kobal G, Gudziol H, Mackay-Sim

A. Normative data for the “Sniffin’ Sticks”
including tests of odor identification, odor
discrimination, and olfactory thresholds: an
upgrade based on a group of more than
3,000 subjects. Eur Arch Otorhinolaryngol.
2007;264(3):237-243.

. Haehner A, Mayer A-M, Landis BN, et al.

High test-retest reliability of the extended
version of the “Sniffin" Sticks” test. Chem
Senses. 2009;34(8):705-711.

. Weiss DS, Marmar CR. The impact of event

scale - revised. In: Wilson JP, Keane TM, edi-

Rhinology Vol 63, No 2, April 2025

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

tors. Assessing Psychological Trauma and
PTSD. New York: Guilford Press; 1997.

. Weiss DS, editor. The Impact of Event Scale:

Revised. In Cross-cultural Assessment of
Psychological Trauma and PTSD; Wilson JP,
Tang CS [Internet]. Boston, MA: Springer US;
2007 [cited 2024 Mar 20]. (International and
Cultural Psychology Series). Available from:
http://link.springer.com/10.1007/978-0-387-
70990-1.

. Creamer M, Bell R, Failla S. Psychometric

properties of the Impact of Event Scale -
Revised. Behav Res Ther. 2003;41(12):1489-
1496.

Craparo G, Faraci P, Rotondo G, Gori A. The
Impact of Event Scale - Revised: psycho-
metric properties of the Italian version in a
sample of flood victims. Neuropsychiatr Dis
Treat. 2013;9:1427-1432.

Beck AT, Weissman A, Lester D, Trexler L.
The measurement of pessimism: the
hopelessness scale. J Consult Clin Psychol.
1974,42(6):861-865.

Pompili M, Tatarelli R, Rogers JR, Lester D.
The hopelessness scale: a factor analysis.
Psychol Rep. 2007;100(2):375-378.

Serafini G, Lamis DA, Aguglia A, et al.
Hopelessness and its correlates with clinical
outcomes in an outpatient setting. J Affect
Disord. 2020;263:472-479.

Beck AT, Brown G, Berchick RJ, Stewart BL,
Steer RA. Relationship between hopeless-
ness and ultimate suicide: a replication with
psychiatric outpatients. Am J Psychiatry.
1990;147(2):190-195.

Brown GK, Beck AT, Steer RA, Grisham JR.
Risk factors for suicide in psychiatric out-
patients: a 20-year prospective study. J
Consult Clin Psychol. 2000;68(3):371-377.
Lovibond SH, Lovibond PF. Manual for
the depression anxiety stress scales. 2. ed.
Sydney: Psychology Foundation; 1995. 42 p.
(Psychology Foundation monograph).
Brown TA, Chorpita BF, Korotitsch W,
Barlow DH. Psychometric properties of
the Depression Anxiety Stress Scales
(DASS) in clinical samples. Behav Res Ther.
1997;35(1):79-89.

Henry JD, Crawford JR. The short-form ver-
sion of the Depression Anxiety Stress Scales
(DASS-21): construct validity and normative
data in a large non-clinical sample. Br J Clin
Psychol. 2005;44(Pt 2):227-239.

Bottesi G, Ghisi M, Altoe G, Conforti E,
Melli G, Sica C. The Italian version of the
Depression Anxiety Stress Scales-21: factor
structure and psychometric properties on
community and clinical samples. Compr
Psychiatry. 2015;60:170-181.

Endicott J, Nee J, Harrison W, Blumenthal
R. Quality of life enjoyment and satisfac-
tion questionnaire: a new measure.
Psychopharmacol Bull. 1993;29(2):321-326.
Schechter D, Endicott J, Nee J. Quality of
life of “normal” controls: association with
lifetime history of mental illness. Psychiatry
Res. 2007;152(1):45-54.

Rossi A, Rucci P, Mauri M, et al. Validity and
reliability of the Italian version of the quality

228

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

of life, enjoyment and satisfaction question-
naire. Qual Life Res Int J Qual Life Asp Treat
Care Rehabil. 2005;14(10):2323-2328.

Prem B, Liu DT, Besser G, et al. Long-
lasting olfactory dysfunction in COVID-
19 patients. Eur Arch Otorhinolaryngol.
2022;279(7):3485-3492.

Carra G, Crocamo C, Bartoli F, et al. Were
anxiety, depression and psychological dis-
tress associated with local mortality rates
during COVID-19 outbreak in Italy? Findings
from the COMET study. J Psychiatr Res.
2022;152:242-249.

Wang J, Xu M, Li X, Ni Y. A latent class analy-
sis of hopelessness in relation to depression
and trauma during the COVID-19 pandemic
in China. J Affect Disord. 2023;329:81-87.
Carmassi C, Tosato S, Bertelloni CA, et al.
PTSD trajectories across different mental
disorders in the second year of the COVID-
19 pandemic in Italy: a naturalistic, longitu-
dinal, multicenter study. Int Rev Psychiatry
Abingdon Engl. 2022;34(7-8):797-808.
Bonichini S, Tremolada M. Quality of life and
symptoms of PTSD during the COVID-19
lockdown in Italy. Int J Environ Res Public
Health. 2021;18(8):4385.

Deana C, Vetrugno L, Cortegiani A, et
al. Quality of life in COVID-related ARDS
patients one year after intensive care
discharge (Odissea Study): a multi-
center observational study. J Clin Med.
2023;12(3):1058.

Eid J, Larsson G, Johnsen BH, Laberg JC,
Bartone PT, Carlstedt B. Psychometric prop-
erties of the Norwegian impact of event
scale-revised in a non-clinical sample. Nord
J Psychiatry. 2009;63(5):426-432.

Albert U, Losurdo P, Leschiutta A, et al. Effect
of SARS-CoV-2 (COVID-19) pandemic and
lockdown on body weight, maladaptive
eating habits, anxiety, and depression in a
bariatric surgery waiting list cohort. Obes
Surg. 2021;31(5):1905-1911.

Fiorillo A, Sampogna G, Giallonardo V, et
al. Effects of the lockdown on the men-
tal health of the general population dur-
ing the COVID-19 pandemic in Italy: results
from the COMET collaborative network. Eur
Psychiatry. 2020;63(1):e87.

Fineberg NA, Pellegrini L, Wellsted D, et al.
Facing the “‘new normal”: how adjusting to
the easing of COVID-19 lockdown restric-
tions exposes mental health inequalities. J
Psychiatr Res. 2021;141:276-286.

Fineberg NA, Pellegrini L, Burkauskas J,
Clarke A, Laws KR. Individual obsessive-
compulsive traits are associated with poor-
er adjustment to the easing of COVID-19
restrictions. J Psychiatr Res. 2022;148:21-26.
Benatti B, Dell'Osso B, Shen H, et al.
Prevalence and correlates of current sui-
cide risk in an international sample of OCD
adults: a report from the International
College of Obsessive-Compulsive Spectrum
Disorders (ICOCS) network and Obsessive
Compulsive and Related Disorders Network
(OCRN) of the European College of
Neuropsychopharmacology. J Psychiatr Res.


https://www.nap.edu/catalog/27768
http://link.springer.com/10.1007/978-0-387-70990-1
http://link.springer.com/10.1007/978-0-387-70990-1

45.

46.

47.

48.

49.

2021;140:357-363.

Albert U, Pellegrini L, Maina G, Atti AR, De
Ronchi D, Rhimer Z. Suicide in obsessive-
compulsive related disorders: prevalence
rates and psychopathological risk factors. J
psychopathol. 2019;(25):139-148.

Saricali M, Satici SA, Satici B, Gocet-Tekin E,
Griffiths MD. Fear of COVID-19, mindfulness,
humor, and hopelessness: a multiple medi-
ation analysis. Int J Ment Health Addict.
2022;20(4):2151-2164.

Pallanti S, Pampaloni I, Rucci P, et al. Quality
of life and clinical characteristics of patients
with generalized and performance-focused
social anxiety disorder: an lItalian study. Int
J Psychiatry Clin Pract. 2008;12(4):256—-260.
Neuland C, Bitter T, Marschner H, Gudziol
H, Guntinas-Lichius O. Health-related and
specific olfaction-related quality of life in
patients with chronic functional anos-
mia or severe hyposmia. Laryngoscope.
2011;121(4):867-872.

Pirker-Kees A, Platho-Elwischger K, Hafner
S, Redlich K, Baumgartner C. Hyposmia
is associated with reduced cognitive
function in COVID-19: first preliminary
results. Dement Geriatr Cogn Disord.

Paolo Boscolo-Rizzo', Riccardo Zandonella Callegher??, Emilia Cancellieri',

50.

2021;50(1):68-73.

Rass V, Beer R, Schiefecker AJ, et al.
Neurological outcome and quality of life
3 months after COVID-19: A prospective
observational cohort study. Eur J Neurol.
2021,28(10):3348-3359.

Luca Pellegrini***, Giancarlo Tirelli', Umberto Albert**

! 1Department of Medical, Surgical and Health Sciences, Section of Otolaryngology, University of Trieste, Trieste, Italy

2 Department of Medicine (DAME), University of Udine, Udine, Italy

3 Department of Mental Health, Azienda Sanitaria Universitaria Giuliano Isontina - ASUGI, Trieste, Italy

“Department of Medicine, Surgery and Health Sciences, University of Trieste

* Hertfordshire Partnership University NHS Foundation Trust, Welwyn Garden City, United Kingdom

229

Hyposmia and mental health in long COVID

Riccardo Zandonella Callegher
Department of Medicine
Surgery and Health Sciences
University of Trieste

Trieste

Italy

and

Department of Mental Health
Azienda Sanitaria Universitaria Giulia-
no Isontina

ASUGI

Trieste

Italy

Tel: +39-34-6668 1825
E-mail: zandonellacallegher.riccar-
do@spes.uniud.it

Rhinology 63: 2, 221 - 229, 2025
https://doi.org/10.4193/Rhin24.295

Received for publication:
July 5,2024

Accepted: January 1, 2025

Assocociate Editor:

Basile Landis

Rhinology Vol 63, No 2, April 2025



