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Abstract

Background  and  objectives:  Post-COVID-19  olfactory  dysfunction  persists  in  many  patients  and

significantly  affects  quality  of  life.  The  primary  objective  was  to  evaluate  olfactory  function

using psychophysical  tests  (BAST-24)  and  quality-of-life  questionnaires.  Secondary  objectives

included analysing  correlations  between  questionnaires  and the relationship  between  subjective

and psychophysical  measures.

Materials  and  methods:  A  prospective  study  was  conducted  including  86  adults  with  olfactory

dysfunction  ≥  6 months  after  SARS-CoV-2  infection.  Clinical  and  demographic  data  and  scores

from the  Visual  Analog  Scale  for  smell  (VAS-smell)  and  the  SNOT-22,  svQOD-NS,  and  QVOLF

questionnaires  were  collected.  Olfactory  function  was  assessed  using  the BAST-24  (detection,

identification,  and  olfactory  memory).  Descriptive  statistics,  Spearman’s  correlation  coeffi-

cient, and  the  Mann-Whitney  U test  were  used  (p  <  0.05).

Results:  Mean  age  was  49  years  (SD  = 14);  76.7%  were  women.  According  to  the  VAS,  90.7%  had

hyposmia and  8.1%  anosmia.  Mean  scores  (SD)  were:  VAS  6  (2),  SNOT-22  26  (20),  svQOD-NS  4 (4),

and QVOLF  127  (50),  suggesting  a  moderate  impact  on quality  of  life.  BAST-24  scores:  detection

91% (22), identification  52%  (25),  and  memory  35%  (20).  QVOLF  and svQOD-NS  showed  a  strong

correlation  (�  =  0.797;  p  < 0.001),  while  SNOT-22  correlated  moderately  with  both.  No significant

correlations were  found  between  any  questionnaire  and  BAST-24.
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Conclusions:  QVOLF  and  svQOD-NS  questionnaires  are  more  sensitive  than  SNOT-22  for  assessing

olfactory dysfunction.  The  lack  of  correlation  with  psychophysical  tests  highlights  the need  to

combine both  approaches  fora  comprehensive  evaluation.

©  2025  The  Author(s).  Published  by  Elsevier  España,  S.L.U.  on behalf  of Sociedad  Española  de

Otorrinolaringoloǵıa y  Ciruǵıa de  Cabeza  y  Cuello.  This  is an  open access  article  under  the CC

BY license  (http://creativecommons.org/licenses/by/4.0/).
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Evaluación  del  impacto  de  la  disfunción  olfativa  post-COVID-19  en  la  calidad  de vida:

comparación  de  cuestionarios  específicos

Resumen

Antecedentes  y  objetivo:  La  disfunción  olfativa  post-COVID-19  persiste  en  muchos  pacientes  y

afecta significativamente  la  calidad  de vida.  El  objetivo  principal  fue  evaluar  la  función  olfativa

con pruebas  psicofísicas  (BAST-24)  y  cuestionarios  de calidad  de  vida.  Como  objetivos  secun-

darios, se  analizó  la  correlación  entre  los  cuestionarios  y  explorar  la  relación  entre  medidas

subjetivas  y  psicofísicas.

Material  y  métodos:  Se realizó  un  estudio  prospectivo  en  86  adultos  con  disfunción  olfativa  ≥6

meses tras  infección  por  SARS-CoV-2.  Se  recogieron  datos  clínico-demográficos,  y  puntuaciones

de la  Escala  Visual  Analógica  para  el olfato  (EVA-olfato)  y  de  los cuestionarios  de calidad  de

vida SNOT-22,  svQOD-NS  y  QVOLF.  La  función  olfativa  se  evaluó  con  elBAST-24  (detección,  iden-

tificación y  memoria  olfativa).  Se  usaron  estadísticos  descriptivos,  coeficiente  de  correlación

de Spearman  y  prueba  de Mann-Whitney  U (p  <  0,05).

Resultados:  La  edad  media  fue  49  años  (DE  =  14;  IC95%  46,0---52,0);  el  76,7%  eran  mujeres.

Según la  EVA,  el  90,7%  presentó  hiposmia  y  el  8,1%  anosmia.  Las  puntuaciones  medias  (DE)

fueron: EVA  6 (2),  SNOT-22  26  (20),  svQOD-NS  4 (4)  y  QVOLF  127  (50),  sugiriendo  impacto

moderado  en  la  calidad  de vida.  BAST-24:  detección  91%,  (22)  identificación  52%  (25)  y  memoria

35% (20).  QVOLF  y  svQOD-NS  mostraron  fuerte  correlación  (�  =  0,797;  p  <  0,001)  mientras  que

SNOT-22 correlacionó  moderadamente  con  ambos.  No  hubo  correlaciones  significativas  entre

cuestionarios  y  BAST-24.

Conclusiones:  QVOLF  y  svQOD-NS  son  más  sensibles  que  SNOT-22  para  evaluarla  disfunción  olfa-

tiva. La  ausencia  de correlación  con  pruebas  psicofísicas  resalta  la  necesidad  de combinar  ambas

para una  evaluación  integral.

©  2025  Los  Autores.  Publicado  por  Elsevier  España,  S.L.U.  en  nombre  de Sociedad  Española  de

Otorrinolaringoloǵıa y  Ciruǵıa de Cabeza  y  Cuello.  Este  es  un  art́ıculo  Open  Access  bajo  la  CC

BY licencia  (http://creativecommons.org/licencias/by/4.0/).

Introduction

Olfactory  dysfunction  has  a major  impact  on  a  person’s
quality  of life  and  emotional  well-being  because  it affects
essential  aspects  such  as  social  relationships,  eating  and  the
sensory  enjoyment  of  food,  together  with  personal  safety
(since  peoples’  ability  to  detect  environmental  hazards  such
as  smoke,  gas  leaks  or  damaged  food  is  compromised).  It
has  also  been  associated  with  a higher  prevalence  of psychi-
atric  disorders  such  as  depression  and anxiety,1,2 as  well  as
increased  mortality.3

According  to  the  OLFACAT  (OLFAction  in CATalonia)  sur-
vey,  the  prevalence  of  olfactory  dysfunction  in the general
European  population  is  around  20%,  representing  approx-
imately  82 million  citizens  in  the EU.4 Similarly,  a 2021
meta-analysis  estimated  that  olfactory  dysfunction  affects
approximately  22%  of  the world’s  population.5

The  main  causes  of  acquired  olfactory  dysfunction
include  inflammation  of the  upper  respiratory  tract (espe-
cially  chronic  rhinosinusitis  with  nasal  polyposis,  in the

context  of  type  2  inflammation),  upper  respiratory  viral
infections,  head trauma,  and  neurodegenerative  diseases
(such  as  Parkinson’s  and  Alzheimer’s).  Other less  frequent
causes  include  intracranial  or  sinus  tumours,  certain med-
ications,  exposure  to  toxic  substances,  radiotherapy,  or
iatrogenic  factors.6---8 Olfactory  dysfunction  is  a  common
(>60%)  and  generally  transient  (3---7  days)  symptom  of  the
common  cold  and  acute  rhinosinusitis.  However,  postviral
olfactory  dysfunction  is  the leading  cause  of  permanent
olfactory  dysfunction,  accounting  for  39%  of  the global
incidence.3,9,10

COVID-19,  the disease  caused  by  SARS-CoV-2,  has  been
associated  with  a  high  incidence  of  olfactory  dysfunction
since  the  first  waves  of  the pandemic,  becoming  a distinctive
sign  and  of  great  diagnostic  value.  A European  multicen-
tre  study  (Spain,  France,  Italy,  Belgium)  published  in 2020,
which  included  417  patients  with  mild  to  moderate  forms  of
COVID-19,  revealed  an 85%  prevalence  of  olfactory  alter-
ations  and  an 88%  prevalence  of  gustatory  alterations.11

Both  quantitative  alterations,  such as  hyposmia  (decreased
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olfactory  capacity)  and  anosmia  (total  loss  of smell),  and
qualitative  alterations,  including  parosmia  (distorted  and
usually  unpleasant  perception  of  real  odours)  and  phan-
tosmia  (perception  of  odours  in  the absence  of  stimuli),
have  been  described.  Despite  the progressive  decrease  in
incidence  in  the  post-pandemic  phase,  persistent  olfactory
dysfunction  continues  to  affect a  considerable  number  of
patients,  with  significant  implications  for  their  quality  of
life,  mental  health,  and  daily  functioning,  including  their
work  performance.  A  better  understanding  of  this sequela,
its  mechanisms,  and its  impact  remains  a priority,  both  due
to  its  high  frequency  and the  lack  of specific  and  effective
treatments.

The  recommended  diagnostic  approach  for olfactory  dys-
function  includes  a complete  otolaryngological  examination
and  medical  history,  a subjective  assessment  using  validated
tools  such  as  the  Visual  Analogue  Scale  (VAS)  and  quality of
life  questionnaires  such as  the SNOT-22  and  the  svQOD-NS
(recently  validated  in Spanish),  as  well  as  a standardised
psychophysical  test, such  as  the  Barcelona  Snell Test-24
(BAST-24),  to  determine  odour  discrimination.  In  selected
cases,  imaging  tests  may  be  indicated  depending  on  the
suspected  aetiology.12---16

The  main  objective  of  this  study  was  to  evaluate  persis-
tent  olfactory  dysfunction  in post-Covid-19  patients  using
a  VAS  and  psychophysical  tests  (BAST-24)  and its  impact
on quality  of  life  using  three  validated  subjective  ques-
tionnaires:  two  specific  to  olfactory  function  (QVOLF  and
svQOD-NS)  and  one general  nasal  and sinus  questionnaire
(SNOT-22).  As  secondary  objectives,  correlations  between
the  different  questionnaires  and the  relationship  between
subjective  and psychophysical  measures  were  analysed  to
assess  their  complementarities  in clinical  practice.

Material and methods

A prospective  observational  study  was  designed  with  a popu-
lation  comprising  adult  patients  (≥18  years)  with  persistent
olfactory  impairment  (≥6  months)  secondary  to COVID-19,
who  consulted  for  this  reason  and  were  referred  to  an oto-
laryngologist  for  evaluation.  The  study  was  conducted  in
accordance  with  the  principles  of  the Declaration  of Helsinki
and  was  approved  by  the Clinical  Research  Ethics  Committee
of  our  institution.

Inclusion  criteria

a)  Adult  patients  (≥18 years),  classified  by  age group  and
sex.

b)  Diagnosis  of SARS-CoV-2  infection  by  viral  detection  via
PCR,  rapid  antigen  test  (RAT),  or  positive  serology  for
past  infection  (excluding  cases  with  vaccination).

c)  Alteration  of  the  sense  of  smell beginning  at  the time
of  COVID-19  diagnosis  (confirmed  by  PCR  or  RAT)  or  with
clinical  symptoms  compatible  with  the  disease  and sub-
sequently  confirmed  by serology.

d)  Persistence  of  olfactory  symptoms  (whether  mild,  mod-
erate,  or  severe)  for  a period  ≥6  months.

e)  Signed  informed  consent  by  the  patient  to  participate  in
the  study.

Exclusion  criteria

a)  Patients  with  olfactory  dysfunction  prior  to  COVID-19
infection,  attributable  to  other  causes.

b)  Presence  of  pre-existing  nasal  pathology  (rhinitis  and/or
chronic  rhinosinusitis)  that  may  interfere  with  the
results.

c)  Patients  with  exclusively  gustatory  alterations.

Subjective  assessment  of olfactory  dysfunction

To subjectively  assess  the impact  of  olfactory  dysfunction
on  patients’  quality  of  life  and  emotional  state,  the fol-
lowing  were  used:  the  Visual  Analogue  Scale  for Olfactory
Loss  (VAS-Olfactory),13 the Nasosinusal  Symptoms  Question-
naire  SNOT-22  (Appendix  1),14 the short  version  of  the
Questionnaire  of  Olfactory  Disorders-Negative  Statements
(svQOD-NS)  (Appendix  2)15,17 and  the Olfactory  Quality  of
Life  Test  (QVOLF).  The  order  of administration  of  the
questionnaires  was  the same  for  all  participants,  and ran-
domisation  was  not  performed.  Completion  was  carried  out
in  a  consultation  supervised  by  the  research  team  to  ensure
the  homogeneity  of  the process.  The  questionnaires  were
self-administered,  and  the evaluators  were  blinded  to  their
results.

The  QVOLF  test consists  of  34  items,  each scored  from  0
to  10,  distributed  across  four sections:

a)  Seventeen  items  on  olfactory  quality  of life,  represent-
ing the  QOD-NS  (Questionnaire  of  Olfactory  Disorders  -
negative  statements),18 which  is  a reduced  version  of
the  QOD  (Questionnaire  of  Olfactory  Disorders),  where
a  higher  score  indicates  greater  impairment.19

b) Three  items  on social  desirability  or  approval,  also  taken
from  the  QOD,  where  a higher  score  suggests  a  ten-
dency  to  give  socially  desirable  responses,  which  may
compromise  the  validity  of the  results.18

c)  Nine  items  on  taste  perception,  nasal  sensitivity,  and  the
presence  of  parosmia,  developed  by  the  Interdisciplinary
Group  for Research  and  Consulting  on  Sensory  Percep-
tion.

d)  The  QOD Visual  Analogue  Scale  (QOD-VAS),  which  consists
of  5 questions  about  the impact  of olfactory  dysfunc-
tion  in the  workplace,  family,  and social  settings,  as  well
as  the degree  of  discomfort  and  awareness  caused  by
the  olfactory  dysfunction.  A higher  score  on  the QOD-VAS
indicates  greater  impairment.18

Psychophysical  evaluation  of olfactory  dysfunction

The  Barcelona  Smell  Test-24  (BAST-24),16 a psychophysi-
cal  tool  consisting  of  olfactometry  and  gustatory  testing,
was  used to  diagnose  olfactory  dysfunction.  Olfactometry
evaluates  24 odours  and provides  quantitative  and  qualita-
tive  information  about  olfactory  function.  The  test  assesses
three  main  aspects:  1)  Odour  detection  (a suprathresh-
old  test  in  which  patients  indicate  whether  they  perceive
(yes/no)  each  of  the 24  stimuli);  2)  Spontaneous  identifica-
tion  (patients  attempt  to  name  each odour  without  response
options);  and  3) Forced-choice  identification  (patients  select
the  correct  odour  from  four  alternatives).  There are  no  pub-
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Table  1  Characteristics  of  the  patients  included  in  the  study.

Patient  characteristics  Mean/n  SD/%

Age  49  14

Sex
Man  20  23.26

Woman  66  76.74

Previous conditions

No  47  54.65

Yes 39  45.35

Asthma 3  3.5

HTA 11  12.8

Cardiovascular  diseases  4  4.6

Endocrine  diseases 7  8.1

Autoimmune  diseases  s 8  9.3

Depression  7  8.1

Fibromyalgia  3  3.5

Smoker

No 54  62.79

Yes 20  23.26

Ex-smoker  12  13.95

lished  data  on  the  minimal  clinically  important  difference
(MCID)  for  the BAST-24.  Normal  olfactory  function  is  defined
as  the  detection  or  identification  of  more  than  70%  of  the
odours;  olfactory  dysfunction,  when  between  1% and  70%
are  recognised;  and  anosmia,  when  no  odour  is  detected  or
identified.

Statistical  analysis

Statistical  power  was  calculated  a priori  to  detect  a  mod-
erate  minimum  correlation  (�  = .30),  in  accordance  with  the
magnitude  of  the effect  sizes  described  in  previous  stud-
ies  on  post-viral  and post-COVID  olfactory  dysfunction.18,20

With  a  significance  level  of  � =  .05  and  a power  of  80%,  the
required  sample  size  was  at least 84 subjects.  The  final
cohort  of  86  patients  met this  criterion.

Descriptive  analyses  were  performed  to  calculate  the
means,  standard  deviations,  and  frequencies  of  the different
parameters  of the  study population,  as  well  as  the  results
obtained  in  the various  subjective  and psychophysical  tests.
No  missing  data  were  recorded  for  the analysed  variables,
resulting  in  all  patients  being  included  in  the  statistical  anal-
yses.

The  statistical  assumptions  of  normality  were assessed
using  the  Shapiro-Wilk  test  and of  homoscedasticity  using
Levene’s  test.  Since  most  variables  did  not  meet  these
assumptions,  nonparametric  tests  (Spearman’s  rank  corre-
lation  coefficient  and Mann-Whitney  U  test)  were  used.

Spearman’s  rank  correlation  coefficient  was  used to
assess  the  relationship  between  BAST-24  scores  and
olfactory-related  quality  of  life  questionnaires  (SNOT-22,
QVOLF,  and  svQOD-NS).  This  test  was  also  used to  analyse
the  correlation  between  the questionnaires  themselves.

To compare  olfactory  quality  of  life  questionnaire  scores
between  men  and  women,  the  non-parametric  Mann-
Whitney  U  test  was  used.  No  age-matching  procedure  was
performed  between  groups,  as  all  participants  belonged
to  the  same  post-COVID-19  cohort.  Comparisons  between
subgroups  (sex,  severity  of olfactory  dysfunction)  were con-
ducted  using  non-parametric  tests,  which  do not  require  a

normal  distribution  and allow  for  comparison  of  groups  even
if  their  ages  are not  exactly  the  same.

Data  processing  and  statistical  analysis  were  performed
using  Python  (version  3.11).  The  Pandas  library  was  used
for  managing  and  manipulating  the tabulated  data.  Statis-
tical  tests  were performed  using  functions  available  in the
scipy.stats  module,  and  data  visualisation  was  carried  out
using  the  matplotlib  library.  All  analysis  was  performed  in
an  isolated  computing  environment  without  internet  access,
thus  ensuring  data  integrity  and control.  Statistical  signifi-
cance  was  set  at p-values  <0.05.

Results

A total  of  86  patients  with  post-COVID  olfactory  dysfunc-
tion  were  included  in the study,  with  a  mean  age  of 49
years  (SD  =  14  years),  ranging  from  18  to  83  years.  23.26%
were  men  (n = 20)  and 76.74%  were  women  (n  =  66).  Regard-
ing  tobacco,  62.79%  were  non-smokers  (n  = 54), 23.26%  were
current  smokers  (n  =  20),  and 13.95%  were  former  smokers
(n  =  12).

54.65%  of  the  patients  had  no  pre-existing  comorbidi-
ties  (n = 47), while  45.35% had  at least  one  comorbidity
(n  =  39).  The  most  frequent  comorbidities  were:  hyperten-
sion  in 12.8%  (n = 11), autoimmune  diseases  in  9.3%  (n =  8),
depression  in 8.1%  of  cases  (n =  7),  endocrine  diseases  in 8.1%
(n  =  7),  cardiovascular  diseases  in  4.6%  (n  = 4),  asthma  in 3.5%
(n  =  3),  and fibromyalgia  in 3.5%  (n  =  3),  as  shown  in Table  1.

According  to  the VAS  scale,  8.13%  (n =  7)  of  the  patients
were  classified  as  anosmic  (VAS  10)  and 90.69%  (n = 78)  as
Hyposmia  (VAS  1-9).  Of  these,  11.62%  (n  =  10)  presented
with  mild  hyposmia  (VAS  1-3),  41.86%  (n = 36) with  mod-
erate  hyposmia  (VAS  4-6),  and  37.20%  (n =  32)  with  severe
hyposmia  (VAS  7-9).  Only  one  patient  (1.16%)  was  considered
normosmic  (VAS  0),  as  shown  in Table  2.

Regarding  the results  of  the  subjective  tests,  the
mean  score  on the VAS  for loss  of smell  was  6 (SD  =  2;
95%  CI 5.57---6.43)  on  the SNOT-22  of  26  (SD  = 20; 95%
CI  21.71---30.29),  in  the  svQOD-NS  of  4  (SD  = 4, 95%  CI
3.14---4.86),  and  in the QVOLF  of 127 (SD  =  50;  95%  CI
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Table  2  Classification  of  olfactory  dysfunction  according  to  the  Visual  Analog  Scale  (VAS).

Category  n %  95%  CI  (%)

Normosmia  (0) 1 1.6  [0.03,  6.31]

Hyposmia (1−9)  78  90.70  [82.49,  95.90]

Mild (1−3)  10  11.63  [5.72,  20.35]

Moderate (4−6)  36  41.86  [31.30,  52.99]

Severe (7−9)  32  37.21  [27.02,  48.30]

Anosmia (10) 7  8.14  [3.34,  16.05]

Table  3  Mean  scores  obtained  on  the  subjective  tests: SNOT-22  (including  the  breakdown  of  question  21,  specific  to  smell),

VAS, QVOLF  (with  its  different  descriptive  groups),  and  svQOD-NS.  The  percentage  impact  of  the  score  obtained  with  respect  to

the maximum  possible  score.

Subjective  tests Mean  SD 95%  CI (mean)  %  of  the  maximum

VAS  sense  of  smell  (0−10)  6  2 [5.57,  6.43]  60

SNOT-22 (0−110)  26  20  [21.71,  30.29]  23.63

Question 21  (Smell)  3  1 2.79,  3.21  60

QVOLF Total  (0−340)  127  50  [116.28,  137.72]  37.3

Taste and  Touch  (0−30) 23  7 [21.50,  24.50]  76.6

Characteristics  of  olfactory  impairment  (0−50)  24  12  [21.43,  26.57]  48

Impact on  eating  habits  (0−50) 17  15  [13.78,  20.22]  34

Problems regarding  oneself  (0−70)  23  18  [19.14,  26.86]  32.8

Problems regarding  others  (0−50) 4  8 [2.28,  5.72]  8

Self-concept (0−30) 11  6 [9.71,  12.29]  36.6

Positive aspect  (0−10) 8  3 [7.36,  8.64]  80

Discomfort/awareness  (0−20) 12  5 [10.93,  13.07]  60

Interference  (0−30) 7  8 [5.28,  8.72]  23.3

svQOD-NS (0−21) 4  4 [3.14,  4.86]  19

116.27---137.73).  Table  3 presents  a  detailed  breakdown
of  the  QVOLF  by  descriptive  groups.  In the ‘‘Taste  and
Touch’’  and  ‘‘Positive  Aspects’’  sections,  a higher  score
reflects  a  better  outcome.  Conversely,  in the  other  descrip-
tive  groups,  a lower  score  indicates  less  impact  on  quality of
life.

In  the  BAST-24  psychophysical  olfactory  test, the  mean
detection  rate  was  91%  (SD  = 22;  95%  CI  86.28---95.72),  with
an  identification  rate  of 52%  (SD  =  25;  95%  CI  46.64---57.36)
and  a  recall  rate  of  35%  (SD  =  20; 95%  CI  30.71---39.29).

Correlation  between  the  3 quality-of-life
questionnaires (SNOT-22;  QVOLF;  svQOD-NS)

The  relationship  between  the three  quality-of-life  question-
naires  was  analysed:  the  SNOT-22  (range  0---110),  the  QVOLF
(range  0---340),  and  the svQOD-NS  (range  0---21).  Spearman’s
rank  correlation  coefficient  (�)  was  used  for  the analysis.
The  analysis  was  performed  in pairs:  SNOT-22  vs.  QVOLF;
SNOT-22  vs svQOD-NS;  QVOLF  vs  svQOD-NS.

All  correlations  were  statistically  significant  (p  <  0.001).
The  strongest  correlation  was  observed  between  QVOLF
and  svQOD-NS  (�  =  0.797;  95%  CI  0.704---0.863),  higher  than
the  moderate  correlations  observed  between  either  of
these  questionnaires  and  SNOT-22  (SNOT-22  vs.  svQOD-
NS  �  = 0.351;  95%  CI  0.150---.524;  and  SNOT-22  vs. QVOLF
�  = 0.387;  95%  CI  0.191---0.553),  as  shown  in Fig.  1.  This  sug-

gests  that  QVOLF  and  svQOD-NS  capture similar  dimensions
of  olfactory  impact,  possibly  due  to  a  shared  focus  on  func-
tional  and  psychosocial  aspects  of  olfactory  dysfunction.  In
contrast,  SNOT-22,  while  useful,  addresses  a  broader  range
of  nasosinusal  symptoms,  not  exclusively  the olfactory  com-
ponent.

Correlation  between  the  quality-of-life
questionnaires and the  BAST-24  Psychophysical
test

The  correlation  between  the parameters  of  the  BAST-24
olfactory  test  (with  its  three  domains:  Detection  -  DT,  Iden-
tification  -  ID,  Memory  -  ME)  and  the  SNOT-22,  QVOLF,
and  svQOD-NS  quality-of-life  questionnaires  was  analysed
using  Spearman’s  rank  correlation  coefficient  (�). All  associ-
ations  were  weak,  and  none reached  statistical  significance
(Table  4),  suggesting  that,  in this  sample,  olfactory  function
is  not  strongly  correlated  with  the subjective  percep-
tion  of quality  of life.  Fig.  2 shows  the  correlations  with
the  Identification  parameter  of the  BAST-24.  Correlations
with  Detection  and Memory  are  presented  in Appendices
4  and 5.

Fig.  2.  Correlation  between  the Identification  (ID)  param-
eter  of  the BAST-24  and  the SNOT-22,  QVOLF,  and  svQOD-NS
quality  of  life  questionnaires.
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Figure  1  Correlation  between  the  three  quality-of-life  questionnaires:  SNOT-22  and QVOLF  (top  left  image),  SNOT-22  and  svQOD-

NS (top  right  image),  QVOLF  and  svQOD-NS  (bottom  left  image),  and  Spearman’s  rank  correlation  matrix  between  the  three

questionnaires  (bottom  right  image).

Differences  between  sexes in  the  quality-of-life
questionnaires

No  statistically  significant  differences  were  found  between
men  and  women  in  the scores  of the QVOLF  (total  or  sub-
groups),  svQOD-NS,  or  SNOT-22,  as  shown  in Table  5.  This
indicates  that,  in this sample,  the perceived  impact  of  olfac-
tory  dysfunction  on  quality  of life  was  similar  in  both  sexes.

Discussion

In this  observational  study  of 86  patients  with  persistent
olfactory  dysfunction  for  more  than  6  months  following
SARS-CoV-2  infection,  we  observed  that  mean  scores  on
the  QVOLF,  svQOD-NS,  and  SNOT-22  questionnaires  reflect
a moderate  impact  on olfactory-related  quality  of life.

A  strong  correlation  was  found between  the  two
olfactory-specific  questionnaires  (QVOLF  and  svQOD-NS),
and  moderate  correlations  were  found  between  both  and
the  SNOT-22  questionnaire.  This  suggests  that  the  QVOLF  and
svQOD-NS  capture  dimensions  of  olfactory  impact  that are
more  closely  related  to  each  other,  possibly  due  to  a shared
focus  on  functional  and  psychosocial  aspects.  In contrast,
the  SNOT-22,  while  useful,  addresses  a  broader  range  of
nasosinusal  symptoms  and  not exclusively  the olfactory  com-
ponent.  No  significant  association  was  observed  between
any  of  the three  questionnaires  and the  BAST-24  domains
(Detection,  Identification,  Memory),  reinforcing  the  known
disconnect  between  subjective  perception  and psychophysi-
cal  assessment  and suggesting  differential  mechanisms  that
explain  this discrepancy.

From  a mechanistic  perspective,  the  discrepancy  can be
explained  by  (i)  peripheral  alterations  with  aberrant  regen-
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Figure  2  Correlation  between  the  BAST-24  Identification  (ID)

parameter  and  the  SNOT-22,  QVOLF,  and  svQOD-NS  quality  of

life questionnaires.

eration  of  olfactory  neurons  and  the  onset  of  parosmia,
which  distort  hedonic  valence  without  necessarily  being
reflected  in  thresholds;  (ii) persistent  central  changes  (e.g.,
bulb  reduction/connectivity  and involvement  of  olfactory
and  orbitofrontal  regions)  that  impact  identification  and

memory  more  than  simple  detection;  and  (iii)  psychosocial
factors  (depression/anxiety,  selective  attention,  expecta-
tions,  and  coping  strategies)  that  amplify  the  perceived
burden  on  quality  of  life.  Specifically,  this  divergence  can
be  attributed  to  three  complementary  mechanisms:  (1)  sen-
sory  adaptation,  which  attenuates  the salience  of stimuli
and  reduces  the  perceived  discrepancy  without necessar-
ily  modifying  psychophysical  performance;  (2)  perceptual
recalibration  after  post-viral  injury,  with  changes  in the  cen-
tral  integration  and  interpretation  of olfactory  signals  that
disproportionately  affect  identification  and memory;  and
(3)  parosmia  linked  to  aberrant  regeneration,  which impairs
quality  of  life  even  with  relatively  preserved  detection.  This
framework  is  consistent  with  the pattern  observed  in our
cohort,  good detection  with  reduced  identification/recall,
and  helps  to  explain  why impact  questionnaires  do  not
always  correlate  with  the BAST-24.

The  lack  of correlation  between  subjective  and psy-
chophysical  olfactory  tests  has  been  previously  described
in  the literature,  although  most  of  these  studies  have
focused  on  patients  with  chronic  rhinosinusitis.  Post-COVID-
19  anosmia  affects  an unprecedented  number  of  patients
and  presents  a different  functional  pattern,  characterised
by relatively  preserved  detection  but  markedly  impaired
identification.  In  this  context,  our  study  aimed  to  determine
whether  quality-of-life  questionnaires  validated  in other  dis-
eases  maintain  their  validity  and  sensitivity  in post-COVID-19
olfactory  dysfunction,  since  an accurate  assessment  of  the
functional  and emotional  impact  is  key  to  optimising  the
diagnostic  and  therapeutic  approach  for these  patients.21

In  terms  of clinical  relevance  and  MCID,  in our cohort,  the
mean  SNOT-22  score  was  26  points, consistent  with  a  mod-
erate  impact.  The  published  MCID  for  this  questionnaire  is
approximately  9  points.  Since our  study  was  cross-sectional,
longitudinal  changes  were  not  assessed,  but  this threshold  is
useful  for  interpreting  the  clinical  relevance  of  differences
between  groups  in future  studies.  In the  case  of QOD-NS,
with  a proposed  MCID of  5.2  points,  this  threshold  is  not
directly  transferable  to  svQOD-NS.  Therefore,  although  the
mean  svQOD-NS  score  was  4  points,  the absence  of  a  specific
MCID  for  svQOD-NS  and  QVOLF  limits the  clinical  interpreta-
tion  of  point  differences.  It  is  important  to  remember  that
the  MCID  applies  to  changes  over  time  and not  necessarily
to  cross-sectional  comparisons.

The  demographic  profile  of  the sample  was  characterised
by  a female  predominance  and  a  mean  age  of  49 years.  Our
findings  corroborate  that  post-COVID  olfactory  dysfunction
remains  highly  prevalent,  especially  in women.  These  data
coincide  with  the  European  multicentre  series  by  Lechien
et  al.,11 which  included  417  cases,  of  which  85.6%  pre-
sented  with  olfactory  dysfunction,  with  women  being  the
most  affected.  At  6  months,  more  than  60%  of  the  patients
in  that  cohort  continued  to  have  abnormalities,  a  percent-
age  similar  to  that  of our  sample  and to  that observed  in
subsequent  studies  on  prolonged  evolutions.20

Regarding  quality  of  life,  Otte  et  al.22 demonstrated,
using  the  29-item  QOD  questionnaire  and  the  5-item
QOD-VAS,  that even  patients  with  recovery  of  olfactory  func-
tion  to  normosmia  levels  maintained  significant  subjective
impairment,  exacerbated  by the  presence  of parosmia.  This
finding  could  explain  why, in our  sample,  despite  having  a
91%  detection  rate  on  the  BAST-24,  the subjective  olfactory
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Table  4  Correlation  between  the  SNOT-22,  QVOLF,  and  svQOD-NS  quality  of  life questionnaires  and  the  three  domains  of  the

BAST-24 psychophysical  test  (Detection,  Identification,  and  Memory).

Comparison  of  QOL questionnaires  Rho  95%  CI  p

SNOT-22

Detection  −0.151  [−0.352,  0.063]  0.165

Identification  −0.056  [−0.265,  0.158]  0.607

Memory  −0.003  [−0.215,  0.209]  0.979

QVOLF

Detection  −0.044  [−0.254,  0.169]  0.687

Identification  −0.107  [−0.312,  0.107]  0.326

Memory  −0.163 [−0.362,  0.051] 0.133

svQODNS

Detection  −0.132 [−0.335,  0.082] 0.225

Identification  −0.131 [−0.334,  0.083] 0.229

Memory  −0.171  [−0.369,  0.042]  0.116

Table  5  Differences  between  sexes in  the  responses  to  the 3  quality-of-life  questionnaires  (QVOLF,  svQOD-NS,  and  QVOLF),

breaking  down  the  QVOLF  into  descriptive  subgroups.  The  results  of the  U  statistic,  p,  and  95%  CI  of  the  effect  size  A  =  U/(n1 × n2)

are presented.

Questionnaires  Statistic  p  A  =  U/(n1 × n2)  95%CI  (A)

QVOLF  total 545.5  0.281  0.413  [0.268,  0.559]

Taste and touch 565.5  0.428  0.331  [0.283,  0.574]

Characteristics  of  olfactory  impairment 684.3  0.518  0.724  [0.373,  0.664]

Impact on eating  habits 515.0  0.390  0.162  [0.245,  0.535]

Regarding oneself 540  0.409  0.256  [0.264,  0.554]

Regarding others 609  0.461  0.623  [0.316,  0.607]

Self-concept  604.5  0.458  0.631  [0.313,  0.603]

Positive aspects 634.5  0.481  0.871  [0.335,  0.626]

Discomfort/awareness  527  0.399  0.203  [0.254,  0.544]

Interference  613.5  0.465  0.697  [0.320,  0.610]

svQOD-NS total  565.5  0.382  0.428  [0.283,  0.574]

SNOT-22 749  0.365  0.567  [0.422,  0.713]

dysfunction  scale  (VAS)  scored  high  (6/10).  Furthermore,
Luong  et  al.23 compared  patients  with  olfactory  dysfunction
secondary  to  COVID-19  and chronic  rhinosinusitis,  observing
that  the  former  had  worse  scores  on  the 19-item  QOD  ques-
tionnaire,  but  better  results  on the  overall  SNOT-22,  unlike
in  chronic  rhinosinusitis,  probably  due  to  the lower  nasosi-
nusal  inflammatory  burden  in COVID-19.  These  findings  are
consistent  with  the results  of  our  study (low  svQOD-NS,  mod-
erate  SNOT-22)  and  reinforce  the hypothesis  that  olfactory
dysfunction  in COVID-19  presents  a distinct  pattern  com-
pared  to  other  nasosinusal  diseases,  characterised  by  good
detection  but  poor  identification  of  odours.  This  functional
dissociation  could  be  influenced  by  the  presence  of  paros-
mia,  which,  although  not systematically  assessed  in this
study,  is  reported  by  many  post-COVID  patients,  ultimately
leading  to a greater  impact  on  their  quality  of  life.

In  our  cohort,  no  significant  differences  were  observed  in
the  quality-of-life  questionnaires  between  the sexes, unlike
the study  by  Zou et al.,18 which  included  760  participants
and  found  that  women  had  poorer  olfactory  quality  of  life
than  men.

The  lack  of  correlation  between  the BAST-24  and
the  questionnaires  was  also  described  by  Vandersteen
et  al.,20 who  demonstrated  a  mismatch  between  subjective

complaints  and  the TDI (threshold,  discrimination,  and iden-
tification)  classification  of  the Sniffin’  Stick  Test,  with  the
identification  domain  being  the only one that  maintained
an association  with  impaired  quality  of  life.  This  finding
supports  the  need  to  use  subjective  tools  in addition  to  psy-
chophysical  ones,  since  the latter  do  not  always  reflect  the
impact  perceived  by  the patient.

The  systematic  review  by  Han  et al.24 confirmed  the
validity  of  the svQOD-NS,  the QOD,  and other  specific
quality-of-life  assessment  scales  such  as the QVOLF,  rec-
ommending  their  combined  use  with  psychophysical  tests
to  encompass  all dimensions  of  the disease.  The  strong
correlation  found  in our  study  between  the QVOLF  and
the  svQOD-NS  supports  their  conceptual  overlap  and  their
usefulness  as  screening  tools  sensitive  to  functional  and  psy-
chosocial  impairment.

Several  studies  have  indicated  that  a smaller,  but  not
negligible,  proportion  of patients  develop  depression  and
anxiety  associated  with  olfactory  dysfunction.7 Jacobson
et al.25 demonstrated  that  avoidant  coping  strategies  may
predict  poorer  quality  of  life  and greater  affective  symp-
toms  in post-COVID  olfactory  dysfunction,  highlighting  the
need  to  integrate  psychological  support  and  active  coping
techniques  with  olfactory  training.
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Limitations

The  main  limitations  of the  study  include  its  single-centre,
cross-sectional  design,  the absence  of  a control  group,  and
the  lack  of  longitudinal  follow-up  to  assess  the evolution  of
the  subjective  impact.  Despite  these  limitations,  the study
provides  relevant  evidence  on  the discrepancy  between
subjective  and  psychophysical  measures,  and on  the  need
for  olfactory-specific  tools  in  post-COVID-19  clinical  assess-
ment.

Another  important  limitation  is the lack  of a  systematic
assessment  of  parosmia,  which  could  be  a  modulating  factor
in  quality  of  life.  Identifying  vulnerable  subgroups,  such as
patients  with  parosmia  or  those  employing  avoidant  coping
strategies,  who  may  require  early  psychological  interven-
tion,  is  also  a concern.  Further  studies  comparing  olfactory
dysfunction  across  different  aetiologies  are needed  to
select  appropriate  therapeutic  strategies  and  follow-up
tools.

Conclusions

Olfactory  dysfunction  secondary  to  COVID-19  has  a sig-
nificant  impact  on quality  of  life,  both  functionally  and
emotionally.  Our  results  show that  specific  questionnaires,
such  as  the  QVOLF  and  the  svQOD-NS,  are more  sensitive
than  the  SNOT-22  for  assessing  this impact.

Combining  these  questionnaires  with  psychophysical
tests, such as  the  BAST-24,  allows  for a more  comprehen-
sive  patient  assessment.  Many  patients  with  post-COVID-19
olfactory  dysfunction  present  with  impaired  odour  identi-
fication,  even  when olfactory  detection  is normal,  which  is
not  always  reflected  in general  questionnaires  like the SNOT-
22.  This  finding  underscores  the need to  address  olfactory
deficit  from  a  multidimensional  perspective,  integrating
subjective  and  psychophysical  tools,  and considering  fac-
tors  such  as  parosmia,  perceptual  adaptation,  and emotional
impact.

Combining  these  tools  and incorporating  them into  our
routine  clinical  practice  will  allow  us not  only  a  more  precise
assessment  of  the degree  of  impairment  but  also  the  identi-
fication  of  vulnerable  patients.  This  will  allow  for  the  design
of  personalised  therapeutic  strategies  that  address  both
olfactory  rehabilitation  and the  necessary  psycho-emotional
support  in  certain  cases.
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