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Abstract

Background: The comprehensive counseling of patients with olfactory dysfunctions
requires accurate diagnosis. The recommendations include subjective assessment.
The Questionnaire of Olfactory Disorders (QOD) is a disease-specific questionnaire
for the subjective evaluation of olfactory dysfunctions.

Material: The study included 54 patients with olfactory dysfunctions, who
were recruited to the study group (SG). The other 47 patients without the history
of olfactory dysfunction and nasal cavity pathology were voluntarily allocated to
the control group (CG). The protocol of the study was introduced to each
patient and included: olfactory testing with Sniffin' Stick test, fulfillment of the
Polish version of World Health Organization Quality of Life brief questionnaire
and completing of the Polish version of the QOD. All participants (101) were
invited for refilling the QOD questionnaire after 2 weeks for the test-retest
statistics.

Results: The Polish QOD statements were significantly correlated and met the
requirement by having test-retest correlation larger than 0.7. We found that internal
consistency of the test measured by Cronbach's alpha coefficient was very high. The
mean scores of the QOD test in normosmic SG patients were compared with corre-
sponding scores in normosmic CG patients using U Mann-Whitney test. The analysis
revealed statistically significant differences on mean QOD scores for each domains
except QOD-S between both groups.

Conclusions: The Polish version of the QOD demonstrated high rate of the validity
and the reliability. This instrument may be widely used in research projects and clini-
cal practice concerning olfactory disorders in Polish patients.

Level of Evidence: NA.
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1 | INTRODUCTION

Olfactory dysfunctions are diagnosed in 5%-20% of the population.*?
This wide range of cases may be related to different definitions of the
data collection. Olfactory dysfunctions can be presented as quantita-
tive disorders with hyposmia or anosmia and qualitative cases classi-
fied as parosmia or phantosmia.

The olfactory dysfunctions have negative effect on daily activities
like eating, cooking, self-hygiene, evaluation of properties of the food,
hazard recognition and detection of dangerous compounds.>~> Other
important functions of olfaction relate to maintaining proper nutrition
status, sensation of pleasure, and interpersonal behavior. The olfac-
tory impairment will therefore result in deterioration of social life and
higher risk of depression.®~2° The olfactory dysfunctions are also con-
sidered as an early biomarker in neurodegenerative disorders and as a
negative prognostic factor of the 5-year mortality in older adults.**:*?
Nasal cavity obstruction due to chronic rhinosinusitis is one of the
most common cause for the olfactory dysfunction together with
others nasal cavity pathologies like allergic rhinitis, septal deviation
with hypertrophic mucosal changes. The post infections impairment
of olfactory nerve or cortex, trauma or surgery of anterior skull base,
neurological diseases are among others most common causes of olfac-
tory dysfunctions. Only about 10% of cases appear to be idiopathic in
nature.’® The comprehensive counseling of patients with olfactory
dysfunctions requires accurate diagnosis and impairment monitoring.
Appropriate testing is crucial. Most commonly used protocols are not
universal and homogenous but the recommendations include four test
categories: subjective assessment, psychophysical olfactory assess-
ment, imagining, and electrophysiology.?

The Questionnaire of Olfactory Disorders (QOD), introduced and
developed by Johannes Frasnelli and Thomas Hummel,” is a disease-
specific questionnaire for subjective evaluation of olfactory dysfunc-

tions. It has been validated across different countries***°

and proved
high reliability in the clinical assessment of self-reported severity of
smell impairment. The original QOD version consisted of 52 questions,
but later was reduced to the modified prevalent version to structured
four-scale 29 statements on life quality (LQ), parosmia (P), sincerity (S),
and accompanied by five visual analog scale (V) questions. The
olfactory-specific quality of life can be currently measured also using
modified QOD test, called, the Questionnaire of Olfactory Disorders
Negative Statements. This test consists of 17 questions from the QOD-
LQ domain with two positive statements QOD-PS removed.¢-2?

The English version of QOD together with the instructions for
summary and score calculations were obtained from Johannes Fras-
nelli on request in order to develop a Polish version of this question-

naire and assess its validity and reliability in this study.

2 | PATIENTS AND METHODS

This prospective study was approved by the institutional review board
(AKBE/69/2020). The patient's informed consent to participate in the
study was confirmed by voluntarily completing questionnaires.

21 | Patients

The study included 54 patients who visited Otorhinolaryngology Head
and Neck Surgery Department of Medical University of Warsaw with
olfactory dysfunction as a one of the major complain and who were
recruited to the study group (SG). The other 47 patients without the
history of olfactory dysfunction and nasal cavity pathology were vol-
untarily allocated to the control group (CG). The etiology of olfactory
dysfunctions in the SG was chronic sinusitis in 31 patients (57%),
post-infection olfactory disfunction in 8 patients (15%); allergic rhinitis
in 8 patients (15%) and septal deviation in 7 patients (13%).

Table 1 presents the basic characteristic of both groups of
patients in the study. The protocol of the study was introduced to
each patient and included: olfactory testing with Sniffin' Sticks test, ful-
fillment of the Polish version of World Health Organization Quality of
Life brief questionnaire (WHOQOL-BREF) and completing of the Polish
version of the QOD. All information was collected by the same
researcher, who was available to help in answering the questions, and
was responsible for testing, collection of the questionnaires and check-
ing them for omissions. Moreover, all participants were invited for refill-

ing the QOD questionnaire after 2 weeks for the test-retest statistic.

2.2 | Olfactory function assessment

Olfactory abilities were evaluated in each participant using standard
Sniffin' Sticks olfactory test kit.?22% This set consists of three different
tests for quantitative assessment of odor detection threshold (T), dis-
crimination (D), and identification (). The combined total score of
those tests is summarized as the TDI score. This total result gives the
opportunity for quantitative assessment of olfactory abilities in terms
of normosmia (TDI score 230.75), hyposmia (16 < TDI < 30.75) and
anosmia (TDI = <16).2324

Sniffing' Sticks olfactory test is commonly used in European

25729 and its validity was confirmed in the Polish population

population
in the study by Sorokowska and Hummel.?” In Table 2, we present
the results of olfactory evaluations in both groups in the study. Odor
detection threshold, discrimination, identification, and total score are

given with mean values in groups with standard deviation.

Age (Mean + SD) (years) Median (years) Range (years) Sex F/M (n) TABLE 1 . Demographical data of all
study participants and by the study group
SG (n = 54) 42+16,6 37 21-82 28/26 (SG) and control group (CG).
CG(h=47) 25+7,56 22 21-51 36/11
Total (h = 101) 33,9+155 26 21-82 64/37
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TABLE 2

Results of Sniffin' Sticks
olfactory test in study group (SG) and
control group (CG).

SG

6295
F 6,25 £ 3,01
M 577 + 2,94

104 £ 2,6
F 11,23 +2,15
M 9,59 + 2,77
11,03 £+ 3,18
F 11,88 + 2,87

M 10,22 + 3,3
27,08 £7,25

F 28,97 + 6,8
M 25,27 £ 7,35

801

Range CG Range Total
1-12,5 12,79 + 2,45 8,25-16 8,65 + 4,32
F 12,96 + 2,64 F 9,76 + 4,39
M 12,05 + 1,25 M 6,93 + 3,66
2-15 13,7+15 10-16 11,97 £ 2,72
F 13,65 + 1,37 F12,62 +2,11
M14+19 M 10,94 + 3,25
1-16 14,1+ 1,23 11-16 125+291
F 14,22 + 1,26 F 13,22 + 2,39
M1391+124 M 11,35 + 3,30
4-39,25 39,85+ 3,05 34,25-45 32,21 + 8,68
F 40,17 + 2,72 F 34,82 +7,57
M 38,62 + 4,18 M 28,09 + 8,84

Note: Mean values with standard deviation are provided.
Abbreviations: CG, control group; D, discrimination; F, female; |, identification; M, male; SG, study group;
T, odor detection threshold.

TABLE 3 Results of the Polish version World Health Organization
Quality of Life brief questionnaire test in the study.
SG CG Total
D1 22,24 + 3,42 22,12 + 3,09 22,18 + 3,26
F 21,76 + 3,36 F2221+34 F 22,03 +336
M 22,67 + 3,48 M218+ 154 M 22,44 + 3,09
D2 21+ 3,25 22,36 +2,13 21,71 +2,84
F 21,19 + 3,18 F 22,45 + 2,25 F2193+272
M 21,1 + 3,37 M 22 + 1,63 M 21,34 + 3,01
D3 11,6 £ 1,95 12,61 + 1,59 12,07 + 1,84
F 11,46 +2,26 F 12,59 + 1,64 F12,12 +1,98
M1175+ 171 M 12,7 + 1,49 M12 + 1,69
D4 29,31 +4,61 32+287 30,56 + 10,08
F 29,11 + 5,17 F32,18 + 2,9 F 30,92 + 4,24
M295+ 41 M31,3+27 M 29,97 + 3,85
Total 84,31 + 11,06 88,89 + 8,28 86,44 + 10,08
F 83,53+ 11,51 F 89,18 + 89 F 86,85 + 10,36
M 85,03 + 10,78 M 87,8 + 5,61 85,76 + 9,69

Note: The mean values with standard deviation in four domains are

provided.

Abbreviations: CG, control group; D1, physical; D2, psychological; D3,
social; D4, environment; SG, study group.

23 |

Quality of life assessment

All patients in the study received the validated Polish version of
WHOQOL-BREF test.3® This research tool was designated and
developed in order to evaluate the quality of life of healthy people
and persons with various diseases for scientific researches and
clinical applications. In the present study, we used BREF (short)
version of the original WHOQOL-100. The WHOQOL-BREF ques-
tionnaire consists of 26 questions and enables researchers to

assess quality of life in four domains: Domain 1 (D1): describes
physical health and consists of 7 questions; Domain 2 (D2):
describes psychological health and consists of 6 questions; Domain
3 (D3): describes social relations and consists of 3 questions; and
Domain 4 (D4): describes social environment of patient and con-
sists of 8 questions. There are also additional two questions
describing general perception of life and health. Those questions
are analyzed separately. The answers to those questions are given
on a five point scale from 1 to 5 with lower number corresponding
to larger difficulty or severity of the problem. Specific results in
four domains can be transferred to scale 0-100 (with the higher
number corresponding to the higher quality of life).312 In Table 3,
we gathered information obtained from the patients in the study
and the CGs.

2.4 | Adaptation of the QOD

The English versions of the QOD with the scoring instructions was
obtained from the author Johannes Frasnelli via e-mail. First, it was
translated into Polish by the authors and then presented to otorhi-
nolaryngologists and general public for checking its easy under-
standing. Next, the original and Polish version of the questionnaire
were presented to a professional translator for the correction and
acceptance. The Polish version follows the structure of the original
QOD and consists of 29 statements collected in 3 domains: LQ—19
items (1, 4, 11, 13, 15, 19, 22, 26, 27, 28, 32, 33, 34, 35, 37, 39,
42, 49, and 50); sincerity (S)—6 items (14, 17, 23, 31, 36, and 48);
parosmia (P)—4 items (P1, P2, P3, and P5). The response to each
statement is provided by selecting one of the following: agree; par-
tially agree; partially disagree; disagree. The scoring for each
domain is presented in Supplementary Material 1. The QOD
includes also five visual analog scales (QOD-V) statements con-

cerning olfactory dysfunction problems and scored on a scale of
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SG Range CG Range
P 3,85+ 3,32 0-12 0,70 + 1,08 0-5
F 5,03 + 3,32 F0,78 +1,18
M 2,82 +2,99 M04 +0,51
LQ 9,12 + 9,90 0-39 0,63 + 1,67 0-10
F 10,74 + 11,51 F 0,70 £ 1,85
M 8,21 + 8,56 M 04 + 0,69
S 6,48 +4,13 0-18 9,63 + 14,50 0-14
F 6,37 + 3,73 F 10,45 + 16,25
M 6,46 + 4,53 M 6,6 + 2,22
\Y 10,38 + 11,26 0-46 0,96 +2,13 0-9
F12+ 1231 F 1,18 + 2,20
M 9,46 + 10,54 M0,8 + 1,93
Total 30,05 + 21,28 7-100 10,10 £ 5,78 0-29
F725+3 F 10,59 + 6,20
M 648 + 4 M 8,3 + 3,52

Total
3,84 + 6,07
F3,73+5,83
M 4,02 + 6,52
4,97 +831
F 4,36 + 8,37
M 597 + 8,22
7,00 + 3,65
F 7,31 + 3,40
M 6,5 + 4,02
6,07 + 9,58
F 541 + 9,44
M 7,18 + 9,84
20,77 + 18,87
F 19,98 + 19,08
M 22,07 + 18,70

TABLE 4 Results of the Polish
version Questionnaire of Olfactory
Disorders test in the study.

Note: The mean values with standard deviation are provided.

Abbreviations: CG, control group; LQ, life quality; P, parosmia; S, sincerity; SG, study group; V, visual

analog scales.

0-10. In Table 4, we present results of the QOD test for the SG
and the CG.

2.5 | Statistical methods

Internal consistency of the Polish version of the QOD test was assessed

with Cronbach's alpha coefficient®3-3¢

with the value larger than .7 indi-
cating for an acceptable internal consistency. Investigation the popula-
tion an assumption about normal distribution of scores is implicit. One
of the prerequisites for using Conbach's alpha as a reliability coefficient
in the normal distribution of data. Additionally, test-retest reliability of
the questionnaire was analyzed using Spearman's correlation methods.
Spearman's rank correlation test is more resilient to strong outliners in a
sample than the Pearson's test. It indicates for arbitrary monotonic rela-
tionship between two variables not only on linear as in the Pearson's
case. Test-retest reliability of the questionnaire was also measured
using Pearson correlation coefficient. The value of the correlation coef-
ficient larger than .7 is interpreted as strong correlation. In order to sta-
tistically analyze differences between various groups and sub-groups in
the study, the Mann-Whitney U test for independent samples was
used. It is a standard nonparametric test for comparison of two popula-

tions. The p-value <.05 was considered statistically significant.

3 | RESULTS

All included patients had the olfactory testing with Sniffin' Sticks and
completed the Polish version of QOD and WHOQOL-BREF during a
clinical visit. None of the participants claimed problems answering the

QOD questionnaire.

3.1 | Reliability analysis of QOD

3.1.1 | Test-retest reliability

All the participants in the study filled QOD test twice. First, during
their test session and again 2-3 weeks later. This gave us data to
establish test-retest reliability of the Polish version of QOD test.
Using Spearman's correlation analysis we performed test-retest cor-
relation and results are gathered in Table 5. All the entries of the
QOD test showed significant correlation with p <.0001. The test-
retest correlations for the QOD-Quality of life statements (QOD-LQ),
QOD- Sincerity (QOD-S), and QOD-Parosmia (QOD-P) and
QOD-V total were 0.882, 0.785, 0.877, and 0.954, respectively,
and for all the items corresponding values of the significance were
p < .0001. The four parts of the Polish QOD were significantly cor-
related and met the requirements by having test-retest correla-
tions larger than .7. Additionally, we used Pearson correlation
coefficient for test-retest in the SG and CG and confirmed in both
groups high correlation with R = 0.941, and R = 0.925, at the very
high significance level <.00001. On Figures 1 and 2, we present
the test-retest reliability of the QOD test where a slope of the
straight line on figures is the Spearman's correlation coefficient.
Additionally, we performed test-retest reliability for all partici-
pants in the study based on Bland-Altman plot presented in
Figure 3 with mean values 2.21 and 2.19 as the 95% CI.

3.1.2 | Internal consistency

The Cronbach's alpha values of the Polish version of QOD test calcu-

lated for the four domains corresponding to parosmia (QOD-P), life
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TABLE 5 Test-retest reliability for the Polish Questionnaire of

Olfactory Disfunction (QOD) (n = 101).

Item of QOD test r

P1 0.931
P2 0.776
P3 0.771
P5 0.751
Q1 0.539
Q4 0.843
Q11 0.842
Q13 0.911
Q14 0.868
Q15 0.810
Q17 0.893
Q19 0.943
Q22 0.857
Q23 0.782
Q26 0.690
Q27 0.769
Q28 0.788
Q31 0.764
Q32 0.815
Q33 0.936
Q34 0.580
Q35 0.811
Q36 0.757
Q37 0.807
Q39 0.767
Q42 0.876
Q48 0.881
Q49 0.911
Q50 0.871
QOD-P 0.877
QOD-S 0.785
QOD-LQ 0.882
V1 0.950
V2 0.935
V3 0.844
V4 0.914
V5 0.998
V-Total 0.954

Note: All the correlation coefficients are at statistically significant level of
p < .0001. p < .0001.

Abbreviations: QOD-LQ, life quality statements; QOD-P, parosmia
statements; QOD-S, sincerity statements; QOD-V, visual analog scales; r,
Spearman correlation coefficient.

quality (QOD-LQ), sincerity (QOD-S), and visual analog scale (QOD-V)
and the combined total score for all the patients were 0.608, 0.885,
0.743, 0.559, and 0.887 respectively. The alpha values concerning the SG
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FIGURE 1 Test-retest reliability of the Questionnaire of
Olfactory Disorders (QOD) test in the control group (CG). Slope of the
straight line is the Spearman's correlation coefficient .841.

45 &

QOD Retest SG

25 . ‘

0 25 50 75 100
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FIGURE 2 Test-retest reliability of the Questionnaire of
Olfactory Disorders (QOD) test in the control group (CG). Slope of the
straight line is the Spearman's correlation coefficient .897.

and the CG were comparable excluding the parosmia factor in the CG
which was relatively low 0.283. Such low value of the coefficient can be
explained by random distribution of the answers in the CG group. The
questions concerning parosmia do not apply in the CG group. The values
of the Cronbach's alpha coefficients are presented in Table 6.

Given the results of the internal consistency and test-retest cor-
relation coefficients we can infer for high reliability of the Polish ver-

sion of the QOD questionnaire.

3.2 | Criterion-related validity analysis of
QOD test

In self administered questionaries, there is no standard scale for deter-
mining patients' quality of life. Introducing new scale, we need to
effectively adjust it to known and widely used one. Correlation analy-
sis between two scales, the old and the new one, enables us to estab-

lish criterion-related validity of the test.
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FIGURE 3 The Bland-Altman
plot for test-retest reliability of
the Questionnaire of Olfactory
Disorders test for all participants.
Mean value is 2.21.
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TABLE 6 Internal consistency analysis with Cronbach's alpha

coefficients of the Polish Questionnaire of Olfactory Disfunction
(QOD) in the study group (SG), control group (CG) and in all
participants (SG + CG).

QOD-P QOD-LQ QOD-S QOD-V  Total
SG 0.969 0.868 0.575 0.734 0.871
CG 0.283 0.672 0.524 0.638 0.731
SG + CG 0.608 0.885 0.743 0.559 0.887

Abbreviations: QOD-LQ, life quality statements; QOD-P, parosmia
statements; QOD-S, sincerity statements; QOD-V, visual analog scales.

3.3 | Correlation between QOD questionnaire and
WHOQOL-BREF test

We found no correlation between each QOD domain and D1- physi-
cal domain of WHOQOL-BREF. However, QOD-QolL, QOD-P, and
QOD-V were significantly related to D2—psychological, D3—social
relationship and D4—environment domains. The data are presented in
Table 7.

Additionally, we
WHOQOL-BREF as the outcome variable and the age of patients,
Sniffin' Sticks test and the QOD results as the explanatory variable.

performed multivariable analysis  with

The results for both groups in the study are gathered in Table 8.

3.4 | QOD scores comparison for patients with
normosmia and hyposmia in Sniffin' Sticks test

The Sniffin' Sticks test analysis revealed in the SG 19 patients with
normosmia (TDI result >30.5) and 32 with hyposmia (15 < TDI < 30.5).
All patients in the CG were normosmic. Spearman's correlation analy-
sis revealed no statistically significant correlation between each QOD
domain (QOD-LQ, QOD-P, QOD-S, and QOD-V) and the Sniffin'
Sticks test results in normosmic and hyposmic SG patients. For

normosmic CG patients, the results showed statistically significant
positive correlation between TDI score and parosmia (QOD-P) domain
and QOD-V with p-value .017 and .002 respectively. All the results
are summarized in Table 9.

The mean scores of QOD-P, QOD-S, QOD-LQ, QOD-V in nor-
mosmic SG patients where compared with corresponding scores in
normosmic CG patients using U Mann-Whitney test. The analysis
revealed statistically significant differences on mean QOD scores for
each domain except QOD-S between both groups, although the
ranges of TDI with Sniffin' Sticks were the same. Results are pre-
sented in Table 10. Additionally, in Table 11 we present comparison
of QOD scores of hyposmic/anosmic people with normosmic people,
regardless of their belonging to the CG or SQ. The results indicate sta-
tistically significant differences in quality of life between normocmic
individuals and people with an actual smell problems. Based on these
results, we have to emphasize the importance of combined assess-
ment with subjective tools for example, QOD and objective tests for
exmaple, Sniffin' Sticks for comprehensive and detailed olfactory
testing.

4 | DISCUSSION

The ethnical and geographical variations may influence the validity
and reliability of questionnaires constructed for clinical assessment.
Widely applicable questionnaires for evaluation of general health-
related quality of life such as the 36-Item Short From Health Survey
(SF-36) or World Health Organization (WHOQOL) questionnaire, are
not so precise when evaluating particular interest comparing with the
disease-specific QOL tools.

The QOD was primarily developed and used by Frasnelli and
Hummel to investigate parosmia, however occurred also appropri-
ate and valid instrument for evaluation of the olfactory dysfunc-
tion on daily life.”*%17:8738 The standard QOL questionnaires
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TABLE 7 Spearman's correlations
. R R OD-P OD-L OD-V

analysis between the Questionnaire of Q Q Q Q
Olfactory Dysfunction (QOD) and the r p-value r p-value r p-value
World Health Organization Quality of DI  -0134+0195 .178 ~0140+0.196 162 —0056+0.189 5741
Life brief questionnaire
(WHOQOL_BREF) for all D2 —0.325+£0.193 .001 —0.487 +£0.213 <.00001 —0.421 +£0.185 .00001
participants (n = 101). D3 -0.293 £0.193 .003 -0.413 +0.181 .00001 —0.389 £ 0.194 .0001

D4 —0.363 £ 0.190 .0002 —0.510 £ 0.223 <.00001 —0.428 +£0.188 .00001

Note: All the correlation coefficients are given with 95% confidence levels.

Abbreviations: Correlations of QOD-S, sincerity statements were not included in the table since they do
not correspond to olfactory quality; D1, physiology domain; D2, psychological domain; D3, social
relationship domain; D4, environment domain; QOD-LQ, life quality statements; QOD-P, parosmia
statements; QOD-V, visual analog scales; r, correlation coefficient.

TABLE 8
questionnaire (WHOQOL-BREF) test.

Multivariable linear regression analysis of factors influencing results of the World Health Organization Quality of Life brief

Age, p-value QOD, p-value Sniffin' Sticks, p-value
SG CG Total SG CG Total SG CG Total
WHOQOL-BREF 0.459 0.426 0.007 0.601 0.531 <0.001 0.497 0.025 <0.001

Abbreviations: CG, control group; SG, study group.

TABLE 9
based on Sniffin' Sticks test.

Spearman's correlation analysis of Questionnaire of Olfactory Disorders (QOD) test in patients with normosmia and hyposmia

Normosmia Hyposmia

SG p-value CG p-value SG p-value CG
QOD-LQ 0.311 + 0.469 195 0.031 +0.271 .834 —0.156 + 0.353 .393 -
QOD-P —0.167 + 0.468 494 0.348 + 0.286 .017 —0.118 + 0.350 519 =
QOD-S 0.223 £ 0.470 .358 0.267 + 0.289 .07 —0.029 +0.330 .873 -
QOD-V —0.088 + 0.459 .720 0.45 +0.285 .002 —0.077 +£0.343 .673 =

Note: All the correlation coefficients are given with 95% confidence levels.

Abbreviations: QOD-LQ, life quality statements; QOD-P, parosmia statements; QOD-S, sincerity statements; QOD-V, visual analog scales.

TABLE 10 U Mann-Whitney test analysis between study group
(SG) patients with normosmia and control group (CG).

p-value
QOD-LQ <.00001
QOD-P <.00001
QOD-S .23014
QOD-V .0002

Abbreviations: QOD-LQ, life quality statements; QOD-P, parosmia
statements; QOD-S, sincerity statements; QOD-V, visual analog scales.

cannot be particularly adequate in measuring the effect of olfac-
tory dysfunction on quality of life. Neuland et al proved higher
efficacy of the QOD in assessment of olfaction-related QOL com-
paring to the SF-36.8

Currently in the post Covid era, it is utmost important to address
medical need of self administered questionnaire in providing subjec-
tive information about olfactory dysfunctions. The reliable and vali-
dated Polish version of the QOD test meets this requirement.

TABLE 11 U Mann-Whitney test analysis between hyposmic/
anosmic patients and normosmic patients.

p-value
QOD-LQ .00804
QOD-P <.00001
QOD-S .0001
QOD-V .05486
QOD-Total <.00001

Abbreviations: QOD-LQ, life quality statements; QOD-P, parosmia
statements; QOD-S, sincerity statements; QOD-V, visual analog scales.

Previously, reliability and validity studies of the QOD test have
been performed in Chinese,'* Korean,*> and English.>’

Our investigation showed that the Polish version of the QOD
questionnaire has very good validity and reliability, confirmed both by
Spearman's and Pearson's correlation coefficients analysis. All QOD
domains showed very high and statistically significant test-retest cor-

relation. Internal consistency of the Questionnaire measured by
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Cronbach's alpha coefficient for the total test was 0.887, and the
overall reliability of the Polish version of QOD test is very good.
Moreover, the validity analysis revealed that the relationship between
the QOD and WHOQOL-BREF was statistical significant, except for
the physical domain.

Various studies emphasize importance of complementary use of
subjective and objective measures of olfactory dysfunctions.”#1>%? |n
accordance with previous studies® we found that QOD-P, QOD-LQ,
QOD-V results of patients in the SG but qualified as normosmic based
on Sniffin' Sticks test where significantly higher than those of
CG. These results suggest that subjective assessment of olfactory abili-
ties may be influenced by olfactory related quality of life. We can argue
that subjective assessment does not fully correspond to psychophysical
olfactory abilities. Patients with subjective olfactory dysfunctions but
normosmic on the Sniffin' Sticks test may have underestimate their abil-
ities to report their olfactory dysfunctions. Other studies also reported
on similar findings.>?*! Since December 2019 and the wide spread of
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) the fre-
quency of olfactory dysfunctions rapidly increased worldwide. The smell
impairment is the early marker of this viral infection, with the preva-
lence reaching 50% of cases, and the current research indicate that sig-
nificant part of patients will have long-lasting olfactory dysfunctions as
a result of this infection.*? Additional extended observations for pro-
longed smell impairment related to COVID-19 are required.*>4?

We have to mention limitations of our study. One can point to a
small number of the participants, however, it must be stressed, that in
our study, all participants were tested with the objective method for
the comparison, not only the selected group, what is usually practiced.
The Sniffin' Stick testing is time consuming; however we find the
comparison of both subjective and objective methods especially valu-
able not only for the validation but also for most reliable diagnosis
assessment. Additionally, one can cast doubts on our findings based
on the mean age differences between SG and CG, as it was shown
that demographic and disease factors influence the QOD values.>®
We can understand this age difference as in general population the
olfactory dysfunction is usually age related condition.

5 | CONCLUSIONS

The Polish version of the QOD demonstrated high rates of the validity
and the reliability. From now, this instrument may be widely used in
research projects and clinical practice concerning olfactory disorders

in Polish patients.

FUNDING INFORMATION
none declared.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest.

ORCID

Anna Rzepakowska "= https://orcid.org/0000-0003-4012-8271

REFERENCES

1. Hummel T, Whitcroft KL, Andrews P, et al. Position paper on olfac-
tory dysfunction. Rhinol Suppl. 2017;54:1-30.

2. Whitcroft KL, Hummel T. Clinical diagnosis and current management
strategies for olfactory dysfunction: a review. JAMA Otolaryngol Head
Neck Surg. 2019;145:846-853.

3. Miwa T, Furukawa M, Tsukatani T, Costanzo RM, DiNardo LJ,
Reiter ER. Impact of olfactory impairment on quality of life and dis-
ability. Arch Otolaryngol Head Neck Surg. 2001;127:497-503.

4. Temmel AF et al. Characteristics of olfactory disorders in relation to
major causes of olfactory loss. Arch Otolaryngol Head Neck Surg.
2002;128:635-641.

5. Pence TS, Reiter ER, DiNardo LJ, Costanzo RM. Risk factors for haz-
ardous events in olfactory-impaired patients. JAMA Otolaryngol Head
Neck Surg. 2014;140:951-955.

6. Yang J, Pinto JM. The epidemiology of olfactory disorders. Curr Otor-
hinolaryngol Rep. 2016;4:130-141.

7. Frasnelli J, Hummel T. Olfactory dysfunction and daily life. Eur Arch
Otorhinolaryngol. 2005;262:231-235.

8. 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 anosmia or severe hyposmia. Laryngoscope.
2011;121:867-872.

9. Croy I, Hummel T. Olfaction as a marker for depression. J Neurol.
2017;264:631-638.

10. LinY, Jiang X, Huang X, Lv Y. The influence of olfactory dysfunction
on risk of malnutrition is mediated by depressive symptoms in cancer
patients undergoing chemotherapy. Ann Palliat Med. 2021;10:10600-
10606.

11. Pinto JM, Wroblewski KE, Kern DW, Schumm LP, McClintock MK.
Olfactory dysfunction predicts 5-year mortality in older adults. PLoS
One. 2014;9:107541.

12. Doty RL. Olfactory dysfunction in neurodegenerative diseases: is
there a common pathological substrate? Lancet Neurol. 2017;16:
478-488.

13. Philpott C, Dixon J, Boak D. Qualitative olfactory disorders: patient
experiences and self-management. Allergy Rhinol (Providence). 2021;
12:1-6.

14. Yang D, Wang J, Ni D, Liu J, Wang X. Reliability and validity of the
Chinese version of the questionnaire of olfactory disorders (QOD)
when used with patients having olfactory dysfunction. Eur Arch Otor-
hinolaryngol. 2016;273:3255-3261.

15. Choi WR, Jeong HY, Kim JH. Reliability and validity of the Korean
version of the questionnaire of olfactory disorders. Int Forum Allergy
Rhinol. 2018;8:1481-1485.

16. Mattos JL, Schlosser RJ, DeConde AS, et al. Factor analysis of the
questionnaire of olfactory disorders in patients with chronic rhinosi-
nusitis. Int Forum Allergy Rhinol. 2018;8:777-782.

17. Mattos JL, Edwards C, Schlosser RJ, et al. A brief version of the ques-
tionnaire of olfactory disorders in patients with chronic rhinosinusitis.
Int Forum Allergy Rhinol. 2019;9:1144-1150.

18. Yuan F, Wu D, Wei Y. Predictive significance of the questionnaire of
olfactory disorders-negative statements for olfactory loss in patients with
chronic rhinosinusitis. Eur Arch Otorhinolaryngol. 2022;279:5253-5262.

19. Simopoulos E, Katotomichelakis M, Gouveris H, Tripsianis G,
Livaditis M, Danielides V. Olfaction-associated quality of life in
chronic rhinosinusitis: adaptation and validation of an olfaction-
specific questionnaire. Laryngoscope. 2012;122:1450-1454.

20. Mattos JL, Schlosser RJ, Mace JC, Smith TL, Soler ZM. Establishing
the minimal clinically important difference for the questionnaire
of olfactory disorders. Int Forum Allergy Rhinol. 2018;8:1041-
1046.

21. Liu DT, Besser G, Prem B, et al. Self-perceived taste and flavor per-
ception: associations with quality of life in patients with olfactory
loss. Otolaryngol Head Neck Surg. 2021;164:1330-1336.


https://orcid.org/0000-0003-4012-8271
https://orcid.org/0000-0003-4012-8271

TUZ-HRYCYNA ET AL.

I,ill'\'ll“OS(‘O DE
YHeoseol 807

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Hummel T, Sekinger B, Wolf SR, Pauli E, Kobal G. Sniffin' sticks"
olfactory performance assessed by the combined testing of odor
identification, odor discrimination and olfactory threshold. Chem
Senses. 1997;22:39-52.

Oleszkiewicz A, Schriever VA, Croy |, Hahner A, Hummel T. Updated
Sniffin' Sticks normative data based on an extended sample of 9139
subjects. Eur Arch Otorhinolaryngol. 2019;276:719-728.

Kobal G, Klimek L, Wolfensberger M, et al. Multicenter investigation of
1,036 subjects using a standardized method for the assessment of olfac-
tory function combining tests of odor identification, odor discrimination,
and olfactory thresholds. Eur Arch Otorhinolaryngol. 2000;257:205-211.
Neumann C, Tsioulos K, Merkonidis C, Salam M, Clark A, Philpott C. Vali-
dation study of the "Sniffin' Sticks" olfactory test in a British population: a
preliminary communication. Clin Otolaryngol. 2012;37:23-27.

Tekeli H, Altundag A, Salihoglu M, Cayonu M, Kendirli MT. The appli-
cability of the "Sniffin' Sticks" olfactory test in a Turkish population.
Med Sci Monit. 2013;19:1221-1226.

Sorokowska A, Hummel T. Polish version of the Sniffin' Sticks test—
adaptation and normalization. Otolaryngol pol. 2014;68:308-314.
Niklassen AS, Ovesen T, Fernandes H, Fjaeldstad AW. Danish valida-
tion of Sniffin' Sticks olfactory test for threshold, discrimination, and
identification. Laryngoscope. 2018;128:1759-1766.

Delgado-Losada ML, Delgado-Lima AH, Bouhaben J. Spanish valida-
tion for olfactory function testing using the Sniffin' Sticks olfactory
test: threshold, discrimination, and identification. Brain Sci. 2020;10:
1-19.

Jaracz K, Kalfoss M, Gorna K, Baczyk G. Quality of life in polish
respondents: psychometric properties of the polish WHOQOL-Bref.
Scand J Caring Sci. 2006;20:251-260.

The World Health Organization Quality of Life assessment
(WHOQOL): position paper from the World Health Organization. Soc
Sci Med. 1995;41:1403-1409.

Development of the World Health Organization WHOQOL-BREF
quality of life assessment. The WHOQOL Group. Psychol Med. 1998;
28:551-558.

Cronbach LJ. Coefficient alpha and the internal structure of tests. Psy-
chometrika. 1951;16:297-334.

Cronbach LJ, Shavelson RJ. My current thoughts on coefficient alpha
and successor procedures. Educ Psychol Meas. 2004;64:391-418.
Tavakol M, Dennick R. Making sense of Cronbach's alpha. Int J Med
Educ. 2011;2:53-55.

Barbera J, Naibert N, Komperda R, Pentecost TC. Clarity on Cron-
bach's alpha use. J Chem Educ. 2021;98:257-258.

Croy |, Buschhuter D, Seo HS, Negoias S, Hummel T. Individual signif-
icance of olfaction: development of a questionnaire. Eur Arch Otorhi-
nolaryngol. 2010;267:67-71.

Katotomichelakis M, Simopoulos E, Zhang N, et al. Olfactory dysfunc-
tion and asthma as risk factors for poor quality of life in upper airway
diseases. Am J Rhinol Allergy. 2013;27:293-298.

Langstaff L, Pradhan N, Clark A, et al. Validation of the olfactory dis-
orders questionnaire for English-speaking patients with olfactory dis-
orders. Clin Otolaryngol. 2019;44:715-728.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Delank KW, Stoll W. Olfactory function after functional endoscopic
sinus surgery for chronic sinusitis. Rhinology. 1998;36:15-19.

Philpott CM, Rimal D, Tassone P, Prinsley PR, Premachandra DJ. A
study of olfactory testing in patients with rhinological pathology in
the ENT clinic. Rhinology. 2008;46:34-39.

Prem B, Liu DT, Besser G, et al. Long-lasting olfactory dysfunction
in COVID-19 patients. Eur Arch Otorhinolaryngol. 2021;279:3485-
3492.

Costa K, Carnauba ATL, Rocha KW, de Andrade KCL,
Ferreira SMS, de L Menezes P. Olfactory and taste disorders in
COVID-19: a systematic review. Braz J Otorhinolaryngol. 2020;86:
781-792.

Lechien JR, Chiesa-Estomba CM, de Siati DR, et al. Olfactory and
gustatory dysfunctions as a clinical presentation of mild-
to-moderate forms of the coronavirus disease (COVID-19): a multi-
center European study. Eur Arch Otorhinolaryngol. 2020;277:2251-
2261.

Lechien JR, Saussez S, Maniaci A, Vaira LA. The study of recovery
rates of COVID-19 olfactory and gustatory dysfunctions requires psy-
chophysical evaluations. Am J Otolaryngol. 2021;42:103168.

Lechien JR, Chiesa-Estomba CM, Vaira LA, Saussez S, Hans S.
COVID-19 reinfection and second episodes of olfactory and gusta-
tory dysfunctions: report of first cases. Ear Nose Throat J. 2022;101:
499-500.

Seo MY, Choi WS, Lee SH. Clinical features of olfactory dysfunction
in COVID-19 patients. J Korean Med Sci. 2021;36:e161.

Vaira LA, Boscolo-Rizzo P, Bui Quoc E, Bandekela P, Saussez S,
Lechien JR. The study of olfactory dysfunction in SARS-CoV-2 vari-
ants. Eur Arch Otorhinolaryngol. 2022;279:5469-5470.

Shah NN, Hussain RT, Mustafa H, Mushtag M, Ali M. Evaluation of
olfactory acuity in patients with coronavirus disease 2019
(COVID-19). Indian J Otolaryngol Head Neck Surg. 2022;74:2772-
2779.

Zou LQ, Hummel T, Otte MS, et al. Association between olfactory
function and quality of life in patients with olfactory disorders: a
multicenter study in over 760 participants. Rhinology. 2021;59:
164-172.

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Tuz-Hrycyna N, Rzepakowska A,
Niemczyk K. Reliability and validity of the Polish version of the
Questionnaire of Olfactory Disorders. Laryngoscope
Investigative Otolaryngology. 2023;8(4):799-807. doi:10.1002/
lio2.1087


info:doi/10.1002/lio2.1087
info:doi/10.1002/lio2.1087

	Reliability and validity of the Polish version of the Questionnaire of Olfactory Disorders
	1  INTRODUCTION
	2  PATIENTS AND METHODS
	2.1  Patients
	2.2  Olfactory function assessment
	2.3  Quality of life assessment
	2.4  Adaptation of the QOD
	2.5  Statistical methods

	3  RESULTS
	3.1  Reliability analysis of QOD
	3.1.1  Test-retest reliability
	3.1.2  Internal consistency

	3.2  Criterion-related validity analysis of QOD test
	3.3  Correlation between QOD questionnaire and WHOQOL-BREF test
	3.4  QOD scores comparison for patients with normosmia and hyposmia in Sniffin' Sticks test

	4  DISCUSSION
	5  CONCLUSIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


