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HIGHLIGHTS

* Olfactory loss correlates with lower quality of life.
* QOD is a reliable tool for olfactory assessment in Brazil.
* QOD validation fills a crucial gap in Brazilian olfactory research.

ARTICLE INFO ABSTRACT

Keywords: Background: The incidence of olfactory disorders has increased in recent years, mainly related to COVID-19 infection.
Olfaction disorders In Brazil, over 37 million cases of COVID-19 have been reported, and approximately 10 % of those cases continue to
Quality of life

experience olfactory disorders for more than one month. Despite the significant negative impact on well-being, there is
currently no validated instrument to assess how olfactory disorders impact the quality of life in Brazil.

Objectives: This study aimed to validate the Questionnaire of Olfactory Disorders (QOD) for Brazilian Portuguese.
Methods: The authors first performed translation, back-translation, expert review, pre-testing, psychometric evalu-
ation and cultural adaptation of the English version of the questionnaire. To assure linguistic and conceptual
equivalence of the translated questionnaire, 126 participants from two Brazilian states and varying degrees of
olfactory loss answered the QOD and the World Health Organization Quality of Life bref (WHOQOL-bref) ques-
tionnaires. The University of Pennsylvania Smell Identification Test (UPSIT®) was used to quantify the olfactory
loss. Furthermore, to evaluate the reliability of the Portuguese version a test-retest was performed on a subgroup
of patients. The authors observed a high Cronbach’s alpha (@ = 0.86) for internal consistency of the quality of
Life (QOD-QOL) statements.

Findings: As expected, there was a negative correlation between QOD-QOL and UPSIT® (Spearman’s p = -0.275,
p = 0.002), since QOL score increases and UPSIT® score decreases with worsening of olfactory function. Correla-
tions were moderate between QOD-QOL and WHOQOL-bref mean (Spearman’s p = -0.374, p < 0.001) and weak
to moderate between the QOD-QOL and Visual Analog Scale of the QOD regarding professional life, leisure, and
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private life (Spearman’s p = -0.316, p = 0.000; Spearman’s p = -0.293, p = 0.001; Spearman’s p = -0.261,

p = 0.004; respectively).

Conclusion: In conclusion, the authors have demonstrated a high internal consistency and validity of the Brazilian
Portuguese version of the QOD for evaluating the quality of life in individuals with olfactory disorders.

Introduction

Olfactory Dysfunction (OD) affects a significant portion of the popula-
tion, with an estimated prevalence of 4.5 %, which increases with age.1 Its
impact extends beyond an impaired sensory experience alone, with several
negative outcomes including depression and feelings of loneliness,? lack of
motivation and sexual dysfunction,® and reduced overall quality of life.*
OD can be triggered by upper respiratory tract infections, acute and chronic
rhinosinusitis, traumatic brain injury, exposure to toxic substances®" and
neurodegenerative diseases such as Parkinson’s disease'” and Alzheimer’s
dementia.'® Recently, a heightened prevalence of OD has emerged during
the COVID-19 pandemic, with 10 % of patients presenting with some
degree of alteration 6 months after their acute infection."*

Despite the high prevalence of olfactory dysfunction, the extent of
dysfunction is still underestimated.'® As such, accurate instruments are
required to assess how olfactory loss affects Quality of Life. Question-
naires used for this purpose are divided into general and specific groups.
Questionnaires such as the World Health Organization Quality of Life

ORIGINAL VERSION (QOD)

Questionnaire (WHOQOL-bref),'® McGill Quality of Life Question-
naire,’” Short-Form Health Survey (SF-36)'® are examples of surveys
that measure the overall quality of life and can be used for individuals
with olfactory loss,'® as well as for individuals with other conditions.
However, to our knowledge, the only specific questionnaire to evaluate
the quality of life in individuals with olfactory loss is the Questionnaire
of Olfactory Disorders (QOD).*°

However, QOD adaptation and validation have yet to be performed in a
Brazilian population. There is a need for an instrument capable of measur-
ing the quality of life in individuals with olfactory dysfunction in diverse
populations such as Brazil. Therefore, the aim of the present study is the lin-
guistic and cultural validation of the QOD in a Brazilian population.

Materials and methods

The process of validation of the Questionnaire of Olfactory Disorders
to Brazilian Portuguese is summarized in Fig. 1.

Fig. 1. Study design. QOD, Questionnaire of Olfactory Disor-
ders.
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Population

One hundred and twenty-six adults were recruited to participate in
the study between May 2018 and August 2022, distributed across two
centers. Sociodemographic and clinical data were obtained through
questionnaires administered by trained interviewers. Olfactory measure-
ment was performed using the University of Pennsylvania Smell Identifi-
cation Test (UPSIT®),”' and quality of life data were obtained by
applying the WHOQOL-bref[16] and QOD.?° Patients between 18 and
65 years old with complaints of post-infectious olfactory dysfunction
from allergic rhinitis, chronic rhinosinusitis with or without polyps,
post-traumatic or idiopathic etiology were included. Participants with
incomplete questionnaires, olfactory dysfunction not documented by
psychophysical testing, olfactory loss due to multiple etiologies, cogni-
tive deficits, age greater than 65 or less than 18 years old, and pregnant
women were excluded.

The authors conducted a test-retest questionnaire with 12 patients to
assess the reliability of the Portuguese version of the QOD. The retest,
including only the QOD and UPSIT®, was applied in Londrina, with an
average time span of 4.06 months (3.2-5.3) between the two applica-
tions.

All participants signed an informed consent form. This study was
conducted with the approval of the Ethics Committee of the State Uni-
versity of Londrina (UNEL, protocol n° 48,238,421.9.0000.5231),
the State  University of Bahia (UNEB, protocol n°
38,281,720.2.0000.0057), and the Santo Antonio Hospital (OSID, proto-
col n° 33,366,030.5.0000.0047).

Translation and re-translation

The Beaton Cross-cultural translation and validation guideline was
used to guide the process of cultural translation.?” The original English
Version (Table S1) was translated into Portuguese by two native Brazil-
ian translators: an otorhinolaryngology specialist and a non-specialist
translator. Each translation resulted in two versions of the questionnaire
in Portuguese. A third non-specialist and non-study-related translator
was responsible for unifying the two versions, producing a combined
version of the questionnaire. To evaluate the translation steps, a commit-
tee was created consisting of principal researchers, an otorhinolaryngol-
ogy specialist, a psychologist, and two non-specialists.

The final version was back-translated into English by two indepen-
dent translators, a specialist and a non-specialist, both fluent in English.
The committee compared the back-translated version with the original
version and made semantic changes that, after approval by the Brazilian
translators, resulted in the pilot version of the test (Table S2). The QOD
pilot was answered by 30 Portuguese speakers, and in each application,
they were asked for their understanding of the statements, degree of rel-
evance, and suggestions about its construction. With the collected data,
the first version of the pilot test was re-evaluated by the committee and
approved for the validation stage. The study design of the validation pro-
cess can be found in Fig. 1.

The olfactory disorders questionnaire (QOD)

The QOD was developed to qualitatively assess the degree of olfac-
tory dysfunction during daily life activities. Originally, it consisted of 52
items divided into three domains: negative statements, positive state-
ments, and socially desirable statements. However, the internal consis-
tency of the questionnaire was unsatisfactory (¢« = 0.54), leading to a
decision to reduce the questionnaire.?* In this study, the authors used
the questionnaire, developed by the author, composed of 29 statements
that can be divided into three domains: Quality of Life (QOL), consisting
of 19 questions to assess the impact of olfactory disorders on daily life;
Sincerity (S), consisting of 6 questions that evaluate the tendency of
socially adequate responses; and Parosmia statements (P), 4 questions
that measure the existence and degree of parosmia. Each question is
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answered on the following scale: “I totally agree”, “Partially agree”,
“Partially disagree” and “Totally disagree”.

Each domain’s score is evaluated independently by summing each
question’s punctuation. Patients’ answers are ordinarily translated with
“totally disagree” is equivalent to O points and “totally agree”, to 3
points. In order to avoid automatic responses, all domains present nega-
tive statements, which are scored in reverse.

The domains’ interpretation consists in comparing the raw total score
with the maximum value for each stratum (57 points for LQ; 18 points
for S; 12 points for P). High LQ, S and p-values indicate strong life qual-
ity impairment, the tendency towards giving socially desired answers
and parosmia, respectively.

In addition, the QOD includes five Visual Analog Scale (VAS) ques-
tions indicating how much olfactory loss impacts different aspects of a
patient’s life, such as work, leisure, and personal life. All five VAS ques-
tions are continuously scored on a 0-100 scale and interpreted indepen-
dently.

Additional information regarding questionnaire scoring and interpre-
tation is available in the supplementary materials, which include the
complete application instructions for the QOD.

Assessment of overall quality of life using the WHOQOL-bref

The WHOQOL-bref is a rapid self-administered test used to assess the
global quality of life. It was developed by the World Health Organization
Quality of Life Group as a short version of the WHOQOL-100.'® The
WHOQOL-bref has 26 questions, 2 of which are general and 24 are
related to specific domains, i.e., physical health, psychological, social
relationships, and environment (Fig. S1).

The characteristics of the physical health domain are related to the
presence of pain and discomfort, fatigue, and lack of mobility in daily
activities. The psychological domain has questions related to thoughts,
memory, concentration, and self-esteem. The social relationships
domain is related to personal relationships, social support, and sexual
activity. The environment domain has questions associated with free-
dom, physical safety and protection, financial resources of the household
environment, health and social care, accessibility and quality of opportu-
nities for acquiring new information and skills, participation and oppor-
tunities for recreational/leisure activities, physical environment
(pollution/noise/traffic/climate), and transport.16 Higher mean scores
are related to higher quality of life.'®

Psychophysical olfactory function measurement

The psychophysical olfactory function was measured by applying the
UPSIT® questionnaire, a self-administered test.”’ The UPSIT® consists
of four booklets, ten pages, and forty questions about odorants, each
question has four options. Each page contains a microencapsulated odor-
ant, which the participant must scratch in the indicated area to release
the odor. After that, the interviewee smells the odor released and
answers the corresponding question. If the participant answers the ques-
tion correctly, one point is added to the final score, which can range
from 0 to 40. Individual scores are used to classify patients as normos-
mia, mild hyposmia, moderate hyposmia, severe hyposmia, or anosmia
based on the score, sex, and age of the patient.”*

Statistical analysis

All data were collected, organized, and verified using the REDCap
platform (“Research Electronic Data Capture”) and analyzed by the
SPSS version 17.0 (Statistical Packages for the Social Sciences, SPSS
Inc., Chicago, Illinois, USA). Graphs were created using GraphPad Prism
6 (GraphPad Software Inc., San Diego, CA, USA). Qualitative results
were described using absolute (n) and relative (%) frequencies. The nor-
mality of the sample was tested by analyzing numerical parameters
(mean, median, standard deviation, skewness, and kurtosis), graphs
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(histogram analysis), and statistical tests (Shapiro-Wilk and Kolmo-
gorov-Smirnov). Quantitative results were described using mean (+
standard deviation) or median (interquartile range), according to nor-
mality. A Cronbach’s alpha coefficient above 0.7 was considered suffi-
cient to evaluate the internal consistency of the QOD. The split-half
method was used to evaluate reliability. The ANOVA test was used to
evaluate QOD scores among UPSIT® classifications (normosmia, hypo-
smia, and anosmia). Spearman’s correlation was used to compare QOD
domains and WHOQOL-bref scores and raw UPSIT® scores. For the
description of the frequency of statements, “I totally agree” and
“Partially agree” were considered positive responses; p-values < 0.05
were considered statistically significant.

Results

Between May 2018 and August 2022, 126 patients participated in
the validation phase of the study (N Salvador-BA = 23; N Londrina-
PR = 103). The majority were women (n = 81, 63 %), 40 (+ 14) years-
mean, 58 % presenting severe olfactory loss or anosmic at the time of
first evaluation. Post-infectious causes were the most prevalent pre-
sumed etiology for olfactory loss (n = 73, 57.9 %), regardless of the
evaluation center. All 23 patients evaluated in Salvador-BA (CPC) pre-
sented with recent olfactory loss associated with post-acute COVID-19
infection. Notably, patients from CPC were older, less educated, and pre-
sented with severe olfactory dysfunction (UPSIT), Worse general Quality
of Life (WHOQOL) and olfactory-associated QoL (QOD) scores, when
compared to Londrina-PR center. Baseline characteristics and descrip-
tive data between the populations of Salvador and Londrina can be
found in Table 1.

Cronbach’s @ was used for QOD internal consistency evaluation,
obtaining a reasonable reliability coefficient (¢« = 0.86) for the QoL
domain (Table 2). The values remained higher than 0.84 with item-item
exclusion (Fig. 2), demonstrating a solid non-heterogeneous construct.
The VAS also presented good internal reliability (¢ = 0.81). The paros-
mia subscale showed acceptable results (@ = 0.75), while the sincerity
statement presented moderate to low levels of reliability (¢ = 0.5).
Accordingly, the internal consistency values in the sincerity statement
were importantly heterogeneous (range 0.37-0.54), similar in both

Table 1
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Table 2
Internal consistency with Cronbach’s alpha and Cron-
bach’s alpha variation if the item is excluded.

QOD statement Cronbach a

Parosmia 0.76 (0.64-0.71)
Quality of Life 0.86 (0.85-0.89)
Sincerity 0.50 (0.37-0.54)
VAS 0.82(0.72-0.82)

The data were described in median (IQR). VAS, Visual
Analog Scale.

centers (@ = 0.42, Londrina; a = 0.58, Salvador) (Table 2). Item-by-
item consistency analyses are described in Table S3 and Fig. 2.

The content correlation was performed using the Spearman correla-
tion test, identifying a significant correlation between the QOD-QoL
domain and the UPSIT® raw score (Spearman’s p = —0.28, p = 0.002)
and degree of olfactory loss (p = 0.29, p = 0.001), indicating worse
QoL associated with olfactory impairment (Fig. 3). There was a moder-
ate correlation between the quality-of-life domain and the WHOQOL-
bref general score (p = —0.37, p < 0.001). QOD-QoL also significantly
correlated with WHOQOL-bref physical, psychological, social, and envi-
ronment domains (p = —0.25, p = 0.006; p = —0.37, p < 0.001;
p = —0.29,p = 0.001; p = —0.35, p = 0.000; respectively) (Table S4).
QOD parosmia and VAS domains demonstrated significant association
with WHOQOL-bref (p = —0.28, p = 0.001 and p = —0.23, p = 0.01,
respectively) (Table S4). Split-half reliability test demonstrated stability
in VAS, QoL and parosmia domains (0.903, 0.887 and 0.794 respec-
tively), however, sincerity showed poor results (0.289) (Table S5).

The intra-questionnaire evaluation showed a good correlation
between parosmia and QoL domains(p = 0.52, p < 0.001) (Table S4),
indicating addictive QoL impairment when patients present with paros-
mia associated with dysosmia to olfactory quantitative dysfunction.

For test-retest validity, twelve patients (12/126, 9.5 %) had question-
naire re-application 4.1 (3.2-5.3) months after the first visit. Patients
were predominantly male (n = 8, 66.7 %), 32.3 (SD) years mean, with
similar QOD mean, degree of olfactory alteration and olfactory loss etiol-
ogy. A significant high effect size correlation was found between QoL

Sociodemographic and clinical characteristics of the population divided by application center.

Salvador-BA (n = 23) Londrina-PR (n = 103)

Variable Total (n = 126)
Age (years), mean (sd) 40 (14.2)
Female sex-n (%)n (%) 81 (64.3)
College Educated-n (%) 75 (59.5)
Smoking habits, n (%) 13(10.3)
Etiologies, n (%)

Post-infectious 73 (57.9)
Chronic rhinosinusitis 27 (21.4)
Others (idiopathic and traumatic) 26 (20.9)
Olfactory status according to UPSIT®, n (%)

Mild loss 24 (19.0)
Moderate loss 29 (23.0)
Severe loss 45 (35.7)
Anosmia 28 (22.2)
Qualitative alterations of sense of smell, n (%)

Parosmia 47 (37.3)
Phantosmia 32(25.4)
QOD, median (IQR)

Sincerity 6 (4-9)
Quality of life 20 (12-31)
Parosmia 5(2-8)
WHOQOL-bref, mean (SD)

General score 3.8(0.7)
Physical 3.6 (0.7)
Psychological 3.8(1.3)
Social 3.8 (0.8)
Environment 3.8 (0.6)

51(7.2) 37.6 (14.2)
17 (73.9) 64 (62.1)
5(21.7) 70 (68,0)
0(0) 13 (12.6)
23 (100) 50 (48.5)
- 27 (26.2)
26 (25.3)
2(8.7) 22(21.4)
4(17.4) 25 (24.3)
12 (52.2) 33(32)
5(21.7) 23(22.3)
10 (43.5) 37(35.9)
5(21.7) 27 (26.2)
11 (6-14) 6 (4-8)
31 (21-39) 19 (11-29)
8 (4-10) 4(2-7)
3.1(0.7) 3.8 (0,6)
3.0 (0.8) 3.7 (0.6)
3.1(0.8) 3.9(1.3)
3.2 (1.0) 3.9(0.7)
3.0 (0.8) 4.0(0.5)

The following data were described as n (%) unless otherwise specified.
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Fig. 2. Scatter plot of Cronbach’s alpha values for QOD domains. Each data point
represents a different alpha coefficient obtained by excluding a single item and
calculating the Cronbach’s coefficient independently.

QOD

Visual Analogue Scale
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Fig. 3. Size effect of content correlations between QOD domains and external content instruments. All spearman correlation coefficients are presented as module.
Descriptive values can be found at supplementary material. QoL, Quality of Life; P, Parosmia; S, Sincerity; VAS: D, Disturbance; F, Frequency; P, Professional; L, Leisure;
PL, Private Life; Sum, Summed scores of all VAS domains; OL, Olfactory Loss degrees (Mild, moderate and severe hyposmia and anosmia). *p < 0.05.

and P test-retest analysis (r = 0.89, p < 0.001; 0.837, p < 0.001, respec-
tively) despite the long application time. Sincerity and VAS presented
high levels of dispersion with no significant correlation between applica-
tion, consonant to the split halves cross-sectional analysis. Additional
correlation and descriptive information can be found in supplementary
Tables S6 and S7.

Discussion

The Olfactory Disorder Questionnaire (QOD) developed for Brazilian
Portuguese speakers proved to be consistent and reliable, with satisfac-
tory results to determine the impact of olfactory loss on quality of life.
The present study included participants from two major centers in dis-
tinct regions of the country (South and Northeast), which ensured
diverse cultural and linguistic representativeness in this sample. Differ-
ent etiologies, educational levels, and clinical spectrum were considered
in the validation analyses, testing different application backgrounds for
the questionnaire.

The Questionnaire of Olfactory Dysfunction has achieved interna-
tional recognition as a widely used QoL assessment tool, undergoing val-
idation in various languages. The Chinese, Persian, and Korean
validations achieved similar results with 104, 113, and 213 patient eval-
uations, respectively, using similar methodologies. Cronbach alpha

ranged from 0.814-0.909 in these studies, Korean and Persian studies
found low confidence in the sincerity domain (¢ = 0.243 and 2.50,
respectively), while the Chinese cohort presented insufficient metrics in
the parosmia domain evaluation (@ = 0.473).>>?” However, other vali-
dations used abridged versions of QOD, such as the Greek validation
[28] for QoL domain validation (Cronbach’s a of 0.91) and the Spanish
validation (Cronbach’s a of QOD-QoL-Negative Statements 0.861).%°
Additionally, in the English validation published in 2019, the modified
questionnaire was used to create an online version of QOD (e-ODQ),
whose Cronbach’s « for internal consistency was 0.888 for QOD. During
the SARS-CoV-2 pandemic, the e-ODQ was used for Portugal QOD vali-
dation. The European QOD-pt had 110 participants who completed the
modified e-ODQ and the Sniffin’ Sticks Test (Cronbach’s « for internal
consistency of QOD 0.924)[30] and validated the questionnaire for Por-
tuguese in Portugal, which is grammatically, semantically, and cultur-
ally different from Brazilian Portuguese.

The internal consistency of the QoL statement in the studied cohort
falls within optimal limits (Cronbach’s alpha of QOD-QOL = 0.86), as
observed in other validation studies of this questionnaire.>>>' The sin-
cerity statement (QOD-S) did not show a statistically significant correla-
tion with either the raw score of UPSIT® (r = 0.054; p = 0.5) or the
degree of olfactory loss (r = —0.034; p = 0.70). Additionally, this
domain had a much lower level of reliability than expected (Cronbach’s
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alpha QOD-S 0.505). These results were also observed in other publica-
tions that sought to validate the questionnaire.?%>”

Prior studies encountered similar findings regarding low internal
consistency coefficients, possibly indicating intrinsic domain
fragilities.”®*” The Persian version of QOD found unsatisfactory internal
consistency in the sincerity domain does not affect the overall reliability
of the questionnaire, and the study showed that QOD has reliability if
the S statement is omitted, achieving a Cronbach’s alpha of 0.89. The
consistency of the present findings with current literature reinforces the
possibility the sincerity domain has intrinsic problems, possibly associ-
ated with excessive subjectivity, difficult cultural adaptation, and
non-specific clinical value. Fortunately, QOD domains are inter-
preted independently, and this statement does not seem to hinder
the assessment of quality of life.?” Future reevaluation of this
domain may be necessary.

Regarding the parosmia statement, the present results showed satis-
factory results (Cronbach’s alpha of QOD-P 0.76). This finding is com-
patible with the Persian and Korean versions of QOD,?*?” though was
not observed in the validation of QOD for the Chinese population,
which showed low internal reliability in this statement (Cronbach’s
alpha of QOD-P 0.47).%° It is important to emphasize that Cron-
bach’s alpha may be limited as it analyzes a few items from the
instruments, possibly underestimating coefficient metrics. Therefore,
the parosmia statement being a 4-item domain is susceptible to this
type of bias. The authors of the validations recommend some modifi-
cations in the parosmia statement for a better evaluation of this
statement.”>*’

Unlike prior studies, the validation study was performed in a multi-
center setting with significant sample differences, allowing for a more
comprehensive evaluation in a diverse population with varied education
and etiologies of olfactory dysfunction. Collection centers differed in
their specialty and sector: the South center was located in a private sec-
tor clinic while the Northeast center is part of the public healthcare sys-
tem. Despite the differences in centers and populations served, both
cohorts presented similar and statistically significant results strengthen-
ing the validation of the QOD for Brazil.

Some limitations of the present study should be highlighted. The
long time between the first application and the retest is considered a lim-
itation, considering that other studies established a period of two weeks
between the applications.”>>? Nevertheless, it is noteworthy that other
authors have chosen to maintain an unrestricted time frame, specifying
only a minimum interval between the initial test and the retest.”® More-
over, a limited number of patients responded to the request to visit the
study center for the test’s reapplication. The authors attribute this, in
part, to the challenging circumstances imposed by the ongoing pan-
demic. Additionally, some participants may experience exhaustion in
the process due to the administration of multiple questionnaires (WHO-
QOL-bref, UPSIT®, and QOD).

Conclusions

The findings of the present study demonstrate the successful valida-
tion of the QOD in its adapted version, yielding highly satisfactory
results. This represents a notable breakthrough, as it establishes the
QOD as a dependable clinical and scientific instrument that can be effec-
tively employed within the Brazilian population.
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