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Introduction

Smell plays an important role in the maintenance of health
and quality of life of the general population. Health workers
with olfactory impairment may not be able to help diagnose

certain diseases,1–3 and subsequently increase the risk of
hazardous events and mortality among those affected.4

Little research has been conducted on the prevalence of
olfactory disorders among health workers due to the
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Abstract Introduction Smell plays an important role in the maintenance of health and quality
of life of the general population. Health workers with olfactory impairment may not be
able to help diagnose certain diseases, and subsequently increase the risk of hazardous
events and mortality among those affected. ‘Odor learning’ requires repeated
experiences with different smells to develop a discriminatory ability, and this is a
process that takes years. Because of that, physicians of certainmedical specialities have
better odor detection than others.
Objective To study the olfactory performance and associated factors of otorhinolar-
yngology residents compared with residents of different medical specialities in a
representative sample of a tertiary hospital.
Methods The University of Pennsylvania Smell IdentificationTest (UPSIT) was used to
compare olfactory performance. Clinical and epidemiological data were collected
among 42 hospital residents.
Results Otorhinolaryngology residents presented an average UPSITscore of 35.0, and
the other residents, a score of 32.8 (p¼ 0.02) Of all the residents, 40.5% showed some
grade of olfactory impairment. Half of the females students in the first year of residency
showed olfactory dysfunction. The multivariate analyses found age (p¼ 0.03; 95%
confidence interval for β ¼ 0.33) to be an independent predictor of the UPSIT score.
Conclusion The present study demonstrated that otorhinolaryngology residents
have greater olfactory capacity compared with other residents. Future studies should
explore the relevant factors of olfactory impairment and its impact on quality of life in
this population.
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difficulty of standardising tests and their costs. Cross-sec-
tional studies have demonstrated the prevalence of olfactory
disorders in � 19% of individuals in the general population.5

Among health professionals, there is still no data on the use
of this essentialwork tool during the physical examination of
patients and its important role in detecting diseases.6 ‘Odor
learning’ requires repeated experienceswith different smells
to develop a discriminatory ability, and this is a process that
takes years.4 Because of that, physicians of certain medical
specialities would be able to have better odor detection than
others.

In addition to the importance of smell for health profes-
sionals in the diagnosis of diseases in general, the determi-
nation of the olfaction status is an important tool of
occupational medicine and public health planning.7 The
present study employed a highly reliable and standardized
40-item odor identification test8 to study the olfactory
performance and associated factors of otorhinolaryngology
residents compared with residents of different medical
specialities in a representative sample of a tertiary hospital.

Methods

Subject Enrollment
The study was performed with subjects who were recruited
at a tertiary hospital to test their olfactory capacity using the
University of Pennsylvania Smell Identification Test (UPSIT)
(►Fig. 1). All subjects attended a residency program. The
following epidemiological data were collected: age, sex,
ethnic group, monthly household income, presence of nasal
diseases, presence of rhinitis, smoking behavior, continuous
use of medications, and comorbidities.

Individuals with an acute respiratory infection or a histo-
ry of head trauma were excluded to avoid participants with
odor impairment secondary to other etiologies. The initial
study population consisted of 50 subjects. Residents from all

units of the hospital were invited to participate voluntarily.
The present study was approved by the institutional Ethics
Committee for Analysis of Research Projects of the Clinical
Board.

Residency Programs
The individuals were divided into two groups according to
the specialty of the residency program: otorhinolaryngology
or other specialties. They were also divided into groups
according to the year of residency (R1¼ first year in the
program; R2¼ second year in the program etc.) and type of
residency program (clinical or surgical).

Monthly Household Income
Wealso divided the residents into four income-basedgroups,
analogous to the categories previously used in Fornazieri
et al.,9 which were based on the Brazilian classification of
socioeconomic classes.

Ethnicity
Ethnicity was classified according to the definitions of the
Brazilian Institute of Geography and Statistics (Instituto
Brasileiro de Geografia e Estatística, IBGE, in the Portuguese
acronym).9 The subjects of the present study were self-
defined as White, Black, and mixed-race Brazilians.

Olfactory Evaluation
All participants completed the UPSIT, a widely used forced-
choice standardized test of olfactory function.8 This test
consisted of four booklets of ten odorants each. The stimuli
were embedded into microcapsules present in brown strips
at the bottom of each page. The examiner directed the
subjects to scrape the strip with a pencil, which released
the odorant. The subjects then answered a multiple-choice
question to describe the smell as they perceived it. Based on
the test scores, each subject’s olfactory function could be

Fig. 1 Key elements of the study.
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classified into the normosmia, microsmia (mild, moderate,
and severe), and anosmia categories. The scores ranged from
0 to 40. The UPSIT was originally developed for North
American English-speaking groups, but it has since been
modified for other cultures and translated into several other
languages. The Brazilian-Portuguese version of the scale was
used in the present study. This version was developed
through a series of experiments to adapt the test to Brazilian
populations.9

Statistical Analysis
Datawere analyzed using the Statistical Package for the Social
Sciences (SPSS, IBM Corp., Armonk, NY, US) software, version
24. Descriptive statistics were performed using epidemiologi-
cal data. The UPSIT scores were compared among the groups
using a two-sample t-test for the parametric analyses and the
Wilcoxon-Mann-Whitney test for the non-parametric analy-
ses. The relationships among thevariableswereassessedusing
the Pearson correlation. The Chi-squared test was used to
assess the associations among frequencies within the categor-
ical variables. A series of hierarchical multiple linear regres-
sionswasused to study the independent influence of the years
of residency on the UPSIT score. The same analysis was
performed using the following variables: age, ethnicity, pres-
ence of comorbidities, and smoking status.

Quality Assessment
A Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) checklist of cross-sectional studies10

was used as a guide to ensure the quality of the data
presentation.

Results

Study Population and Demographics
Out of 50 potential subjects, 42 were included in the study. A
total of eight subjects were excluded because they had acute
respiratory infections. Out of all the included subjects, 47.6%

were male (n¼ 20), and 52.4% were female (n¼ 22)
(►Table 1). The median age of the subjects was 27 years
(range: 23 to 35 years). With regard to monthly household
income, 38.1% (n¼ 16) were in Class B, and 61.9% (n¼ 26)
were in Class A. Regarding ethnicity, 73.8% of the subjects
were self-defined as White Brazilian (n¼ 31), 2.4%, as Black
Brazilian (n¼ 1), and 23.8%, as mixed-race Brazilian (n¼ 10).
The UPSIT results were correlated with age (r¼ 0.33;
p¼ 0.03) and the number of continuous-use medications
(r¼ 0.35; p¼ 0.02), but not withmonthly household income.

Residency Programs
There was an equal number of subjects in the 2 residency
groups (otorhinolaryngology residents: n¼ 21; other resi-
dents: n¼ 21). The group of other residents consisted of
residents of: anaesthesiology (19.0%, n¼ 4), infectology
(4.8%, n¼ 1), gastroenterology (4.8%, n¼ 1), medical clinic
(9.5%, n¼ 2), nephrology (14.3%, n¼ 3), neurology (4.8%,
n¼ 1), neurosurgery (4.8%, n¼ 1), oral and maxillofacial sur-
gery (4.8%, n¼ 1), physiatry (9.5%, n¼ 2), and physical therapy
(23.8%, n¼ 5). The residents were also divided into either a
surgical (64.3%, n¼ 27) or clinical (35.7%, n¼ 15) group.

Comorbidities and Medication Use
Regarding comorbidities, 16.7% (n¼ 7) reported having a dis-
ease or condition. The most common diseases and conditions
were hypothyroidism and asthma, but attention deficit hyper-
activitydisorder,melanoma,andshoulderdislocationwerealso
reported. With regard to nasal diseases and conditions, 40.5%
reported a previous diagnosis of nasal disease (n¼ 17), and, out
of this group, 26.2% (n¼ 11) specifically reported rhinitis
(►Table 1). In total, 40%of theparticipants reportedcontinuous
use ofmedications (n¼ 17). Considering thewhole sample, we
observed mainly the continuous use of contraceptives (26.8%,
n¼ 11) and antidepressants (11.9%, n¼ 5) (venlafaxine, des-
venlafaxine, escitalopram). A minority of subjects reported
continuous use of topical corticosteroids (budesonide, mome-
tasone, fluticasone), attention deficit hyperactivity disorder

Table 1 Demographic and clinical characteristics of the study population

Otorhinolaryngology residents Other residents p-value

N 21 21

Age (years) 27.9� 2.5 27.7� 2.7 0.70a

University of Pennsylvania Smell
Identification Test (UPSIT) score

35.0� 2.5 32.8� 3.9 0.02a

Gender no. female (%) 11 (52.4) 11 (52.4) 1.00b

Comorbidity (%) 19.0 14.3 0.68b

Number of chronic use medication per
individual, median

1 0 0.25a

Nasal disease (%) 38.1 42.9 0.75b

Rhinitis (%) 19.0 33.3 0.33b

Continuous use of medication (%) 52.4 33.3 0.36b

Smoking (%) 4.8 19.0 0.15b

Notes: aTwo-sample t-test; bChi-squared test.
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drugs (methylphenidate and lisdexamfetamine), thyroid drugs
(levothyroxine), systemic corticosteroids (prednisone), and
pain medication (trometamol). There was no statistically sig-
nificant difference in the UPSIT scores regarding the type of
drug.

Olfactory Evaluation
With regard to olfactory function, 59.5% of the sample had
normosmia, and 40.5% showed some grade of olfactory
impairment. We observed no cases of severe microsmia or
anosmia. Themedianoverall UPSITscorewas of 35 (range: 26–
40). The otorhinolaryngology residents presented an average
UPSIT score of 35.0, and the other residents, of 32.8 (p¼ 0.02)
(►Table 2). The UPSIT scores according to the residency
program, type and year of residency are presented
in ►Table 2, and, according to the demographics,
in►Table 3. The UPSIT results were not found to be correlated
with year of residency (r¼ 0.86; p¼ 0.58).►Table 4 shows the
values and associations between olfactory function and gen-
der, specialty of the residency program, and year of residency.
We found no differences in UPSIT results between groups in
terms of gender, ethnicity, household income, specialty of the
residency program, year of residency, comorbidities, presence
of nasal diseases, presence of rhinitis, and smoking status. The
multivariate analyses found age (r¼ 0.32, p¼ 0.03; 95% confi-
dence interval for β¼ 0.33) to be an independent predictor of
the UPSIT score.

Discussion

The results of the 40-item olfaction identification test demon-
strated that otorhinolaryngology residents have greater olfac-
tory capacity compared with residents of other specialities.
Although small differences in the UPSIT scores were observed
between these two groups (35.0 versus 32.8, p¼ 0.02), they
were clinically significant. According to theUPSIT Administra-
tion Manual, normosmia is defined when UPSIT scores range
from34to40points (males)and35to40points (females).Mild
microsmia ranged from30 to 33 points (males) and from31 to

34 points (females). Thus, the average UPSIT score of otorhi-
nolaryngology residents was classified as normosmia, where-
as the other group had mild microsmia.8

We believe that the awareness of otorhinolaryngology
residents regarding the prevention of nasal inflammatory
and infectious processes should be associated with these
results.11,12 In addition, we believe that easy access to free
samples of topical nasal corticosteroids and the common
practice of washing the nosewith saline solutionwere signifi-
cant factors that subjects forgot to mention during the inter-
view. These factors would have prevented any inflammatory
disease of the olfactory epithelium12 and the common epi-
staxis caused by the dry climate of our geographic area.13

Moreover, these factors can also be considered as specific
and involuntary olfactory training, which models the use of
smell among wine and coffee experts.14 Future studies that
examine the role of individual practices and training in the
prevention of olfaction disorders should be performed.

With regard to gender, in our sample, women had better
olfactory performance than men (34.2 versus 33.6 respective-
ly). It iswellknownthat, among thegeneralpopulation,women
have greater olfactory and gustatory sensitivity than men,15,16

and, in a recent meta-analysis17 that assessed the effect of
gender on odor identification, a superior performance was
observed among women, but only among adults between 18
and50years of age.However,weobservedagreater prevalence
ofdysosmia among females than amongmales (50% versus 30%
respectively). The literature shows that the complaint of dys-
osmia is more frequent in women than in men.15

Thepercentageofsmokers in theotorhinolaryngologygroup
was much lower (4.8%) than that of the other group (19%).
Although the differences in the UPSIT scores between smokers
and non-smokers were not statistically significant (p¼ 0.67),
we believe that this environmental factor could result in lower
UPSIT scores, according to the available medical literature.8,9

Only 11.9% of our samplewere smokers, but, unfortunately, we
did not control the tobacco load of the participants.

In a previous study18 on the cross-cultural adaptation of
the UPSIT for use in the Brazilian population (n¼ 49; mean

Table 2 University of Pennsylvania Smell Identification Test (UPSIT) scores regarding residency

Variables N Age� UPSIT score� Standard deviation Median Minimum Maximum p-value

Residency program 0.02a

Otorhinolaryngology 21 28 35.0 2.5 35 29 40

Others 21 27 32.8 3.9 34 26 39

Year of residency 0.72b

R1 18 27 33.8 3.7 34 26 40

R2 13 28 33.3 3.5 34 27 38

R3 10 29 34.9 3.2 35 27 39

R4 1 28 34.0 � � � �
Residency type 0.23b

Clinical 15 27 32.8 4.2 34 26 39

Surgical 27 28 34.5 2.8 35 29 40

Notes: �average; atwo-sample t-test for the UPSIT scores; bWilcoxon-Mann-Whitney test for the UPSIT scores.
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age: 30 years), which used the same translated version of the
test, the investigators observed a mean score of 35 points.
This mean score was higher than the one observed in the
present study, suggesting that residents of health programs
had a worse sense of smell than the general population.
Work-related factors impacting the lives of the residents,

such as depression and excessive workload, may influence
the well-being of these individuals,19 and could be related to
lower UPSIT scores.20,21 Sleep deprivation also affects the
activity of the insula and piriform cortex, a brain region
responsible for odor processing.22 Moreover, the greater
olfactory capacity observed in senior residents in

Table 3 University of Pennsylvania Smell Identification Test (UPSIT) scores according to demographics

Variables N Mean score Standard deviation Median Minimum Maximum p-value

Entire sample 42 33.9 3.4 35 26 40 �
Gender 0.54a

Male 20 33.6 3.5 35 26 39

Female 22 34.2 3.5 27 40

Ethnicity 0.76b

White Brazilian 31 34.1 3.3 35 27 39

Black Brazilian 1 � � � � �
Mixed Brazilian 10 33.2 4.2 34 26 40

Monthly household income 0.80b

Group 3 16 33.9 2.7 34 29 38

Group 4 26 33.9 3.9 35 26 40

Comorbidity 0.46b

Yes 7 34.5 4.0 35 29 39

No 35 33.8 3.4 34 26 40

Nasal disease 0.43b

Yes 17 34.3 3.5 35 27 39

No 25 33.6 3.5 34 26 40

Rhinitis 0.26b

Yes 11 33.0 3.6 34 27 39

No 31 34.2 3.4 35 26 40

Smoking 0.67b

Yes 5 34.6 3.8 35 29 39

No 37 33.8 3.4 35 26 40

Notes: aTwo-sample t-test; bWilcoxon-Mann-Whitney test.

Table 4 Percentage of each group divided by clinical classification of olfactory deficit

Degree of olfactory loss Normosmia Mild microsmia Moderate microsmia p-value

Gender 0.21 a

Male 70.0 10.0 20.0

Female 50.0 31.8 18.2

Residency group 0.18 a

Otorhinolaryngology residents 66.7 23.8 9.5

Other residents 52.4 19.0 28.6

Year of residency 0.51 a

R1 50.0 33.3 16.7

R2 53.8 23.1 23.1

R3 80.0 � 20.0

R4 100.0 � �
Note: aChi-squared test.
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comparisonwith first-year residents can be explained by the
odor learning process that has been confirmed in multiple
psychosocial studies4 and has served as a foundational tent
for clinical olfactory training as we know today.4

In the sample of the present study, half of the female parti-
cipants and half of the students in the first year of residency
presentedwith olfactory dysfunction. Thedifferences observed
may also be due to the fact thatmenstrual cycles are associated
withhigher levelsof stressamongfirst-year residents.19 Instead
of findings such as the one demonstrating that brain activation
was consistently lower in females than in males, using func-
tional magnetic resonance imaging,22we still havemore ques-
tions than answers regarding this complex understanding of
the functional properties of the human olfactory system and
neuroendocrine factors.23

Fornazieri et al.18 showed that socioeconomic status and
schooling influence olfactory performance. Unfortunately, we
were unable to confirm this hypothesis, because our sample
consisted only of subjects with high socioeconomic status and
level of schooling.Weaimed for a sufficiently large sample size
to be able to generalize our results to the general population of
residents. Our sample size can be externally validated, espe-
cially when compared with the UPSIT cultural adaptation
study performed by Fornazieri et al.18 with 49 participants.

Conclusion

The present study demonstrated that otorhinolaryngology
residents have greater olfactory capacity compared with
other residents. Future studies should explore the relevant
factors of olfactory impairment and their impact on the
quality of life of this population.
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