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Relationship between olfactory and cognitive function in asthma

Poor asthma control or asthma exacerbation can cause hypoxia,
which may be associated with cognitive impairment." Chronic rhi-
nosinusitis (CRS) and allergic rhinitis, typically accompanied by
asthma, are the main causes of olfactory dysfunction.”> We investi-
gated the association between olfactory* and cognitive function® in
patients with asthma and found that a decrease in olfactory and cog-
nitive functions was typically observed among patients with asthma.
In addition, an association between olfactory dysfunction and cogni-
tive impairment has been found in recent studies.®” However, no
study has evaluated the association between olfactory and cognitive
functions in patients with asthma thus far. We hypothesized that
olfactory and cognitive functions would be related to each other in
patients with asthma, and they also might be associated with asthma
control. Therefore, we aimed to evaluate this association in patients
with asthma.

A total of 146 adults with asthma were included in this cross-sec-
tional study from 2019 to 2020. The clinical variables of the partici-
pants were compared according to their olfactory and cognitive
functions. The institutional review board approved the study proce-
dure (DAUHIRB-19-175) and written informed consent was obtained
from all study participants.

Olfactory function was assessed using the Korean version of the
Sniffin’ Sticks test II (KVSS II) (Burghart Company, Wedel, Germany)
or the YSK olfactory function test (YOF) (Kimex Co, Suwon, South
Korea). The degree of olfactory dysfunction was classified, based on
our previous study, as follows: (1) anosmia (KVSS II < 20, YOF <
14.5); (2) hyposmia (20 < KVSS 11 < 27, 14.5 < YOF < 21); and (3) nor-
mosmia (27 < KVSS II < 48, 21 < YOF < 36).* The Korean version of
the Montreal Cognitive Assessment (MoCA) was used to screen for
mild cognitive impairment (MCI) using a cutoff value of 23.°

All participants underwent the olfactory function tests (KVSS II,
n=25; YOF, n=121) and the MoCA. A total of 68 (46.6%) patients
with asthma had olfactory dysfunction (hyposmia, n=31; anosmia,
n=37), and 60 (41.1%) patients were classified as having MCI. The
demographic and clinical characteristics of the study participants
were compared between 4 groups (normal cognition and normosmia,
n=>53; normal cognition and olfactory dysfunction, n=33; MCI and
normosmia, n=25; and MCI and olfactory dysfunction, n=35)
(Table 1). There were significant differences in age (51.62 + 14.58 vs
55.58 + 14.65 vs 65.84 + 7.45 vs 69.57 + 8.2 years, P < .001) between
the 4 groups. There were also significant differences in the proportion
of patients with low education, poor general health status, hyperten-
sion, CRS, and nasal polyps between the 4 groups. The duration of
asthma (80.67 & 58.20 vs 89.09 + 79.58 vs 102.32 &+ 78.14 vs 142.2 +
93.73 months, P=.003) and the presence of life-threatening asthma
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exacerbation (0% vs 6.1% vs 0% vs 14.3%, P=.01) were significantly
different between the 4 groups. The YOF scores positively correlated
with the MoCA scores after adjusting for age (r=0.196, P=.03). How-
ever, the duration of asthma and lung function did not significantly
correlate with YOF and MoCA scores after adjusting for age. Age
(odds ratio, 1.382; 95% confidence interval, 1.084-1.763; P=.009) and
nasal polyps (odds ratio, 38.578; 95% confidence interval, 1.115-
1335.164; P=.04) were risk factors for olfactory dysfunction and MCI
in patients with asthma compared with patients with asthma who
had normal cognition and olfaction by multivariable logistic regres-
sion analysis.

In this study, patients with MCI were older, had lower educational
status, and were more likely to have hypertension than those with
normal cognition, which is consistent with the findings of a previous
study.® Patients with olfactory dysfunction had CRS and nasal polyps
more frequently than those with normosmia. Patients with olfactory
disorders have impaired quality of life and daily life function.? Cogni-
tive dysfunction was significantly associated with worse health-
related quality of life in a cross-sectional study of community-dwell-
ing adults aged 60 years and older.'® Our results revealed that poor
general health status was more common in the MCI and olfactory
dysfunction group than in the other groups. Concurrent olfactory
dysfunction and cognitive impairment seemed to have a more nega-
tive impact on general health status than either entity alone.

The duration of asthma was significantly longer in the MCI and
olfactory dysfunction group than in the 2 other groups with normal
cognition. In addition, the groups with olfactory dysfunction had a
longer duration of asthma than the groups with normosmia with a
similar cognitive status (either normal cognition or MCI). The dura-
tion of asthma could be associated with olfactory dysfunction and
cognitive impairment.

Interestingly, life-threatening asthma exacerbation was not found
in patients with normosmia, and it was more common in patients
with MCI than in patients with normal cognition among patients
with olfactory dysfunction. Olfactory dysfunction may be related to
life-threatening asthma exacerbation. In addition, impaired cognitive
and olfactory functions could have synergistic negative effects on
asthma control.

A marked correlation between olfactory and cognitive function
was confirmed, as observed in previous studies.®’” Potential mecha-
nisms underlying the association between olfactory and cognitive
dysfunction have been proposed, such as decreased volume of the
brain cortex® or damage to neurotransmitter systems.” However, the
precise pathologies are unknown. To the best of our knowledge, this
is the first study to report an association between olfactory and cog-
nitive function in patients with asthma. Furthermore, olfactory and
cognitive functions may also be associated with asthma control. The
presence of life-threatening asthma exacerbation differed according
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Table 1
Clinical Characteristics of the Study Participants According to Olfactory and Cognitive Function
Characteristics Normal cognition and Normal cognition and olfactory MCI and normosmia MCI and olfactory Pvalue
normosmia (n=53) dysfunction (n=33) (n=25) dysfunction (n=35)
Age’y 51.62 + 14.58"¢ 55.58 + 14.65%¢ 65.84 + 7.45 69.57 + 8.2 <.001
Female sex 29 (54.7) 13(39.4) 17 (68.0) 21(60.0) 15
Low income 5(94) 2(6.1) 4(16.0) 8(22.9) .16
Low education 11(20.8) 7(21.2) 8(68.0) 26(74.3) <.001
Poor general health 39(73.6) 25(75.8) 16 (64.0) 33(94.3) .03
Diabetes mellitus 8(15.1) 3(9.1) 2(8.0) 9(25.7) 17
Hypertension 9(17.0) 2(6.1) 9(36.0) 17 (48.6) <.001
Depression 3(5.7) 3(94) 2(8.0) 5(14.3) .58
Allergic rhinitis 22 (41.5) 18 (54.5) 15(60.0) 18(51.4) 42
Chronic rhinosinusitis 24 (45.3) 26(78.8) 9(36.0) 19 (54.3) .005
Nasal polyps 8(15.1) 13(39.4) 2(8.0) 5(14.3) .008
Asthma duration,” mo 80.67 + 58.20° 89.09 + 79.58° 102.32 +£78.14 142.2 +£93.73 .003
Severe asthma 14 (26.4) 9(27.3) 5(20.0) 4(11.4) 32
Life-threatening asthma exacerbation 0(0) 2(6.1) 0(0) 5(14.3) .01
ICS treatment 43 (82.7) 28(84.8) 19(76.0) 32(914) 44
INS treatment 19(35.8) 11(33.3) 7(28.0) 8(22.9) .60
FEV,,* % 76.01 & 20.05 80.12 + 14.83 75.68 +21.03 68.17 +£21.35 .09

Abbreviations: FEV;, forced expiratory volume in 1 second; ICS, inhaled corticosteroids; INS, inhaled nasal steroids; MCI, mild cognitive impairment; MoCA, Montreal cognitive

assessment.
?Data are presented as mean =+ SD.

PNormal cognition and normosmia vs normal cognition and olfactory dysfunction (P < .05).

“Normal cognition and normosmia vs MCI and olfactory dysfunction (P <.05).
9Normal cognition and olfactory dysfunction vs MCI and normosmia (P < .05).

€Normal cognition and olfactory dysfunction vs MCI and olfactory dysfunction (P < .05).

to olfactory and cognitive function in this study. In addition, age and
nasal polyps were risk factors of impaired cognitive and olfactory
function in patients with asthma in this study, and they might be the
link among olfaction, cognition, and asthma.

This study has some limitations. First, this was a cross-sectional
study, and it was not possible to confirm the causal relationship
between the 3 factors—olfaction, cognition, and asthma. Second,
study participants were heterogeneous, and in particular, age had a
significant influence on cognition and olfactory function.>®

In conclusion, olfactory and cognitive function may be associated
with each other in patients with asthma. Furthermore, olfactory and
cognitive function may be associated with general health and asthma
control status. Further studies with a large population are needed to
clarify the relationships.
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