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Objective: Previous work has shown the chemosensory dysfunction item of the 22-item Sinonasal Outcome Test (SNOT-22)
that assesses problems with “taste/smell” has poor psychometric performance compared with other items on the SNOT-22, which
we have hypothesized is due to the simultaneous assessment of two different senses. Our aim was to determine whether distinct
smell and taste items in the SNOT-22 would improve psychometric performance.

Methods: One hundred and eighty-one CRS patients were recruited and completed the SNOT-22. Additional items querying
problems with the senses of “smell” and “taste,” using the same response scale and recall period were given to study partici-
pants. Item response theory (IRT) was used to determine IRT parameters, including item discrimination, difficulty, and informa-
tion provided by each SNOT-22 item.

Results: Confirming previous studies, the chemosensory item of the SNOT-22 (reflecting “taste/smell”) had poor psychometric
performance. Use of a distinct smell or taste item instead of the combined “taste/smell” item did not improve psychometric perfor-
mance. However, a dedicated smell question resulted in a left shift of threshold parameters, showing that the dedicated smell item
better captures moderate CRS disease burden than the original taste/smell item of the SNOT-22, which by virtue of near-identical IRT
parameters appears to more greatly reflect problems with taste.

Conclusions: A dedicated smell- or taste-specific item, rather than the combined “taste/smell” item currently in the SNOT-22
does not provide significantly greater psychometric performance. However, a dedicated smell item may better capture moderate
CRS disease burden compared with the current chemosensory item on the SNOT-22.

Key Words: chronic rhinosinusitis, CRS, graded response model, IRT, olfaction, quality of life, smell, SNOT-22, taste, item
response theory.
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INTRODUCTION
Chronic sinonasal symptomatology defines chronic

rhinosinusitis (CRS) and is one of the major drivers of
decreased quality of life (QOL).1–4 Nasal symptoms, in par-
ticular, are the symptoms of CRS that are most prominently
perceived by patients with respect to the control of their con-
dition as well as their treatment response.5–7 Nasal symp-
toms associated with CRS include nasal obstruction, nasal
drainage, and decreased sense of smell.1,2,8 All of these
nasal symptoms of CRS are reported to be associated with
decreased QOL.9–11 Chemosensory dysfunction—decreased

sense of smell and decreased sense of taste—has been
shown to be an important determinant of QOL and affects
individuals through its impact on various areas in daily
life.12,13

The primary focus for the treatment of CRS is to
improve patients’ QOL. As a commonly experienced and car-
dinal symptom of CRS, decreased sense of smell is an
important symptom that should be assessed by patient-
reported outcome measures (PROMs). The 22-item
Sinonasal Outcome Test (SNOT-22) is a commonly utilized
PROM that is widely recognized as a high-quality tool for
assessing CRS-specific QOL.14,15 The SNOT-22 assesses four
domains related to nasal symptoms, poor sleep quality, cra-
niofacial discomfort, and emotional disturbance. Included in
the nasal subdomain of the SNOT-22 is the item that
queries problems with “sense of taste/smell.” Although the
psychometric performance of the overall SNOT-22 is rela-
tively high according to metrics of classical test theory,14 our
recent studies of the SNOT-22 using item response theory
(IRT) have shown that the performance of some individual
items of the SNOT-22 may be suboptimal.16,17 Most promi-
nently, the SNOT-22 item reflecting problems with “sense of
taste/smell” had arguably the poorest psychometric perfor-
mance, conveying the least amount of information about
CRS-specific QOL.16,17 This finding was consistent with
prior studies, which found that although the taste/smell
item of the SNOT-22 was grouped into the nasal subdomain
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of the SNOT-22, its correlations with other items related to
nasal symptoms were disparately low.18–20

We have previously hypothesized that the poor psy-
chometric function of the taste/smell item of the SNOT-22
was related to the fact that the item simultaneously
queries the sense of taste and smell, rather than querying
each sense separately.16,17 Previous studies have shown
that the impact of smell loss on taste is variable and that
one sense can be affected without the other.21–23 These
conflicts may therefore confound how a patient scores the
taste/smell item of the SNOT-22. The objective of this
study was to assess how the use of discrete, separate
items for the senses of smell and taste would impact
the psychometric function of the SNOT-22. Specifically,
we use IRT methodology to assess the degree of
information—related to the ability to discriminate differ-
ent levels of symptomatology at all levels of disease
burden—imparted by the individual smell and taste
items compared with the current combined taste/smell
item. We believe that the results of this study may inform
future revisions of the SNOT-22 or the creation of new
CRS-specific QOL PROMs.

MATERIAL AND METHODS

Subjects
This was a prospective, observational study of

patients aged 18 or older meeting diagnostic criteria and
consensus guidelines for CRS who visited the Department
of Otolaryngology–Head and Neck Surgery, University of
Cincinnati College of Medicine between May 2021 and
August 2021 and who provided informed consent to partic-
ipate.8 This study was approved by the University of Cin-
cinnati Institutional Review Board. Patients with previous
endoscopic sinus surgery within the last 3 months were
excluded.

Study Design
This was a cross-sectional study of patients meeting

clinical consensus diagnostic criteria for CRS.8 All data
were collected at enrollment. Demographic information
including age and gender was obtained. A smoker was
defined as any participant who currently smoked or
reported a history of tobacco use.24,25 At enrollment, par-
ticipants were assessed by the evaluating physician for a
history of asthma, diagnosed based on consensus guide-
lines, as well as a history of allergy, which was determined
through formal skin or serological testing. Participants
were interviewed to identify a history of previous sinus
surgery or a history of aspirin sensitivity. The presence of
nasal polyps and the history of prior sinus surgery was
confirmed on nasal endoscopy. A Lund-Kennedy endoscopy
score was also determined based on nasal endoscopy.26 All
participants completed a 22-item Sinonasal Outcome Test
(SNOT-22) questionnaire,14 which was supplemented with
two additional items—one for “sense of smell” and one for
“sense of taste.”

The 22-Item Sinonasal Outcome Test (SNOT-22)
The SNOT-22 is a validated CRS-specific QOL

instrument.14 Each of the 22 items, reflecting the burden
of CRS-associated symptoms, in the SNOT-22 is rated on
a 6-point (range = 0–5) Likert scale (total SNOT-22 score
range = 0–110). We have previously explored and psycho-
metrically validated the 4-subdomain structure of the
SNOT-22.18,27 In this study, we use the same four vali-
dated SNOT-22 subdomains that we have previously
described: the nasal subdomain score was calculated by
summing SNOT-22 items 1–6, 21, and 22. The otologic/
facial pain subdomain score was calculated by summing
SNOT-22 items 7–10. The sleep subdomain score was cal-
culated by summing SNOT-22 items 11–18. The emo-
tional subdomain score was calculated by summing
SNOT-22 items 19 and 20. Additionally, patients were
given two additional items—“sense of smell” and “sense
of taste”—to score on the same response scale and with
the same 2-week recall period as the SNOT-22. These lat-
ter two items were provided on a physically separate
questionnaire to decrease conflation with the SNOT-22
and the participant’s response to the chemosensory
item on it.

Item Response Theory Modeling
IRT consists of a family of models that allows users to

assess the relationship between an individual’s “ability” or
“trait” and their response to items on a scale.28–30 Because
SNOT-22 items are ordered polytomous variables
(i.e., 6-point Likert scale) and based on our previously
described application of IRT to the SNOT-22,16,17 we have
used an unconstrained graded response model to analyze
our data. Parameters from IRT models that directly trans-
late to PROM performance are (i) item discrimination and
(ii) item difficulty. The “item discrimination” parameter
(also referred to as the slope parameter αi), characterizes
the ability of an item to discriminate between different
latent trait levels (i.e., the severity of symptoms). A
greater slope parameter indicates a greater ability of an
individual item to discriminate between those with lower
vs. higher levels of the symptom severity. A greater slope
parameter also indicates higher reliability. We use a pre-
viously described classification scheme for the discrimina-
tion parameter values: none (0), very low (0.01–0.34), low
(0.35–0.64), moderate (0.65–1.34), high (1.35–1.69), and
very high (>1.70) discrimination.30

The second group of IRT parameters is often
referred to as “item difficulty” parameters or threshold
parameters. As the SNOT-22 utilizes a 6-point Likert
scale, five threshold parameters βj1�βj5

� �
can be derived

for each of the items. The threshold parameters are
ordered βj1�βj5

� �
and can be interpreted as a relative

indicator of difficulty needed to reach the next response
category. In other words, how much of a burden does the
symptom have to be for a patient to score one level higher
on the item. For example, βj1 is the burden of a symptom
“j” at which point a patient may score it with the second
response category “1 = Very mild problem,” whereas βj2
is the symptom burden needed to reach the third
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response category “2 = Mild or slight problem” from the
second response category. The threshold parameter can
also be defined as a “barrier” or point of the latent trait
level (i.e., symptom severity) that leads to an equal

probability of endorsing either of two of the adjacent
response categories.

To visualize our IRT results, we plotted item response
category characteristic curves (ICCs) for the smell/taste
items. All models were implemented with the package
“ltm” using the statistical software R (R Development Core
Team, 2008; R Foundation for Statistical Computing,
Vienna, Austria).31

RESULTS

Participants
Baseline characteristics of the overall cohort of CRS

patients are presented in Table I. We included a total of
181 patients. The overall cohort was 51.4% male and 48.6%
female. Our CRS population consisted of 47% CRSwNP.
Asthmatics comprised 50.3% of our CRS population, and
81.8% had a history of allergy. Our patients’ mean � SD
total SNOT-22 score was 42.2 � 24.4, thus representing a
CRS cohort with, on average, moderate disease severity.32

IRT-Parameter Estimates of the Original
SNOT-22 Items

We have previously shown that IRT parameters (i)
item discrimination (slope parameter, α), (ii) threshold

TABLE I.
Characteristics of Study Participants.

All Participants (N = 181)

Demographics

Age, mean in years, (SD) 49.8 (15.6)

Gender

Male 51.4%

Female 48.6%

Smoking 34.8%

Comorbidities

Allergy 81.8%

Asthma 50.3%

Aspirin sensitivity 18.8%

CRS characteristics at enrollment

Nasal polyps 47.0%

Previous endoscopic sinus surgery 37.6%

SNOT-22 score, mean (SD) 42.4 (24.4)

Lund-Kennedy endoscopy score 4.6 (3.8)

TABLE II.
SNOT-22 Item Parameter Estimates Based on the Unconstrained Graded Response Model Stratified by Subdomain.*

α βj1 βj2 βj3 βj4 βj5

Nasal subdomain

Item 1: Need to blow nose 2.890 �1.145 �0.614 �0.001 0.678 1.453

Item 2: Sneezing 1.743 �1.255 �0.178 0.656 1.698 2.592

Item 3: Runny nose 2.767 �0.948 �0.273 0.262 1.052 1.640

Item 4: Cough 0.744 �1.492 �0.152 0.936 2.522 6.304

Item 5: Post-nasal discharge 1.796 �1.731 �0.866 �0.299 0.386 1.681

Item 6: Thick nasal drainage 2.002 �0.938 �0.254 0.191 0.875 1.539

Item 21: Sense of taste/smell 1.186 �0.191 0.424 0.806 1.391 2.437

Item 22: Blockage/congestion of nose 2.030 �1.580 �0.855 �0.408 0.199 1.095

Otologic/facial pain subdomain

Item 7: Ear fullness 3.835 �0.714 �0.208 0.180 0.763 1.500

Item 8: Dizziness 1.769 �0.020 0.439 0.995 1.776 2.462

Item 9: Ear pain/pressure 3.887 �0.306 0.084 0.465 0.945 1.603

Item 10: Facial pain/pressure 1.957 �0.976 �0.162 0.363 0.895 1.711

Sleep subdomain

Item 11: Difficulty falling asleep 2.097 �0490 0.150 0.704 1.325 2.171

Item 12: Waking up at night 2.868 �0.448 0.096 0.499 0.959 1.605

Item 13: Lack of a good night’s sleep 3.449 �0.413 0.216 0.603 1.313 1.937

Item 14: Waking up tired 3.990 �0.388 0.003 0.351 0.791 1.359

Item 15: Fatigue during the day 3.745 �0.474 0.098 0.471 1.101 1.666

Item 16: Reduced productivity 3.740 �0104 0.395 0.648 1.262 1.734

Item 17: Reduced concentration 3.347 �0.069 0.393 0.817 1.319 2.221

Item 18: Frustrated/restless/irritatable 3.444 �0.105 0.429 0.777 1.433 1.808

Emotional subdomain

Item 19: Sad 3.822 0.199 0.664 0.949 1.376 1.762

Item 20: Embarrassed 3.162 0.482 0.906 1.234 1.501 1.804

*βj1�5 denote the threshold parameter, α represents the discrimination parameter.
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parameters βj1�βj5
� �

, and (iii) total information con-
tributed by each item (i.e., the importance of an individ-
ual item regarding the overall construct of CRS-related
QOL) differ considerably within each of the four SNOT-22
subdomains. We therefore first calculated item discrimi-
nation, threshold parameters, and total information pro-
vided in our new cohort of CRS patients (Table II).

As expected, item discrimination parameters showed
a large variability within each of the four subdomains.
We found the greatest variability in the nasal subdomain,
and the items related to cough (item 4) and smell/taste
(item 21) showed the lowest item discrimination overall.
Regarding item threshold parameters, we found that
most items of the nasal subdomain spanned a large range
of mild to severe CRS. Similarly, also the otologic/facial
pain and the sleep subdomain items spanned a large
range of mild to more severe CRS. Only the two

emotional subdomain items showed threshold parameters
reflecting the more severe range of CRS.

Analyzing item-based information and percentage
total information provided by each of the 22 items within
their respective subdomain (Table III), we found that
items 1 (need to blow nose) and 3 (runny nose) provided
the largest amount of information. In contrast, items
4 (cough) and 21 (smell/taste) provided the least amount
of information to the nasal subdomain. In the otologic/
facial pain subdomain, we found that item 7 (ear fullness)
provided the most information, whereas item 8 (dizziness)
provided the least information. In the sleep subdomain,
we found that items 14 (waking up tired) and 15 (fatigued
during the day) provided the greatest information,
whereas items 8 (dizziness) and 10 (facial pain/pressure)
provided the least information. Finally, we found that
item 19 (sad) provided more information than item
20 (embarrassed) in the emotional subdomain. These
results are consistent with results we have previously
reported using a larger cohort of 800 CRS patients
recruited from clinics in the eastern and western
United States.16

IRT-Parameter Estimates for Separate Smell and
Taste Items

We have previously hypothesized that the poor psy-
chometric function of the combined taste/smell item of the
SNOT-22 was related to the fact that this item simulta-
neously queries the sense of taste and smell, rather than
querying each sense separately. Therefore, we were inter-
ested in evaluating whether the use of discrete and sepa-
rate items for the senses of smell and taste—instead of
the combined smell/taste item—would impact the psycho-
metric function of the SNOT-22. To do so, we calculated
IRT parameters (i) item discrimination, (ii) threshold
parameters, and (iii) total information contributed by
each item and compared our new results with those
derived from the original nasal subdomain items
(Table IV).

Item discrimination and information provided
showed that use of a separate item for the sense of smell
instead of a combined smell/taste item did not improve
the psychometric function of the SNOT-22 significantly.
Interestingly, however, when looking at the threshold
parameters, the sole evaluation of the sense of smell
resulted in a left shift of threshold parameters (β range of
�0.580–2.046)—that is, the item is more informative for
milder forms of CRS—now spanning a range of lower dis-
ease severity than when using a combined smell/taste
question (β range of �0.191 to 2.437). Similarly, we also
found no significant improvement of psychometric proper-
ties of the SNOT-22 when using a specific item for the
sense of taste instead of the combined smell/taste item.
However, in contrast to using a single item for the sense
of smell, we found no left shift of threshold parameters
but nearly identical threshold parameters when com-
pared with the combined smell/taste (item 21) item (β
range of �0.182 to 2.446) (Fig. 1).

Lastly, we evaluated the psychometric properties of
the nasal subdomain items when using a separate item

TABLE III.
Item Based Information and Percentage Total Information of All

SNOT-22 Items within their Respective Subdomains.

Total
Information

Percentage
Total

Information (%)

Nasal subdomain

Item 1: Need to blow nose 9.91 22.5

Item 3: Runny nose 8.71 19.97

Item 22: Blockage/congestion of nose 5.46 12.41

Item 2: Sneezing 5.3 12.04

Item 6: Thick nasal drainage 5.14 11.68

Item 5: Nasal secretion going to your throat 5.13 11.66

Item 21: Sense of taste/smell 2.38 5.41

Item 4: Cough 1.97 4.47

Total Information 43.99

Otologic/facial pain subdomain

Item 7: Ear fullness 13.13 37.56

Item 9: Ear pain/pressure 12.4 35.46

Item 10: Facial pain/pressure 5.18 14.82

Item 8: Dizziness 4.25 12.15

Total information 34.96

Sleep subdomain

Item 15: Fatigued during the day 12.5 15.11

Item 14: Waking up tired 12.34 14.92

Item 13: Lack of a good night’s sleep 11.6 14.03

Item 16: Reduced productivity 11.41 13.80

Item 17: Reduced concentration 10.74 12.99

Item 18: Frustrated/restless/irritated 10.28 12.44

Item 12: Waking up at night 8.08 9.77

Item 11: Difficulty falling asleep 5.74 6.94

Total information 82.7

Emotional subdomain

Item 19: Sad 10.87 59.49

Item 20: Embarrassed 7.4 40.5

Total information 18.27

Items are ordered according to percentage of total information pro-
vided within each of the four subdomains.
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TABLE IV.
Nasal Subdomain Item Parameter Estimates for the Original Smell/Taste, and the Distinct Smell And Taste Items.

α βj1 βj2 βj3 βj4 βj5

Original smell/taste item

Item 1: Need to blow nose 2.890 �1.445 �0.614 �0.001 0.678 1.453

Item 2: Sneezing 1.743 �1.255 �0.178 0.656 1.698 2.592

Item 3: Runny nose 2.767 �0.948 �0.273 0.262 1.052 1.640

Item 4: Cough 0.744 �1.492 �0.152 0.936 2.522 6.304

Item 5: Post-nasal discharge 1.796 �1.731 �0.866 �0.299 0.386 1.681

Item 6: Thick nasal drainage 2.002 �0.938 �0.254 0.191 0.875 1.539

Item 21: Sense of smell/taste 1.186 �0.191 �0.424 0.806 1.391 2.437

Item 22: Blockage/congestion of nose 2.030 �1.580 �0.855 �0.408 0.199 1.096

Distinct smell item

Item 1: Need to blow nose 2.915 �1.423 �0.599 0.009 0.682 1.448

Item 2: Sneezing 1.773 �1.231 �0.168 0.655 1.689 2.585

Item 3: Runny nose 2.816 �0.927 �0.260 0.269 1.051 1.633

Item 4: Cough 0.745 �1.480 �0.144 0.941 2.524 6.298

Item 5: Post-nasal discharge 1.796 �1.712 �0.852 �0.288 0.393 1.688

Item 6: Thick nasal drainage 1.997 �0.924 �0.243 0.202 0.882 1.543

Item 23: Sense of smell 1.144 �0.580 0.292 0.646 1.464 2.046

Item 22: Blockage/congestion of nose 2.032 �1.566 �0.844 �0.398 0.206 1.096

Distinct taste item

Item 1: Need to blow nose 2.880 �1.437 �0.606 0.006 0.685 1.460

Item 2: Sneezing 1.795 �1.233 �0.170 0.651 1.678 2.566

Item 3: Runny nose 2.818 �0.935 �0.266 0.263 1.051 1.637

Item 4: Cough 0.751 �1.475 �0.145 0.935 2.509 6.257

Item 5: Post-nasal discharge 1.785 �1.726 �0.861 �0.293 0.392 1.691

Item 6: Thick nasal drainage 1.958 �0.940 �0.249 0.200 0.889 1.559

Item 24: Sense of taste 1.182 �0.182 0.555 1.113 1.710 2.446

Item 22: Blockage/congestion of nose 2.004 �1.582 �0.853 �0.404 0.204 1.103

Distinct smell and taste items

Item 1: Need to blow nose 2.773 �1.458 �0.644 �0.050 0.666 1.493

Item 2: Sneezing 1.703 �1.281 �0.171 0.638 1.721 2.569

Item 3: Runny nose 2.551 �0.961 �0.291 0.225 1.035 1.662

Item 4: Cough 0.731 �1.454 �0.175 0.873 2.642 6.473

Item 5: Post-nasal discharge 1.690 �1.768 �0.929 �0.374 0.389 1.735

Item 6: Thick nasal drainage �0.937 0.269 0.151 0.896 1.580 2.006

Item 22: Blockage/congestion of nose 2.158 �1.501 �0.845 �0.428 0.153 1.057

Item 23: Sense of smell 1.333 �0.556 0.269 0.573 1.289 1.854

Item 24: Sense of taste 1.338 �0.151 0.537 1.030 1.589 2.300

Fig. 1. Item response category characteristic curves (ICCs) for the combined smell/taste, the distinct smell, and the distinct taste item. The
curves represent each answer category, and the peaks denote the item discriminability [Color figure can be viewed in the online issue, which
is available at www.laryngoscope.com.]
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for the sense of smell and a separate item for the sense of
taste instead of the combined smell/taste item (Table V).
Similar to our analysis using a separate item for the
sense of smell or taste, we found that the item related to
the sense of smell reflects a distinct breadth of CRS dis-
ease burden as reflected by lower threshold parameters
as compared with the distinct taste or combined smell/
taste question (Table V).

DISCUSSION
The most significant impact of CRS on a patient is to

decrease QOL, which is primarily due to the symptom-
atology associated with CRS.1,2,33–35 Of all symptoms
associated with CRS, nasal symptoms are most promi-
nently perceived by patients,5,6 and it is the change in
these nasal symptoms that most determines patients’

beliefs in the success of their treatments.7,36 It is there-
fore of utmost importance that adequate tools, in the form
of PROMs, exist to accurately assess and quantify CRS
symptom burden—in particular, the burden of nasal
symptoms. The SNOT-22 is widely used around the
world—having been translated into over 10 languages—
as a high-quality PROM for assessing CRS symptom bur-
den and CRS-specific QOL. Although classical test theory
methodologies have shown generally excellent psychomet-
ric properties for the overall SNOT-22 as a valid, reliable,
and a responsive measure of QOL,14,15,37 more recent
analysis of the SNOT-22 using IRT has suggested that
several items of the SNOT-22 do not contribute signifi-
cant information to reliably discriminate the burden of
CRS-specific QOL.16,17 Surprisingly, the SNOT-22 item
related to problems with the “sense of taste/smell”
exhibited quite poor psychometric performance, indicat-
ing it as a low-quality and unreliable item to use toward
measuring CRS-specific QOL.16,17,19 Similarly, some
items, such as that for “cough” or “dizziness,” are uninfor-
mative and therefore unnecessary, whereas other items
such as that for “embarrassment” may be redundant and
similarly unnecessary.17 We have hypothesized that this
surprising finding related to the “sense of taste/smell”
item, which is incongruent with the role of chemosensory
dysfunction as a diagnostic criterion for CRS as well as
an important driver of decreased QOL, could be partially
related to the fact that this one item of the SNOT-22
attempts to simultaneously assess the senses of smell and
taste. In the current study, we tested this hypothesis by
studying the psychometric performance of a SNOT-22
questionnaire that was modified to include separate items
for the senses of smell and taste. We found that distinct
smell and taste questions did not improve the psychomet-
ric function of the SNOT-22 significantly. However, a sepa-
rate smell question resulted in a left shift of threshold
parameters, covering a range of lower disease severity
compared with when using a combined smell/taste ques-
tion, which was in contrast to a separate taste question
that showed similar psychometric properties compared
with the combined smell/taste question.

Previous studies have shown that smell and taste,
while related, have a complex relationship.38 The simulta-
neous assessment of these senses by one item in the SNOT-
22 could very well be confounded by many variables that
could introduce uncertainty, variability, and unreliability to
its performance as a measure of CRS symptom burden.
First, the sense of taste is frequently conflated with the con-
struct of flavor, which is believed to be one of the most com-
plex human behaviors.38,39 Although the sense of flavor
involves multiple senses such as the sense of smell, vision,
and basic taste (i.e., sweet, sour, salty, and bitter), the olfac-
tory system—and not the gustatory system—is believed to
be the major contributor.38 Second, how patients assess
their “sense of taste” may be dynamic and inconsistent from
one time point to another.39,40 Moreover, the relation
between the problems with the senses of smell and taste
are not strictly linear, and problems with each of the senses
may not always be perceptible to patients. Patients may
experience quite severe problems with the sense of smell
without necessarily experiencing problems with the sense of

TABLE V.
Item Based Information and Percentage Total Information of
Individual Smell and Taste Items Within the Nasal Subdomain.

Total
Information

Percentage
Total

Information (%)

Distinct smell item

Item 1: Need to blow nose 9.99 22.59

Item 3: Runny nose 8.9 20.12

Item 22: Blockage/congestion of nose 5.46 12.34

Item 6: Thick nasal drainage 5.11 11.55

Item 5: Nasal secretion going to your throat 5.12 11.58

Item 2: Sneezing 5.42 12.25

Item 23: Sense of smell 2.26 5.11

Item 4: Cough 1.97 4.46

Total information 44.22

Distinct taste item

Item 1: Need to blow nose 9.85 22.35

Item 3: Runny nose 8.93 20.24

Item 2: Sneezing 5.51 12.49

Item 22: Blockage/congestion of nose 5.36 12.16

Item 5: Nasal secretion going to your throat 5.09 11.53

Item 6: Thick nasal drainage 4.99 11.31

Item 24: Sense of taste 2.38 5.40

Item 4: Cough 1.99 4.51

Total information 44.1

Distinct smell and taste items

Item 1: Need to blow nose 9.39 20.67

Item 3: Runny nose 7.73 17.02

Item 22: Blockage/congestion of nose 5.85 12.88

Item 6: Thick nasal drainage 5.2 11.44

Item 2: Sneezing 5.11 11.25

Item 5: Nasal secretion going to your throat 4.74 10.42

Item 24: Sense of taste 2.77 6.09

Item 23: Sense of smell 2.72 5.99

Item 4: Cough 1.93 4.24

Items are ordered according to percentage of total information
provided.
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taste.23,41 Indeed, we have previously also shown that
patients with smell loss might experience normal flavor per-
ception despite olfactory test results within the dysfunc-
tional range.22 Finally, it is also possible that the perceived
sense of smell decreases linearly with disease severity in
CRS while problems with the sense of taste or flavor per-
ception might rather be perceived in a binary fashion (i.e.,
problems are only noticed in those suffering from the most
severe forms of CRS).41,42 All of these conflicts in the per-
ceptions of taste and smell disturbance, as well as interpre-
tations of the “sense of taste/smell” wording, may very well
confound the performance of this SNOT-22 item.

Our study has important implications for PROM
design for CRS-specific QOL. Although the SNOT-22 is a
high-quality instrument, opportunities for improvement
remain.17 Our previous work has shown that the item for
“sense of taste/smell” was among the worst for psycho-
metric performance16 despite the fact that chemosensory
dysfunction is a fundamental (and diagnostic) element of
CRS. Our results show that the problem with the
chemosensory dysfunction item of the SNOT-22 is at least
in part related to the simultaneous assessment of taste
with smell, and that assessment of just olfaction may
better capture a more accurate breadth of CRS disease
burden related to the sense of smell, which is one of the
four major criteria for CRS.1,2,43 Future work is necessary
to continue to further elucidate the concept of self-
reported chemosensory dysfunction within the SNOT-22.
The extent to which olfactory-specific PROMs44 correlate
with CRS-specific outcome measures will be helpful in
determining a conceptual framework for defining smell/
taste dysfunction in CRS-related QOL.

CONCLUSION
An olfaction- or taste-specific item, rather than the

combined “taste/smell” item currently in the SNOT-22,
does not provide significantly greater psychometric per-
formance. However, a single item for the sense of smell
instead of a distinct taste or the combined “taste/smell”
item currently on the SNOT-22 may better capture and
reflect moderate CRS disease burden and CRS-specific
QOL. A future revision of the SNOT-22 may consider uti-
lizing an individual smell item rather than the current
“taste/smell” item.
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