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Abstract: 32 

Statement of problem: Evaluating the effectiveness of the management of Olfactory Dysfunction 33 

(OD) has been limited by a paucity of high-quality randomised and/or controlled trials. A major 34 

barrier is heterogeneity of outcomes in such studies. Core outcome sets (COS) –standardized sets 35 

of outcomes that should be measured/reported as determined by consensus—would help 36 

overcome this problem and facilitate future meta-analyses and/or systematic reviews (SRs). We 37 

set out to develop a COS for interventions for patients with OD. 38 

Method(s) of Study: A long-list of potential outcomes was identified by a steering group utilising 39 

a literature review, thematic analysis of a wide range of stakeholders’ views and systematic 40 

analysis of currently available Patient Reported Outcome Measures (PROMs). A subsequent e-41 

Delphi process allowed patients and healthcare practitioners to individually rate the outcomes in 42 

terms of importance on a 9-point Likert scale. 43 

Main results: After 2 rounds of the iterative eDelphi process, the initial outcomes were distilled 44 

down to a final COS including subjective questions (visual analogue scores, quantitative and 45 

qualitative), quality of life measures, psychophysical testing of smell, baseline psychophysical 46 

testing of taste, and presence of side effects along with the investigational medicine/device and 47 

patient’s symptom log. 48 

Principal conclusions: Inclusion of these core outcomes in future trials will increase the value of 49 

research on clinical interventions for OD. We include recommendations regarding the outcomes 50 

that should be measured, although future work will be required to further develop and revalidate 51 

existing outcome measures. 52 
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Introduction:  56 

Olfactory dysfunction (OD) is a common yet under recognised and under treated condition1. 57 

Anosmia is thought to affect at least 5% of the general population but studies vary in prevalence 58 

and OD increases with age and can be as high as 20% in patients 60 years of age and older 2-5; 59 

women are less commonly affected than men, albeit that they present to clinicians twice as much 60 

as men6. Apart from aging, common causes of OD include chronic rhinosinusitis (CRS) with and 61 

without nasal polyps, post-infectious olfactory dysfunction (PIOD) (including post-COVID-19), 62 

post-traumatic olfactory dysfunction (PTOD), allergic rhinitis, toxic exposures, neurological (e.g. 63 

Parkinson’s, Alzheimer’s), iatrogenic and idiopathic aetiologies7 8. Rarer causes of OD include 64 

olfactory bulb/ anterior skull base tumours, congenital aplasia, and olfactory cleft stenosis (OCS). 65 

With the onset of the global pandemic COVID-19, and nearly 60% of affected patients 66 

experiencing anosmia with the earlier variants, there has been an increase in the awareness of 67 

OD. Common sequelae of ODs include anxiety, depression, poor eating experience, isolation and 68 

malnutrition9. A recent exercise in priority setting for research in the UK has confirmed the clear 69 

need for more trials and interventions in this area10.  70 

To date there has been wide variability in studies and varied approaches to the topic across the 71 

globe. Multiple studies also have mixed aetiology groups and these factors have limited our 72 

ability to draw accurate conclusions which subsequently hinders the study of the impact of smell 73 

and taste disorders and treatment options7. Historically, studies in this field have used variable 74 

outcome measures, included participants with mixed aetiologies, and recruited samples sizes 75 

that are underpowered11. The Core Outcome Measures in Effectiveness Trials (COMET) Initiative 76 

which was launched in 2010 in the UK, and is supported by the National Institute of Health 77 
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Research, the Medical Research Council, the European Commission and the Seventh Framework 78 

Programme12. Although there is no specific methodology to generate a core outcome set, the 79 

majority follow a standard process of identifying existing knowledge by experts to develop a long 80 

list of outcomes, following an iterative Delphi process to develop consensus on key outcomes, 81 

leading to eventual global agreement across stakeholder groups.  82 

Aim: The aim of our study is to develop a set of standard core outcome measures that can be 83 

used to study the effectiveness of treatment options in clinical trials of OD therapies. This will 84 

also better facilitate future systematic reviews and meta-analyses on the topic. 85 

 86 

Materials and methods 87 

COS development registration 88 

Core Outcome Set (COS) development registration: The project was registered with the COMET 89 

Register, and the development process followed guidance issued by COMET. In particular, the 90 

minimum standards for COS development were met and the checklist for COS study reporting 91 

was followed. No ethical approval was required as opinions of health care professionals and 92 

patient representatives were included and no identifiable or individualised personal information 93 

was requested or used in this project. The setup used previously validated methods12. 94 

Defining scope 95 

A participating group of Olfactologists (including ENT Surgeons with a special interest in olfactory 96 

disorders and clinical research scientists) and patient representatives was assembled for the 97 

Delphi process through personal invitation to members of the Clinical Olfactory Working Group 98 

(COWoG) by the senior author (CP). (COWoG – see website for details of membership: 99 
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https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-100 

institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/downloads-101 

links/european-clinical-olfactory-working-group-ecowg) 102 

Due to the high global variation and heterogeneous nature of previous studies, the group agreed 103 

for the need to undertake this process to include the most relevant outcome measures for use 104 

in interventional studies pertaining to smell and taste disorders. The COS is primarily aimed for 105 

use in clinical research, but the group agreed it could also be suitable for routine clinical care in 106 

specialist centres. 107 

Stakeholder involvement 108 

Both patient representatives, researchers and clinician experts in olfactory disorders were 109 

involved in every stage of COS development, including defining scope, developing the long list of 110 

outcome measures, the iterative Delphi process, review, and analysis of final results. Patient 111 

representatives were members of the public and patient involvement panel of the UK charity 112 

Fifth Sense (www.fifthsense.org.uk).  113 

Delphi process 114 

The first round of the two rounds of Delphi processes was held online in January 2022, the second 115 

was held online in March 2022. The timeline is depicted in figure 1. 116 

Long-list development 117 

An extensive list of potential core outcome measures was drawn up from the assembled group 118 

(Table 1). We invited the aforementioned participants to take the survey via Google Forms. There 119 

is no set number of participants for a Delphi process, and thus a pragmatic approach was taken. 120 

In the first round, each participant was asked to consider each outcome measure on a 9-point 121 

https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/downloads-links/european-clinical-olfactory-working-group-ecowg
https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/downloads-links/european-clinical-olfactory-working-group-ecowg
https://www.uniklinikum-dresden.de/de/das-klinikum/kliniken-polikliniken-institute/hno/forschung/interdisziplinaeres-zentrum-fuer-riechen-und-schmecken/downloads-links/european-clinical-olfactory-working-group-ecowg
http://www.fifthsense.org.uk/
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Likert scale (figure 2) and also asked for additional suggestions. Scores of 7-9 were given for 122 

outcomes considered to be essential, scores of 4-6 given for outcomes thought to be optional 123 

and scores of 1-3 given for outcomes considered to be excluded. Individual responses were 124 

anonymous to other participants but not to the lead author. Responses were exported into an 125 

excel file and median outcome scores were calculated. At the end of the first cycle, the 126 

distribution of votes on each outcome measure was revealed to the group and discussed. 127 

Additional suggestions were discussed, and outcomes were amended/added by consensus. No 128 

outcomes were excluded at this stage. 129 

Short-list development 130 

The participants were then asked to complete the second Delphi cycle by completion of the 131 

survey via Google Forms. Participants scored using the same Likert scale as before, but with the 132 

knowledge of the previous set of results. The second cycle results were then calculated and 133 

discussed at the end of the second Delphi cycle to develop the Final Core Outcome Set. 134 

Results 135 

Delphi Cycle 1: 136 

The first round Delphi process was held in January 2022. This included 25 participants in total. 137 

There were 19 healthcare and research professionals and 6 patient representatives. Amongst the 138 

survey responses, there was close agreement amongst healthcare and research professionals. In 139 

contrast, there were marked differences in responses from patient representatives. Clinical 140 

measures were rated highly by the clinicians. Specific quality of life measures was preferred by 141 

patient representatives (for example, SelfMOQ) compared to generalized measures (for example 142 

EQ-5D). Cost to healthcare system and cost incurred to patient was also rated higher by patient 143 
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representatives compared to health care professionals. From the long-list, nine items were 144 

regarded as essential to the core outcome set by all respondents. Table 1 shows the details of 145 

the long-list discussed. Table 2 shows the voting responses in both of the two Delphi cycles. 146 

Delphi Cycle 2 147 

The second round Delphi process was held in February 2022. This included 21 participants. There 148 

were 17 healthcare and research professionals and 4 patient representatives. There was a better 149 

understanding of outcome requirements and focus was on identifying inexpensive, easy to use, 150 

reliable, valid, standardised and globally recognisable measures. Many outcome measures in the 151 

list that were felt to be highly specific were considered for addition to extended / optional 152 

outcome measures list. One example of this was the Sinonasal Outcomes Test-22 (SNOT-22) 153 

score for interventional studies specifically pertaining to chronic rhinosinusitis (CRS) where only 154 

one specific question addresses OD; this measure was also previously included in the COMET 155 

initiative for CRS (CHROME)13. Any outliers were discussed and consensus was achieved. 156 

Final Core Outcome Set 157 

At the end of the two-stage Delphi process, outcome measures with a median score of 7 or more 158 

were taken as the final outcome measures to be included (see figure 3). This resulted in 5 key 159 

recommendations (including 4 outcome measures) that were considered essential to be 160 

measured in clinical trials of olfactory disorders include (See Table 3): 161 

1. Visual Analogue Scores (quantitative and qualitative assessment of olfactory function) 162 

2. Psychophysical smell testing (validated for the country and language of use): Sniffin’ Sticks 163 

Test14/ University of Pennsylvania Smell Identification Test (UPSIT)15 164 

3. Health-related quality of life (HRQoL) outcome measure:  165 
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a. Disease specific: Questionnaire of Olfactory Disorders (QOD)16 166 

b. Generic: EQ-5D17 167 

4. Patient symptom log (unspecified format) 168 

The group also recommended taste measurement at baseline assessment using taste strips, not 169 

as a core outcome measure, but an essential measure to exclude any additional gustatory 170 

dysfunction. Table 4 lists the optional/extended list outcome measures that could be considered 171 

in specific studies where the OD or assessment of it, requires certain additional outcome 172 

measures to be included and resources are available to deliver them. For example, the APOLLO 173 

trial is a proof of concept study and has selected olfactory bulb volume (on MRI scans) as the 174 

primary outcome measure, with secondary outcomes including fMRI and DTI but has included 175 

the core outcome set18. Excluded outcomes are listed in table 5. 176 

Discussion:   177 

Key Results 178 

The final COS has delineated a small number of outcome measures: a VAS, a validated 179 

psychophysical test, disease-specific and generic HRQoL measures and a patient log, that should 180 

provide clinician researchers globally with the means to standardise clinical trials in OD without 181 

great expense or the need for unwieldy specialist equipment. Researchers will have the option 182 

to use the extended list of core outcomes where appropriate for specific studies or where 183 

equipment and expertise are available. The COWoG also chose to include a baseline assessment 184 

of taste assessment, due to the common misperception between flavour and taste19. It was felt 185 

by the authors that these were important and essential elements in any trials for ODs but 186 

deliverable for researchers globally who should be able to include these outcomes without them 187 
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being prohibitive from a resource or economic perspective. Of course, the core set does not 188 

preclude researchers from additionally including outcomes from the extended list such as 189 

imaging modalities and other psychophysical tests; each trial design needs to consider an 190 

appropriate primary outcome measure for its purpose, but by including the ODs COS, allows for 191 

direct comparison across trials. 192 

Limitations 193 

A specific systematic review was not performed, however with access to an expert panel who 194 

represents active clinicians and researchers in the field of current research in the field, the group 195 

considered sufficient evidence to form the basis of the COMET process. Unfortunately, there was 196 

a 16% attrition rate from the first Delphi round meeting to the second, despite multiple 197 

reminders and due to the unavailability of panel members to attend the meeting. We opted for 198 

the benefits of an international group, but this entailed the complexity of scheduling the 199 

meetings. We also initially considered including a wider group of ENT specialists, but the presence 200 

of an expert panel and patient participation was considered adequate in providing specific expert 201 

input in an area of niche subspecialisation. 202 

Interpretation 203 

In comparison to the previous COS developed in the field of Rhinology for rhinosinusitis 204 

(CHROME)13, this COS was at first glance a smaller list than the CHROME one. However, the 205 

CHROME domains were Patient Symptoms and QoL, Control of Disease, Impact on Daily Activity 206 

and Acceptability of Treatment and Side-Effects; the 7 listed outcomes shared many similarities 207 

such as HRQoL outcomes and assessment of treatment side-effects. Of course, researchers 208 
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running trials in CRS may in future choose to include both the rhinosinusitis COS and the OD COS 209 

where certain outcome measures will serve both needs across the two COSs.  210 

In the field of smell and taste disorders, there is a lack of compelling evidence behind treatment 211 

options due to poorly designed studies, and thus there is a paucity of well-designed clinical trials 212 

to help guide clinicians in advice and treatment options for patients8 11. For example, when 213 

considering sample sizes, in 2015 Schopf et al. published a prospective controlled pilot study with 214 

less than 10 participants which is too small to infer clinical significance20. Similarly, Henkin et al. 215 

in 2017 published a prospective controlled study to assess the response to theophylline; not only 216 

did the study involve patients with mixed aetiologies but it also used a non-standardised smell 217 

test to report results21. A large number of similar studies identified from the COWoG consensus 218 

paper of post-infectious olfactory dysfunction22 highlights the need for careful consideration of 219 

study design and research methodology in the future and a collective responsibility for groups 220 

such as COWoG to set a precedent for improving the quality of clinicals trials delivered for ODs 221 

in the future. This may include work to ensure adequate minimum clinically important differences 222 

(MCIDs) are available for selected outcome measures to ensure power calculations for primary 223 

outcome measures are appropriate23.  224 

Generalisability 225 

The global standardisation of core outcome measures undertaken here can increase the strength 226 

of future systematic reviews and meta-analysis including the evidence from international 227 

consensus statements, for example the recent ICAR-Olfaction consensus statement by Patel et 228 

al8. The COWoG will promote dissemination of this COS through various media and platforms 229 

including conferences and seminars. It will also be available through the COMET website and 230 
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other professional social media channels/websites, for example Fifth Sense 231 

(www.fifthsense.org.uk; a patient charity based in the UK) and the Technical University of 232 

Dresden’s Clinical Olfactory Working Group website (https://tinyurl.com/5cb7pmzn). This COS 233 

exercise will also provide the COWoG an opportunity to consider the most useful olfactory 234 

questionnaires and supporting global standardisation further. The COWoG will plan to revisit this 235 

exercise in 2027 so that any new outcome measures can be included as well as allowing for any 236 

changes in perception about the importance of the existing outcome measures. 237 
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Table 1: List of items included in the long-list 398 

Category  Outcome measure 

Subjective questions Qualitative VAS (0-10cm) 
Quantitative VAS (0-10cm) 

Quality of life Olfactory Disorders Questionnaire24 

Self-reported Mini Olfactory Questionnaire (SelfMOQ)25 
SNOT-2226 

SF-1227 

SF-3628 

EQ-5D29 

Rhinological Nasal endoscopy plus scoring (Lildholdt polyp score, Lund-
Kennedy score)30 31 

Peak Nasal inspiratory flow32 

Acoustic rhinometry33 

Other airflow measurements (e.g. rhinomanometry)34 

Psychophysical (not an 
exhaustive list) 

Sniffin’ Sticks35 

UPSIT (University of Pennsylvania smell identification 
test)36 

CCCRCT (Connecticut Chemosensory Clinical Research 
Center Test)37 
Barcelona Smell Test (BAST-24)38 
BOT-839 
Smell Diskettes40 

Retronasal testing – taste powders41 

Retronasal testing – candy smell test42 

Taste sprays 

Taste strips43 

Taste Drop Test44 
Trigeminal lateralisation task45 

Radiology CT (Computerised Tomography) scan (plus scoring, e.g.: 
Lund MacKay score)46 

MRI scan47 

MRI Volumetric measurements48 

Functional MRI49 

Diffusion weighted MRI50 

Electrophysiological OERPs (Olfactory Event-Related Potential)51  

Trigeminal ERPs (Event-related Potential)52 

Electro-olfactogram53 

GERPs (Gustatory Event-Related Potential) 54 

Pathophysiological Olfactory biopsies/brushing55 
Olfactory binding protein56 

Brain derived neurotrophic factor57 
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Acceptability of treatment 
and compliance 

Clinical records: History and Examination findings 

Presence of side effects (medication related) to the 
investigational medicinal product 

Patient diary 

Weight of medicine containers returned at follow up visits  
Cost incurred by patient 

Cost to healthcare system 

  399 

  400 
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Table 2: Results from iterative Delphi process (Cycle 1 and 2): Median scores for the group as a 401 

whole are represented for each cycle against each outcome measure voted on. Red (scores 1-3) 402 

indicates an outcome to be excluded, transitioning through yellow (scores 4-6) for outcomes 403 

considered optional, to green (scores 7-9) indicating an outcome to be included. 404 

 405 

List of considered Core Outcome Measures Delphi 1 Delphi 2 

Visual analogue score (qualitative) 7.5 9 

Visual analogue score (quantitative) 8 9 

Questionnaire of Olfactory Disorders (QOD) 7 8 

SNOT-22 6.5 5 

SF-12 5 5 

SF-36 5 4 

EQ-5D 4 4 

SelfMOQ 5 3 

Nasal endoscopy plus scoring (Lildholdt polyp score, Lund Kennedy 

score) 8 9 

Peak nasal inspiratory flow 5 5 

Acoustic rhinometry 3 2 

Other airflow measurements (e.g. rhinomanometry) 5 3 

Sniffin' Sticks 9 9 

UPSIT (University of Pennsylvania smell identification test) 8 7 

CCCRCT (Connecticut Chemosensory Clinical Research Center Test) 6 6 

Smell diskettes 4 5 

Retronasal testing - taste powders 5 5 

Retronasal testing - candy smell test 5 5 

Taste sprays 6 7 

Taste strips 7 7 

Trigeminal lateralization task 5 5 

CT scan (plus scoring, e.g., Lund MacKay score) 5 5 

MRI scan 6 5 

MRI: Volumetric measurements 5 5 

Functional MRI 4.5 3 
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Diffusion weighted MRI 4 3 

OERPs (Olfactory Event-Related Potential) 5 4 

Trigeminal ERPs (Event-Related Potential) 5 4 

Electro-olfactogram 4.5 3 

GERPs (Gustatory Event-Related Potential) 4.5 2 

Olfactory biopsies 4 3 

Olfactory binding protein 3.5 2 

Brain derived neurotrophic factor 3 2 

Clinical records: History and Examination findings 9 9 

Presence of side effects (medication related) to the investigational 

medicinal product/ device 9 9 

Patient diary 6 7 

Weight of medicine containers returned at follow up visits 5 4 

Cost incurred by patient 5.5 5 

Cost to healthcare system 6 6 

  406 

  407 
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Table 3: Finalised Core Outcome Set: 408 

Key COS Domains Choice of Outcome Measures 

Patient Reported Outcome Measures Quantitative and Qualitative Visual Analogue 
Score 

Quality of life measures Questionnaire of Olfactory Disorders 
Questionnaire (QODQ), EQ-5D 

Psychophysical testing Sniffin’ Sticks Smell Test or UPSIT 

Presence of side effects (medication related) to 
the investigational medicinal product/ device 

Patient diary/ Symptom log 

Baseline gustatory function assessment (not 
an outcome measure) 

Taste strips 

  409 

Table 4: Extended list/ Optional outcome measures: 410 

Recommendations for optional Outcome 
Measures/ Extended List 

 

SNOT22 (Sinonasal Outcomes Test 22) For studies in Chronic Rhinosinusitis (CRS) patients 
Nasal endoscopy plus various scoring 
measures (Liltholdt score and Lund-
Kennedy score) 

For CRS patients 

Peak nasal inspiratory flow (PNIF) e.g. GM instruments PNIF meter 
Other psychophysical tests  Smell diskettes or other (newer) smell tests  
Retronasal testing taste powders, candy smell test 
Taste sprays Custom made 
Trigeminal lateralization task e.g. CO2 stimulation 
Radiological imaging CT, MRI (fMRI, dwMRI) 
Electrophysiological testing OERPs 
Compliance measures to intervention Weight of medicine 
Health economic measures Cost incurred to patient; Cost incurred to healthcare 

system, SF-12 

  411 

Table 5: Outcome measure excluded from iterative Delphi process: 412 

Outcome measures excluded: 

SelfMOQ 

fMRI 

dwMRI 

Electro-olfactogram 

GERPs 

Trigeminal ERPs 

Olfactory binding protein 

BDNF 

 413 

  414 
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 415 

Figure 1: Delphi timeline showing process of development of the COS. 416 

COWoG = clinical olfactory working group, HCP = health care 417 

practitioner, PPI = patient/lay representative 418 

 419 

 420 

 421 

Figure 2: Nine-point Likert scale indicating how each score represented 422 

each participant’s view of whether or not the outcome measure should 423 

be included. 424 

 425 

 426 

 427 

 428 

 429 
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 431 

 432 

Figure 3: Median responses for each considered outcome measure; those scoring 7 or more at the 433 

second Delphi were included. 434 

 435 

 436 

 437 


