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Background
• PhD in psychology, language & wine 

expertise
• NOSE network affiliation
• Smell research at the Utrecht 

University Smell Lab
• March 2020: COVID-19



Februari 2020



The first study

19035 
respondents
4039 respondents
diagnosed with
COVID-19
23 languages



The first study
• Ran April 2020, Published 

September 2020
• Contributed to the wide 

acceptance of chemosensory 
disturbances as a distinguishing 
feature of COVID

• In addition to smell, taste and
chemesthesis changes are also
related to COVID-19

• More than smell – covid is 
associated with severe loss of 
smell, taste & chemesthesis

Parma, V., Ohla, K., Veldhuizen, M. G., Niv, M. Y., Kelly, C. E., Bakke, A. J., ... & Hayes, J. E. (2020). More Than Smell—COVID-19 
Is Associated With Severe Impairment of Smell, Taste, and Chemesthesis. Chemical Senses, 46.



The second study
• Respondents with confirmed (n 

= 4039) and without (n = 546) 
COVID-19 were included

• Both groups reported a number 
of symptoms, including smell 
loss, but COVID patients 
reported it much more 

• Smell loss was proven to be a 
distinctive symptom of covid, 
more distinctive than fever, 
sore throat, chest tightness and
other symptoms

Gerkin, R. C., Ohla, K., Veldhuizen, M. G., Joseph, P. V., Kelly, C. E., Bakke, A. J., ... & Baguma, M. (2021). Recent smell loss 
is the best predictor of COVID-19 among individuals with recent respiratory symptoms. Chemical senses, 46.



The underlying mechanism

Khan et al., (2021). Visualizing in deceased COVID-19 patients how SARS-CoV-2 attacks the respiratory and 
olfactory mucosae but spares the olfactory bulb. Cell 184, 24



Losing your sense of smell or taste

Warning/avoidance Intake behavior Social communication

Stevenson, R. J. (2010). An initial evaluation of the functions of human olfaction. Chemical senses, 35(1), 3-20.



The third study

Parker, J. K., Kelly, C. E., & Gane, S. B. (2021). Molecular mechanism of parosmia. MedRxiv.
Shepherd, G. Smell images and the flavour system in the human brain. Nature 444, 316–321 (2006).
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The third study

Ohla, K. & GCCR et al., (2022). A follow-up on quantitative and qualitative olfactory dysfunction and other symptoms in patients recovering from 
COVID-19 smell loss. Rhinology



COVID-19 and business

1. Covid changed how we consume: we buy 
more online, including food



COVID-19 and business: Sensory marketing

• On the internet, everyone is anosmic
• Imagery = the ability to mentally         

re-experience a perceptual experience 
• An expert description can inform 

consumers on what flavor to expect 
(potentially through imagery)

• But there is a lot of variation in 
descriptions

What language works best to inform 
consumers? 

Barsalou, L. W. (2008). Grounded cognition. Annu. Rev. Psychol., 59, 617-645.
Speed, L., Papies, E.K., & Majid, A. (2021). The role of mental simulation in food attractiveness. PsyArXiv [Preprint]. https://psyarxiv.com/pdw67/





Informing consumers about coffee
• Coffee consumers rated different coffee 

descriptions in two online experiments 
on evoked imagery, desire, and 
willingness to pay. 

• What kind of descriptions do 
consumers prefer? 
– Abstract, concrete or evaluative words?
– Words or sentences? 

Klein-Hazebroek & Croijmans (https://psyarxiv.com/23a5z). Let’s talk over coffee: 
Exploring the effect of coffee flavour descriptions on consumer psychology



The words
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Vividness of Imagery Desire to Taste Willingness to Pay

Abstract: sweet – acidic - mild
Source based: honey – chocolate - pear
Evaluative: exciting – distinct - appealing
Combination: honey – sweet - exciting

Imagery vividness: F(1.76, 68.74) = 45.79, p < .001, η2= .54
Desire to taste: F(1.83, 71.21) = 8.63, p < .001, η2 = .18
Willingness to pay: F(1.8, 70.21) = 11.22, p < .001, η2 = .22

Klein-Hazebroek & Croijmans (https://psyarxiv.com/23a5z). Let’s talk over coffee: 
Exploring the effect of coffee flavour descriptions on consumer psychology



The narrative
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Vividness of Imagery
1-5

Desire to Taste
1-5

Willingness to Pay
(in £)

Words: honey, chocolate, acidic, mild, exciting, distinct
Stative: Mild coffee with distinct hints of honey and 
chocolate. This exciting taste is slightly acidic.
Sensory: The smell of honey and taste of chocolate
are accompanied by an acidic mouthfeel. This mild
coffee is distinct and exciting.
Figurative: Although this coffee is mild, it has a very 
exciting touch. Hints of honey take you to the 
enchanting taste of chocolate, sprinkled with a dash of 
acidity. This distinct coffee is a true walk in 
wonderland.

Imagery vividness: F(2.1, 136.5) = 16.50, p < .001, η2 = .20
Desire to taste: F(2.62, 170.36) = 13.36, p < .001, η2 = .17
Willingness to pay: F(2.56, 166.16) = 7.30, p < .001, η2 = .10

Klein-Hazebroek & Croijmans (https://psyarxiv.com/23a5z). Let’s talk over coffee: 
Exploring the effect of coffee flavour descriptions on consumer psychology



COVID-19 and business: Sensory marketing

1. Covid changed how we consume: 
we buy more online, including food

2. How to deal with covid related 
anosmia, parosmia, phantosmia
and anosmia in general?
Product development, disabilities & 
inclusivity

The Olfabet. By Peter de Cupere – Olfactory Artist 



Outlook
• Therapies



Treatments: Collaborative efforts 
Smell training Medication



Outlook
• Treatments
• New variants (omicron)
• Strengths of global collaborative science: 
– Patients' advocacy
– Accessibility
– New collaborations, new methods, new 

experiences



Thank you for your attention!
Many thanks to many people, and in particular: 
Organization of Sensory for Business 2022!
Bente Klein-Hazenbroek
Monique Smeets & the Utrecht Smell Lab
& The GCCR! https://gcchemosensr.org/surveys/nl/

Do you have any questions or suggestions? Reach out: 
mail@iljacroijmans.nl

https://gcchemosensr.org/surveys/nl/
mailto:mail@iljacroijmans.nl


Thank you for your attention



Flavor Imagery 
Imagery = the ability to mentally re-experience a perceptual experience 

Imagine frying onions in a pan. 
1. Imagine the sound of the onions, how vivid is the sound?
2. Imagine the smell of the onions, how vivid is the smell?

Imagery is related to simulation, but is voluntary and effortful
And often initiated via language
-> can language be used to change imagery, and consumer behavior? 

Barsalou, L. W. (2008). Grounded cognition. Annu. Rev. Psychol., 59, 617-645.
Speed, L., Papies, E.K., & Majid, A. (2021). The role of mental simulation in food attractiveness. PsyArXiv [Preprint]. https://psyarxiv.com/pdw67/


