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ABSTRACT

Background: Smell and Taste disorders (SATDs) are underreported. There is a wide range of aetiology but recently we have
seen growing prevalence related to Covid-19 infection. SATDs have broad implications for people's lives, including a significant
impact on nutritional intake and eating behaviours, which we further explore here.

Methods: This was a cross-sectional observational study using an online questionnaire to gather data. Questions covered aetiol-
ogy of SATDs, impact on BMI, social eating habits and enjoyment of food.

Results: A total of 794 participants responded of which 75% were female and the most common age selected was 56-70years
(46%). Since the onset of their SATDs, 46% reported no change in weight, 24% weight gain, 15% weight loss, 52% felt it impacted
how healthily they ate, 59% dined out less or not at all anymore, 59% no longer enjoy preparing food at home, 58% do not enjoy
eating out and 54% do not enjoy eating at the homes of friends/family/partners.

Conclusion: We have built on existing literature highlighting the impact SATDs have on participant eating behaviour. Although
there is clearly an impact on diet and social behaviours around food/eating it is hard to know the full health and economic im-
pact. Especially when we consider that poor nutritional intake has been linked to cognitive decline in an older age group, it is
an important area for further research and it may be beneficial for healthcare providers to offer tailored nutritional advice and
discuss possible coping mechanisms upon diagnosis of SATDs.

1 | Introduction Previous research documented the significant impact SATDs
have on quality of life. This impacts all elements of day-to-day
life and frequent issues identified in the literature include: poor
mental health, safety concerns, an employment impact, and nu-

tritional problems [1-5]. In addition, studies have shown this

1.1 | Background

Smell (olfactory) and taste (gustatory) disorders (SATDs) en-

compass a wide range of problems and have a significant impact
on individuals' lives. A recent meta-analysis calculates overall
prevalence at 22% of the general population and shows when
self-reported prevalence is underestimated [1, 2]. These dis-
orders are linked to increasing age, and additionally, with the
link to Covid-19 highlighted recently, SATDs are becoming ever
more common.

patient group face several barriers to diagnosis and treatment,
which is a major source of frustration and concern, often result-
ing in personal financial expense [6].

The impact of SATDs on dietary habits and nutritional status
has received limited research attention. Smell and taste have
evolutionarily been key in avoiding toxins and enabling us to
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Summary

« A cross-sectional study to better understand the self-
reported link between SATDs on both diet and social
eating habits.

We found 39% felt their weight was impacted, 24%
gain and 15% loss, and 52% felt how healthily they ate
was affected.

Common themes reported by participants were tend-
ing to eat foods with stronger flavours, typically sweet,
salty, and spicy.

Social habits were impacted, with 59% of partici-
pants stating they either dined out less or not at all
anymore.

The area is not well understood and further research
is needed to get a better understanding of the impact
that smell and taste dysfunction has on the food pref-
erences, diet and nutrition of those affected and to de-
velop interventions to support patients.

seek nutrition [3]. Disruption to these systems results in a vari-
ety of behavioural changes including altered appetite, decreased
enjoyment of food and effects on personal nutrition [7]. As a re-
sult, there can be an impact on nutritional intake, energy intake,
body weight and general physical health with mixed results
shown in research [3, 7-11].

Although the above issues have been identified, the mixed re-
sults identify a clear gap for further research. Very few studies
have looked at the impact of SATDs and social eating impact.
Although some evidence shows reduced dining out in this pa-
tient group, specific eating behaviours such as different dining
environments and enjoyment of them, as well as alcohol con-
sumption are rarely a focus [12].

1.2 | Objectives

The primary purpose of this cross-sectional study was to better
understand the self-reported link between SATDs on diet, so-
cial eating habits and enjoyment of specific eating environments
and identify key areas of impact that can be addressed through
future research. This research will help identify an often-
overlooked problem and help establish how we can identify and
better address it, as well as what further areas require research.

2 | Methods
2.1 | Study Design

The was a cross-sectional observational study designed. We re-
leased our online, 15-question survey from 26th of July 2024
to 15th of August 2024. No ethical approval was required, in
line with Health Regulation Authority guidance (https://www.
hra-decisiontools.org.uk/research), as all survey data were
anonymised.

2.2 | Setting

The survey was generated by SmellTaste (UK based char-
ity for SATDs) using Microsoft Forms and distributed via
SmellTaste's newsletters and social media. Survey access
was free and responses were gathered throughout the United
Kingdom.

2.3 | Participants

Participants were those with self-reported SATDs. Demographic
data were collected on the participants, including age, gender,
location and aetiology.

2.4 | Data Sources and Measurement

The survey was not validated as the study was designed as ex-
ploratory. The questions were however designed with input
from our charity partners, SmellTaste who work closely with
individuals with SATD, as well as a consultant surgeon who
runs a SATD specific clinic. The survey opened by obtaining in-
formed consent with a statement of objectives and that findings
would be subsequently published. No participant identifiable
data were requested or captured. All data was securely stored
via MS Forms and password protected. No objective smell and
taste testing was used in the study. BMI data were collected by
giving a link to a BMI calculator, if not already known. Data
were gathered via free text answers as well as multiple choice
questions and Likert scales. The full survey has been attached
in Appendix 1.

2.5 | Variables

The 15 questions collected a range of data covering general de-
mographics, self-reported BMI and changes to this, social eat-
ing habits and enjoyment of food/social eating. The survey used
multiple choice questions to categorise duration and cause of
SATDs, current BMI and effect of SATDs on weight and per-
ceived healthy eating. Five-point Likert scales were used to
assess SATDs' impact on social eating habits (frequency range
given) as well as enjoyment of eating and drinking (strongly
agree to strongly disagree). Free text responses allowed par-
ticipants to give more nuanced responses to how they felt their
health, eating and social lives had changed.

2.6 | Bias

The study asked for some retrospective data, leaving a possi-
bility of recall bias. No formal diagnosis was made, nor did
participants undergo psychophysical testing; this is how-
ever in keeping with our previous studies that show strong
correlation with patients seen in smell and taste clinics [13].
SmellTaste distributed the survey, which could lead to selec-
tion bias of responses from those actively seeking support, al-
beit we would view these individuals as those most likely to
require support.
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2.7 | Study Size and Statistical Methods

As an explorative cross-sectional survey, no minimum or maxi-
mum study size was set. Descriptive statistics have been applied
to data. Chi squared analysis was used to determine statistical
significance between gender and several variables, and statisti-
cal significance was at the level of p<0.005. Figures were cre-
ated using Microsoft Excel.

3 | Results
3.1 | Demographics

In total, 794 participants responded to the survey, and all re-
sponses were analysed. The majority (75%) identified as fe-
male and most commonly were 56-70years (46%). Most (95%)
participants actively still experience their SATD and had
symptoms > 5years (56%). Anosmia was the most commonly
selected (53%) issue (although symptoms are not mutually
exclusive). A full breakdown of participant demographics is
shown in Table 1.

Self-reported BMI, of the 678 who calculated this, showed that
although just under half were in the ‘healthy’ category (47%), the
same proportion had a high BMI (overweight (31%), obese (14%),
morbidly obese (4%)) with only 4% underweight.

3.2 | Health Impact

In terms of self-reported weight changes: 46% reported no
change, 24% weight gain and 15% weight loss. When asked
how participants felt their SATDs impacted their eating, 52%
felt it had impacted how healthy they eat, followed by 39% who
thought it had not and 9% who were unsure. When asked how
they felt diet had been impacted there was a range of responses.
Common themes reported were tending to eat foods with stron-
ger flavours, typically sweet, salty and spicy. However, some
felt as they couldn't ‘taste’ anyway they made more effort to eat
healthier. A few participants did comment on weight changes
with one person even reporting hospitalisation due to weight
loss from their disorder. Some self-management techniques
were noted for example seeking texture or one participant only
eating one thing at a time to be able to taste more. Full quotes
and further examples are detailed in Table 2.

3.3 | Social Attitudes Towards Eating

We used Likert scales to investigate how SATDs impacted
participants' social eating habits. The biggest changes in be-
haviour were related to eating out and ordering takeaway
food; 58.7% reported either dining out less or not at all any-
more since their SATD and 43.3% no longer, or less frequently,
purchased takeaway food. The full result breakdown is shown
in Figure 1.

When participants were asked about the impact on social
eating habits common themes were: no longer deriving any
enjoyment from eating out and so either avoiding completely

TABLE1 | Breakdown of participant demographics.

Variable Percentage frequency

Age
<18 1%
19-25 1%
26-40 4%
41-55 19%
56-70 46%
>70 29%

Gender
Female 75%
Male 24%
Nonbinary 0%
Transgender 0.1%
Prefer not to say 0.3%

Selected Symptom

Anosmia 53%
Hyposmia 14%
Hypogeusia 12%
Parosmia 9%

Phantosmia 1%

Parageusia 4%

Ageusia 3%

Unknown 4%

Aetiology of SATD

Unknown 26%
Covid-19 23%
Sino-nasal disorder 17%
Viral infection (other than 12%
Covid-19)

Head injury 11%
Congenital 4%

Other 4%

Medical treatment 2%

Exposure to toxins 0.6%
Neurodegenerative disorders 0.5%

or ordering the cheapest option, feelings of boredom around
food and just eating to live, feeling self-conscious of their own
cooking and so no longer inviting others around to eat, feeling
resentment or embarrassment when asked if they had enjoyed
their meal when out and concerns about looking ungrate-
ful when eating others' food and feeling they can't comment
on the food. A minority did still enjoy eating out due to the
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TABLE 2 | Examples of participant responses to how their SATDs
have impacted how healthily they eat.

Type of impact Example

Impact on weight ‘T have to force myself to eat and

have lost a stone and a half’

‘At its worst, I was hospitalised
and had to be tube fed. My weight
dropped so significantly due to
taste distortion impacting my
ability to tolerate most foods’

Cravings for
certain foods

‘Salt and sugar are the only
things I can really taste, so I eat
more of them than I should’

‘I tended to eat lots of sweet things as
I could taste them better. I also felt
less satisfied after meals so I over ate’

‘T can't “taste” much, so eat very
salty or sweet foods to get any
pleasure. Unfortunately these are
not usually the healthy foods!’

‘T will often eat food that has
the strongest taste, rather than
choose based on healthy options’

‘Tdon't think it has affected how
healthily I eat as I tend to stick
to the same diet even though I

can't smell or taste anything’

Approach to diet/
motivation

‘Eating is a chore. There is no reward.
I just eat whatever is easiest. The
effort of cooking and preparing food
isn't worth the time nor effort’

‘The main reason for eating is now to
be healthy since less pleasure in taste’

‘No point in eating sweet things
as there is no enjoyment!’

‘T tend to eat healthier foods with lots
of different colours and textures’

Food choice

‘T tend to eat a less varied
diet, finding texture of
food more important’

‘Tdon't like certain textures in food
(dry textures or food where the inside
texture is different to the outside
texture, e.g., blueberries, peas and
sweetcorn). I also tend to eat quite
simply, one thing at a time, as I can
taste more this way—I can taste
less overall when there are multiple
tastes together in one mouthful’

social aspect of it. Those who do still eat out appear to have a
preference towards stronger tastes or textures and will order
foods they have memories of tasting before. For those with

congenital anosmia participants often commented they had
no change as had always lived this way.

3.4 | Enjoyment of Eating

When it came to enjoyment of eating experiences, we see a simi-
lar weighting of responses. When preparing food at home; 58.7%
report no longer enjoying this vs. 38.5% that still do. For eating
out, 58.3% do not take enjoyment from this vs. 39.3% that do.
For eating at the homes of friends/family/partners, 53.9% do not
enjoy this vs. 41.2% that do. For enjoyment of drinking alcohol,
there was no significant difference between those who no longer
enjoyed this (40.9%) vs. those who did (41.4%). Full results are
seen in Figure 2.

Although a minority, it was still a significant amount of people
who felt eating outside of their home caused anxiety (34.2%) or
felt isolated when eating in public (37.6%). Twenty percent even
reported that food now tasted repulsive (Figure 2).

When asked what restaurants could do to help improve the
experience for those with SATDs, most were unsure. Some
comments included: focusing on texture and appearance,
highlighting what has stronger tastes/giving more descriptive
menus, spacing of seating/outdoor seating, and greater under-
standing from others.

3.5 | Gender Differences

We conducted some additional statistical analysis looking at
gender differences between our participants. The full list of
statistically significant findings is listed in Table 3. We saw
females tended to be more affected than males, with 27% of fe-
males compared to 13% of males responding that they felt their
weight had changed since the onset of their SATD. Similarly,
when asked about perceived healthy eating, 54% of females
felt this was affected compared to 43% of males who did. For
preparation of food in the home, 41% of females compared to
29% of males reported doing this less often or not at all any-
more, and when asked if they enjoyed this, only 35% of females
agreed/strongly agreed to this vs. 47% of males that did. A
greater number of females also report feeling isolated when
eating in public, with 40% agreeing/strongly agreeing to this
vs. 27% of males that did.

It seemed male consumption of alcohol was perhaps less affected
than for females; 12% of females reported no longer buying alco-
hol vs. 8% of males, and when it came to enjoyment of alcohol,
38% of females reported agreeing or strongly agreeing compared
to 49% of males that did.

4 | Discussion
4.1 | Key Findings
Following Covid-19 there have been growing numbers of peo-

ple with SATDs, with olfactory disorders reported in 34%-86%
of acute cases and 5%-27% persisting beyond 6 months [14]. As
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FIGURE1 | Percentage of participants (788 participant responses) carrying out certain eating behaviours, split by frequency since onset of SATD.
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FIGURE 2 | Percentage of participants (784 participant responses) who enjoy different eating behaviours to different extents, since the onset of

SATD.

seen in previous research we saw post-infectious aetiology as a
top cause and a higher response rate from females [4, 15-17].
We observed a clear link between SATDs and nutritional intake
with 39% feeling their weight was impacted and 52% feeling how
healthily they ate was affected. Social habits were impacted with
59% of participants stating they dined out less/not at all anymore
and 34% even reporting that eating outside of the home caused
anxiety.

4.2 | Limitations

We did not formally assess BMI but gave a link to a BMI calcu-
lator and received responses from most participants. The survey
was published in English and pushed via outlets within the UK
limiting responses to English speakers. There was some attri-
tion in responses to questions throughout the survey, although
this did not dramatically influence response number. Although

free text responses gave us insight into patient behaviours, an-
swers were not fully comprehensive.

4.3 | Interpretation
4.3.1 | Effect of SATDs on Nutrition

There is clearly a link between SATDs and eating habits with
women affected more than men, although the reasons for the
latter remain unclear. Commonly participants were more
likely to taste stronger tasting food, for example, salty, sweet
and spicy, concurrent with other studies, where participants
gravitate towards these foods or consume lower quality diets
[9, 12, 16, 18, 19]. Choosing stronger flavours and increasing
attention to food texture can help compensate to maintain
‘food liking’ as a possible coping strategy [20]. Reduced satis-
faction with food can cause compensatory overeating, of often
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TABLE 3 | Chi squared analysis looking at gender differences in
different behaviours.

Variable as affected by

gender Chi squared significance

Weight changed due to SATD  x?([4], N=776)=15.792,

p=0.003

SATD changed how healthily
one eats

¥ ([2], N=789)=7.693,
p=0.021

Preparing and cooking meals x* ([4], N=781)=20.980,

at home due to SATD p<0.001

Gender and buying beer/ x*([4], N=782)=11.919,
wine/spirits to drink at home p=0.018

due to SATD

Enjoying preparing meals at x* ([4], N=777)=25.946,
home due to SATD p<0.001

Enjoy drinking beer/wine/ X ([4], N=775)=19.506,
spirits to drink at home due p<0.001

to SATD

x> ([4], N=779)=16.724,
p=0.002

Feel isolated when eat out in
public due to SATD

unhealthier food categories, in attempt for increased satisfaction
[8, 9]. Another study showing weight changes in this patient
group, reported it was those who could actively recollect smells
and taste that were more likely to gain weight, possibly second-
ary to cravings [16].

The relationship between weight change appears related to
SATD type. Reports show those with complete anosmia or
reduced senses are more likely to overeat, and those with
self-reported taste disturbances are more likely to undereat.
Most reporting taste disturbances will however have loss of
retronasal olfaction. Those with congenital anosmia were
less likely to have any weight change [10, 11]. In addition, one
study showed duration of impairment impacted weight, as it
was those with symptoms >2years that were less likely to
present with weight loss [11]. Other research linked those at a
higher BMI having reduced sensitivity to salt and sweet taste
levels [21]. SATDs in obese patients however appears related
to metabolic dysregulation rather than an altered eating pat-
tern [8]. One study specifically looking at chemosensory loss
in Covid-19 patients reported increased alcohol consumption
[19]. However, this was a very small-scale study and we didn't
see such themes here, although there did appear to be some
statistically significant changes in this behaviour between
males and females.

A further implication to consider is the link between poor ol-
faction and higher mortality and frailty. It is estimated those
>80years have an increased olfactory impairment prevalence
of 63%, often not recognised [22]. Growing evidence links loss
of olfaction as an early sign of neurodegenerative disease and
has shown SATDs can cause malnutrition and weight loss.
Changes in eating behaviour caused by SATDs, which are un-
addressed due to lack of support and/or treatment may have
implications on health later in life, for example, increased

mortality and frailty, but more work is needed to better under-
stand this link [23].

4.3.2 | Effect of SATDs on Eating Behaviour
and Quality of Life

Social eating behaviours were greatly impacted by SATD. We see
similar results from another study that showed 39% no longer
looked forward to dinner invitations and 47% went out to eat less
frequently [12]. However, one scoping study did highlight how
for some participants the benefits of commensality superseded
the negative food experience [24]. Our participants explained the
change due to mixed feelings including, embarrassment when
asked how food tastes, not feeling they can compliment a friend's
cooking, lack of enjoyment of food so not wanting to spend money
and a feeling of isolation or anxiety surrounding eating.

Our results consolidated previous research showing SATDs
impact enjoyment of food [4, 5, 15-17, 19, 23]. This is unsur-
prising, given olfaction is a key determining factor in taste and
those with SATDs commonly report food tasting either bland
or unpleasant altogether. This has resulted in them no longer
wanting to spend money on an unenjoyable experience. Even in
the homes of friends and family, participants report feelings of
embarrassment and a lack of understanding from others, which
can lead to an impact on these relationships as well as their so-
cial lives [25].

Another frequent survey theme was texture and appearance of
food, which for some still offered some enjoyment. Other re-
search shows the impact of additional factors involved in eating,
for example, colour, texture, packaging and environment when
consuming food/drink, on perception and subsequently con-
sumption [26]. It is possible we could enhance the eating experi-
ence for people with SATDs utilising these elements.

Impacts on weight, health and social interactions all contribute
to an overall decrease in quality of life. Although some of our
findings suggest there is an incentive to eat healthier, potentially
the barriers of SATDs make it difficult to maintain. It is even
reported that reduced pleasure from food is the leading cause of
patients seeking medical attention [17]. This overall impact on
quality of life can contribute to mental health disorders such as
anxiety and depression, which we more commonly see in this
patient group [4, 16, 25].

4.4 | Generalisability

This study built upon evidence that SATDs have a significant
impact on eating behaviour, with some evidence of weight
change, and a subsequent impact on social eating. As this study's
population were aware of their SATD, results may not reflect
the population unaware of their symptoms; however, this group
does reflect those typically seen in smell and taste clinics [13].
Responses came from a large UK participant group affected
by SATDs. Although prevalent in the UK, SATDs are underre-
ported, and many patients report barriers within the NHS to get
further help with diagnosis and support living with their condi-
tions [6].
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5 | Conclusion

This study built upon existing evidence that SATDs have a
significant impact on eating behaviour, with some evidence
of weight change, and a subsequent impact on social eating.
This has a personal impact due to the effect on relationships
this can have, as well as economically for establishments los-
ing out on business. Further research is needed to look at the
nutritional and social impact of these disorders. The forthcom-
ing Improving Care for those with SATDs (ICAST) Programme
will seek to address access to assessment of dietary impact and
support with nutritional intake. It would likely be beneficial
for this patient group to be assessed for dietary problems and
offered individualised advice from a multi-disciplinary team
including dieticians, or to develop a complex intervention that
deals with dietary issues amongst the wider problems these pa-
tients face.
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Appendix 1

Smell and Taste Disorders (SATDs) Impact on Eating Habits
Survey

The University of East Anglia and Fifth Sense, the charity for people
affected by smell and taste disorders, are undertaking some research to
get a better understanding of how smell and taste disorders (SATDs) can
impact the social eating habits of those affected. If you are experiencing
a SATD now, or if you have in the past, then we would be very grateful
if you would take the time to complete the following anonymous survey.
You can complete it as yourself or, if you are a family member or carer of
someone else with a SATD, you can complete it on their behalf.

Anonymous data from the survey will be made publicly available via the
Fifth Sense website, social media and will inform a written report and
academic journal article. By completing and submitting the survey you
consent for us to use your data anonymously in this way.

1. What is your age?
<18

19-25

26-40

41-55

56-70

>70

mo a0 o

2. What is your gender?
Male

Female
Non-binary
Transgender
Prefer not to say

oo o

3. Where do you live?
a. East Midlands, England
b. West Midlands, England

10.

11.

North West, England
North East, England
Yorkshire, England
South West, England
South East, England
. London, England
East of England
Scotland

. Northern Ireland
Wales

SRS PR MO AR

. Are you currently experiencing a smell and taste disorder?

a. Yes
b. No, but I have in the past
c. Unsure

. Please tell us the nature of your SATD

a. Anosmia: Complete inability to smell

b. Hyposmia Reduced sense of smell

c. Parosmia: Distorted sense of smell, where things do not smell
the way they should

d. Phantosmia: Thinking you can smell ‘phantom’ smells that
are not actually present

e. Ageusia: The inability to taste sweetness, sourness, bit-
terness, saltiness, and umami

f. Hypogeusia: Having a reduced sense of taste

g. Parageusia: Having a distorted sense of taste

. How long have you been affected by your SATD?

a. >5years
2-5years
1-2years
<lyear
Unsure

opo o

. What is the cause of your SATD?

Congenital (no sense of smell since birth)

Covid-19

Viral infection other than Covid-19, e.g., cold or flu
Sino-nasal disorder e.g., chronic rhinosinusitis or allergies
Neurodegenerative disease e.g., Parkinson's, Alzheimer's
Head injury

Medical treatment, i.e., chemotherapy or a surgical
procedure

h. Exposure to toxins

i. Cause unknown

j. Other

IR N

. What is your BMI? If you are unsure then you can calculate

your BMI here: https://www.nhs.uk/health-assessment-tools/
calculate-your-body-mass-index/calculate-bmi-for-adults
<18.5

18.5-24.9

25-29.9

30-39.9

>40

Don't know

mo a0 o

. Do you feel that your weight has changed as a result of your

SATD?

a. Yes, I have gained weight
b. Yes, I have lost weight

c. No, nothing has changed
d. Unsure

Do you feel your SATD has impacted how healthily you eat?
a. Yes

b. No

c. Unsure

Please provide any further comments on how your SATD has
impacted how healthily you eat here
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12. We would like to know how your SATD has affected your social
eating and drinking habits. Please select the relevant option to
the prompts below:

Ido this
more
I no longer I do this often
do this less often since the
I have never done because of because of onset of
this/not applicable my SATD my SATD About the same my SATD

Preparing and cooking my own meals at home
Eating out at restaurants/cafes/pubs etc.

Eating out at the homes of friends/family/
partners

Getting takeaways to eat at home

Buying wine, beer or spirits to drink at home

13. Please tell us how your SATD has affected your social eating
habits and enjoyment of food and drink

14. We would like to find out how your SATD has affected your en-
joyment of eating and drinking. Please respond to the following
questions:

Since the onset of my SATD:

a. I enjoy preparing and eating meals at home (Strongly agree,
agree, disagree, Strongly disagree, Not applicable)

b. I enjoy eating out at restaurants/cafes/pubs etc. (Strongly
agree, agree, disagree, Strongly disagree, Not applicable)

c. I enjoy eating at the homes of friends/family/partners
(Strongly agree, agree, disagree, Strongly disagree, Not
applicable)

d. Ienjoydrinking wine, beer, and spirits (Strongly agree, agree,
disagree, Strongly disagree, Not applicable)

15. Please tell us in your own words what you think could be done
by restaurants, cafes, and pubs to help improve your experience
of eating out with a smell/taste disorder
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