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ABSTRACT

A plethora of research and empiric observation supported the claim that–among other symptoms–diseases
often affect the ability to smell and the sense of taste, possibly affecting the taste- and food preferences as well.

The aim of the present study was to shed light on the impact of COVID-related smell- (dysosmia/
anosmia) and taste function-disorder/loss (dysgeusia/ageusia) on the food and taste preferences COVID-19
patients of different symptomatic and pre-existing conditions and demographic backgrounds.

The research based on a descriptive, cross-sectional survey. In total, 514 participants filled our self-
administered online questionnaire. Thirteen participants were excluded according to the exclusion criteria.
Descriptive statistics, Chi-square test, t-test for correlation coefficient, were performed.

The most common long COVID symptom was fatigue/weakness (53.1%) followed by anosmia (50.9%)
and tachycardia (33.5%). Many participants reported dysgeusia/ageusia during the acute phase of the
disease, which sometimes prevailed as a long COVID symptom. A high percentage of participants reported
that they rejected all kinds of meat of animal origin except cold cuts for their duration of recuperation,
which proved to be the most common dietary change during the post-COVID period so far.
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1. INTRODUCTION

The SARS CoV-2 infection based novel coronavirus (COVID-19) disease has a deep impact on
almost every aspect of our life since the dawn of 2020. A plethora of research and empiric
observation supported the claim that–among other symptoms–the disease often affects the
ability to smell and the sense of taste of those who caught the virus. The dysosmia/anosmia
(the disorder/loss of the ability to detect one or more smells), dysgeusia/ageusia (the disorder/
loss of taste functions of the tongue, especially the inability to detect the basic flavours) are
possible symptoms that usually occur before the airway-related symptoms as the very first sign
of the disease. During the convalescence, according to previous studies, they cease to exist in
almost every patient (Carfi et al., 2020; Gelardi et al., 2020; Moein et al., 2020; Moore and
June, 2020).

During the review of the international literature, we found a substantial number of new
studies about the impaired ability to perceive tastes and scents in relation to viral infections in
general. The papers specifically focused on the impact of the COVID-19 on these attributes from
the past year (Dell’Era et al., 2020; Eliezer et al., 2020; Gautier and Ravussin, 2020; Huang et al.,
2020; Lechien et al., 2020; Mao et al., 2020).

With that being said, we found limited number of manuscripts that focused on the possible
changes in food and taste preferences with characteristics of these changes being related to the
COVID-19 disease in the post-COVID period, when the affected person had an impaired ability
to taste and/or smell during the disease (Trachootham et al., 2021). The changes led us to the
thought that it would be beneficial to carry out a research with relatively large sample size that
focuses on the aspects of the changes of taste in the long COVID period (after the acute phase).

Through Delphi methodology, WHO developed a clinical case definition for post-COVID-19
conditions that included 12 domains. Patients, researchers, and others from many different
WHO regions worked together to develop this first version. This definition is subject to change
as new evidence emerges and our understanding of COVID-19 consequences evolves:

“Post COVID-19 condition occurs in individuals with a history of probable or confirmed
SARS- CoV-2 infection, usually 3 months from the onset of COVID-19 with symptoms that last
for at least 2 months and cannot be explained by an alternative diagnosis. Common symptoms
include fatigue, shortness of breath, cognitive dysfunction but also others which generally have
an impact on everyday functioning. Symptoms may be new onset, following initial recovery
from an acute COVID-19 episode or persist from the initial illness. Symptoms may also fluctuate
or relapse over time.” (WHO, 2021).

Previous research already made it clear that an interdisciplinary approach is needed to
effectively treat both the acute and the chronic phases of a disease such as COVID-19 (Gemelli
Against COVID-19 Post-Acute Care Study Group, 2020). The aim of the present study beside
the support of previous research data concerning virus-related dysosmia/anosmia, dysgeusia/
ageusia (Andrews et al., 2020; Galvan-Tejada et al., 2020; Garrigues et al., 2020; Horvath et al.,
2020; Kamal et al., 2020; Tenforde et al., 2020; Zhao et al., 2020; Carvalho-Schneider et al., 2021;
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Townsend et al., 2021), was to shed light to the impact of these changes on the food and taste
preferences of the individuals who have already passed through the acute phase of the COVID-19
disease with different symptoms, pre-existing conditions, and demographic backgrounds.

1.1. Aims

Our study focused on exploring food preferences and taste changes experienced by individuals
suffering from COVID-19.

We also aimed to examine the number of long COVID symptoms of each participant, and
whether there was a significant difference for former COVID-19 patients with more or less
severe symptoms during the acute phase of the disease.

We also looked into potential connections between the olfactory loss and issues with taste in
our research. Before starting the study, it was assumed that most people do not eat certain foods,
because they taste and/or smell different, so a question was also added to our study form about
the self-reported reason for the changes in food preference after the convalescence of the acute
phase of the disease.

Therefore, our working hypothesis was that the COVID-19-related changes in sense of smell
and/or taste had a long-term effect on the food and/or taste preferences of the individuals.

2. MATERIAL AND METHODS

The research was started with an online questionnaire as a quantitative and cross-sectional
descriptive study in May of 2021 in Hungary. The online questionnaire was shared on the social
media platform Facebook with COVID closed groups. Before completing the questionnaire,
participants were given a short briefing on how to answer the questions correctly, as well as the
meaning of each concept. The anonymity of the participants was fully ensured in accordance
with the current EU GDPR rules, as no personally identifiable information was requested. We
aimed to measure the changes in taste and smell specifically for each food group and food type,
similar to the existing non-neurologically inspired literature, without reference to basic tastes
and food preparation methods.

Before the start of the data collection phase, at least 500 participants were planned. The
statistical analysis was implemented with the SPSS software, including anyone who was willing
to participate and already went through the COVID-19 disease. Applicants with still active
COVID-19 disease as well as those who had an impaired ability to taste and/or smell before they
fell ill with COVID-19 were excluded. All results are based on self-reported data.

When phrasing our questions during the data collection period, we only focused on the
changes in taste and food preferences at the period following the acute phase of the COVID-19.
It is an important methodological point, because other factors, such as smoking, head and neck
cancer along with the therapy, chronic rhinosinusitis, etc., might also change the ability of taste
and/or smell, henceforth the food and taste preferences.

Our dependent variable was the prevalence of smell and taste disorders among the partic-
ipants. As independent variables sex, age, BMI, pre-existing conditions, allergies, the severity of
the COVID-19, place of living, residual symptoms, taste preference, former taste preference,
present ability to taste, the length of the impaired ability to taste and the self-reported reason of
the altered taste preference were chosen.
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During the data collection phase, 514 participants filled our self-administered online ques-
tionnaire in total. Thirteen participants were excluded according to the exclusion criteria, so in
the end our sample consisted of 501 participants.

We found that 15.8% (n 5 79) of our sample consisted of male participants and 84.2%
(n 5 422) were females. The average age of the participants was 40.09 ± 11.05 years. The
average body mass index (BMI) was 26.29 ± 6.10 kg m�2 (Table 1). By residence, 19.4% of our
participants were from the capital, 22% from a county seat, 19.2% from other bigger towns,
16.8% from small towns, and 22.8% from villages (Table 2).

During our statistical analysis, we performed descriptive statistics, Chi-square test, t-test for
correlation coefficient.

2.1. Ethics

Ethical approval for our research was sought and received from the Medical Research Council of
Hungary (administration number: IV/3878- 3 /2021/EKU). At the first page of our online
questionnaire, we informed all our participants that they would remain anonymous and their
data would not be used individually, only as a part of the whole sample. Therefore, they gave
their consent by starting the questionnaire. The questionnaire informed the participants that
there were no right or wrong answers for the questions.

3. RESULTS AND DISCUSSION

Regarding the incidence of chronic diseases, 36.5% of the participants had one or more known
chronic diseases, the most frequent being hypertonia (13.6%). Regarding allergies, 46.9% of the
participants had one or more known allergies (Table 2).

Most of the participants had moderate acute phase symptoms (56.7%), 39.9% had mild
symptoms and 17 people (3.4%) had severe acute phase of COVID-19. A total of 403 individuals
reported loss of taste (80.9%). We also assessed the time that had passed since the first positive
PCR test of the participants in months. The number of symptoms for participants ranged from
1 to 13 with a mean of 3.68 ± 1.984 (Table 3).

Table 1. Age and BMI of the participants (n 5 501)

Demography Minimum Maximum Mean Std. deviation

Age 13 71 40.09 11.05
BMI 16.17 60.21 26.29 6.10

Table 2. Acute phase of COVID-19 and time since positive PCR (n 5 501)

Acute phase of COVID-19 Minimum Maximum Mean Std. deviation

Severity 1 3 1.63 0.548
Time since positive PCR (months) 1 13 3.68 1.984

Severity: 1-mild; 2-moderate; 3-severe
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It has been established that a substantial portion of the participants (88.8%) had long
COVID symptoms, which means, they still had remaining symptoms even after the cessation of
the acute phase of the disease, with a negative PCR-test. Among all long COVID symptoms, the
most common symptom was fatigue/weakness (59.8%), followed by anosmia (57.3%), and
tachycardia (37.8%). A surprisingly high percentage of our participants reported PTSD (post-
traumatic stress disorder) as well (33.9%), dysgeusia (28.1%) and dyspnoe (25.6%) were also very
common. We provided our participants with a list of options in our questionnaire that included
the most common long COVID symptoms, and we also allowed the participants to add other
symptoms they have experienced (Alimohamadi et al., 2020). The frequency and percentage of
the long COVID symptoms can be found in more details in Table 4.

Beside the number of long COVID symptoms, factors influencing the severity of the acute
phase were examined as well. Older individuals, women, those with higher BMIs, participants
with allergy and chronic diseases also experienced more severe symptoms and more long
COVID complaints (Tables 5 and 6).

Positive correlations were found between the number of long COVID symptoms and the
following factors: severity of acute phase (r5 0.29, P < 0.001), time since positive PCR (r5 0.19,
P < 0.001), and time of dysgeusia (r 5 0.43, P < 0.001) (Table 6).

Associations between olfactory loss and taste perception problems were found (Table 7).
In Table 8, a list of foods is provided, which the participants did not reject before the

COVID-19 disease, but they have since then.
As it is apparent from the results that the type of food people who went through the COVID-19

disease most commonly reject is all kinds of meat of animal origin (poultry, pork, beef, fish)
(hereinafter: meat) after the convalescence from the disease. Considering the taste of cold cuts and
the differences in level and extent of processing, this food group is classified into a separate
category (according to the literature). Of the participants, 22.4% reported this particular change in
their dietary habits, 59.3% of the respondents who rejected at least one of the listed foods, and
61.7% of the respondents reported that they have an altered taste of food since the convalescence.
Among those who rejected any type of food since the COVID-19-related dysgeusia, the most
common self-reported cause of that was a different smell perception regarding the food, which
altered their eating habits. This reasoning was reported by 57.9% of the respondents. The second
most common justification was the different taste and the food being simply undesirable,

Table 3. Demography and medical history (n 5 501)

Demography and medical history Frequency %

Gender male 79 15.8
female 422 84.2

Residence capital 97 19.4
county seat (county administrative centre) 110 22.0

big town (over 20,000 prs.) 96 19.2
small town (under 20,000 prs.) 84 16.8

village (under 5,000 prs.) 114 22.8
Chronic disease one or more 183 36.5
Allergy one or more 235 46.9
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with 40.1% for both of these explanations. The third most common reason was that the food
causes complaints with 8.7%.

The correlation between avoiding meat eating after COVID-19, which was the most com-
mon dietary change during the long COVID period, and other factors was also examined, to get
a clearer picture of the phenomenon, to find the factors that might contribute the most to the
development of this change.

Table 5. Factors correlating with severity of acute phase (n 5 501)

Factor Significance

Age r 5 0.22 P < 0.001pp

Female gender Z 5 �3.04 P 5 0.002p

BMI r 5 0.10 P 5 0.021p

Chronic disease Z 5 �3.11 P 5 0.001pp

Allergy Z 5 �3.54 P 5 0.001pp

Asterisks indicate the strength of the significant relations; p: P < 0.05 – significant; pp: P ≤ 0.001 – highly
significant.
r: r-score (correlation coefficient – strength, direction); Z: Z-score (the distance of the mean from the data
point).

Table 4. Long COVID symptoms with a mean of 3.68 months after the positive PCR test (Alimohamadi
et al., 2020)

Long COVID symptoms Frequency % (n5 501)
% (of those, who had at least one long

COVID symptom) (n 5 445)

Fatigue, weakness 266 53.1 59.8
Anosmia 255 50.9 57.3
Tachycardia 168 33.5 37.8
Posttraumatic stress syndrome 151 30.1 33.9
Dysgeusia 125 25.0 28.1
Dyspnoe 114 22.8 25.6
Brain fog 113 22.6 25.4
Joint and muscle pain/numbness 33 6.6 7.4
Parosmia 17 3.4 3.8
Headache 11 2.2 2.5
Dizziness 11 2.2 2.5
Hair loss 10 2.0 2.2
Hypertension 10 2.0 2.2
Cough 9 1.8 2.0
Chest pain 8 1.6 1.8
Gastrointestinal problems 7 1.4 1.6
Menstrual disorder 4 0.8 0.9
Other (1–3 people per example) tinnitus, oedema, bruising, nose bleeding, rash, itching, acne,

phantom odour (phantosmia), sweating, thyroiditis, sinusitis,
fever, blurred vision

The number of participants who have
at least one of the above symptoms

445 88.8 100
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There was a correlation between the age of the participant and the prevalence of avoiding
meat eating (t 5 2.25; P 5 0.025), and also between the severity of the COVID symptoms and
the prevalence of avoiding meat eating (t 5 2.18; P 5 0.030). The same was true about the
number of long COVID symptoms (t 5 �4.43; P < 0.001), time since the first positive PCR test
(t 5 �2.16; P 5 0.031), and the time of dysgeusia (t 5 �5.26; P < 0.001) (Table 9).

According to the currently accessible scientific evidence, it is already known that the
COVID-19 disease might have long lasting effects on the affected individuals (Lopez-Leon et al.,
2021). This phenomenon occurs in the long COVID period, and it might come with a collection
of prevailing symptoms. It often includes a long-lasting dysgeusia/ageusia, suspectedly changing
the individuals’ taste of food. A study in 2020 examined the prevalence of post-COVID fatigue
and found it to be of 52.3% on the studied population, using the CFQ-11 questionnaire
(Townsend et al., 2020). A study on the persistent symptoms within the long COVID period
found 87% prevalence of the fatigue 3 months after the infection, and the prevalence of anosmia
(13%) and ageusia (11%) were also determined (Go€ertz et al., 2020). As comparison, in our
survey, 53.1% of the participants reported fatigue, 50.9% anosmia, and 25% dysgeusia as long
COVID symptoms.

Positive correlations were found between the number of long COVID symptoms and the
following factors: severity of acute phase, time since positive PCR, and time of dysgeusia. Elder
individuals, women, those with higher BMIs, participants with allergy and chronic diseases also
experienced more severe symptoms and longer COVID complaints.

Table 7. Associations between olfactory loss and taste perception problems (n 5 255)

Factor Sig.

Taste perception problem under COVID-19 df 5 1 P < 0.001pp

Taste perception has not yet returned df 5 2 P < 0.001pp

There are foods they have not like since COVID-19 infection df 5 2 P < 0.001pp

Asterisks indicate the strength of the significant relations; p: P < 0.05 – significant, pp: P ≤ 0.001 – highly
significant; df: degree of freedom.

Table 6. Factors correlating with the number of long COVID symptoms (n 5 445)

Factor Significance

Age r 5 0.14 P 5 0.002p

Female gender t 5 �7.64 P < 0.001pp

BMI r 5 0.10 P 5 0.031p

Chronic disease t 5 �4.57 P < 0.001pp

Allergy t 5 �2.52 P 5 0.012p

Severity of acute phase r 5 0.29 P < 0.001pp

Time since positive PCR r 5 0.19 P < 0.001pp

Time of dysgeusia r 5 0.43 P < 0.001pp

There are foods that have not been liked since COVID t 5 4.93 P < 0.001pp

Asterisks indicate the strength of the significant relations; p: P < 0.05 – significant; pp: P ≤ 0.001 – highly
significant.
t 5 t-score (the difference between the observed and expected means divided by the standard error);
r: r-score (correlation coefficient – strength, direction).
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Our working hypothesis was that the COVID-19-related changes in smell and/or taste
perception might have a long-term effect on the food and/or taste preference of the individuals.
The results of the statistical analysis of our survey supported this claim. We found several ex-
amples of food that people, who went through the COVID-19 disease with a deficient ability to

Table 9. Factors correlating with avoiding meat (all kinds of animal origin except cold cuts) eating
(n 5 501)

Factor Significance

Age t 5 2.25 P 5 0.025p

Severity of COVID-19 t 5 2.18 P 5 0.030p

Number of long COVID symptoms t 5 �4.43 P < 0.001pp

Time since positive PCR t 5 �2.16 P 5 0.031p

Time of dysgeusia t 5 �5.26 P < 0.001pp

The smell of food is different df 5 1 P 5 0.001pp

The food tastes different df 5 1 P < 0.001pp

Asterisks indicate the strength of the significant relations; p: P < 0.05 – significant, pp: P ≤ 0.001 – highly
significant.
t: t-score (the difference between the observed and expected means divided by the standard error);
df: degree of freedom.

Table 8. Foods that the participant rejected since their convalescence from COVID-19

Foods that are not liked after
COVID-19 infection Frequency % (n5 501)

% (of those, who reject at least one of
the listed foods) (n 5 189)

All kinds of meat of animal origin
except cold cuts (poultry, pork,
beef, fish)

112 22.4 59.3

Coffee 29 5.8 15.3
Citrus fruits 27 5.4 14.3
Onions: onion, garlic 26 5.2 13.8
Chocolate 25 5.0 13.2
Alcoholic drinks 25 5.0 13.2
Dairy products 22 4.4 11.6
Other fruits (e.g.: apples, pears,
plums)

19 3.8 10.1

Egg 14 2.8 7.4
Vegetables (e.g.: peppers, tomatoes,
cucumbers)

11 2.2 5.8

Meat products (only cold cuts) 6 1.2 3.2
Spicy food 6 1.2 3.2
Cola 3 0.6 1.6
Other (1–2 people per example) cooked food, ketchup, oil, olives, legumes, porridge, vanilla,

mayonnaise fish salad, baked goods, horseradish, melon
The number of participants who
reject at least one of the above
foods

189 37.7 100.0
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smell and/or taste, started to find disagreeable after the convalescence. The most frequently
reported ones were: meat, coffee, citrus fruits, onions, and chocolate in this order. Among these
examples, there was an extremely wide gap between the first and the second most commonly
rejected type of food, the rejection of meat was reported almost 4 times more frequently than the
second most common, which was coffee. In light of these findings, it is safe to conclude that
the COVID-19 disease can lead to developing a distaste for certain foods. In total, 37.7% of the
respondents mentioned at least one type of food they dislikes since the convalescence after
the disease.

A positive correlation was found between the age of the participants and the prevalence of
avoiding meat eating, which means that according to the statistical analysis of our sample, elder
participants were more susceptible for this particular long COVID symptom.

It was also found that if the COVID symptoms during the acute phase of the disease were
more severe, the participants avoided meat eating during the long COVID period more
frequently.

Negative correlation was found between the prevalence of avoiding meat eating and the
number of long COVID symptoms, time since the first positive PCR test, and the time of
dysgeusia.

4. CONCLUSIONS

The most important finding of our study was that the most common type of food that people
would reject after the COVID-19 disease was meat. The rejection of meat was significantly
higher compared to other types of food in our survey. As a result of our research, the affected
person may easily adjust their diet to include less or no eating this type of food once the virus
has passed its acute phase.

According to the currently available scientific articles we can safely claim that the present
study is the first to address taste and food preference changes in the population affected by long
COVID in Hungary. Most likely, these changes are only temporary and they will cease after the
complete return of the ability to smell and taste.

This hypothesis could be the basis of a new study that examines the duration of dietary
changes due to the changed food preference, in relation to the COVID-19 disease. Nevertheless,
if the impairment of the ability to smell and taste becomes a chronic problem, the related dietary
changes might become a chronic problem, too. The rejection of different food groups affects the
individual’s body weight and health state as well. The investigation of these claims requires
further research.

4.1. Limitations

Due to the great variability of the possible symptoms during the long COVID period, we did not
use any specific questionnaire or score system to assess the prevalence of these, so Table 3
consists only of self-reported post-COVID symptoms.

These results are based on an online survey answered by layman and this manuscript is a
description of this survey (without medical supervision).

The COVID-19 only became a pandemic relatively recently, so with this study, we were only
able to assess the existence of the long COVID symptoms within a relatively short time span.
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Naturally it includes the effects of the anosmia and dysgeusia, which are the two most important
factors in relation to the change of taste of food and the consequential change in diet after the
disease.

Our study only represents the sample group, not the whole Hungarian population of people,
who already went through the COVID-19 disease.
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