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ABSTRACT

Parosmia is a subcategory of olfactory hallucinations and refers to a distorted 
ability to detect the right smell in the presence of a stimulus. The study aims to 
investigate the relationship between COVID-19 and parosmia by calculating the 
interest search volume of parosmia using google trends. Google trends was used 
to investigate trends in searches regarding parosmia and to track these search en-
gine terms against the coronavirus outbreak in France, Sweden, the United States 
[USA], and Türkiye. The terms utilized in the search were “Parosmia” and “an-
osmia” and the data were collected between March 20, 2020, to July 25, 2021. 
Parosmia searches increase with time in all the countries and the correlation sig-
nificance values were obtained for France, Sweden, USA, and Türkiye to be Rs 
0.660, P-value 0.0038 “Moderate correlation”; Rs 0.566, P-value 0.017 “Moder-
ate correlation”; Rs 0.842, P-value 0.0001 “Strong correlation”; Rs 0.800, P-value 
0.0001” Strong correlation” respectively. Relative search volume of parosmia and 
anosmia changed significantly with time may point out that there are some late 
COVID-19 complications that haven’t been detected yet, and with the pandemic 
still ongoing, more complications could be discovered by analyzing the trends. 
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INTRODUCTION

The occurrence of olfactory dysfunction following viral infections is a common 
phenomenon that can affect an individual’s sensory perceptions and cognitive 
abilities from mood swings to suppressing the ability to detect danger, impair-
ing the gustatory system and by extension food enjoyment, to influencing over-
all health and quality of life 1,2.



Among the most common olfactory dysfunctions that affect patients’ post-
viral infections are parosmia and phantosmia; both conditions affect 56% of 
patients following viral infections. The SARS-CoV-2 virus trigger an outbreak 
of the coronavirus disease, which the World Health Organization (WHO) de-
clared a pandemic on March 11, 2020 3. Olfactory disorders before the covid-19 
pandemic were largely unrecognized, and often underestimated by research-
ers. During the COVID-19 pandemic, about 52.73% of cases result in loss 
of smell “anosmia” 4. Although a large proportion of them recovered within 
weeks, some of the patients reported persistent problems including parosmia 
and phantosmia which aren’t always associated with additional nasal disorders 
such as nasal obstruction and rhinorrhea 5. While sufficient evidence remains 
scarce regarding the relationship between COVID-19 and olfactory dysfunc-
tion; the plethora of report studies and self-reports exchanged on social media 
platforms show that there’s a direct bond between the two.

All olfactory dysfunctions fall into two categories, quantitative olfactory disor-
ders which environ anosmia and hyposmia and qualitative olfactory disorders 
which environ parosmia and phantosmia. Anosmia is an olfactory dysfunction 
that refers to a complete loss of the smelling sensation, whereas hyposmia re-
fers to a decrease in the ability to detect scents. On the other hand, there’s par-
osmia, which is a subcategory of olfactory hallucinations and refers to a distort-
ed ability to detect the right smell in the presence of a stimulus. Parosmia can 
present itself as either pleasant scents referred to as troposmia or unpleasant 
scents referred to as euosmia. Similarly, phantosmia is another type of olfacto-
ry hallucination that triggers the detection of scents in the absence of a stimulus. 
Both parosmia and phantosmia typically exist in relation to quantitative olfac-
tory dysfunctions, however, they can also exist individually, although rarely 6.

At the start of the COVID-19 pandemic, many studies from all over the globe 
noted the frequent occurrence of olfactory dysfunction in patients affected 
by the disease 7. For instance, some case reports indicate that some perfectly 
healthy individuals experienced olfactory hallucinations post recovering from 
COVID-19 where they express their perception of all smells as dirty, rotten, 
sewage, or smoky 8. These complications imply the presence of a condition re-
ferred to as the Rare Late Complication of COVID-19, which is still unpopular. 

The mechanism by which viruses impair or distort olfactory sensations is 
through damaging the neurons responsible for olfactory sensations and the 
upper respiratory tract. As for the olfactory dysfunction following a COVID-19 
infection, there are a few possible hypotheses that attempt to explain the for-
mation after treatment from the disease. The first hypothesis attributes the 
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damage to mechanical obstruction suggesting that the formation of inflamma-
tion surrounding the olfactory cleft prevents odors from binding to the recep-
tors 9. The second hypothesis proposes that the direct infection of the ACE-
2 cells by the SARS-CoV-2 is the reason 10 and the 3rd hypothesis refers the 
reason to the direct invasion of olfactory neurons by COVID-19 virus, which 
impedes the mechanism of conducting olfactory sensations 11.

While the estimated number of cases that reported parosmia post recovering 
from COVID-19 has been limited by a lack of either reliability or availability 
of testing; there are several anecdotal reports that conclude the presence of 
sudden olfactory changes after recovering from COVID-19. For instance, many 
patients reported having a distorted sense of smell, some of them displayed a 
persistent smell of a burnt rubber scent, while others displayed the persistent 
presence of an onion odor 12.

Under times of pressure in a rapidly spreading viral outbreak around the world, 
the need for equally rapid and fast-paced research technologies and real-time 
data collection becomes clear. Google Trends is an online tracking system of 
the biggest search engine that proved to be a powerful tool for epidemiologic 
surveillance in previous studies specifically in the rhinology field 13. The study 
aims to investigate the relationship between COVID-19 and parosmia by calcu-
lating the interest search volume of parosmia using google trends.

METHODOLOGY

Google Trends is the master of the materials employed in this research which 
is a system that tracks internet activity relevant to any topic on Internet hit-
search volumes. The selection of searches is predetermined by the portal to be 
inclusive of user-specified terms searched on Google.  Relative search volume 
(RSV) is a tool from Google trends that suggest the query share of a specific 
term at a certain location during a certain time period; executed on a scale of 0 
to 100 that is later normalized in opposition to the highest query share of the 
given term over a specific duration. Each individual point has divided by the 
highest point, which is conventionally 100 to generate the final graph values 14.

Google trends have been used to investigate trends in searches regarding parosmia 
and to track these search engine terms against the coronavirus outbreak in France, 
Sweden, the United States (USA), and Türkiye. To make the data comparison pro-
cess three different countries besides Türkiye were selected randomly using a com-
puter program as it’s difficult to collect and cover all the countries around the world.

The terms utilized in the search were “Parosmia OR change of smell” and “an-
osmia OR loss of smell” for (USA and Sweden), “Parosmi OR kokuları farklı 
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algılama” and “Anozmi OR ansomi OR koku kaybı” for Türkiye. Lastly, “Par-
osmie” and “anosmie” for France. All the used data were collected between 
March 20, 2020 to July 25, 2021 in the countries mentioned previously.

The results were displayed as a monthly search volume score and to inves-
tigate the correspondence between parosmia and anosmia, a null hypothesis 
was constructed, and the p-values was established.  A Spearman’s correlation 
was then employed to evaluate the potential significance of the score trends 
between the relative search volume (RSV) of parosmia and time progression. 
The data entered was assessed using IBM SPSS (Statistical Package for the 
Social Sciences) version 20.

RESULTS AND DISCUSSION

Using the search terms “Parosmia” “anosmia”, trajectories for the frequency of 
the search items were examined from March 20, 2020 to July 25, 2021. Figure 
1 - 4 shows the total monthly RSVs during the duration mentioned above in the 
selected countries.

Figure 1. The total monthly RSVs between March 20, 2020 to July 25, 2021 in France
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Figure 2. The total monthly RSVs between March 20, 2020 to July 25, 2021 in Sweden

Figure 3. The total monthly RSVs between March 20, 2020 to July 25, 2021 in Unites States
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Figure 4. The total monthly RSVs between March 20, 2020 to July 25, 2021 in Türkiye

In regards to hypothesis testing on a population proportion, the null hypoth-
esis HO was rejected indicating the presence of a statistically significant im-
pact between parosmia and anosmia in France, USA, and Türkiye. However, 
in Sweden the null hypothesis HO has been accepted for the data implying the 
absence of a statistical significance between parosmia and anosmia. 

All the data procured from varying countries indicate the presence of a statisti-
cally significant difference (p<0.05) between anosmia and parosmia during 
the pandemic with the exception of Sweden’s data. Table1 shows the P-values 
between the selected terms in all the selected countries.

Table 1. Determining the significant difference between the parosmia and anosmia during 
Covid-19 between March 20, 2020 to July 25, 2021

France Sweden USA Türkiye

Mean ±  
SD P-value Mean ± 

SD P-value Mean ± 
SD P-value Mean ± 

SD P-value

Parosmia 66.82 ± 
58.49

0.023*

59.58 ± 
54.13

0.63

43.76 ±
46.85

0.03*

63.11 ±
64.67

0.007*
Anosmia 28.41 ± 

32.00
67.11 ± 
36.79

76.00 ± 
36.67

16.23± 
21.03

*Significant at the 0.01 level (2-tailed); SD = standard deviation; mean= average search 
volume per month
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=In order to investigate the correlation between the escalating RSV of par-
osmia and the progression of time, the Bivariate Spearman correlation coef-
ficient was calculated. The correlation significance values obtained for France, 
Sweden, USA and Türkiye were Rs 0.660, P-value 0.0038 “Moderate corre-
lation”; Rs 0.566, P-value 0.017 “Moderate correlation”; Rs 0.842, p-value 
0.0001 “Strong correlation”; Rs 0.800, P-value 0.0001 “Strong correlation” 
respectively. All countries in the study displayed a significant correlation. Ta-
ble 2 shows the correlation between the selected variables.

Table 2. Correlations between the time progression and parosmia RSV

France Sweden USA Türkiye
Rs P-value Rs P-value Rs P-value Rs P-value

Parosmia 0.660 0.0038* 0.568 0.017* 0.842 <0.001* 0.801 <0.001*
Anosmia -0.474 0.055 -0.509 0. 037 -0.680 0.003 -0.314 0.219

*Correlation is significant at the 0.01 level (2-tailed); Rs = Spearman’s correlation; 
Corelation done between total monthly RSV and the time progression which ranges between 
March 20, 2020 to July 25, 2021

By collecting and analyzing data using Google Trends, this study was able to 
uncover the link between COVID-19 and parosmia as a late COVID-19 conse-
quence. The consequences are far-reaching. There is already good evidence 
supported by a statistically significant effect from Italy, South Korea and China 
that significant numbers of patients with proven COVID-19 infection have de-
veloped anosmia/hyposmia. In Germany, it is reported that anosmia affects 
more than two out of every three verified cases 7. While most people with CO-
VID-19 olfactory dysfunction recover rapidly “within four weeks for 79 % of 
people” 15,16, some with long COVID-19 smell disorders are detected unpleasant 
scents after recovery 17.

Our findings show that the RSV of parosmia and anosmia changed significant-
ly with time. This suggests that, around the time the coronavirus first appeared 
in the world, there was an upsurge in the number of people looking for infor-
mation about the loss of their sense of smell. Although the RSV of anosmia was 
decreasing with time, the RSV of parosmia was increasing. This could be sup-
ported by a study done in 2021 concluded that, the onset of parosmia started 
within 3 – 5 months after the smell disorder12, whereas reporting of anosmia 
onset began 4.4 days after infection initiation. According to Klopfenstein et 
al, the average duration of anosmia was 8.9 days, and 98 percent of patients 
recovered by 28 days18. The increase of the parosmia RSV and decrease in the 
anosmia search volume could be explained clearly via the results of the men-
tioned studies, as the onset of anosmia begins and ends entirely in 28 days, 
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whereas the onset of parosmia begins after 3 months of recovery. That’s why 
people have started to search for parosmia term lately while the anosmia term 
RSV has increased since the initial days of the Covid-19 outbreak.

According to our findings, there is a statistically significant difference p < 0.05 
present between anosmia and parosmia across all the selected countries except 
Sweden. A study has been done on 268 patients reported that all patients suf-
fered from parosmia, they were suffering from hyposmia or anosmia prior to 
developing it. This supports our hypothesis that there is a statistically signifi-
cant and unambiguous relationship between anosmia and the development of 
parosmia later on16.

Our data illustrates a clear strong to moderate correlation in all the countries 
between the increase of the google search volume about parosmia regarding 
the time progression. That’s could be explained as there is a directly propor-
tional relation between time progression and parosmia given the strength and 
consistency of the Rasheed et al. study outcomes that patients with COVID-19 
started to suffer from parosmia after 3.434 ± 0.4886 months after the dis-
appearance of anosmia or getting better from COVID-19 16. Another study of 
COVID-19 patients found that after 8 weeks of follow-up, 30.9 percent of the 
study group had developed parosmia19.

This finding could point to the fact that there are some late Covid-19 complica-
tions that haven’t been detected yet, and with the SARS-CoV-2 pandemic still 
ongoing, more complications could be discovered by analyzing the trends or 
waiting for future case reports.

Despite all our efforts, our findings must be interpreted with caution as the 
data was collected regarding the RSV. Any data analysis based on electronic 
search volume must admit the inherent bias of a population sample drawn 
specifically from those who are educated, have enough money to access the 
internet, and use Google as their search engine of choice.

Our study suggests that members of the public have noticed a change in their 
sense of smell and have been obliged to look for answers on google and it shows 
that the interpretation of Google Trends data could have been useful to investi-
gate the medical issues that the population might be suffering from around the 
world. Olfactory dysfunction is a remarkable problem that happened in the pa-
tient during and after Covid-19. Healthcare providers should play a role in the 
pandemic by following up with patients to report post-Covid-19 complications 
and assist patients in overcoming olfactory dysfunction in order to improve 
their quality of life.
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