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Abstract

Purpose To investigate the correlation between the
daily relative search volume (RSV) of keywords
related to coronavirus and ocular symptoms, and the
numbers of the daily coronavirus disease 2019
(COVID-19) new cases and new deaths in Europe
using Google Trends (GT).

Methods The RSVs of the selected keywords related
to coronavirus and ocular symptoms between 24
January and 1 June 2020 in the United Kingdom,
Spain, Italy, Germany and Turkey were accessed from
GT. The numbers of daily COVID-19 new cases and
new deaths in the same time interval in the aforemen-
tioned countries were compared with the RSVs of the
keywords and terms.

Results The United Kingdom, Spain, Italy, Ger-
many, and Turkey were the most affected countries
from the COVID-19 pandemic in Europe. In these
countries, statistically significant and strong correla-
tions were found between the daily RSVs of most
keywords related to coronavirus and ocular symptoms,
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and the daily numbers of COVID-19 new cases and
new deaths ranging from 0.175 to 0.807.
Conclusions Ocular symptoms are not the frequent
signs of COVID-19, but the ocular surface is a possible
route for the transmission of COVID-19. The prelim-
inary outcomes of this study demonstrated that there
are significant correlations with the ocular symptoms
and COVID-19. The news about the relation of eye
and COVID-19 in the mass media may have influ-
enced the Google internet search activity of the public
for ocular symptoms.

Keywords COVID-19 - Google Trends -
Conjunctivitis - Ocular sign - Internet search activity -
Infodemiology

Introduction

In December 2019, coronavirus disease 2019
(COVID-19) was caused by a new coronavirus had
started in Wuhan, China [1]. This new disease spread
rapidly all over the world and was declared as a
pandemic by the World Health Organization (WHO)
on March 11, 2020 [2]. Globally, COVID-19 has
caused more than 10 million confirmed cases and more
than half a million deaths in about 6 months [3]. In
addition, Europe was declared by the WHO as the new
epicenter of the COVID-19 pandemic on March 13,
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2020, with the rapid increase of cases [4]. As of June 1,
2020, the most affected countries from the COVID-19
pandemic in Europe with more than 2 million
confirmed cases and more than 180 000 confirmed
deaths were the United Kingdom, Spain, Italy, Ger-
many, and Turkey [3].

According to the current knowledge, it has been
informed that COVID-19 is transmitted by close
contact, inhalation and the most common initial
symptoms of COVID-19 have been reported to be
dry cough, dyspnea, fever, and fatigue [5]. Moreover,
unlike the symptoms of a common virus infection,
conjunctivitis has also been reported in patients with
COVID-19 [6-8]. In the case report of Daruich et al.,
the authors have reported that COVID-19 was sus-
pected in a patient with conjunctivitis and then the
diagnosis of COVID-19 was confirmed with positive
reverse transcriptase—polymerase chain reaction (RT-
PCR) from nasopharyngeal swab [6]. Additionally, it
has been stated in the mass media that conjunctivitis
may also be a symptom of COVID-19 and the ocular
surface may be another route in the transmission of
COVID-19.

In other respects, internet access and social media
usage have increased in the last decade. In order to get
information on the new COVID-19 pandemic, the rate
of searching for COVID-19 symptoms, diagnosis, and
treatment on the internet also increased during this
period. Google Search (Google Inc., Mountain View,
California) is one of the most popular internet search
engines and approximately 2 out of 3 searches are
made via Google [9]. It is possible to obtain informa-
tion about the search rates in a certain region within a
certain time interval with the Google Trends (GT)
provided by Google [10]. In recent years, researchers
have been increasingly using GT for a diversity of
health topics with some successful applications in the
field of infectious disease surveillance. Indeed, several
articles have recently been published evaluating the
relationship of public interest to COVID-19 with the
internet during the COVID-19 pandemic period
[11-15].

Based on this, the aim of this study was to compare
the correlations of the search activities for ocular-
symptoms-related keywords which were accessed
from GT and the numbers of COVID-19 new cases
and new deaths in the five most-affected countries of
Europe from the COVID-19 pandemic.
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Materials and methods

The article on GT and infodemiology reported by
Mavragani and Ochoa guided our study [10]. In brief,
after the keyword selection, the keyword is written in
the search bar of GT main page. Then, the location,
time interval, category, and search type are selected.
After that, GT calculates the RSV of the keywords
according to the selected types and gives results which
can be downloaded in.csv format. Hereunder, the data
on the frequencies of the keywords that users search on
Google search engine was obtained from GT. GT data
does not show the total number of searches for a
keyword. Instead, GT organizes search data to repre-
sent the popularity (related search volume [RSV]) of a
search in a specific time period and geographic
location among other searches. Then data points are
scaled from O to 100, based on the ratio of a topic to all
searches on all topics. The 100 score represents the
highest level of RSV a given search can get within a
selected location and time frame. In addition, the GT
excludes repeated searches from the same person in a
short time to prevent selection bias.

According to the data of COVID-19 Situation
Report — 133 by WHO, we included the GT data of the
United Kingdom, Spain, Italy, Germany, and Turkey
in our study which were the five most-affected
countries of Europe from the COVID-19 pandemic
and also the worldwide data was added (Table 1)[3].
Primarily, we selected some keywords and these
keywords included ocular-symptoms-related and/or
coronavirus-related keywords such as ‘coronavirus

)

eye’, ‘coronavirus eye symptoms’, ‘conjunctivitis’,

Table 1 The total numbers of confirmed COVID-19 cases and
deaths worldwide and 5 countries in Europe according to the
Situation Report -133 by World Health Organization

Confirmed Confirmed
COVID-19 Total COVID-19 total
cases deaths
Worldwide 6,057,853 371,166
Europe 2,159,791 180,594
The United Kingdom 274,766 38,489
Spain 239,801 29,045
Italy 233,019 33,415
Germany 181,815 8511
Turkey 163,942 4540
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Table 2 The correlation of
the RSVs of the keywords

with COVID-19 new cases
and new deaths worldwide

**Correlation is significant
at the 0.01 level (2-tailed)

*Correlation is significant at
the 0.05 level (2-tailed)

Bold results: Statistically

Keywords (Worldwide) New cases New deaths
Coronavirus eye Correlation coefficient 0.284** 0.504+*
p value 0.001 < 0.001
Coronavirus eye symptoms Correlation coefficient 0.097 0.244
p value 0.273 0.005
Conjunctivitis Correlation coefficient — 0.707%* — 0.744%*
p value < 0.001 < 0.001
Eye infection Correlation coefficient -0.434%* -0.446%*
p value < 0.001 < 0.001
Red eye Correlation coefficient — 0.095 — 0.036
p value 0.283 0.688
Coronavirus red eye Correlation coefficient 0.345%* 0.525%
p value < 0.001 < 0.001
Pink eye Correlation coefficient — 0.737%* — 0.556%*
p value < 0.001 < 0.001
Pink eye coronavirus Correlation coefficient 0.439%* 0.683**
p value < 0.001 < 0.001
Pink eye coronavirus symptom Correlation coefficient 0.548%** 0.706**
p value < 0.001 < 0.001
Eye pain coronavirus Correlation coefficient 0.354** 0.482+%*
p value < 0.001 < 0.001
Burning eye Correlation coefficient 0.213* 0.239%%*
p value 0.015 0.006
Watery eyes Correlation coefficient — 0.380%* — 0.251%**
p value < 0.001 0.004
Epiphora Correlation coefficient — 0.216%* — 0.163
p value 0.014 0.064
Protective face mask Correlation coefficient 0.607** 0.791+*
p value < 0.001 < 0.001

significant results

‘eye infection’, ‘red eye’, ‘burning eye’, ‘watery
eyes’, ‘epiphora’, and ‘protective face mask’. Then,
we used translations of the aforementioned keywords
in Spanish, Italian, German, and Turkish and searched
the RSVs of each keyword on GT. Each keyword was
entered in the GT main page by using these filters: ‘‘all
categories’’ (category); worldwide, the United King-
dom, Spain, Italy, Germany, and Turkey (location)
and web search (search type). The first confirmed
COVID-19 case was seen on January 24, 2020, in
Europe, and on June 1, 2020, many countries have
canceled lockdown [16]. Therefore, we selected these
dates as the beginning and ending dates of our
investigation interval. The use of these keywords is
not the same in all countries and they can be used
differently. When the main keyword is searched, GT

suggests the most related queries or most frequently
searched other keywords in the same search session
within the same filters to the researchers [10]. Due to
these features, we also included some of the suggested
keywords of GT and the daily RSV datasets were
downloaded [17]. In addition, the confirmed numbers
of daily COVID-19 new cases and new deaths between
January 24 and June 1, 2020, for the United Kingdom,
Spain, Italy, Germany, Turkey, and worldwide were
gained from WHO COVID-19 Dashboard [18].

The present study was approved by the Ethical
Committee of Necmettin Erbakan University and
adhered to the tenets of the Declaration of Helsinki
(No.: 2020/2768). Statistical analyses of the data were
performed using the SPSS 20.0 software (IBM Cor-
poration, Armonk, NY, US). Continuous variables
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Table 3 The correlation of

Keywords (The United Kingdom) New cases New deaths
the RSVs of the keywords
with COVID—19.new cases Coronavirus eye Correlation coefficient 0.512%%* 0.487+*
?}‘Iﬂt‘e‘z“;(?;gag(‘;:“ the » value <000 < 0.001
Coronavirus eye symptoms Correlation coefficient 0.224 0.113
p value 0.010 0.199
Conjunctivitis Correlation coefficient —0.755™ —0.782™
p value < 0.001 < 0.001
Eye infection Correlation coefficient —0.205" — 02277
p value 0.020 0.009
Eye infection coronavirus Correlation coefficient 0.344** 0.362%**
p value < 0.001 < 0.001
Red eye Correlation coefficient 0.112 0.111
p value 0.204 0.210
Pink eye Correlation coefficient — 0.040 — 0.095
p value 0.654 0.280
Pink eye coronavirus Correlation coefficient 0.327%* 0.351+*
p value < 0.001 < 0.001
Eye pain coronavirus Correlation coefficient 0.392#%* 0.389+
p value < 0.001 < 0.001
Sore eye coronavirus Correlation coefficient 0.219* 0.175%*
p value 0.012 0.047
Burning eye Correlation coefficient —0.035 — 0.085
p value 0.692 0.334
Watery eyes Correlation coefficient — 0.008 0.009
**Correlation is significant p value 0.931 0.919
at the 0.01 level (2-tailed) Epiphora Correlation coefficient —0.305™ — 0.343%*
*Correlation is significant at p value < 0.001 < 0.001
the 0.05 level (2-tailed) Protective face mask Correlation coefficient 0.543%* 0.510**
Bold results: Statistically p value < 0.001 < 0.001

significant results

with non-normal distribution were expressed as
median (interquartile range). Spearman’s rank-order
correlation coefficient was used for the analyses of
correlations. A p value of less than 0.05 was consid-
ered statistically significant.

Results

The statistical results of the investigated data are
shown separately in Tables 2, 3,4, 5, 6, and 7. Also,
the first five keywords that generate the highest RSV
values in the aforementioned five countries and
worldwide are demonstrated in Fig. 1.

In brief, the daily RSVs of the keyword of
‘coronavirus eye’ correlated with the number of daily
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COVID-19 new cases and new deaths in the United
Kingdom, Spain, Italy, Turkey, and worldwide and
correlated with the number of daily COVID-19 new
cases in Germany (Tables 2, 3,4, 5, 6, and 7) (Fig. 2).
The daily RSVs of the keyword of ‘coronavirus eye
symptoms’ correlated with the number of daily
COVID-19 new cases and new deaths in Spain and
Italy. Also, the daily RSVs of this keyword correlated
with the number of daily COVID-19 new cases in the
United Kingdom and Turkey and correlated with the
number of daily COVID-19 new deaths worldwide
(Tables 2, 3, 4, 5, and 7). The daily RSVs of the
keyword of ‘conjunctivitis’ correlated with the num-
ber of daily COVID-19 new cases and new deaths in
Italy and correlated with the number of daily COVID-
19 new cases in Turkey (Tables 5 and 7). The daily
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Fig. 1 The graphs of the first five keywords which generate the highest RSV values in the United Kingdom, Spain, Italy, Germany,
Turkey, and worldwide between January 24 and June 1, 2020, in Google Trends

RSVs of the keyword of ‘red eye’ correlated with the
number of daily COVID-19 new cases and new deaths
in Turkey and correlated with the number of daily
COVID-19 new deaths in Italy (Tables 5 and 7). The
daily RSVs of the keyword of ‘coronavirus red eye’
correlated with the number of daily COVID-19 new
cases and new deaths in Germany and worldwide
(Tables 2 and 6). The daily RSVs of the keyword of
‘pink eye coronavirus’ and ‘eye pain coronavirus’
correlated with the number of daily COVID-19 new
cases and new deaths in the United Kingdom and
worldwide (Tables 2 and 3). The daily RSVs of the
keyword of ‘burning eye’ correlated with the number
of daily COVID-19 new cases and new deaths in
Spain, Italy, Turkey, and worldwide and correlated
with the number of daily COVID-19 new cases in
Germany (Tables 2, 4, 5, 6, and 7). The daily RSVs of

the keyword of ‘protective face mask’ correlated with
the number of daily COVID-19 new cases and new
deaths in the United Kingdom, Spain, Italy, Germany,
Turkey, and worldwide (Tables 2, 3, 4, 5, 6, and 7).

In addition, there were no correlations in the daily
RSVs of keywords of ‘eye infection’, ‘watery eyes’,
and ‘epiphora’ with the number of daily COVID-19
new cases and new deaths in the United Kingdom,
Spain, Italy, Germany, Turkey, and worldwide
(Tables 2, 3, 4, 5, 6, and 7).

Discussion
It is already known that contact of infectious body

fluids with the mucosal membrane in the mouth, nose,
and eye is the main route for the transmission of severe

@ Springer
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Fig.2 The RSVs of the keyword of *coronavirus eye” and the number of COVID-19 new cases and new deaths in the United Kingdom,
Spain, Italy, Germany, Turkey, and worldwide between January 24 and June 1, 2020

acute respiratory syndrome coronavirus (SARS-CoV)
[19].

In February 2020, Lu et al. have commented that
inhalation of droplets may not be the only pathway for
the transmission of the pathogen of COVID-19 which
is named as severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) [20]. The authors have
drawn attention that direct or indirect contamination of
the conjunctival epithelium with infectious droplets
may be another route for the transmission of COVID-
19. For this reason, it was advised people that touching
eyes is a risky habit at this moment. Also, it was
recommended to doctors, nurses, healthcare members,
and other workers who are working in close contact
with people that they should wear eye protection
masks or face masks to protect themselves [21].

In March 2020, in the study of Wu et al., the authors
have reported that 12 of 38 patients with clinically
confirmed COVID-19 had ocular findings such as
epiphora, increased secretions, conjunctivitis, chemo-
sis, or conjunctival hyperemia [7]. But 2 of 12
COVID-19 patients with ocular findings had positive
results for SARS-CoV-2 on RT-PCR from
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conjunctival swabs. In these patients, one patient had
epiphora as the initial complaining of COVID-19. On
these outcomes, they have concluded that COVID-19
may transmit via ocular surface but there is low
evidence.

In April 2020, Daruich et al. have published a case
report of a patient with conjunctivitis as the first sign of
COVID-19 which was detected by telemedicine
consultation [6]. The patient had no systemic symp-
toms but the general condition of the patient deteri-
orated in a short time following the detection of
conjunctival hyperemia in his eye. The diagnosis of
the COVID-19 was confirmed after positive RT-PCR
for SARS-CoV-2, and ocular findings were regressed
after eleven days of treatment. On the other hand,
Chen et al. have reported a case report of a confirmed
COVID-19 patient with bilateral redness in his eyes
about 2 weeks after the onset of symptoms of sore
throat and diarrhea in April 2020 [8]. Moreover, RT-
PCR result of the conjunctival swab specimens was
positive for SARS-CoV-2. The authors have com-
mented that conjunctivitis as an ocular finding of
COVID-19 may not occur only in the early period of
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Table 4 The correlation of
the RSVs of the keywords

with COVID-19 new cases
and new deaths in Spain

**Correlation is significant
at the 0.01 level (2-tailed)

*Correlation is significant at
the 0.05 level (2-tailed)

Bold results: Statistically

Keywords (Spain) New cases New deaths
Coronavirus eye symptoms Correlation coefficient 0.488+* 0.338%*

p value < 0.001 < 0.001
Itchy eyes Correlation coefficient 0.537%+* 0.399+*

p value < 0.001 < 0.001
Itchy eyes coronavirus Correlation coefficient 0.522%%* 0.363**

p value < 0.001 < 0.001
Conjunctivitis Correlation coefficient 0.067 0.061

p value 0.448 0.492
Coronavirus conjunctivitis Correlation coefficient 0.726** 0.718**

p value < 0.001 < 0.001
Eye infection Correlation coefficient — 0.096 — 0.069

p value 0.279 0.437
Red eye Correlation coefficient 0.059 0.123

p value 0.507 0.164
Watery eyes Correlation coefficient — 0.103 — 0.088

p value 0.243 0.317
Burning eyes Correlation coefficient 0.182* 0.195%

p value 0.038 0.026
Epiphora Correlation coefficient — 0255 — 0.241%%*

p value 0.003 0.006
Protective face mask Correlation coefficient 0.484** 0.481%*

p value < 0.001 < 0.001

significant results

the disease. Due to these similar publications, the
place of the eye in COVID-19 was a matter of debate
and eye immunity began to be questioned. [22, 23]
Also, due to the news in the mass media, societies may
have been attracted and awareness of the ocular signs
of the COVID-19 may have been raised. [6, §, 24-26]
Therefore, the public interest of online searches on
ocular signs of COVID-19 has increased.
Human-to-human transmission of SARS-CoV-2
has caused governments to give orders such as stay-
at-home and social distancing. As well, lockdown has
been carried out in many countries. Thus, outpatient
visits have been reduced as much as possible and this
unprecedented circumstance has caused people to
search their complaints, symptoms, and get medical
information mostly from internet search engines.
Moreover, many websites provide a wide range of
opportunities for researchers to collect data on differ-
ent topics and this new trend brought out infodemi-
ology in the era of technology. Infodemiology is a new
search field that includes analyzing internet data

streams to inform about changes that can be foreseen
in public health, especially during outbreaks [27]. In
the last decade, there has been an increase in internet-
based studies in the field of health information. The
rate of internet searches has given researchers useful
information about the course of the diseases, espe-
cially about infectious diseases. For instance, the
association between influenza occurrence and influen-
za-related search terms has been investigated in the
study of Polgreen et al. by using Yahoo! inter-
net search engine and it was demonstrated that
internet search activity for influenza predicted an
increase in cultures positive for influenza 1-3 weeks
before conventional reporting systems do [28].

Thus, evaluating internet-based information in
unprecedented outbreaks may be a supplemental
method to predict the course of infectious diseases.
This kind of investigation may give clues for addi-
tional symptoms or may help to detect the changes in
infectious disease activity. In this period, countless
websites have given information about the COVID-19
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Table 5 The correlation of
the RSVs of the keywords

with COVID-19 new cases
and new deaths in Italy

**Correlation is significant
at the 0.01 level (2-tailed)

*Correlation is significant at
the 0.05 level (2-tailed)

Bold results: Statistically

Keywords (Italy) New cases New deaths
Coronavirus eye Correlation coefficient 0.594 %+ 0.480%**
p value < 0.001 < 0.001
Coronavirus eye symptoms Correlation coefficient 0.435%* 0.321%*
p value < 0.001 < 0.001
Conjunctivitis Correlation coefficient 0.408** 0.274**
p value < 0.001 0.002
Coronavirus conjunctivitis Correlation coefficient 0.580%** 0.458%**
p value < 0.001 < 0.001
Coronavirus conjunctivitis symptoms Correlation coefficient 0.418** 0.309**
p value < 0.001 < 0.001
Eye infection Correlation coefficient 0.001 0.033
p value 0.991 0.711
Red eye Correlation coefficient 0.172 0.195%
p value 0.050 0.027
Burning eyes Correlation coefficient 0.565%* 0.503**
p value < 0.001 < 0.001
Watery eyes Correlation coefficient — 0.048 —0.111
p value 0.585 0.207
Epiphora Correlation coefficient —0.124 — 0.098
p value 0.160 0.268
Protective face mask Correlation coefficient 0.456** 0.446**
p value < 0.001 < 0.001

significant results

pandemic. Mostly, people use internet search engines
to get medical information. In addition, numerous
medical journals have opened access publicly to
supply updated information about the COVID-19
pandemic. For instance, the RSVs of the keyword of
‘conjunctivitis’ peaked on March 29-30, 2020, in
Turkey [29]. At the same date, news drawing attention
to the relation between conjunctivitis and COVID-19
was shared on the websites of three of the most widely
read newspapers in Turkey [24-26]. This example
may reflect the effect of mass media on the search
activity of internet users. Indeed, there was a lot of
traffic in the frequency of searching COVID-19-
related keywords on the internet, globally. Presum-
ably, this big data may reflect the COVID-19 activity.
Internet sources such as GT provide free access to the
data of users’ online activities and search queries. GT
which is a very useful and free-to-access tool of

@ Springer

Google supplies information about the search volumes
of a particular subject or word in a certain region
within a certain time interval. Thus, GT is a prominent
internet data source for researchers during the
COVID-19 pandemic. Several studies have recently
been published to evaluate the relationship of different
symptoms or diseases with COVID-19 using GT
analysis [11-15].

Loss-of-smell-related and otolaryngology-related
search volumes obtained by GT have been investi-
gated during the COVID-19 pandemic in Italy, Spain,
the United Kingdom, the United States, Germany,
France, Iran, and The Netherlands and it was stated in
these studies that there is a correlation between the
RSVs of anosmia and COVID-19 in these countries
[11-13]. As well, GT analyses of lung diseases and
gastrointestinal symptoms related to the COVID-19
have also been evaluated in different countries and it
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Table 6 The correlation of
the RSVs of the keywords

with COVID-19 new cases
and new deaths in Germany

**. Correlation is significant
at the 0.01 level (2-tailed)

*. Correlation is significant
at the 0.05 level (2-tailed)

Bold results: Statistically

Keywords (Germany) New cases New deaths
Coronavirus eye Correlation coefficient 0.225* — 0.107
p value 0.010 0.227
Conjunctivitis Correlation coefficient — 0.620%* — 0.795%*
p value < 0.001 < 0.001
Conjunctivitis coronavirus Correlation coefficient 0.243** — 0.045
p value 0.005 0.610
Corona conjunctivitis Correlation coefficient 0.740+** 0.538%%*
p value < 0.001 < 0.001
Red eye Correlation coefficient — 0.094 —0.118
p value 0.286 0.181
Red eye corona Correlation coefficient 0.408+* 0.229%%*
p value < 0.001 0.009
Eye infection Correlation coefficient 0.090 0.103
p value 0.308 0.241
Burning eyes Correlation coefficient 0.197* 0.019
p value 0.025 0.827
Watery eyes Correlation coefficient — 0.109 — 0.164
p value 0.219 0.062
Epiphora Correlation coefficient — 0.132 — 0.088
p value 0.135 0.321
Protective face mask Correlation coefficient 0.790%** 0.885%*
p value < 0.001 < 0.001

significant results

was demonstrated that some search queries of associ-
ated keywords or terms have increased and some of
them have decreased during the COVID-19 pandemic
[14, 15].

To the best of our knowledge, the present study is a
novel study in ophthalmology that aimed to investi-
gate ocular-symptoms-related searches during the
COVID-19 pandemic using GT. The preliminary
outcomes of this study showed that the most RSVs
of the investigated ocular-symptoms-related keywords
were correlated with the COVID-19 new cases and
new deaths in the United Kingdom, Spain, Italy,
Germany, Turkey, and worldwide. We should state
that the data obtained from GT does not contain the
actual number of search activity. Instead, it represents
the relative volume of the search terms rather than
quantitative information. Due to this limitation, we
could not compare the RSVs of the selected keywords

among the countries. But, it has drawn our attention
that the correlation of the investigated data was higher
in Italy. In addition, one of the deeply affected
countries in Europe at the beginning of the COVID-
19 pandemic was Italy. Also, the present study has
some other limitations. This infodemiological study
contains the data of users who have access to the
internet. Therefore, it may not be claimed that it
represents the entire society in the aforementioned
countries. In addition, users may have searched some
keywords due to seasonal allergic ocular symptoms
and the RSVs of these keywords may be part of our
data. As well, users without ocular symptoms may
have influenced by media news about ocular signs of
COVID-19 and may have wanted to search some
terms on the internet.
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Table 7 The correlation of
the RSVs of the keywords

with COVID-19 new cases
and new deaths in Turkey

**Correlation is significant
at the 0.01 level (2-tailed)

*Correlation is significant at
the 0.05 level (2-tailed)

Keywords (Turkey) New cases New deaths
Coronavirus eye Correlation coefficient 0.405%** 0.340%**

p value < 0.001 < 0.001
Coronavirus eye symptoms Correlation coefficient 0.179* 0.136

p value 0.041 0.122
Conjunctivitis Correlation coefficient 0.222* 0.168

p value 0.011 0.056
Eye infection Correlation coefficient — 0.257%* — 0.257%*

p value 0.003 0.003
Eye inflammation Correlation coefficient 0.155 0.159

p value 0.079 0.070
Red eye Correlation coefficient 0.380+* 0.366**

p value < 0.001 < 0.001
Burning eyes Correlation coefficient 0.357+%* 0.303**

p value < 0.001 < 0.001
Watery eyes Correlation coefficient 0.058 0.023

p value 0.516 0.792
Epiphora Correlation coefficient — 0.035 —0.023

p value 0.691 0.797
Protective face mask Correlation coefficient 0.608** 0.520%*

p value < 0.001 < 0.001

Bold results: Statistically
significant results

Conclusion

Nevertheless, the outcomes of our study contribute to
the literature on both COVID-19 and infodemiology.
It may provide a different perspective on COVID-19
and give an opinion on public interest to internet
search activity of ocular-symptoms-related keywords
during the lockdown. Also, this study can inspire some
researchers and lead to newer and more comprehen-
sive studies in this field. GT analysis seems to need to
be further developed. The less inaccurate the
researched data will ensure that the predictions for
the diseases are more consistent. The exclusion of the
bias mentioned above by developing GT software will
make the researches in this field more valuable.
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