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Abstract
Introduction: Digital epidemiology is introduced as a major aspect of epidemiology; its 
sources are digital data and it uses spaces such as Google, YouTube and Twitter as databases. 
In the recent Covid-19 pandemic, the use of digital epidemiology, as an early warning system, 
has been considered. This study aimed to investigate the context of Google Trend as an early 
warning system in the study of coronavirus outbreaks in Iran.
Methods: The coronavirus epidemic in Iran started on February 24, 2020, and with some 
differences to consider the rumors in the community, we consider the date before the 
announcement of all by February 16, 2020 until November 16, 2021. We searched using 
keywords related to symptoms such as “fever”, “cough” and “sore throat” and the keyword 
“corona symptoms”; information was extracted and entered in Microsoft Excel and the 
keyword chart was drawn according to the date of each wave. Spearman correlation test was 
performed to find the correlation between keywords in SPSS version 18.
Results: The trend chart of the keywords “fever”, “cough” and “sore throat” and the keyword 
“corona symptoms” in different waves of coronavirus in Iran showed an increase in keyword 
searches before the onset of the corona epidemic wave. Spearman correlation coefficient 
between sore throat and fever was 0.645, sore throat and cough 0.775, sore throat and corona 
symptoms 0.684, between fever and cough keywords 0.435, fever and corona symptoms 0.779 
and between keyword cough and corona symptoms 0.503. In all these coefficients, the level of 
error of the first type was 0.05 significant (P<0.001)
Conclusion: Google Trend, a digital epidemiology tool, can be used as an effective early 
warning system to control the corona pandemic, and this field of epidemiological knowledge 
with all its limitations needs further research.
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Introduction 

With the advancement of science in various 
dimensions and levels, the gates of 
technology and communication have 

been opened to human beings and the human 
environment more than in previous decades;  the 
global village and, consequently, the health of society 
and human health depend on adaptation to the stage 
of development of human societies (1). Today, people 

go to experts and scientific books or magazines for 
their questions less than the seventies and try to 
answer their questions with a very limited keywords 
on the Internet (2, 3).

The prevalence of digital media-related behaviors 
in the world is growing rapidly, so that 3.8 billion 
people in the world are actively and continuously using 
the Internet (4). For example, people use the Internet 
to diagnose the diseases based on the symptoms 
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and problems and to know the treatment process or 
which doctor has a better performance in the field 
of their disease and after that time reservation for a 
visit. These activities depend on the country or region 
and on the Internet and the common cyberspace in 
the country and the applications under the famous 
network in the country. Information from the needs 
of the community is very valuable and expensive and 
needs to be considered as a database(5) .

The health of the community and its members is 
highly dependent on the management of the health 
department and the discussion of disease control. 
For proper health policy, we need appropriate 
information in the field of health. Health sector 
information in Iran is collected in a traditional way 
from the community with traditional epidemiological 
methods such as interviews, questionnaires, etc. and 
periodic disease reporting or care training in health 
centers, or hospital data and scientific documents. 
(6) this data does not include all members of society 
and a large part of society without a share in this 
information is not considered. Failure to consider this 
part of the community causes an error in estimating 
and wasting resources and facilities(7).

The Internet, is an information revolution that 
today, with tools such as personal computers and 
smartphones, etc., plays a role in people’s daily lives. 
Therefore, the Internet, as a database, needs more 
research and data mining in epidemiology(8).

Digital epidemiology, according to Marcel Salathe, 
is  »the science of epidemiology, which is based on 
digital data and is formed outside the structure of 
public health« and uses epidemiological methods 
to collect and  analyze the data (9). Various sources 
of information such as social networks (Telegram, 
Instagram, Facebook, etc.), websites, search engines, 
online service centers, and online stores are very 
valuable data platforms in digital epidemiology(10).

Digital epidemiology, as a new aspect of 
epidemiology in recent years, has been based on the 
principle that the data formed on the Internet can be 
used in various areas of health, such as:

1) Predicting the prevalence of disease and health 
consequences in complex technical and social systems 
with mathematical calculations

2) Helping health management by predicting 
epidemics and outbreaks with high-realistic data in 
large-scale modeling

3) Digital evidence-based hypothesis for health 
sector policy(11, 12)

The Internet and its information have become 
very important and widely used in the discussion 
of Corona health education. People then search the 

Internet for “ the symptoms of coronavirus” after 
feeling the symptoms and deviations in their health 
status to determine if they are infected or not (13).

It can be hypothesized that the presence of digital 
epidemiology in the design of a care system in the 
corona pandemic can reduce the burden of disease 
through an early warning system (14). The purpose 
of this study was to evaluate the feasibility of using 
Google Trend as an early warning system for rapid 
detection of pandemics and epidemics in Iran.

Materials and Methods 
This study was conducted in the Google Trends 
Database to show a correlation and relationship 
between daily incidence and search volume for 
keywords related to coronavirus disease. The findings 
of this study follow the introduction of Google Trend 
as an Early Warning system for coronavirus disease. 
The date of the announcement of the first cases of 
Corona in Iran was announced on February 19, 2020, 
and Iran came out of the white situation on March 
24.  About a week later, on March 29, Mike Ryan, 
executive director of the World Health Organization’s 
emergency medical program, said that Iran had only 
two cases last week, and today it has confirmed up to 
245 cases of coronavirus infection.

Frequently used keywords about corona symptoms 
in Iran used in this study were corona symptoms, 
fever, sore throat, cough. The increase in the incidence 
of coronavirus in Iran is referred to as “wave” and 
unfortunately in Iran, a reliable and specific source 
has not published a diagram of the incidence of the 
disease since the beginning of the pandemic and the 
start date of each wave has been extracted from news 
sources affiliated with the Ministry of Health.

The data for each studied keyword was extracted 
from Google Trends and classified in Microsoft Excel. 
The Google Trend index data for each coronavirus 
epidemic wave was extracted in a time-dependent graph. 
Spearman correlation test was used to find the correlation 
between keywords due to abnormal distribution, and 
correlation coefficients with P. Value are presented in 
the Table. The time of detection of the first case of the 
disease in Iran was February 19, 2020, and the time of 
the announcement of the epidemic by the Ministry of 
Health was February 24, 2020. Considering the rumors 
and news that existed before the announcement of the 
epidemic by the Ministry of Health, the start of the 
study was scheduled for February 16, 2020. 

Results
The first wave of the corona epidemic occurred 
after the uptrend of keyword examination, corona 
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symptoms. About a week before the start of the 
epidemic wave, the upward trend in Google search 
had begun.  In the second, third, and fifth waves, 
there is a correlation between the wave of coronavirus 
cases and the increase of GTI index (Figure 1).

Waves of coronavirus infection in Iran:
The first wave: 26/2/2020 to 29/4/2020
The second wave: 30/5/2020 to 31/8/2020
Third wave: 26/9/2020 to 28/12/2020
Fourth wave: 26/3/2012 to 25/5/2012
Fifth wave 27/6/2021 to 6/10/2012. According to 

Figure 2, the keywords “fever” in the first, second, and 

fifth waves of the corona have an apparent correlation 
with the keyword “corona symptoms”.

According to Figures 3 and 4, which are the key 
words for “sore throat” and “cough” as symptoms of 
coronavirus. Adaptation in the upward trend of the 
search for the word sore throat and cough are almost 
similar to the keywords of Corona Symptoms and 
fever. Spearman correlation coefficient was calculated 
for GTI index data for each of the keywords (sore 
throat, fever, cough, corona symptoms), and these 
coefficients show a high correlation in keyword 
search since the corona epidemic in Iran (Table 1).

Figure 1: GTI Chart with Keyword “Corona Symptoms” in Iran - February 16, 2020 - WeeklyChart

Figure 2: GTI chart for the keyword “fever” in Iran - February 16, 2020_ Weekly chart  
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Discussion 
By integrating digital epidemiology, as a tool in 
disease control and care based on the data obtained 
from this study, it can be hoped that Google Trend 
can be an Early Warning system for identifying 
outbreaks related to corona disease. Our study 

showed that the search volume of keywords such 
as “corona symptoms”, “fever”, “cough” and “sore 
throat” in Google increased before or with the upward 
trend of cases in Iran. According to the results of the 
correlation between keywords, a strong and moderate 
significant correlation was observed between the 
volume of keyword searches at a given time.

Fever is the most severe increase in search among 
other coronavirus symptoms, but it should be noted 
that fever is associated with other infectious diseases, 
and this can reduce the share of fever search volume in 
the search for coronavirus symptoms. Cough, as one 
of the main clinical symptoms in corona, has a similar 
trend to fever and keyword corona symptoms and a 
high correlation with the other keywords like fever and 
corona symptoms; this can indicate the relationship 
between increased search volume and disease 
outbreak. Our findings are consistent with those of 
other studies. For example, a study by Giuseppe Lippi 
in Italy found that the number of weekly searches for 
the keywords fever, cough, and dyspnea peaked one 
week before the corona pandemic, and there was a 
significant correlation between the keywords (15). 
The study carried out by Walker et al. found that there 
was a correlation between corona mortality and the 
use of Google search terms throughout Italy, Spain, 
the United Kingdom, the United States, Germany, 

Figure 3: GTI chart for the keyword “Sore throat” in Iran - 
February 16, 2020_ Weekly chart

Figure 4: GTI chart for the keyword “Cough” in Iran - February 16, 2020_ Weekly chart

Table 1: Spearman correlation coefficient for keywords fever, sore throat, cough, and corona symptoms 
Sore throat Fever Cough Corona symptoms

Sore throat 0.645 0.775 0.684
Fever 0.435 0.779
Cough 0.503
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France, Iran, and the Netherlands (16). The study of 
Tamás Ferenci et al. also showed a correlation between 
the incidence of coronavirus and Google Trend data 
in European countries, which is consistent with the 
results of this study.

The use of these data in Iran is not without its 
drawbacks. For example, compared to the study 
mentioned in Italy, the Iranian health care system 
does not have an online database for daily cases of 
coronavirus for research (17). The Ministry of Health 
of Iran does not specify the exact time of the onset of 
different waves of coronavirus, and the start date of 
different waves of the pandemic in Iran is not exactly 
announced.

To explain the diagram of different keywords 
and the large volume of keyword searches in the 
first wave and the beginning of the corona pandemic 
in Iran compared to subsequent waves with even 
more deaths and higher incidence rates, we can say 
that people have a low level of information about 
this disease at the beginning of the pandemics, and 
increasing knowledge of people about the symptoms 
of coronavirus through various sources reduced the 
volume of search over time.

The reason for not choosing “Corona” as the 
keyword of the early warning system is that in 
different months of the year during the epidemic, 
a part of people’s social life was combined with the 
keywords such as “Corona vaccine”, “Corona loan”, 
“Corona quarantine” which takes up part of the search 
volume but cannot help us predict the course of the 
disease, and it is the cause of the wrong diagnosis of 
the next wave.

It should also be noted that part of the volume 
of Google searches for research purposes and 
knowledge acquisition does not help to investigate an 
outbreak. According to studies, a research unit in the 
context of digital epidemiology in the health research 
department in disease care control can act as an early 
warning system and identify subsequent waves of 
disease before the daily number of patients increases.

Conclusion 
Based on the findings of this study, it can be 
concluded that there is valuable data in the context 
of the Internet and Google Trend that can be used in 
epidemiological studies and used to make decisions at 
the level of health management. Of course, this data 
requires validation and accuracy as to how to choose 
the search the keywords to avoid misjudgment.

Limitations of the Study 
The use of network data and pre-indexed data of 

Google Trends is one of the serious limitations of this 
study;  the other problem of this study includes the 
inaccurate date of corona outbreak waves in Iran.
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