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ABSTRACT 
This study conducted correlation of google trends as an alternative 
information source in the early stages of COVID-19 outbreak in Indonesia. 
Time series approach was used in this study. We sought to compare the 
official COVID-19 report in Indonesia accessible on a daily basis as well as 
information searches in Google Trends regarding COVID-19. Data analysis 
was performed using moving average in Minitab version 18.0. Correlation 
were calculated using pearson correlation and Time lag. R value ≥ 0.7 (p ≤ 
0.05) was defined strong correlation. Moving average analysis showed a 
linear time series pattern between COVID-19 search trends and the official 
COVID-19 report. Pearson correlation analysis indicated strong correlation 
with R value ranging from 0.870-0.927 (p ≤ 0,05) among the four keywords 
used in Google trends with the official report of COVID-19 in Indonesia. Time 
lag correlation inference COVID-19 search trends data could possibly be 
utilized for an early identification of public reaction against the increasing 
cases of COVID-19. In the early stages of COVID-19 outbreak found the 
correlations and similarity of linear time series patterns are shown between 
COVID-19 search trends and the official COVID-19 report. Public behavior in 
information seeking is useful in early identification of disease outbreaks in 
Indonesia. 
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INTRODUCTION 
In early 2020 the world was faced with an outbreak of 
novel coronavirus (COVID-19). This was a new type of 
corona virus that is transmitted via human to human [1]. 
This virus can affect anyone of any age including babies, 
children, adults, elderly, pregnant women, and 
breastfeeding mothers [2]. The phenomenon that 
illustrates the seriousness of this disease was seen 
through data showing that 216 countries were infected 
with COVID-19. Worldwide data counted there have been 
13,070,095 infected cases and 572,539 died cases with a 
mortality rate of 4.4%. In addition to this worldwide 
situations, Indonesian statistics as of July 15, 2020 
reported 80,094 reported as infected and 3,797 deaths 
with a higher mortality rate than global by 4.7% 
(https://infeksiemerging.kemenkes.go.id/) [3]. Thus, the 
COVID-19 outbreak is a serious infectious desease with a 
huge threat both to Indonesia and the world with high 
rates of transmission and casualty.  
The COVID-19 can be transmitted through close contact 
and droplets initially and confirmed the possibility of 
airborne transmission recently. People who are at higher 
risk of getting infected are those who are closely 
contacted to COVID-19 patients and those who look after 
the COVID-19 patients [4]. Therefore, the world 
government as well as Indonesian government conduct 
mitigation measures as the crucial application in health 
and community services.  
Knowledge about prevention and control measures is still 
limited about COVID-19 [3]. The impact on this condition 
almost all society seek for information of COVID-19 

transmission, symptoms, and treatment by using various 
sources of media. However, since government’s policy of 
physical distancing is implemented, access to acquire 
information was more commonly used through electronic 
media and internet [5]. The Google search engine is the 
most popular for searching online information [6]. 
In recent years the use of digital traces through the 
Google search engine has been used as a sources of 
information in knowing health-related conditions. The 
use of digital traces might contribute to the identification 
of COVID-19 epidemiology by exploring disease 
situations in the community and changes in health 
conditions by utilizing digital track records [7], [8]. 
Since the fact that the development of internet utilization 
has advanced. In consonance with the growth of mobile 
phone and the evolution of artificial intelligence. 
Therefore, in the current COVID-19 pandemic the use of 
digital epidemiology can assist to the identification of 
conditions in the society and COVID-19 surveillance [7], 
[8]. The utilize of Google search trends can possibly 
contribute the gap in general health surveillance in 
developing countries where the data often restrained 
from late reporting, incomplete data, or lack of 
infrastructure due to low budget [9], [10]. 
The utility of digital traces that continues to be 
investigated for epidemiology is reviewed in search 
engines [8]. It uses information search patterns through 
the use of search terms by determining the location and 
search period at a certain time. Google search data can be 
accesed through the website of Google Trends 
(https://trends.google.com/trends/). The Google Trends 
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data associated with conventional surveillance data [11-
13]. The results of other studies described the advantages 
of utilizing Google Trends in the initial stages which can 
understand the initial conditions of health problems and 
low cost. But, the utilization of Google search data is still 
low because many obstacles from media and event the 
government compared to its epidemiological role [14], 
[15]. 
Internet and Google usage in Indonesia were 54.7% and 
98.0%. This situation is an opportunity for the use of 
Google trends in supporting health problem solving [16]. 
This is the first study assessing correlation of google 
trends as an alternative information source in the early 
stages of COVID-19 outbreak in Indonesia. 
 
MATERIALS AND METHODS 
In this time series approach, we collected the official 
COVID-19 report from March 2, 2020 (COVID-19 first 
case found in Indonesia) to April 27, 2020. We used the 
official report of COVID-19 infection from the Ministry of 
Health, Republic of Indonesia 
(https://infeksiemerging.kemkes.go.id/) and data of 
search queries COVID-19 on Google Trends. The official 
report of COVID-19 was utilized as a standard of value to 
validate Google Trends web search information 
(https://trends.google.com/trends/). 
COVID-19 positive results were confirmed from 
laboratory tests using a polymerase chain reaction (PCR) 
test in the form of a swab reported in the official report of 
COVID-19 infection from thirty four provinces in 
Indonesia of which accessible on a daily basis after its 
first confirmed case of COVID-19 hence Indonesia 
declared a national state of emergency. COVID-19 have 
been found in 34 provinces in Indonesia, which are 
Jakarta, Banten, Central Java, West Java, East Java, 
Yogyakarta, Bali, Aceh, North Sumatra, West Sumatra, 
Riau, Riau Islands, Jambi, Bengkulu, South Sumatra, 
Lampung, Bangka Belitung Islands, North Kalimantan, 
East Kalimantan, West Kalimantan, Central Kalimantan, 
South Kalimantan, North Sulawesi, Central Sulawesi, 
South Sulawesi, Southeast Sulawesi, West Sulawesi, West 
Nusa Tenggara, East Nusa Tenggara, Gorontalo, North 
Maluku, Maluku, Papua and West Papua. Data checking 
was conducted to ensure the sufficient of the data [3]. 
The official COVID-19 report data thereafter converted 
into the same interval based on the relative search 
volume (RSV) of Google search data, to contrast the 
official COVID-19 report and Google movements data in a 
linear time series. This method was also applied in 
previous research to transform COVID-19's official report 
into interval data and presented on a scale from 0 to 100 
[6]. The interpretation of this interval elucidates the 
absence of COVID-19 cases are expressed by 0 while the 
highest prevalence of COVID-19 cases is expressed by 100 
during March 2 - April 27, 2020. 
We compared normalized COVID-19 cases with the 
number of searches on Google regarding to COVID-19 to 
be observed in the same period of time. The searches on 
Google was explained in several keywords used by the 
Indonesian netizen in online searching related to COVID-
19 on Google. Data were downloaded in a comma-
separated values (CSV) file from Google Trends website 
(https://trends.google.com/trends/) and are accessible 
on a daily basis. Data was attained by web searching 
through the use of search terms which include definitions 
of disease, symptoms, transmission and treatment (Table 
1). 

Keywords were gathered from Google Trends (search 
terms listing the most frequently used) and Google 
Correlate (search terms that have a similar pattern with 
the search term 'COVID-19' or 'Coronavirus').  
Data collected from Google Trends was then changed 
from daily to weekly periods using averages. 
Subsequently, the data findings compared using a single 
graphical form. Graphs that have relatively similar 
linearity patterns can then be visualized using moving 
average analysis. Moving average analysis is used to 
measure the similarity of patterns between official 
COVID-19 reports and Google Trends data in more 
detailed ways. The similarity of graphs includes the 
pattern linearity, the similarity of leap, and the similarity 
in the number of COVID-19 cases. 
Data analysis was performed using the Pearson 
Correlation test of search terms with the highest 
similarity pattern with the official COVID-19 report. R 
value ≥ 0.7 (p ≤ 0.05) was defined strong correlation. 
Time lag correlation analysis with a p value ≤ 0.05 for the 
search term with the highest correlation. Time lag 
correlation is used to calculate the correlation between 
the time lag variables and the official COVID-19 cases. 
Statistical analysis was performed using Stata version 
14.2 and Minitab version 18.0. 
 
RESULTS 
Data of positive confirmed COVID-19 cases by provinces 
in Indonesia (Figure 1). 
In figure 1 known Indonesian data in the early stages of 
COVID-19 during March 2, 2020 to April 27, 2020 
reported 9,096 confirmed as infected. The highest 
prevalence of COVID-19 cases was found in Jakarta (3,869 
cases), West Java (951 cases), East Java (796 cases) and 
Central Java (666 cases). 
Time series of COVID-19 cases in Indonesia (Figure 2). 
Figure 2 known the time series of COVID-19 cases in 
Indonesia started from March 2, 2020 to April 27, 2020. 
There were four highest peaks of COVID-19 cases, with 
the highest peak on April 25 and April 26, 2020 which 
involved 436 new confirmed cases.  
Moving average of COVID-19 cases and information 
search using Indonesian keywords ‘COVID-19’, ‘gejala’, 
‘penularan’ and ‘pengobatan’ in Indonesia (Figure 3). 
In figure 3 known the search keywords in bahasa 
Indonesia such as 'COVID-19', 'gejala COVID-19', 
'penularan COVID-19' and 'obat COVID-19' have the same 
linearity of pattern with the official COVID-19 report. 
Information search using keyword 'COVID-19' had 
increased at point 37 (84); 40 (92); 43 (90); 47 (90); and 
highest at point 48 and 56 (100).  
While information search using the keyword 'gejala 
COVID-19' had increased at point 42 (75); 43 (85); 44 
(85); 47 (90); 48 (98); and 56 (100). Meanwhile, 
information seeking using the keyword 'penularan 
COVID-19' had increased at point 42 (75); 43 (95); 48 
(98); and 55 (96). Information search using the keyword 
'obat COVID-19' it increased at point 28 (69); 43 (96); 48 
(98); and 56 (95). Based on official report of COVID-19 
data provided by Indonesian Ministry of Health compared 
to Google Trends data utilizing information searches with 
these four keywords there was a similarity of increase in 
points 40, 43, 48, 55, and 56.  
Results of Pearson correlation analysis to compare 
information seeking using Indonesian keywords 'COVID-
19', 'gejala', 'penularan' and 'obat COVID-19' in Indonesia 
and the official report of COVID-19 cases (Table 2). 
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Table 2 known that there was a strong correlation with 
the value of R ≥ 0.7 (p ≤ 0.05) between the official report 
of COVID-19 in Indonesia and Google Trends data. The 
highest correlation of these four keywords from the 
highest to lowest were the symptoms of COVID-19 (R = 
0.927), definition of COVID-19 (R = 0.914), transmission 
of COVID-19 (R = 0.894) and treatment of COVID-19 (R = 
0.870). 
The results of time lag analysis between information 
search using Indonesian search terms ‘COVID-19’, ‘gejala’, 
‘penularan’ dan ‘obat COVID-19’ in Indonesia (Table 3). 
Table 3 presented there was a high correlation with the 
value of R ≥ 0.7 (p ≤ 0.05) between the official report of 
COVID-19 in Indonesia with Google Trends data. This 
correlation occured one day before which has R value 
ranging from 0.781 to 0.900. Information search using the 
keyword 'gejala COVID-19' on the previous day positively 
correlated with the official report of COVID-19 (R = 0.900; 
p ≤ 0.05). 
 
DISCUSSION 
Moving average analysis showed a linear time series 
pattern between Google trends data and the official 
COVID-19 report. Pearson correlation analysis indicated a 
clear correlation among the four keywords used in Google 
trends with the official report of COVID-19 in Indonesia. 
Time lag correlation inference Google trends data could 
potentially be used for an early identification of public 
respond against the increasing cases of COVID-19. This 
finding is relevant to previous related study revealed that 
Google Trends for certain questions using surveys about 
influenza correlated with national surveillance data in 
South Korea [6]. 
Prior study suggested that Google Trends traces in 
Korean languange can be utilized as supplementary data 
and validate influenza surveillance data [6]. Other studies 
also evaluated a significant correlation between 
information search through internet with conventional 
influenza surveillance [13]. Another study concluded that 
many people searching for information using internet 
when they are sick right before getting medical attention 
[17], [18]. In short, this implies that the trend of 
searching through internet can be an early sign of the 
disease outbreak compared to conventional surveillance 
systems. 
In the context of global pandemic, many people are 
seeking for an up-to-date information regarding COVID-
19 which includes the definition, transmission, 
prevention and treatment. During the last two months 
based on Google Trends data in Indonesia, information 
demand through web searching was significantly 
increased and there are 5 top provinces with high 
information searching through internet for the past two 
months namely Yogyakarta, East Java, Central Java, West 
Java and Jakarta. If we take a look at the very first case of 
the COVID-19 in Indonesia, the government confirmed it 
to public on March 2, 2020, whereas there has been a 
surge public searching for information related COVID-19 
in those province in the past two months. 
This finding is in line with the trend of information as the 
first COVID-19 case was identified in Jakarta. 
Furthermore, for less than a week the confirmation of 
positive cases of COVID-19 was reported in several other 
provinces, they were West Java, Central Java, Yogyakarta 
and East Java. Besides that, some province including 
Jakarta, West Java, Central Java and East Java are the top 
highest positive COVID-19 cases in Indonesia. Those 

provinces that confirmed the COVID-19 cases and those 
province with the highest prevalence of COVID-19 cases 
in Indonesia are the same province as the top information 
search through internet using Google search engine. 
Therefore, this illustrates that the increase of internet 
information search on Google Trends can be an early 
detection of an outbreak. 
The utilizing of Google Trends data is considered to be an 
early identification system in countries with a weak 
surveillance system [6], [11], [12], [19], [20]. The finding 
offers a tantalising glimpse of the opportunity using 
Google Trends as a new instrument to observe and assess 
community reactions before the rising of COVID-19 cases 
and through the epidemic. Google trends is possibly 
utilized in meeting community needs for knowledge, 
information gaps and public concern that can be 
identified earlier, more easily and cost effective [6], [21-
23]. 
However, there are some limitations in monitoring 
information on the internet. Firstly, it digitally can serve 
as a supporting source but not as a substitute for 
traditional surveillance systems [6], [11], [20], [24]. 
Secondly, there are some unreliable information develops 
on social media that cause public panicking as a result it 
affects the use of search terms. Consequently, it will 
change the algorithm of search engines that affect the 
outcome of monitoring [13], [24-27]. 
The key finding is that public behavior in information 
search is useful in early identification of disease 
outbreaks in Indonesia. For further studies, it is expected 
to validate the use of Google Trends data specifically in 
regions with the high prevalence of COVID-19 cases and 
compare them among regions with high and low internet 
penetration in Indonesia. Apart from that, involving other 
variables that influence the information search behavior 
by the community is needed to consider the relative 
search volume and then increase the correlation analysis 
between the observational variables. 
 
CONCLUSION 
The similarity of linear time series patterns and 
correlations are shown between Google Trends data and 
the official COVID-19 report in the early stages of 
outbreak in Indonesia. This study confirmed there was a 
high correlation between the official report of COVID-19 
in Indonesia with Google Trends data. Public behavior in 
information seeking is useful in early identification of 
disease outbreaks in Indonesia. 
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Tabel 1: Keywords used by the Indonesian netizen in searching for online information related to COVID-19 on Google 
 

Num Category Keywords Description Source 
1. Disease definition ‘korona virus’, ‘corona’, 

‘coronavirus’, covid-19’ 
Disease definition of COVID-
19 in bahasa Indonesia 

Google Correlate 
Google Trends 

2. Symptom ‘corona gejala’ gejala corona 
virus’, ‘gejala covid’, ‘gejala 
covid-19’, ‘gejala korona’  

Symptom of COVID-19 in 
bahasa Indonesia 

Google Correlate 
Google Trends 

3. Transmission ‘penularan virus corona’ Transmission of COVID-19 in 
bahasa Indonesia 

Google Correlate 
Google Trends 

4. Treatment ‘obat virus corona’, ‘obat untuk 
corona’ 

Treatment of COVID-19 in 
bahasa Indonesia 

Google Correlate 
Google Trends 

 
Table 2: Pearson correlation analysis 

 
Keywords COVID-19 cases 

COVID-19 0.914* 
‘gejala COVID-19’ 
(COVID-19 
Symptom in bahasa) 

0.927* 

‘penularan COVID-19’ 
(COVID-19 transmission in bahasa) 

0.894* 

‘pengobatan COVID-19’ 
(COVID-19 treatment in bahasa) 

0.870* 

*significant in p≤0.05 
Table 3: Time lag correlation analysis 

 

Time 
lag 

Keywords 
‘COVID-19’ (COVID-19 

definition) 
‘gejala COVID-19’ 

(COVID-19 
symptom) 

‘penularan COVID-19’ 
(COVID-19 transmission) 

‘obat COVID-19’ 
(treatment) 

r p value R p value r p value r p value 
-2 0.809* <0.001 0.815* <0.001 0.737* <0.001 0.689* <0.001 
-1 0.882* <0.001 0.900* <0.001 0.847* <0.001 0.781* <0.001 
0 0.914 <0.001 0.927 <0.001 0.894 <0.001 0.870 <0.001 

 *significant in p≤0.05 
 
 

 
 

Figure 1: Data of positive confirmed COVID-19 cases by provinces in Indonesia 
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Figure 2: Time series of COVID-19 cases 
 

 
a) Moving average of the COVID-19 cases and information search using Indonesian keywords 'COVID-19' 
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b) Moving average of the COVID-19 cases and information search using Indonesian keywords 'gejala COVID-19' 

 

 
c) Moving average of the COVID-19 cases and information search using Indonesian keywords 'penularan COVID-19' 
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d) Moving average of the COVID-19 cases and information search using Indonesian keywords 'obat COVID-19' 

 
Figure 3: Moving averages of COVID-19 cases and information search using keywords a) 'COVID-19'; b) 'gejala'; c) 

'penularan'; d) 'pengobatan' in Indonesia 


