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 In combating COVID-19, maintaining the immune system is important. 

Providing this information to the general population will increase public 
awareness towards improving their immune system. The use of Google 

Trends for exploring web behavior related to a topic or search term also 

considered as a tool for monitoring public awareness to help risk 

communication during the COVID-19 pandemic. Therefore, this study was 
conducted to assess the use of Google Trends to monitor public awareness to 

immune system improvement during the COVID-19 pandemic in Indonesia. 

This quantitative and qualitative research used time-series data from  

31 December 2019 to 2 May 2020. The time-lag correlation analysis was 
performed to compare between relative search volume (RSV) of  

“Vitamin C”, “Vaksin” (Vaccine), “Berjemur” (Sunbathing) from Google 

Trends (GT), and the number of reported COVID-19 new cases. Validation 

using time-lag correlation shows the significant correlation between RSV 
keywords related to public awareness towards immune system improvement 

and the number of COVID-19 cases in Indonesia in 1-3 days before  

an increase in the number of cases occurs. Google Trends has the potential  

to become an early warning system and a tool for monitoring risk 
communication towards immune system improvement during the COVID-19 

pandemic by Indonesia Government. 
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1. INTRODUCTION  

The Coronavirus 2019 (COVID-19) outbreak was first discovered in the city of Wuhan, China,  

on 31 December 2019, and quickly spread to other cities in China within days [1, 2]. On 30 January 2020, 

WHO announced COVID-19 as a public health emergency of international concern [3]. With a high 

virulence and high proportion of asymptomatic cases, the COVID-19 outbreak quickly spread throughout  

the world with confirmed cases reached 118.319 (4.620) and mortality reached 4.292 as of 11 March 2020. 

Thus, WHO categorized COVID-19 as a pandemic [2, 4]. COVID-19 is growing rapidly in the world, 

including in Indonesia with confirmed cases reached 12.438 (632) and mortality reached 895 (8) as of 6 May 

2020, case fatality rate (CFR) was 7.2%, higher than worldwide (6.9%) [5, 6]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Immunity is the ability of the human body to tolerate the presence of indigenous material  

to the body (self) and eliminate foreign (nonself) material. This discriminatory ability provides protection 

from the infectious disease since most microbes are identified as foreign bodies by the immune system. 

Immunity to a microbe is usually indicated by the presence of antibody to that organism. Immunity is 

generally specific to a single organism or group of closely related organisms. There are two basic 

mechanisms for acquiring immunity, active and passive. Active immunity is protection produced  

by the person’s immune system [7]. In combating COVID-19, maintaining the immune system is important.  

Several things can increase self-immunity in people who are exposed to COVID-19, such as consumption of 

balanced nutrition, physical activity/mild exercise, adequate rest, vitamin supplements, not smoking, and 

controlling comorbidities (eg diabetes mellitus, hypertension, cancer) [8]. People should also pay attention to 

basic health habits like balanced diets, working out, and having enough sleep because it increases the body’s 

immunity [9]. Another way to acquire active immunity is by vaccination. Vaccines help develop immunity 

by imitating an infection. Vaccines interact with the immune system and often produce an immune response 

similar to that produced by the natural infection. Many vaccines also produce immunologic memory similar 

to that acquired by having natural disease. Once the imitation infection goes away, the body is left with a 

supply of “memory” T-lymphocytes, as well as B-lymphocytes that will remember how to fight that disease 

in the future. The more similar a vaccine is to the disease-causing form of the organism, the better the 

immune response to the vaccine [7]. 

The immune response plays an important role in protecting against infectious agents.  

It is a well-known fact that for almost all infectious diseases, the number of people exposed to infections is 

much higher than those who suffer from the disease. This shows that most people can destroy these 

microorganisms and thus prevent the development of infections. Providing this information to the general 

population will increase public awareness towards improving their immune system [10]. 

Risk communication is used to see the dissemination of information to the public regarding health, risks, 

and events, such as disease outbreaks and instructions on how to change behavior to reduce the impact [11]. 

Effective risk communication is essential for improving public understanding of potential or actual health 

threats and helps the public to make informed decisions about risk mitigation measures [12].  

Therefore, during a new pandemic, getting information from various sources, such as public health 

professionals, the government, and the media, can increase people’s awareness about the risk,  

and consequently, their adoption of preventive measures [13]. 

The internet is increasingly used as a source of health care information. Google Trends is an online 

tracking system of Internet search volumes that since 2004 is used to explore web behavior related to a topic 

or search term. GT allows a user to compare up to five terms or topics simultaneously and results are 

displayed as a set of time series. Google Trends normalizes the search data with the day on which more 

searches were made giving a reference value equal to 100; on the contrary, it assigns a reference value of  

0 for the day when fewer searches were carried out. Then the standardized data are presented by Google 

Trends as relative search volume (RSV), an Interest Index that can take a value from 0-100 based  

on the proportion to all searches on all terms or topics.  

Infodemiology and infoveillance are essential public health informatics methods which are used to 

analyze search behavior on the internet. Infodemiology and infoveillance of epidemiological data are 

important to increase situational awareness and make suitable interventions. The analysis of RSV gives 

information on the extent of public attention with Google Trends being one of the most widely used tools for 

this purpose. RSV is used for real-time analyses for transmissibility, severity, and natural history of an 

emerging pathogen, as observed with the severe acute respiratory syndrome (SARS), the 2009 influenza 

pandemic, and Ebola. A linear time-series pattern with official dengue reports is indicating a potential use to 

monitor public interest before an increase of cases and during the outbreak [2, 14]. This study aims to assess 

public interest to an increase in the immune system during COVID-19 pandemic by Google Trends, so that it 

has the potential to become an early warning system and a tool for monitoring public awareness that can be 

used to help risk communication by Indonesia government. 

 

 

2. RESEARCH METHOD  

Data collected used time-series data from 31 December 2019 to 2 May 2020 by Google trends 

(https://trends.google.com/trends) with related keyword such as “Vitamin C” (Vitamin C), “Vaksin” 

(Vaccine), and “Berjemur” (Sunbathing) that represented the information search for public awareness during 

COVID-19 pandemic in Indonesia to improve the immune system. Google trends number represents the 

relative search volume (RSV) to the highest point for the selected region and time. A value of 100 is the peak 

popularity of the term, whilst a value of 0 means that the lowest popularity of the term. Every related spike 

found will be analyzed qualitatively trough GT data then compared with the number of daily COVID-19 new 

https://trends.google.com/trends)
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cases reported from (http://bnpb-inacovid19.hub.arcgis.com/) as the official website of the task force the 

acceleration of handling COVID-19 in Indonesia (Gugus Tugas Percepatan Penanganan COVID-19) by the 

National disaster management agency (Badan Nasional Penanggulangan Bencana/BNPB). Time-lagged 

correlation in the three-day interval of the number of COVID-19 daily new cases and GT data was analyzed 

using Pearson Correlation with significance ≤ 0.05 with level of strength of the corellation (R-value) from  

0- 0.2 (very low), 0.21-0.40 (low), 0.40-0.60 (middle), 0.61-0.80 (strong), and 0.80-1 (very strong), to assess 

between the correlation of the increase of GT data and the increase of Covid-19 cases, as previously applied 

in other studies [15]. 

 

 

3. RESULTS AND DISCUSSION 

Table 1 shows the queries of search interests with keywords related to public awareness towards 

immune system improvement during COVID-19 pandemic in Indonesia. It was found that the keyword 

"Vitamin C" is related to how to get vitamin C on the markets related to immunity, both in the form of 

supplements, food, or fruits. Likewise, the keyword "Berjemur" which related to the good time for 

sunbathing and the benefits of it related to Corona. This shows that people's attention to vitamin C and 

sunbathing was focused on how to get it during the COVID-19 pandemic. While the query for the keyword 

"Vaksin" is directly related to the keywords “corona” and “COVID”. This showed that people are directly 

aware of the "vaksin” with the COVID-19 incident. Table 2 shows the distribution of provinces with the 

highest interest keywords related to public awareness towards immune system improvement during  

COVID-19 pandemic in Indonesia. Figure 1 shows an analysis of data from Google Trends with the number 

of new cases of COVID-19 in Indonesia from the period 31 December 2019 - 2 May 2020. Based on search 

terms from Google Trends, there were three peaks on the keyword "Vitamin C", three peaks on the keywords 

"Vaccine", and two peaks in the keywords "Sunbathing". 

 

 

Table 1. Queries of search interests with keywords related to public awareness towards immune system 

improvement during COVID-19 pandemic in Indonesia 
Vitamin C Vaksin Berjemur 

Indonesia English Indonesia English Indonesia English 

Vitamin c yang aman untuk 

lambung 

Vitamin c untuk kekebalan tubuh 

Obat vitamin c dan e 

Blackmores vit c 

Xon ce vitamin c 

Caviplex 

Makanan yg mengandung 

vitamin e 

Buah yg mengandung vitamin e 

dan c 

Vitamin c generik 

Amway vitamin C 

Vitamin C 

safe for 

the 

stomach 

Vitamin c 

for 

immune 

system 

Vitamin c 

dan e 

Blackmor

es vit c 

Xon ce 

vitamin c 

Caviplex 

Foods 

that 

contain 

vitamin e 

Fruits 

that 

contain 

vitamin e 

Generic 

Vitamin c  

Amway 

vitamin c 

Vaksin corona 

Corona 

Vaksin virus corona 

Vaksin covid 

Covid 19 vaksin 

Vaksin corona 

ditemukan 

Vaksin corona 

indonesia 

Corona Indonesia 

Vaksin china 

Obat corona 

Corona 

vaccine 

Corona 

Corona 

virus 

vaccine 

Covid 

vaccine 

Covid 19 

vaccine 

Corona 

vaccine 

found 

Indonesi

an 

Corona 

vaccine 

Corona 

Indonesia 

China 

Vaccine 

Corona 

medicine 

Berjemur corona 

Berjemur jam 10 

pagi 

Berjemur yang 

baik jam berapa 

Berjemur bagus 

jam berapa 

Waktu berjemur 

yang bagus 

Jam yang baik 

untuk berjemur 

Berjemur untuk 

mencegah 

corona 

Manfaat 

berjemur sinar 

matahari pagi 

Manfaat 

berjemur jam 10 

pagi 

Berjemur di 

bawah matahari 

pagi 

Corona Sunbathing  

Sunbathing at 10 am 

What time is good for 

Sunbathing 

What time is great for 

Sunbathing 

Time’s great for 

Sunbathing 

Sunbathing for prevent 

corona 

Benefits of sunbathing 

in the morning 

Benefits of sunbathing 

at 10 am 

Sunbathing in the 

morning 

 

 

The search pattern of Vitamin C using the keyword "Vitamin C" in Indonesia is quite volatile.  

There were three peaks in the search term for Vitamin C in Indonesia. Since the first COVID-19 case 

reported in Wuhan, China, on 31 December 2020, the trend of searching for the keyword "Vitamin C" in 

Indonesia has been relatively balanced until 1 March 2020, although on 30 January 2020, the WHO 

announced COVID-19 as a public health emergency of international concern. Then the search trend for  
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the keyword "Vitamin C" reached its first peak on 2 March 2020 coincided with the announcement from  

the government which stated that there were 2 people who infected by the coronavirus as the first case of 

COVID-19 in Indonesia [16]. News about Vitamin C to protect the body's immunity as well began to appear 

in Indonesian television and online media. This increase did not last long and gradually declined, although on 

11 March 2020 WHO categorized COVID-19 as pandemic and 27 confirmed cases of COVID-19  

in Indonesia [4].  

 

 

Table 2. Provinces with the highest interest keywords related to public awareness towards immune system 

improvement during COVID-19 pandemic in Indonesia 
Vitamin C Vaksin Berjemur 

Riau Islands 

Gorontalo 

West Kalimantan 

West Sulawesi 

North Kalimantan 

Jambi 

Aceh 

North Sumatra 

Banten 

South East Sulawesi 

East Nusa Tenggara 

North Kalimantan 

West Papua 

South Sulawesi 

West Sulawesi 

Bengkulu 

Bangka Belitung Islands 

West Kalimantan 

Special Region of Yogyakarta 

North Sulawesi 

Central Java 

West Java 

Special Region of Yogyakarta 

Bengkulu 

South Kalimantan 

Lampung 

Central Kalimantan 

West Sumatra 

Banten 

Bali 

 

 

 
  

Figure 1. Comparative Indonesia GT RSV and public awareness towards immune system improvement with 

newly confirmed COVID-19 cases in Indonesia 

 

 

The second peak occurred on 16 March 2020, when the Government announced the increase of 

COVID-19 confirmed cases in Indonesia was 134 cases with 17 new cases originating from West Java (1), 

Banten (1), Central Java (1), and DKI Jakarta (14) [17]. Also, the Government through the Agency National 

Disaster Management (BNPB) announced an extension of the emergency period of the COVID-19 outbreak 

in Indonesia until 29 May 2020 and issued a Ministry of Education and Culture Circular as a Government 

policy regarding online learning and working from home [18-19].  

The third peak rose sharply on 20 March 2020 with the number of confirmed cases reached 369 and 

32 people died. Coinciding with the press statement of the president of the Republic of Indonesia about  

the latest information of COVID-19 mitigation and prevention measures, such as the rapid test and  

the preparation of millions of drugs in the form of five thousand Avigan (Favipiravir) and three million 

Chloroquine. The Government also called on Indonesian people to maintain their immunity  

to remain healthy.  

In addition, on social media and online news media also circulated news about the treatment of a 

well-known figure who was positive COVID-19 whose condition improved by consuming several vitamins 

such as vitamin C which help the immune system can become stronger. All of these things can affect the 

public awareness of Indonesian people. This was in line with online news that stated there was an increase in 

sales of Vitamin C in many pharmacies in Indonesia because many people were flocking to buy Vitamin C  

to maintain their body's immunity. Google trends data related to Vitamin C remained high from 20-27 March 

2020 and began to decline on 28 March 2020. It was also in line with the widespread news about Vitamin C 

which can help maintain the body's immunity which continued until 27 March 2020 in the online news media 

and later gradually decreased and stabilized [20-22]. 

0

50

100

150

200

250

300

350

400

450

500

0

20

40

60

80

100

120

G
T 

R
e

la
ti

ve
 S

e
ar

ch
 V

o
lu

m
e

 (
R

SV
)

Time

The COVID-19 New Case Number and Search Interest of Keywords Related to Public Awareness towards 
Body Immunity During the COVID-19 Pandemic in Indonesia

Daily New Cases

"Vitamin C" related search term

"Vaccine"  related search term

"Sunbathing" related search term



                       ISSN: 2252-8806 

 Int. J. Public Health Sci, Vol. 9, No. 4, December 2020:  414 – 420 

418 

The first peak of the search keyword "Vaccine" and "Vitamin C" in Indonesia has a search volume 

that not much different. The first vaccine-related peak also occurred on 2 March 2020 related to the finding 

of the first case of COVID-19 and then began to decline thereafter. The second peak occurred on 19 March 

2020, with an increasing trend occurring since 16 March 2020 and subsequently declined sharply  

on 20 March 2020 to 24 March 2020. Chronologically, on 16 March 2020, coincided with the extension  

of the emergency period of the outbreak of the COVID-19 in Indonesia to 29 May 2020 and issued a 

Ministry of Education and Culture Circular as a government policy regarding online learning and working 

from home. On 18 March 2020, the government launched the official COVID-19 website and on 19 March 

2020 the number of COVID-19 confirmed cases was 309 with 25 deaths. The president also instructed a 

special rapid test for early detection of COVID-19. It is coinciding with the news circulating in online media 

about the development of the corona vaccine in several countries, such as the United States, China, Russia, 

Saudi Arabia, and so on.  

The third peak on 25 March 2020 happened with an online news media report that the Government 

assigned the Eijkman molecular biology institute (LBME) to lead a consortium to make an anti-COVID-19 

vaccine in Indonesia. Vaccine-related searches then gradually declined and were relatively stable until 2 May 

2020. Until now the COVID-19 vaccine is still in developmental stages in various countries. WHO is 

coordinating efforts to develop vaccines and medicines to prevent and treat COVID-19 and will continue to 

provide updated information as soon as research results become available [23-26]. 

From 31 December 2019 to 5 March 2020 searches related to sunbathing in Indonesia were the 

lowest compared to searches related to vitamin C and Vaccines. In Figure 1, a slight increase of searches 

related to sunbathing began on 6-10 March 2020, then decreased and increased slightly on 15-21 March 

2020, then experienced a sharp increase until the peak on 25 March 2020. Also, on 25 March 2020, 105 new 

cases were recorded so that the number of confirmed cases became 790 cases, with 58 deaths. Online news 

media in Indonesia was enlivened by a request for sunbathing which also provided information on how to 

sunbathe well and clarified that sunbathing did not kill the coronavirus but to protect the body's immunity. 

WHO says exposing to the sun or temperatures higher than 25C degrees does not prevent from COVID-19. 

Government officials or employees carry out sunbathing in the morning to maintain body immunity and 

encourage the public to sunbathe while maintaining physical distancing. Similarly, on social media, that is 

enlivened by well-known figures in Indonesia to engage the public to sunbathe. The second peak occurred on 

28 March 2020, where online coverage related to sunbathing continued to increase, as government officials 

held meetings in the open space while sunbathing to increase body immunity. Then searches related to 

sunbathing gradually decreased and became relatively stable [27-29]. 

As seen in Table 3, validation using Pearson correlation shows a significant correlation  

(p-value≤ 0.05) with low positive correlation (R-value .20 to .40) between Google Trends data related  

to Vitamin C, vaccines, and sunbathing and COVID-19 new cases in Indonesia. The correlation  

of the keyword "Vaksin" is higher than the keyword "Vitamin C" and “Berjemur” with values of 0.3701, 

0.3036, and 0.2957, respectively.  

 

 

Table 3. Time-lag Pearson correlations between the keywords in GT RSV and COVID-19 daily cases  

in Indonesia 

Search Term 
Days 

-3 -2 -1 0 +1 +2 +3 

“Vitamin C” 0.3724* 0.3469* 0.3203* 0.3036* 0.2855* 0.2756* 0.2531* 

“Vaksin” 0.4134* 0.4054* 0.3876* 0.3701* 0.3580* 0.3334* 0.3346* 

“Berjemur” 0.3748* 0.3554* 0.3201* 0.2957* 0.2841* 0.2755* 0.2582* 

*Pearson correlation significant at p≤ 0.05 
0 - 0.2 0.21 - 0.40 0.40 - 0.60 0.61 - 0.80 0.80 -1 

Pearson correlation coefficient 
 

 

Time lag correlation results show a low positive correlation between COVID-19 case reports and 

Google Trends data 1-3 days before, with R-values in the range 0.3203-0.3724 for the keyword "Vitamin C", 

0.3876-0.4134 for the keyword "Vaksin", and 0.32014-0.3748 for the keyword "Berjemur". The search for 

information using the keyword "Vaksin" in the previous three days showed the highest correlation with 

COVID-19 case reports. These results indicate that the increased search activity via Google regarding 

Vitamin C, vaccines and sunbathing occurred three days before, when they occurred, and three days after the 

increase of COVID-19 new cases in Indonesia. 

These results indicate that GT can be used as a tool to monitor public awareness of the COVID-19 

outbreak in Indonesia in 1-3 days before and after an increase in the number of cases occurs. Improvements 
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in analyzing public awareness when an outbreak occurs primarily can help maximize the risk communication 

undertaken by the government to change people's behavior [2].
 
Risk communication helps to improve the 

communication of risk information and improve the effectiveness and efficiency of multi-sectoral 

collaboration and therefore can be an ideal tool for experts and the public to improve the management of 

public health events [30]. Engaging with the media is an important but challenging task. The internet and 

social media pose the potential for the spread of unsubstantiated rumors about health risks but also new 

opportunities for communicating health messages. Rapidly evolving knowledge about the epidemiology of 

the disease and its impact required ongoing communication with all involved groups. Key tasks for public 

health professionals are: to ensure the dissemination of key messages about disease control; to ensure  

the media are regularly updated, and to acknowledge uncertainty. They also have to understand the concerns 

of the public and respond accordingly. These efforts help to maintain the confidence and trust of the public 

and ultimately, lead to the relevance and effectiveness of public health messages [12]. To controlling the 

hoax, the government is expected to do a one-door risk communication based on public interest in searching 

the internet. WHO stated that the result of risk communication should be measured, that is important to 

reduce the impact therefore risk communication should be properly [11]. 

 

 

4. CONCLUSION  

Based on Google Trends data, searches related to public awareness towards immune system 

improvement during COVID-19 pandemic in Indonesia are very volatile and depend on the Government 

reports, news or social media. This shows that the search process has not yet originated from the will or 

behavior of the people.  Google Trends can be used as a tool to monitor public awareness of the COVID-19 

outbreak in Indonesia in 1-3 days before an increase in the number of cases occurs and also establishes  

the appropriate location and time for risk communication which allows the medical professionals and  

the Government to provide the health promotion and prevention. We encourage them to use the internet (the 

news or social media) as a means of communication to deliver health messages to the public by always 

updating the information regularly and preventing the spread of false rumors related to COVID-19, while 

continuing to urge the public to prevent infection by washing hands, keeping a distance, and doing ethical 

cough so that expected to reduce the number of COVID-19 cases in Indonesia. 
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