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Abstract 
Background: The COVID-19 pandemic has grown to be a serious issue 
on a global scale. Dental care is one of the industries affected by 
COVID-19. The surveillance utilizing lifetime data, however, is still not 
clear. The purpose of this study was to use Google Trends (GT) 
analysis to examine symptom trends and challenges during the 
COVID-19 outbreak in Indonesia. 
Methods: Covid-19 cases retrieve from Our World in Data. The cases 
were collected between 1 April 2021-30 September 2021. The GT was 
used to discover Indonesian relative search volume (RSVs) covering 
the timeframe of the first outbreak covid-19 pandemic in Indonesia on 
1 March 2020 until 13 February 2022. The duration of the search was 
chosen to reflect the relative popularity of the keywords "symptoms 
and dentistry practice challenge-related terms" and "coronavirus". 
Results: We observed that there was a significant and positive 
correlation between the COVID-19 daily case using GT RSV data and 
the COVID-19 case from Our World in Data. The COVID-19 daily case 
had a strong correlation with search terms related to symptoms (such 
as fever, sore throat, flu, toothache, and cough), drugs (such as 
ibuprofen, paracetamol, demacolin, bodrex, and antibiotic), and 
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health management (such as self-isolation and telemedicine). 
Conclusion: Using GT may be helpful to observe the current 
symptoms trends as well as its challenge tendencies as a surveillance 
tool for a continuing pandemic like COVID-19. GT should be 
considered and used as it has the potential to be a powerful digital 
epidemiology tool that can provide more insight into disease 
dynamics.
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Introduction
The coronavirus disease 2019 (COVID-19) was firstly found in China,1 was a virus that have been infected many people
and caused many deaths worldwide.2 Unlike a severe acute respiratory syndrome (SARS)3–5 the COVID-19 incubation
period was longer (4–12 days) than that of SARS (2–7 days).6 In addition, this virus, caused pandemic, has a rapid
transmission speed and need special treatment approach.7 People suffering from COVID-19 can developed several
symptoms such as fever, headache, and dry cough.8,9 Finding the best symptom management are clinically important.

In the early phases of the COVID-19 pandemic, dental healthcare professionals - including dentists, dental assistants,
dental hygienists, and nurse practitioners - were aware of the significant risk of exposure.10,11 It is documented that
dentists have a significant risk of transmitting COVID-19 from their patients because of the transmission through
respiratory droplets, the use of dental handpieces that produces aerosols, and their near physical closeness with
patients.11–13 Many dental clinics had not identified the spread of SARS-CoV-2 as a significant threat to their patients
or themselves. The most recent research demonstrated that SARS-CoV-2 is not only present in saliva but also in the
salivary glands, due to the salivary glands and tongue epithelium’s angiotensin-converting enzyme 2 (ACE2) high
expression.14

The Centers for Disease Control and Prevention (CDC) advises people to cover their faces when in dental facilities and to
take them off only when receiving treatment. It is nonetheless recommended that patients keep their distance from one
another in order to reduce the risk of the virus spreading among potentially asymptomatic individuals.15 By integrating
information technology, telemedicine or telehealth provides online medical care to patients who are dispersed out across
different locations.16 Dental professionals can reduce patient interaction before acting by using teledentistry.17 The
dentist who is concerned about patient who haveCOVID-19, can find employing remote evaluation helpful. Subdivisions
of teledentistry with significant roles in dental practice include teleconsultation, tele-diagnosis, teletriage, and tele-
monitoring.18

Internet search has become the major source of information, including medical and dental terms. In recent years, the
internet has established itself as a major resource of information.19 Through keyword-driven internet searches, people
have quick access to a vast amount of information.19,20 It was estimated that about eighty percent of internet users have
looked for health information through online platforms.21 Big data such as Google Trends (GT) has become the largest
potential major source of data for medical and dental studies that need to be properly analyzed and interpreted.22 The GT
service assesses the popularity of internet search queries and can be used as amonitoring tool in a variety of languages and
locations around theworld.23 However, no study has investigated the search for symptoms trends and challenges in dental
practice particularly during COVID-19 pandemic in Indonesian populations.

Providing life data trend using GT may provide important and updated information for clinical practitioners and
health policy makers. The aim of this study was to analyze symptoms trend and challenges in dental practice during
the COVID-19 pandemic in Indonesia using the Google trends analysis.

Methods
Confirmed cases of COVID-19 data
COVID-19 cases retrieve from https://github.com/owid/covid-19-data/tree/master/public/data/ maintained by Our
World in Data. The cases collected between 1 April 2021-30 September 2021, this time periods were the occurrence
of delta variance in Indonesia.

Google trends
Google trends is available at https://trends.google.com.tw/trends/?geo=TW. Google trends was used to discover
Indonesian relative search volume (RSVs) covering timeframe of the first outbreak COVID-19 pandemic in Indonesia
on 1 March 2020 until 13 February 2022. The search period was used to reflect the relative interest in “coronavirus” and
“symptoms and dental practice challenge-related keywords”. RSVs ranges from 0-100, with 100 being the highest
relative search term activity for specifies search keyword in the time frame period of interest. Google trends only allows a
maximum of five terms search, which is enabled to be compared.

REVISED Amendments from Version 1

In this version, we only revised and added the affiliation of the authors. “Faizul Hasan” added a new affiliation of “Faculty of
Nursing, Chulalongkorn University, Bangkok, Thailand”. “Hendrik Setia Budi” revised the correct affiliation name into
“Department ofOral Biology, Dental Pharmacology, Faculty of DentalMedicine, Universitas Airlangga, Surabaya, Indonesia”.

Any further responses from the reviewers can be found at the end of the article

Page 3 of 16

F1000Research 2023, 12:804 Last updated: 13 OCT 2023

https://github.com/owid/covid-19-data/tree/master/public/data/
https://trends.google.com.tw/trends/?geo=TW


Search terms
Bahasa was used to identified search term. Prior to identifying included search terms in each category, we search the
potential keyword to understand the Indonesian search interest related symptoms and dental practice challenge.
We identified search terms in to three categories: (1) symptoms (e.g., demam, sakit tenggorokan, flu, sakit gigi, batuk);
(2) drugs (e.g., ibuprofen, paracetamol, ponstan, demacolin, bodrex, antibiotik), health management (e.g., isolasi
mandiri, isoman, telemedicine, teledentistry).

Statistical analysis
To perform all statistical analyses, we used SPSS software version 23.0 (IBM, Armonk, NY, USA). Descriptive analysis
using RSVs related keyword was used to identify the trend of symptoms and dental practice challenge during COVID-19
pandemic in Indonesia. A Kolmogorov-Smirnov test was used to test the normality data. The relationship between RSVs
and coronavirus (1 April 2021-30 September 2021) was tested using Spearman’s rank-order correlation coefficient.
The timeframe was chosen to emphasize the highest peak of interest search term during covid-19 pandemic in Indonesia.
The correlationwas interpreted use following category: r = 0.1-0.2 is veryweak, r = 0.3-0.5 is fair, r = 0.6-0.7 is moderate,
r = 0.8-0.9 is very strong and r = 1 is perfect.24

Figure 1. Covid-19 case trends. (A) COVID-19 case based on our Worlds Data. (B) COVID-19 based on Google
Trends RSV. RSV = relative search volumes.

Figure 2. Google trend RSV curves-related search terms. (A) Symptoms-related search terms; fever (In: demam),
sore throat (In: sakit tenggorokan), flu (In: flu), toothache (In: sakit gigi), cough (In: batuk). (B) Drugs-related search
terms; ibuprofen,paracetamol,ponstan,demacolin, bodrex, antibiotic (In: antibiotik). (C)Healthmanagements-related
search terms; self-isolation (In; isolasi mandiri or isoman), telemedicine, teledentistry. RSV = relative search volumes.
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Results
COVID-19 cases
The trend of the COVID-19 case based on “Our Worlds Data” was seen in Figure 1A. The pick of COVID-19 cases
sharply increased during June 2021 and was seen to have a downtrend after August 2021. In terms of COVID-19 cases
using GT RSVs, we used four keywords of “Covid”, “Covid 19”, “Covid-19”, and “Coronavirus disease 2019” used to
search the coronavirus-related terms (Figure 1B).We found a similar trend in that the COVID-19 case increased after June
2021 and decreased after August 2021.

Symptoms
The symptoms-related search terms including fever (In: demam), sore throat (In: sakit tenggorokan), flu (In: flu),
toothache (In: sakit gigi), and cough (In: batuk) were seen in Figure 2A. TheRSVs curves showed increased trends during
the COVID-19 uptrend period between June, 2021 and August, 2021. The top five interest by sub region of those
symptoms mentioned above were depicted in Figure 3A-E.

Figure 3. Google trend of symptoms RSV curves-related search terms.
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Drugs
We examined the search interest related to drugs used during the COVID-19 pandemic. As seen in Figure 2B, there were
six drugs that were commonly used during the COVID-19 pandemic (ibuprofen, paracetamol, ponstan, demacolin,
bodrex, and antibiotic). Interestingly, those six drugs have shown to have a similar trend that increased during June 2021
and was down after August 2021. Figure 4A-F showed the top five sub-regions related to the drugs-search terms.

Health managements
During the COVID-19 lockdown, RSVs curves revealed a rise in interest in terms associated to health management,
including telemedicine, teledentistry, and self-isolation (In: isolasi mandiri or isoman) (Figure 2C). Figure 4A–D listed
the highest five searches by sub-region. The heat map in Figure 5D, however, could not be created due to little of data.

Figure 4. Google trend of drugs RSV curves-related search terms.
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Correlations among symptoms, drugs, health management-related RSVs, and COVID-19 Cases
As seen in Table 1, the daily confirmed COVID-19 cases were having a strong and significant positive correlation with
COVID-19 using GT (P < 0.01). The symptoms-related search terms (fever, sore throat, flu, toothache, and cough) were
seen to have positive correlation with COVID-19 case (all P < 0.01). Similarly, drugs-related search term also had
significant correlation with COVID-19 case (the P-values of ibuprofen, paracetamol, demacolin, and antibiotic were all
P < 0.01, and ponstan was P < 0.05). For health management, the self-isolation, “isoman”, telemedicine but not
teledentistry were significantly have correlation with COVID-19 case (all P < 0.01).

Discussion
To the best of our knowledge, this is the first study investigating the symptoms trend, drugs, and health managements,
during COVID-19 pandemic in Indonesia. We observed that there was a significant and positive correlation between the
COVID-19 daily case using GT RSVs data and the COVID-19 case from Our World in Data. The COVID-19 daily case
had a strong correlation with search terms related to symptoms (such as fever, sore throat, flu, toothache, and cough),
drugs (such as ibuprofen, paracetamol, demacolin, bodrex, and antibiotic), and health management (such as self-isolation
and telemedicine).

We found that symptoms-related terms such as fever and cough were significantly related to COVID-19 cases.
In accordance with evidence that the health experts alerted the public to several primary characteristics of COVID-19,
such as fever, persistent coughing, and an absence of taste and smell.25 In contrast, toothache, the second higher symptom
(see, Figure 2A), did not show any statistically significant result. However, with the highly infectious Delta variance,
various oral symptoms might be emerging including dysgeusia, ageusia, a burning sensation in the mouth, a dry mouth,
hyposmia, and severe halitosis26,27 that may lead to toothache. Further investigations are warned.

Telemedicine is strongly correlated with COVID-19 based on this present study. The characteristic of the SARS-CoV-2
Delta variant implies that Delta may replicate more quickly and be more aggressive in the early stages of illness.28

Compared to the Delta variation, the Omicron form is less likely to experience loss of or changes in smell, whereas
wheezing of voice and sore throat aremuchmore common. Acute symptom durationwas greater for people with theDelta

Figure 5. Google trend of health managements RSV curves-related search terms.
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variant than for people with the Omicron variant.29,30 Patients should be always encouraged to visit a doctor if they have
worrying symptoms that are becoming worse. However, due to social distancing and lockdown, hence many patients
were searching for terms related to telemedicine. In order to avoid infection transmission, a modification of inpatient
treatment, such as using telemedicine, during the COVID-19 pandemic should be promoted.

Create awareness about the use of teledentistry should be emphasized to become a tool for patient’s oral health evaluation
and a safe approach to start new treatments during COVID-19 pandemic, and for other diseases with similar pathway
of transmission. However, from our findings, teledentistry has an insignificant correlation with COVID-19. These
may be due to less knowledge of the patients or dentist to use teledentistry methods, that could lead to a low search level in
internet.31,32 Teledentistry is an effective method for screening the patient’s health condition previous to an in person
dental consultation.16,17 Using teledentistry for consultations before patients reach dental facilities in a pandemic
situation should be incorporated for both, dentists and patients’ safety.

We acknowledge several limitations in this study. First, the timeframewas only focused on the specific time ofApril 2021
until September 2021. The application of the finding in another timeframe during the pandemic may be underestimated.
However, that time frame was the important time to see the sever symptom and mortality rate due to COVID-19 in
Indonesia. Second, the language-related search terms were used in the national language called Bahasa. As Indonesia
has hundred local languages, those terms may be not adopted in this current study. However, since Bahasa become the
only national language and is mostly considered the first language to share information on the internet, this current study
was still rigorous. Lastly, GT did not measure symptoms directly but used the search term trends. The real symptom’s
characteristics should be validated further.

Conclusion
Using GTmay be helpful to observe the current symptoms trends as well as its challenge tendencies as a surveillance tool
for a continuing pandemic like COVID-19, particularly in the countries consisted of many islands and supported with
proper internet accessed. GT should be considered and used as it has the potential to be a powerful digital epidemiology
tool that can providemore insight into disease dynamics. Future improvements can bemade, such asmerging other digital
data types such as Twitter and Facebook, in an attempt to increase the model’s capacity for prediction.

Data availability
Underlying data
COVID-19 case data available from: https://github.com/owid/covid-19-data/tree/master/public/data/

Google Trend data available from: at https://trends.google.com.tw/trends/?geo=TW. Search terms and other parameters
are provided in the text.

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).
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point out some issues, as below:
What are the restrictions on dental care practice (dental issues) in relation to the “bahasa” 
search terms used by the authors? Please be descriptive (are they in the mouth, throat, 
teeth, or gums). 
 

1. 

Please have a look at the list of medications that dentists frequently use based on the issue. 
You can utilize diclofenac, paracetamol, ibuprofen, and mefenamic acid if the issue is pain. 
This is significant because these medications cannot be used for other dental conditions. 
 

2. 

In terms of the drug terminology used in your search terms, the drugs you list are still very 
general (there are symptomatic drugs to reduce pain symptoms, and there are causative 
bacteria). I suggest the authors group them. 
 

3. 

What was the reason the authors used "demacolin and bodrex," which contain 
antihistamines while having a dental issue? 
 

4. 

Why would the authors choose to use painkillers (ibuprofen, paracetamol, ponstan) or 
antibiotics for tooth infections? I suggest the authors write it clearly. 
 

5. 

Why do the authors only take terminology from the patent name (brand) of a drug? And 
why were these brands chosen? Did the authors consider the price of branded drugs which 
are expensive and not necessarily used in dental health facilities? 
 

6. 

Treatment of dental problems does not only use pharmacological therapy. However, 
Indonesia also uses traditional medicine and non-pharmacological therapy. Why don't the 
authors consider this? 
 

7. 

Management of dental problems such as plaque does not always use oral medication, but 
also gargling with an antiseptic. Why did the authors not include mouthwash terminology? 
Why are the authors only considering oral medication? What about using albothyl and 
betadine? I know this is viral in Indonesia. 
 

8. 

What about other dental problems such as canker sore? Generally, people use vitamin C 
before going to the doctor. Why did the authors not consider including the keyword vitamin 
C? 
 

9. 

I failed to understand the use of antibiotics in the search item. What antibiotics did the 
authors use? Amoxicillin? Cotrimoxazole? Or penicillin? I suggest the authors consider this 
to avoid bias.

10. 
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If applicable, is the statistical analysis and its interpretation appropriate?
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Are all the source data underlying the results available to ensure full reproducibility?
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Are the conclusions drawn adequately supported by the results?
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 02 Aug 2023
Faizul Hasan 

Reviewer 1 (Dr. Sri Susanty): 
The purpose of this manuscript is to help improve oral health status. However, I would like 
to point out some issues, as below: 
Response: Thank you for your thorough review. We carefully considered your suggestions 
and comments and revised our manuscript accordingly. The following are our specific 
responses to each of the comments. We hope the revisions are satisfactory and that our 
responses adequately address the comments. 
 
What are the restrictions on dental care practice (dental issues) in relation to the “bahasa” 
search terms used by the authors? Please be descriptive (are they in the mouth, throat, 
teeth, or gums). 
Response: The study primarily focuses on highlighting the symptoms, trends, and 
challenges in dental practice during the COVID-19 pandemic in Indonesia. The search term 
"sakit gigi" (translated to "toothache" in English) was used to emphasize major dental 
problems and related issues. However, regarding specific restrictions on dental care 
practice in relation to the "bahasa" search terms, the study does not provide explicit 
information on that matter. Instead, it aims to shed light on the impact of the pandemic on 
dental health and practices in Indonesia. 
 
Please have a look at the list of medications that dentists frequently use based on the issue. 
You can utilize diclofenac, paracetamol, ibuprofen, and mefenamic acid if the issue is pain. 
This is significant because these medications cannot be used for other dental conditions. 
Response: We agree with you. Hence, in this study, we only focus on the frequent drug 
used to counter dental pain such as “ibuprofen” and “paracetamol”. 
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In terms of the drug terminology used in your search terms, the drugs you list are still very 
general (there are symptomatic drugs to reduce pain symptoms, and there are causative 
bacteria). I suggest the authors group them. 
Response: Thank you for your suggestion. In the first stage, we list several drugs and see 
the trend. However, some of the terms did not provide a good trend. Therefore, in the final 
results, we only include the term that showed a significant trend in association with COVID-
19. 
  
What was the reason the authors used "demacolin and bodrex," which contain 
antihistamines while having a dental issue? 
Response: We found that “demacolin” and “bodrex” have increased trends during the delta 
variance periods (see Figure 2B). As we know these two medications are generally and 
regularly used by Indonesian people if they feel unwell as the first self-medication before 
going to healthcare providers. Because the symptoms of COVID-19 include fever and flu, so 
the search terms for administration of these medications were high. In addition, some users 
considered taking medication (paracetamol, an ingredient of bodrex) before or after 
vaccination (see Figure 4B). 
  
Why would the authors choose to use painkillers (ibuprofen, paracetamol, ponstan) or 
antibiotics for tooth infections? I suggest the authors write it clearly. 
Response: As mentioned in the response to question number 3, painkillers (ibuprofen, 
paracetamol, ponstan) or antibiotics provide increasing trends during the delta variance 
periods (Figure 2B). However, we are not sure whether this medication is used for tooth 
infection because it is out of our study aim.  
  
Why do the authors only take terminology from the patent name (brand) of a drug? And 
why were these brands chosen? Did the authors consider the price of branded drugs which 
are expensive and not necessarily used in dental health facilities? 
Response: As we explained in the previous response, firstly we include all related terms 
including generic and patent names of the drug, however, some of them did not provide 
good trends. As a note, Google trends provided data based on the users' search on Google 
machine but not the real symptom, so the final term included in this study actually the real-
time search engine data. We already acknowledge this in the limitation section. 
  
Treatment of dental problems does not only use pharmacological therapy. However, 
Indonesia also uses traditional medicine and non-pharmacological therapy. Why don't the 
authors consider this? 
Response: We also used the term for traditional medicine such as “jamu” or non-
pharmacological therapy such as “pijat”. However, we did not find trends during the 
intended periods. 
  
Management of dental problems such as plaque does not always use oral medication, but 
also gargling with an antiseptic. Why did the authors not include mouthwash terminology? 
Why are the authors only considering oral medication? What about using albothyl and 
betadine? I know this is viral in Indonesia. 
Response: We mainly focus on dental pain as it is considered the main problem. The other 
problem such as cleaning plaque was not our study aim. In addition, the term albothyl or 
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betadine also did not provide a good trend during the study periods. 
  
What about other dental problems such as canker sore? Generally, people use vitamin C 
before going to the doctor. Why did the authors not consider including the keyword vitamin 
C? 
Response: We did use the term “Vitamin C”, however, it did not show a significant trend. 
  
I failed to understand the use of antibiotics in the search item. What antibiotics did the 
authors use? Amoxicillin? Cotrimoxazole? Or penicillin? I suggest the authors consider this 
to avoid bias. 
Response: The detail of the antibiotic was provided in Figure 4F. It included amoxicillin, 
oseltamivir, “obat antibiotic covid”.  
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