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The Advisory Board of F1000Research comprises a large group of leading experts across biology and medicine. They do
not act as Editors in the traditional sense (they do not handle manuscripts or make decisions to accept or reject a paper),
but they provide strategic input on the direction we should take with F1000Research. They occasionally advise us on issues
arising with speci�c articles, and many members of the board also review for us.
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Abstract 
Background: The COVID-19 pandemic has triggered individuals to 
increase their healthy behaviour in order to prevent transmission, 
including improving their immunity potentially through the use of 
alternative medicines. This study aimed to examine public interest on 
alternative medicine during the COVID-19 pandemic using Google 
Trends in Indonesia. 
Methods: Employing a quantitative study, the Spearman rank test was 
used to analyze the correlation between Google Relative Search 
Volume (RSV) of various search terms, within the categories of 
alternative medicine, herbal medicine and practical activity, with 
COVID-19 cases. In addition, time lag correlation was also 
investigated. 
Results: Public interest toward alternative medicine during COVID-19 
pandemic in Indonesia is dramatically escalating. All search term 
categories (alternative medicine, medical herbal, and alternative 
medicine activities) were positively associated with COVID-19 cases 
(p<0.05). The terms ‘ginger’ (r=0.6376), ‘curcumin’ (r=0.6550) and ‘
planting ginger’ (0.6713) had the strongest correlation. Furthermore, 
time lag correlation between COVID-19 and Google RSV was also 
positively significant (p<0.05). 
Conclusion: Public interest concerning alternative medicine related 
terms dramatically increased after the first COVID-19 confirmed case 
was reported in Indonesia. Time lag correlation showed good 
performance using weekly data. The Indonesian Government will play 
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an important role to provide and monitor information related to 
alternative medicine in order for the population to receive the 
maximum benefit.
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            Amendments from Version 1
•   �Tables: 

We add up asterisk signs on p values < 0.05, there are 
***significant at p<0.001, and ****significant at p<0.0001. 
We add up the detailed p-value based on suggestion from the 
reviewer.

•   Introduction: 
Based on recommendations from the reviewers, we add up 
several references about alternative medicine, and remove 
“Currently, no vaccine has been developed for COVID-19” in the 
introduction section.

•   Method:
We insert the Google Trends setting: Indonesia as a country, 
and all categories. Besides, we change the URL from https://
www.kemkes.go.id/article/view/20031900002/Dashboard-
Data-KasusCOVID-19-di-Indonesia.html to https://covid19.
go.id/peta-sebaran. The previous website (https://www.
kemkes.go.id/article/view/20031900002/Dashboard-Data-
KasusCOVID-19-di-Indonesia.html) is the oldest version of 
surveillance COVID-19 website from Indonesian Ministry of 
Health (MoH). The data of COVID-19 case in Indonesia is also 
found in https://covid19.go.id/peta-sebaran, in which the data 
is integrated with the Indonesian Ministry of Health (MoH). The 
website (https://covid19.go.id/peta-sebaran) itself is published 
by COVID-19 Response Acceleration Task Force of Indonesia 
(RATF) that is directly created by Indonesian President to 
combat COVID-19 in Indonesia. Therefore, in order to create 
accessible data source in this article, we consider to use the 
data from RATF which is the data is integrate with previous 
website from MoH.

•   Discussion:
Based on suggestions and recommendations from the 
reviewers, we add up several references to support our 
discussion, and explain how this finding could improve disease 
surveillance. We also describe the limitation research, and give 
recommendations for further study. Besides, we change the 
subheading from “Statistical analysis” to “Correlation analysis 
results”.

•   Conclusion: 
We insert “early” in the first paragraph at this section.

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

REVISED

Introduction
The COVID-19 pandemic is a massive health crisis worldwide. 
Within seven months, it has affected 216 countries, and more 
than 11 million population have been infected by the SARS-
COV-2 virus, which causes COVID-191. In Indonesia, COVID-19  
transmission has been reported in all provinces, with 68,226 
confirmed cases recorded by July 8th 20202. The World Health 
Organization (WHO) noted that Indonesia is the third country 
with largest number of cases in South East Asia3. Therefore,  
appropriate action is urgently needed to halt COVID-19  
transmission among the public. 

Effenberger et al.4 noted that the high virulence of SARS-COV-2 
contributes to the super-spread of COVID-19. In addition, the 
large number of asymptomatic cases catalyze the intensity of 
the transmission among population. The pandemic has triggered 
a large-scale behavior change among the global population to  

protect their health5. This may include an increase of public  
interest concerning alternative medicine.

Alternative medicine in Indonesia is called Jamu and is  
well-known. It is commonly composed by herbal medicines,  
such as ginger and curcumin, which are extracted and added 
to water to be drinkable. Both ingredients and other methods  
of Jamu are accessible and available to the general population 
of Indonesia. Jamu is commonly used to preserve immunity, and 
it has existed hereditary6. Aditama7 noted that 30.4% of total 
household in Indonesia used alternative medicine, in which this 
condition should be notice by Indonesian government in order 
to prevent alternative medicine misuse and misinformation 
during pandemic. Therefore, this study aimed to examine pub-
lic interest concerning alternative medicines in Indonesia 
during the COVID-19 pandemic. Time lag scenarios were also 
investigated.

Methods
This was a quantitative study using secondary data from  
Indonesia. The data was obtained from Google Trends using  
Google Relative Search Volume (RSV) and COVID-19 case data.  
Google RSV presents information on how many terms have 
been searched at a particular time using the Google search  
engine, i.e. the data provides information about public interest 
towards a particular term8. A high RSV (maximum 100 points) 
indicates high public interest; while the lowest (0 points) 
shows an absence of public interest9. In this study, COVID-19 
cases were defined as laboratory-confirmed cases positive for  
SARS-COV-2 virus as reported by the Indonesian Govern-
ment, in which the case number refers to total daily case of 
COVID-19. On June 16th 2020, the RSV data were retrieved 
from January 1st 2019 to June 6th 2020 weekly (total of 
74 weeks; 2019: weeks 1–52, 2020: weeks 53–74). The setting 
of Google Trend was Indonesia as country, and all categories.

Data sources
Data for confirmed cases of COVID-19 nationwide were  
collected from the Indonesian Ministry of Health (MoH), where  
COVID-19 cases are reported daily (https://www.covid19.go.id/
peta-sebaran).

Google RSV data for Indonesia were collected from Google 
Trends (https://trends.google.com) with web search as default  
option10. Search terms were divided into three categories with  
subterms in each of the categories as follows: 1) alternative  
medicine (‘Jamu’ [alternative medicine]; 2) herbal medicine  
(‘tanaman obat’ [herbal medicine], ‘jahe’ [ginger], ‘kunyit’  
[curcumin]); and 3) alternative medicine activities (‘cara  
membuat jamu’ [how to make jamu], ‘membuat jamu’ [make  
jamu], ‘menanam tanaman obat’ [planting herbal medicines], 
‘menanam jahe’ [planting ginger], ‘menanam kunyit’ [planting  
curcumin]).

The first category ‘Jamu’ was employed to recognize public 
interest toward alternative medicine during the pandemic in 
Indonesia; as stated before ‘Jamu’ is traditional alternative 
medicine in Indonesia used for maintaining and improving  
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immunity. The second category (herbal medicine) was used 
to understand public interest on the types of medical plants  
being used. According to Salim and Munadi11, the production 
of ginger and curcumin in Indonesia was the highest compared 
to other medicinal plants, where the consumption trend during 
2011–2015 increased by 21.95% and 5.92%, respectively.  
Moreover, the Statistics Office of Indonesia recorded that the 
total harvest of ginger and curcumin on 2018 is the largest in  
Indonesia12. Therefore, search terms of ‘jahe’ [ginger] and  
‘kunyit’ [curcumin] was selected in the second category. 
The third category (alternative medicine activities) collected  
information about public interest toward performing Jamu and 
planting herbal medicines.

Data analysis
This study followed the methodology of previous studies7,13. 
After checking and cleaning the data, there was no missing 
data noted. The data was stored in Microsoft Excel 2010, and  
then transferred to STATA v13 (College Station, TX, USA) for 
analysis. Google RSV data was available weekly, and therefore 
COVID-19 case data was also analyzed weekly.

The data was not normally distributed, so Spearman rank test 
was used to examine the correlation between Google RSV and 
COVID-19 cases. Time lag correlation between Google RSV and 
COVID-19 was also analyzed, where the procedure referred to  
Husnayain et al.13 and Torres-Reyne14. The significance level  
was set at 0.05.

Results
COVID-19 cases and Google RSV
The pattern of COVID-19 case and Google RSV in Indonesia 
is visualized in Figure 1. Since the first confirmed COVID-19 
case was reported in Indonesia on March 2nd 2020 (week 61  
of this study), COVID-19 cases have been increasing in  
Indonesia. According to the MoH, 30,514 confirmed cases of 
COVID-19 were reported during 14 weeks (March 2nd–June  
6th 2020); mean weekly cases were recorded as ~315 cases. 

RSV of ‘Jamu’ [alternative medicine] from week 1 until week 
60 was 40–60 points, with search activity increasing from  
week 61 (March 1st-7th 2020). The highest RSV score for this  
search term was in week 63 with 100 points (Figure 1A). The 
RSV of ‘tanaman obat’ [herbal medicine], ‘jahe’ [ginger], 
and ‘kunyit’ [curcumin] before the pandemic (week 1–60) was  
19–49 points, with the RSV dramatically increasing from week 61  
(42–79 points). The peak for all herbal medicine search terms  
was found in week 64 (100 points) (Figure 1B).

A similar trend is shown for alternative medicine activities 
search terms (Figure 1C). Before the pandemic (week 1–60) 
these terms had an RSV of 0–36 points. In week 61, the RSV 
increases ~2 fold higher. The term ‘cara membuat jamu’ [how to  
create jamu] and ‘membuat jamu’ [create jamu] reached their 
peak on week 63 (100 points) and 64 (100 points), respectively. 
Meanwhile, the peak for ‘menanam jahe’ [planting ginger] and 
‘menanam kunyit’ [planting curcumin] was recorded on week 
65 and week 63, respectively, with 100 points. The peak for  

‘menanam tanaman obat’ [planting herbal medicines] reached 
its peak on week 63 (similar to ‘cara membuat jamu’ [how to  
create jamu]) with the highest score of 48 points.

Correlation  analysis results
Table 1 displays the correlation between COVID-19 cases 
and Google RSV in Indonesia. All search term categories  
(alternative medicine, herbal medicine, and alternative  
medicine activities) are positively correlated with COVID-19 
cases (p<0.05). The terms ‘jahe’ [ginger] (r=0.6376), ‘kunyit’  
[curcumin] (r=0.6550) and ‘menanam jahe’ [planting ginger] 
(r=0.6713) have the strongest correlation towards COVID-19 
new cases in Indonesia. Based on a time lag scenario, the  
correlation between COVID-19 cases and Google RSV showed 
good performance with weekly data, where all search terms are  
significant (p<0.05). In the time lag scenario, a strong correlation 
is also found for the terms ‘jahe’ [ginger], ‘kunyit’ [curcumin],  
and ‘menanam jahe’ [planting ginger] (r>0.6; p<0.05).

Discussion
Since the first COVID-19 confirmed case was reported on 
March 2nd 2020 (week 61), there have been a dramatic increases 
in cases in Indonesia. The mean weekly cases of COVID-19 
is ~315 case (Figure 1), and we noted the highest case load  
reported on week 74 (4741 cases). We also show in our data that 
COVID-19 cases in Indonesia have increased by ~305% within 
14 weeks (30,514 cases; Figure 1). This indicates a super-spread 
of COVID-19 in Indonesia. The high population and population 
mobility may take an essential role in intense COVID-19  
transmission15,16. 

Alternative medicine is one option for individuals to maintain 
and increase their immunity during the COVID-19 pandemic.  
In our study, we found that the search activity of alternative  
medicine-related terms, including herbal medicine and activities 
surrounding alternative medicine, was low and steady before 
the pandemic (weeks 1–60). This was even though a Public  
Health Emergency of International Concern had been declared 
by the WHO on January 30th 2020 (week 56). Interestingly, 
only after the first COVID-19 confirmed case in Indonesia 
was announced on week 61 did the search activity dramati-
cally increased. Most of the search terms looked at in this 
study reached their peak on week 63–64, after which social  
distancing issue has been established in Indonesia (on March 
16th 2020)17. The alternative medicine issue also appeared 
among the public around March 13th – 16th (week 63) during the  
pandemic. In this period, the President of Indonesia claimed  
that herbs can fight COVID-19, which may have increased  
public interest toward alternative medicine18.

In this study, all search terms were associated positively  
with COVID-19 cases in Indonesia (p<0.05), and the correla-
tion coefficient showed moderate. This indicated that increas-
ing COVID-19 cases elevated the public interest concerning 
alternative medicine. A similar result was also shown with 
the time lag scenario, where all search terms were positively asso-
ciated with COVID-19 cases (p<0.05). This finding shows that 
there was an increase in search activities 1–3 weeks after and 
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Figure 1. Google Relative Search Volume and COVID-19 new cases in Indonesia. COVID-19 cases compared with (A) ‘Jamu’ 
[alternative medicine] search term; (B) herbal medicine search terms (‘tanaman obat’ [herbal medicine], ‘jahe’ [ginger], ‘kunyit’ [curcumin]); 
(C) alternative medicine activities search terms (‘cara membuat jamu’ [how to make jamu], ‘membuat jamu’ [make jamu], ‘menanam 
tanaman obat’ [planting herbal medicines], ‘menanam jahe’ [planting ginger], and ‘menanam kunyit’ [planting curcumin]). Letters: A, January 
30th 2020: COVID-19 declared as Public Health Emergency of International Concern; B, March 2nd 2020: first imported case was 
reported in Indonesia; C, March 16th 2020: social distancing declared by Indonesian Government.
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Table 1. Correlation between Google Relative Search Volume and COVID-19 cases in Indonesia.

Search term
Weeks

lag -3 lag -2 lag -1 lag 0 lag 1 lag 2 lag 3

Alternative medicine 

‘Jamu’ [alternative medicine] 0.4351*** 0.3858** 0.3917** 0.4028*** 0.3165** 0.3113** 0.3032*

Herbal medicine 

‘tanaman obat’ [herbal medicine] 0.5231**** 0.5474**** 0.5648**** 0.5643**** 0.5839**** 0.5408**** 0.5330****

‘jahe’ [ginger] 0.6362**** 0.6306**** 0.6289**** 0.6376**** 0.5806**** 0.5668**** 0.5422****

‘kunyit’ [curcumin] 0.6096**** 0.6115**** 0.6238**** 0.6550**** 0.5974**** 0.5839**** 0.5623****

Alternative medicine activities 

‘cara membuat jamu’ [how to make 
jamu]

0.5324**** 0.4589**** 0.5101**** 0.5127**** 0.4573**** 0.4410**** 0.4360***

‘membuat jamu’ [make jamu] 0.5531**** 0.5082**** 0.5592**** 0.4874**** 0.4525*** 0.4236*** 0.4132***

‘menanam tanaman obat’ [planting 
herbal medicine]

0.5212**** 0.5312**** 0.5609**** 0.5690**** 0.5778**** 0.5583**** 0.5394****

‘menanam jahe’ [planting ginger] 0.5699**** 0.5802**** 0.6117**** 0.6713**** 0.6253**** 0.6174**** 0.6052****

‘menanam kunyit’ [planting 
curcumin] 

0.2830* 0.3019* 0.3146*** 0.4187*** 0.4076*** 0.5019**** 0.4790****

*significant (p<0.05); **significant (p<0.01); ***significant (p<0.001); ****significant (p<0.0001)

before the increase of COVID-19 cases in Indonesia. However, 
a strong correlation is detected at the present time (lag 0) com-
pare to time lag scenario, particularly for the herbal medicine 
category. This study found that correlation analysis using 
weekly data of Google RSV compared to COVID-19 new cases 
in Indonesia showed good performance, which is collaborated 
by previous studies9,19–23. In addition, the moderate correlation 
occurs due to several factors, particularly public interest on 
alternative medicine term is high by intense exposure from 
mass media.

The trend of Google RSV for all search terms was higher  
during the pandemic. This indicates increasing public interest 
toward alternative medicine during the pandemic in Indonesia.  
This finding collaborates to Mavragani and Ochoa24, where 
monitoring online queries can provide insight into human behav-
ior. Wise et al.25 noted that awareness of the public related to 
the COVID-19 pandemic is elevated due to the risk posed by 
the virus, and the large number of available information sources 
serves to reinforce their protective behavior. Galankis26 also  
reported that the public tend to search for information related to 
health either short- or long-term during the pandemic. Besides, 
Yuan et al.27 reported association of internet search-interest 
with COVID-19 daily incidence and death in USA.

As a telemedicine, smartphone technology has important role in 
the current COVID-19 pandemic28. It contains web search that is 
a valuable resource for individuals and communities seeking 
health information or disease outbreaks, in which the search ques-
tion includes geographical and timely information29. Google, 
as one of the search engines, will construct digital traces. 

Google Trends data are highly related to traditional surveil-
lance data30,31. It provides valuable source of information to 
investigate changes in disease patterns and health dynamics 
within populations using digital traces32. Indonesia itself has 
53.7% of global internet usage33, and Google utilized is reported 
to be considerable at 98.3%34. Therefore, Google Trend became 
great alternative surveillance in Indonesia.

The Indonesian Government plays an important role in the  
high public interest toward alternative medicine during the  
pandemic. Actions concerning monitoring and providing valid  
information regarding alternative medicine to the public are 
urgently needed. These actions should prevent misuse of  
medical herbal among the public. In addition, information could  
be used to empower communities to provide self-remedial source  
at a household level, such as planting herbal medicines.

There are limitations in this study, namely: 1) The data time 
range is weekly. This condition occurs due to default setting in 
Google Trend, where the author retrieved the RSV data from 
January 1st 2019 to June 6th 2020, and the RSV appears weekly. 
2) The author analyzes the trend of public interest on alterna-
tive medicine term in the early pandemic (14 weeks), where this 
is the latest COVID-19 update case since this study was written. 
Therefore, the author recommend further study is needed to ana-
lyze the trend of public interest on alternative medicine term 
during pandemic by using daily data on the current situation in 
Indonesia, with time series analysis. In addition, study to exam-
ine the government action to prevent misinformation and misused 
on alternative medicine-used during pandemic is also needed.  
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References

An interesting study also found that the Google Trend study 
cannot provide sociodemographic feature of user who search 
in Google, in which this condition may become challenging to 
examine public interest on particular search term by stratification 
of the population condition35,36.

Conclusion
Public interest on alternative medicine related-terms has  
dramatically increased during the early COVID-19 pandemic in  
Indonesia. Search terms relating to alternative medicine, herbal 
medicines and activities surrounding alternative medicines 
correlate positively with an increase of COVID-19 cases in  
Indonesia. This study recommends that the Indonesian  
Government take an active role in informing the public about 
alternative medicines, and monitoring and providing valid  

information. This may empower households to produce medical 
herbs independently.
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The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2012 0.000
Cites / Doc. (4 years) 2013 0.404
Cites / Doc. (4 years) 2014 0.737
Cites / Doc. (4 years) 2015 1.094
Cites / Doc. (4 years) 2016 1.373
Cites / Doc. (4 years) 2017 1.969
Cites / Doc. (4 years) 2018 2.544
Cites / Doc. (4 years) 2019 2.624
Cites / Doc. (4 years) 2020 3.017
Cites / Doc. (3 years) 2012 0.000

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.
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Metrics based on Scopus® data as of April 2021

alemu 2 months ago

Background: Nowadays, people die due to metabolic aging than chronological age worldwide.

Unhealthy lifestyle behaviors may be long-term risk factors for chronic circumstances and its

effect on quality of life is not routinely examined.

Objective: To investigate the association between healths related quality of life and unhealthy

lifestyles behaviors among middle aged urban residents in West Ethiopia. 

Methods: This cross-sectional study was conducted on 266 adults. Data were collected using

health promoting questionnaires for lifestyle behaviors and EQ_5D of health related quality of life.

Data were analyzed using descriptive statistics, T-test and a multiple regression analysis with SPSS

version24.

Results: Of a total surveyed a mean of age was 52.5 years. The proportion of poor health related

quality of life (HRQoL), low dietary diversity score and physical inactivity were 24.4%, 68% and 91%

respectively. Individuals with poor HRQoL, had high unhealthy lifestyle behaviors scores and

signi�cant mean differences were observed (P < 0.001). On multiple linear regression models,

signi�cant association was seen between physical activity, alcohol consumption, smoking, diet and

HRQoL. Being physically inactive (ß= 2.972; 95.0% CI: 2.32, 3.62; P<0.001) and unhealthy diet (ß=

0.043; 95.0% CI: 0.015, 0.070; P<0.002) were showed positive signi�cant association with HRQoL.

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2012 21.28

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2012 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2012 0
Uncited documents 2013 36
Uncited documents 2014 117
Uncited documents 2015 246
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In contrast, smoking, alcohol drinking, and khat (p=0.042) were negatively associated with HRQoL.

Combined poor lifestyle behaviors and poor health related quality of life were signi�cantly

associated (P=0.023) as seen independently.

Conclusion: This study revealed that physical inactivity, unhealthy diet and combined poor lifestyle

factors were signi�cantly associated to poor HRQOL and prevalent. Community based healthy

lifestyles education is recommended to improve adult health and quality of life. 
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