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Highlights

 The increased Google searches for “wash hands”, rather than “face mask”, 

reducing the speed of COVID-19 outbreak during the following three weeks 

among 21 countries.

 Google search for “wash hands” indicated not only the promotion of hand hygiene 

awareness but might also reflect the extent that people proactively engaged in hand 

washing.

 Google searches for “wash hands” provide real-time indicators for transmission-

reduction policies and population health literacy in the early stage of the COVID-

19 outbreak.
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Abstract 

This study hypothesized that national population health literacy might reflect on their 

keywords searching. We applied Google searches for “wash hands” and “face mask” 

during January 19 to February 18 as a surrogate of national population health literacy 

among 21 countries, and examine whether google searches for “wash hands” and “face 

masks” would protect from increased numbers of confirmed cases of among 21 

countries We found the increased google searches for “wash hands” from January 19 

to February 18, 2020, correlated with a lower spreading speed of COVID-19 from 

February 19 to March 10, 2020 among 21 countries (Pearson's correlation coefficient 

of -0.70, P < 0.001). The result highlights the importance of public awareness of hand 

washing in preventing COVID-19 disease spreading.
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Background

On 20 January, Chinese health authorities announced the human-to-human 

transmission of the coronavirus disease 2019 (COVID-19). The number of cases of 

COVID-19 outside China started to rapidly increase on February 20, with Italy, South 

Korea and Iran reporting new infections, and the rapid spread in European countries in 

March (1). As COVID-19 spreads around the world, the general population seek 

information on methods of protecting themselves. This concern and health literacy 

could be reflected in Google searches. Google searches for flu symptoms have been 

found as good indicators of influenza outbreaks, and have been applied to estimate 

national and regional influenza incidence (2). Google search trends were also used to 

predict the national COVID-19 outbreak in China (3), Iran (4) and Taiwan (5). In 

addition to infectious diseases, Google searches have been used to reflect population 

mental status and behaviors such as major depression (6) and suicide (7). This study 

hypothesized that the search behaviors on health literacy might reflect the spreading 

speed among different countries. More specifically, we aimed to examine whether 

google searches for “wash hands” and “face masks” would protect from increased 

numbers of confirmed cases of COVID-19 among 21 countries. 

Methods
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We applied Google searches for “wash hands” and “face mask” during January 19 to 

February 18 as a surrogate of national population health literacy and health policy 

among 21 countries with differing rates of increase in COVID-19 after February 19, 

2020 (no countries other than China had accumulated more than 100 cases of COVID-

19 prior to February 19, 2020). We used Google Trends (8) to target two keywords 

“wash hands” and “face mask” among the 21 countries with differing rates of COVID-

19 spread during February 19 to March 10. We confirmed the translation of these two 

keywords by using both the translation from Chinese and English, with back-translation 

on Google Translate (https://translate.google.com/), and to examine whether these 

keyword searches had the most increase in the latest 30 days on Google Trends 

(Supplement Table S1). 

A “Google trend” number represents the search interest relative 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 50 means that the term is half as popular. Considering both the intensity and 

duration of the increased population interest, we defined the indicator as the number of 

days during January 19 to February 18 with a “Google Trend” value of at least 25 from 

baseline (Figure 1), which we have defined as search interest from December 19, 2019 

to January 18, 2020 (A period prior to any widespread knowledge of the disease 

worldwide). We examined the temporal correlation between the indicator and the 
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increased case numbers of COVID-19 among 21 countries from February 19 to March 

10, 2020.

Results

The number of days with an increased value of at least 25 from baseline search for 

“wash hands” from January 19 to February 18, 2020, was temporally negatively 

associated to the logarithmic increased cases from February 19 to March 10, 2020 with 

the Pearson's correlation coefficient (r) of -0.70, P < 0.001 (Figure 2). In addition, the 

number of days of a value of at least 15 to 50 value in increased search for “wash hands” 

were all significantly negatively correlated to the increased case numbers of COVID-

19 (r= -0.46, P=0.038 to -0.70, P<0.001). The findings show that increased google 

searches for “wash hands” (defined either as increased at least 25 from baseline search 

value or at least 15 to 50 baseline search value, Supplement Table S2) from January 19 

to February 18, 2020, correlated with a lower spreading speed of COVID-19 from 

February 19 to March 10, 2020. Whereas, increased search interest in “face mask” had 

no significant correlation with changes in COVID-19 cases (r = -0.22 to -0.43, P > 0.05, 

Table S2).

Discussion

Google searches for "face mask" reached an all-time high since February 2020. Another 

keyword “wash hands”, which is more important and relevant to COVID-19 spread, 
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also increased but not in the magnitude of increase of the search for “face mask”. 

Google search for “wash hands” indicated not only the promotion of hand hygiene 

awareness but might also reflect the extent that people proactively engaged in hand 

washing. The related queries for “wash hands” on Google Trends among the 21 

countries included hand sanitizer brands, hand washing steps, and information 

regarding COVID-19. The increased internet search queries indicated the more people 

proactively engaged in hand hygiene, which may have had an effect on reducing the 

speed of COVID-19 outbreak during the following three weeks. Since approximately 

19% of the world population washes hands with soap after contact with excreta (9), and 

environmental contamination by patients with COVID-19 through respiratory droplets 

and fecal shedding (10) suggests the need for strict adherence to hand hygiene.

The significant increase in searches for “face mask” revealed general population’s 

anxieties towards COVID-19 and the possible short supply of face masks during 

periods of a COVID-19 pandemic, despite the evidence that face masks worn by healthy 

individuals are still controversial in infection prevention (11). Although current 

available research supports the possibility that severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) could be spreads via bioaerosols generated directly by 

patients’ exhalation, face masks seem to be ineffective in preventing the dissemination 

of SARS–CoV-2 from the coughs of patients with COVID-19 to the environment (13). 
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These findings were consistent with our results that hand hygiene is a more effective 

strategy than wearing a face mask. In addition, the Google searches for “face mask” 

and “wash hands” would correspond to different implications. The increased search for 

“face mask” might indicate the increased numbers of people wearing face masks, but 

also might result from the short supply of face masks in the corresponding country, 

which would indicate few people were wearing face masks. However, the increased 

google searches for “wash hands” would simply indicate people engaged more in hand 

hygiene. In summary, our findings support the experts’ suggestion that even if wearing 

a face mask is indicated, it is still important to wash hands with soap and water for at 

least 20 seconds prior to putting on the face mask (14), and repeating hand hygiene after 

touching the outer surface of masks (13).

We expect that the increase of google searches for “wash hands” provide real-time 

indicators for transmission-reduction policies and population health literacy in the early 

stage of the COVID-19 outbreak. Moving forward it is noteworthy to examine whether 

the promotion of population’s awareness of hand washing will still provide the greatest 

benefit to mitigate the pandemic. 

References 

1. The Center for Systems Science and Engineering, Johns Hopkins University. 2020.  

Coronavirus COVID-19 Global Cases. URL: 



9

https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd402994234

67b48e9ecf6 [accessed 2020-03-11]

2. Ginsberg, J., Mohebbi, M., Patel, R. et al. Detecting influenza epidemics using 

search engine query data. Nature. 2009 Feb 19;457(7232):1012-4. doi: 

10.1038/nature07634.

3. Li C, Chen LJ, Chen X, Zhang M, Pang CP, Chen H. Retrospective analysis of the 

possibility of predicting the COVID-19 outbreak from Internet searches and social 

media data, China, 2020. Euro Surveill. 2020 Mar;25(10). doi: 10.2807/1560-

7917.ES.2020.25.10.2000199.

4. Ayyoubzadeh SM, Ayyoubzadeh SM, Zahedi H, Ahmadi M, R Niakan Kalhori S. 

Predicting COVID-19 incidence using Google Trends and data mining techniques: 

A pilot study in Iran. JMIR Public Health Surveill. 2020 Apr 1. doi: 10.2196/18828. 

[Epub ahead of print]

5. Husnayain A, Fuad A, Su EC. Applications of google search trends for risk 

communication in infectious disease management: A case study of COVID-19 

outbreak in Taiwan. Int J Infect Dis. 2020 Mar 12. pii: S1201-9712(20)30140-5. 

doi: 10.1016/j.ijid.2020.03.021. [Epub ahead of print]

6. Yang AC, Huang NE, Peng C-K, Tsai S-J (2010) Do seasons have an influence on 

the incidence of depression? The use of an internet search engine query data as a 

https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6


10

proxy of human affect. PLoS One. 2010 Oct 28;5(10):e13728. doi: 

10.1371/journal.pone.0013728. 

7. Solano P, Ustulin M, Pizzorno E, Vichi M, Pompili M, Serafini G, Amore M. A 

Google-based approach for monitoring suicide risk. Psychiatry Res. 2016 Dec 

30;246:581-586. doi: 10.1016/j.psychres.2016.10.030. Epub 2016 Oct 20.

8. Google Trend. 2020. URL: https://trends.google.com [accessed 2020-03-07]

9. Freeman MC, Stocks ME, Cumming O, et al. Hygiene and health: systematic 

review of handwashing practices worldwide and update of health effects. Trop Med 

Int Health. 2014;19(8):906-16. doi:10.1111/tmi.12339

10. Ong SWX, Tan YK, Chia PY, et al. Air, Surface Environmental, and Personal 

Protective Equipment Contamination by Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) From a Symptomatic Patient. JAMA. 2020. 

doi:10.1001/jama.2020.3227

11. Chan KH, Yuen KY. COVID-19 epidemic: disentangling the re-emerging 

controversy about medical facemasks from an epidemiological perspective. Int J 

Epidemiol. 2020 Mar 31. pii: dyaa044. doi: 10.1093/ije/dyaa044. [Epub ahead of 

print]

https://trends.google.com/trends/


11

12. Leung, N.H.L., Chu, D.K.W., Shiu, E.Y.C. et al. Respiratory virus shedding in 

exhaled breath and efficacy of face masks. Nat Med (2020). 

https://doi.org/10.1038/s41591-020-0843-2

13. Bae S, Kim M, Kim JY, et al. Effectiveness of Surgical and Cotton Masks in 

Blocking SARS–CoV-2: A Controlled Comparison in 4 Patients. Ann Intern Med. 

2020; [Epub ahead of print 6 April 2020]. doi: https://doi.org/10.7326/M20-1342

14. Desai AN, Mehrotra P. Medical Masks. JAMA. 2020. doi: 10.1001/jama.2020.2331. 

[Epub ahead of print]

https://doi.org/10.1038/s41591-020-0843-2


12

Figure 1. We defined the baseline as the average of Google Trend” value (16.5) from December 19, 2019 to January 18, 2020, based on this period 

prior to any widespread knowledge of the disease worldwide. We defined the indicator as the number of days during January 19 to February 18 

with a “Google Trend” value of at least 25 (16.5+25=41.5) from baseline. The number of days was 22 with an increased value of at least 25. 

Similarly, the number of days was 15 with an increased value of at least 50 in Taiwan 
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Figure 2. The number of days with a “Google Trend” value of > 25 for “wash hands” 

during January 19 to February 18 had a temporally negatively association to the 

logarithmic increased COVID-19 cases among 21 countries during February 18 to 

March 10.
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Supplement

Table S1. The search keywords of “wash hands” and “face mask” among 21 
countries.

wash hands face mask
Australia wash hands mask
Austria Hände waschen maske

Belgium handen wassen masque

Canada wash hands mask
France laver les mains masque

Germany Hände waschen maske

Hong Kong 洗手 口罩

Iran دست شستن ماسک

Italy lavare le mani maschera

Japan 手洗い マスク

Netherland handen wassen masker

Norway håndvask maske

Singapore wash hand mask

South Korea 손씻기 마스크

Spain lavarse las manos mascaras

Sweden tvätta händerna ansiktsmask

Switzerland hände waschen mask

Taiwan 洗手 口罩

Thailand ล้างมือ หน้ากาก

United Kingdom wash hands mask
United State wash hands mask
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Table S2. The correlations between the increased case numbers of COVID-19 and the Google searches for “wash hands” and “face mask” with 
an increased value of at least 15 to 50 from baseline.

Keywords
Increased search 
value from baseline

+15 +20 +25 +30 +35 +40 +45 +50

Pearson's correlation 
coefficient

-0.45 -0.65 -0.70 -0.62 -0.61 -0.60 -0.61 -0.62

Wash hands

P value 0.038 0.001 <0.001 0.003 0.003 0.004 0.003 0.003
Increased search 
value from baseline

+15 +20 +25 +30 +35 +40 +45 +50

Pearson's correlation 
coefficient

-0.22 -0.22 -0.23 -0.18 -0.32 -0.35 -0.40 -0.43

Face mask

P value 0.329 0.339 0.323 0.430 0.159 0.123 0.073 0.051
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Highlights

 The increased Google searches for “wash hands”, rather than “face mask”, reducing the speed of COVID-19 outbreak during the following 

three weeks among 21 countries.

 Google search for “wash hands” indicated not only the promotion of hand hygiene awareness but might also reflect the extent that people 

proactively engaged in hand washing.

 Google searches for “wash hands” provide real-time indicators for transmission-reduction policies and population health literacy in the early 

stage of the COVID-19 outbreak.


