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Public awareness of preventive measures against
COVID-19: an infodemiology study

Alex Mok, Oliver OY Mui, KP Tang, WY Lee, CF Ng, Sunny H Wong, Martin CS Wong,
Jeremy YC Teoh *

ABSTRACT

Introduction: The coronavirus disease 2019
(COVID-19) pandemic has led to an increase in
global awareness of relevant public health preventive
measures. This awareness can be explored using
online search trends from major search engines, such
as Google Trends. We investigated the relationship
between public awareness of preventative measures
and progression of the COVID-19 pandemic.

Methods: Search data for five queries (‘mask; ‘hand
washing, ‘social distancing, ‘hand sanitizer, and
‘disinfectant’) were extracted from Google Trends
in the form of relative search volume (RSV). Global
incidence data for COVID-19 were obtained from 1
January to 30 June 2020. These data were analysed
and illustrated using a global temporal RSV trend
diagram, a geographical RSV distribution chart,
scatter plots comparing geographical RSV with
average number of daily cases, and heat maps
comparing temporal trends of RSV with average
number of daily cases.

Results: Global temporal trends revealed multiple
increases in RSV, associated with specific COVID-
19-related news events. The geographical
distribution showed top regions of interest for
various preventive measures. For the queries ‘mask;
‘hand washing, ‘hand sanitizer, and ‘disinfectant;
heat maps demonstrated patterns of early RSV peaks
in regions with lower average number of daily cases,
when the temporal element was incorporated into
the analysis.

Conclusion: Early public awareness of multiple
preventive measures was observed in regions with
lower average number of daily cases. Our findings
indicate optimal public health communication
regarding masks, hand washing, hand sanitiser, and
disinfectant in the general population during early
stages of the COVID-19 pandemic. Early public
awareness may facilitate future disease control
efforts by public health authorities.
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* This study focused on the importance of early public awareness in controlling coronavirus disease 2019
(COVID-19); this effect was not extensively investigated in previous studies.
* Early awareness trends among regions with lower average number of daily cases were illustrated using heat

)

maps for the queries ‘mask; ‘hand washing; ‘hand sanitizer; and ‘disinfectant!
* In contrast to prior infodemiology studies, this study used a global online approach and focused on specific
preventive measures recommended by the World Health Organization.

* This study revealed correlations between regions with low average number of daily cases of COVID-19

and early public awareness of multiple preventive measures (ie, ‘mask; ‘hand washing, ‘hand sanitizer, and
‘disinfectant’). Health policies should seek to promote these preventive measures among the general public,
which could help to slow the spread of disease. Furthermore, early public awareness may help public health
authorities to control future global public health crises.

This study also investigated the effects of authorities, public figures, and social media on public health

awareness. Future healthcare policies should consider these factors to effectively promote correct public health

information among the general public.
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Introduction

Coronavirus disease 2019 (COVID-19) began in
December 2019 in Wuhan, China, and became
a public health crisis affecting millions of people
worldwide.! On 11 March 2020, the World Health
Organization (WHO) declared that COVID-19
constituted a pandemic by 1 September 2020, the
total number of confirmed COVID-19 cases had
exceeded 26 million, with over 800000 deaths.?

Accordingly, the WHO issued
recommendations to the general public with the goal
of reducing community transmission of COVID-19.
These recommended preventive measures included
the use of masks in specific situations as well as hand
washing, social distancing, and various other disease
prevention strategies.* In the early and middle
of 2020, there was no specific treatment to cure
the aggressively spreading virus; thus, preventive
measures and public awareness of such information
had important roles in the formulation of public
health policies.

Because of technological advancements in
recent decades, the internet has become a convenient
and effective channel for providing readily accessible
and up-to-date public health information to members
of the general public. In the era of big internet
data, infodemiology—an emerging area of science
that explores the distribution and determinants
of information in electronic media—has been
implemented in multiple areas of modern medicine.’
The analysis of large amounts of internet data enables
researchers to identify trends in online search
behaviour; this information can be used to analyse
relationships among public health communication,
public awareness, and the progression of disease
outbreaks. Indeed, search trends from major search
engines (eg, Google) have been extensively used in
infodemiology and infoveillance studies focused on
outbreak patterns and public awareness,® particularly
with respect to the Ebola,”® HIN1 influenza,'*! and
Zika'*!* viruses.

In the context of COVID-19, various
infodemiology investigations have been conducted,
ranging from the impacts of COVID-19 on domestic
abuse’® and psychological distress,'®” to its
impacts on social media discourse.”® In particular,
previous infodemiology studies used Google data to
examine public awareness of COVID-19 in various
countries.”* Analyses of other popular websites,
such as Wikipedia, revealed an increase in public
awareness of health-related topics during the
COVID-19 pandemic.?* However, previous regional
studies did not utilise extensive datasets with respect
to time period, number of countries, and all five
WHO-recommended preventive measures that
were selected in this study. Additionally, previous
studies did not explore how early public awareness
of preventive measures is related to lower average

& Public awareness of COVID-19 &

HERIGTEBERENARER - SAERITRE
5
ST B B TIN50 N B
SE/'\/i
3T - 20198 ERERE T 2IREERE ARG A TAR AR ES - ™
ERa B AFEES52 (Hl21Google Trends ) MIAE_ =83 K
R o RMTAE Y BLRENARSHBEN R ER R ENER

F7% - HMFEGoogle Trends I IE S EMH NIRRT AEEST
7 ‘mask’ (1) -~ ‘hand washing’ (23 ) - ‘social distancing’ (%t
REEEE) ~ ‘hand sanitizer GEERFR ) K ‘disinfectant’ GESH )

MBS 8 - DIREBER T 102020618 1H 26 H30H BT E&E1EN
2HRBREHE - RMER2RERAEENESS8RE - B
EE=2/ME - ERMIBANIES SR TS HEEEE NWEERE K&
thER RS S S8R YI G H AR B NEE -

FER 2RISR E IS S 2 W R E 0T & 1518 B T
Mg - IS mAlEER Y HEEEGE K EBIME - =
F5) ‘mask’ ~ ‘hand washing’ ~ ‘hand sanitizer’ X ‘disinfectant’ &5

BEEATESREELER @ REERTHSHERMERI M E

ERHHRAHESESERIES -

Al - SlziéjEI@f%lE@&E’Jﬁt@%ﬁ%lﬁﬁﬁﬁﬁﬁﬁﬂ’y\m ERREF

'djfﬂ BFANMEEREPEFTBEBERBOP—RHRAOE

2

OBBRTFREEBENREALFEERE - &iﬂjfﬁ/\m 2]

ﬁb/\ﬁﬁi“‘%EéE’JFrEﬁIT’E

number of daily cases in specific countries.

This study was conducted to explore
relationships between early public awareness of
preventative measures and the progression of the
COVID-19 pandemic through the interpretation of
Google searches regarding multiple public health
preventive measures. The results are expected
to provide guidance for future public health
communication and policy decisions.

Methods

Overview of Google Trends and global
incidence data

To explore the relationship between public
awareness of specific preventive measures against
COVID-19 and the progression of COVID-19
pandemic, search data were extracted from Google
Trends (GT) and compared with global incidence
data for COVID-19. The global incidence data,
measured in number of cases, were retrieved from
the COVID-19 Data Repository by the Centre for
Systems Science and Engineering at Johns Hopkins
University of the US.? Next, the average number of
daily cases in each country/region was calculated
based on the total number of cases in that country/
region between the date of the first locally reported
case and 30 June 2020.2 Google Trends provides
quantitative information regarding actual search
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requests on Google for specific terms, in the form
of relative search volume (RSV). The RSV is the
volume of a search query for a specified location
and period of time, normalised both geographically
and temporally. The data are expressed using a range
from O to 100, depending on the ratio of searches for
that topic to all searches for all topics on Google.*?
When conducting an infodemiology study using GT
data, accurate keyword, region, and period selections
must be made according to the study aims.*?¢

Keyword, region, and period selections

Based on WHO recommendations” and top-ranked
Google search queries related to COVID-19, we
selected ‘mask; ‘hand washing, ‘social distancing;,
‘hand sanitizer, and ‘disinfectant’ as keywords that
represented public interest in preventive measures
against COVID-19. For each keyword, data were
retrieved from GT according to ‘search topic’ (where
available), which allowed simultaneous analysis of
five queries.?® In contrast to the ‘search term’ option,
‘search topic’ is a ‘group of terms that share the
same concept in any language’® By analysing GT
data in the form of search topics, we were able to
accommodate differences in language, translation,
terminology, and spelling of the same concept.

In terms of region selection, GT normalises
data differently according to geographical level.?® In
this study, we retrieved both global- and country-
level data depending on the analysis; global-level
data were used to analyse general trends in public
interest and geographical distribution, whereas
country-level data were used to analyse correlations.
Global incidence data for 190 countries/regions
worldwide are available from the aforementioned
Johns Hopkins University database. To clarify the
terminology used in this study, ‘geographical RSV’
data were normalised according to search volume
in individual regions over a fixed period of time
through analyses of ‘interest by region’ in worldwide
searches. In contrast, ‘temporal RSV’ data were
normalised according to daily search volume over
time, either globally or regionally, through analyses
of ‘interest over time’ in either worldwide or regional
searches.

Furthermore, global incidence data and GT-
based RSV data were collected for the period from 1
January to 30 June 2020. The period selected for GT
data completely matched the study period, consistent
with published guidance.” As mentioned above, a
primary goal of this study was the examination of
global public awareness during early stages of the
COVID-19 pandemic. To examine awareness before
local outbreaks, a universal start date was selected,
rather than the date of the first reported case in
each country/region (used in the aforementioned
calculation of average number of daily cases).
According to the timeline of WHO’s response to

COVID-19,” the first event involving all three levels
of the WHO (headquarters, regional, country)
occurred on 1 January 2020; accordingly, this date
was selected as the start date for this study. Because
GT data are proportional to all searches for all topics
over time, it is important to note that the GT data
used in this study were last retrieved on 7 November
2020.%

Data analysis

To illustrate the global temporal RSV trends for
each query throughout the study period, global
RSV data for each search topic were extracted and
plotted on line graphs, where RSV was proportional
to worldwide temporal search volume. Moreover, for
each individual query, the geographical distribution
of RSV was analysed and summarised in a table
listing the top 20 regions of interest.

We analysed correlations between geographical
RSV trends for each query and average number of
daily cases in each country/region, whereby RSV
was normalised according to overall regional search
volume throughout the study period. Correlations
were presented using scatter plots, and Pearson
correlation coefficients were calculated. To avoid
pre-analytical errors, we used the default GT setting
of excluding regions with low search volume.

The temporal element of RSV trends in
each country/region is necessary to illustrate
the importance of early awareness. Therefore,
temporal RSV trends in each region were extracted
separately for each query; the RSV for each region
was normalised according to the search volume
of individual days in that region. Temporal RSV
trends were then plotted against the lists of regions
(excluding regions with low search volume) on five
individual heat maps. In each heat map, the y-axis
depicts the region list sorted from highest to lowest
average number of daily cases, whereas the x-axis
represents the timeline from 1 January to 30 June
2020. A three-colour scale of green, yellow, and red
was used to represent low, medium, and high RSV,
respectively.

Results
Global temporal trends

Figure 1 shows the global temporal RSV trends of
the five queries in this study, namely, ‘mask; ‘hand
washing, ‘social distancing, ‘hand sanitizer, and
‘disinfectant. ‘Mask’ was the query that consistently
demonstrated the greatest global RSV throughout
the study period; at its peak, it exceeded the peak of
the second highest query, ‘hand sanitizer, by more
than threefold.

With respect to the query ‘mask; the greatest
peak occurred on 4 April 2020, and three other
peaks were identified (31 January 2020, 26 February
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FIG I. Global temporal relative search volume trends for the queries ‘mask’,‘hand washing’,‘social distancing’,‘hand sanitizer’,

and ‘disinfectant’ from | January to 30 June 2020

2020, and 21 March 2020). In particular, the peak on
4 April 2020 (RSV=100) corresponded to the WHO’s
announcement of 1000000 cases worldwide.*® The
peak on 31 January 2020 (RSV=24) corresponded to
the WHO Director-General’s Statement regarding
the International Health Regulations Emergency
Committee on 30 January 2020, in which COVID-19
was declared a ‘Public Health Emergency of
International Concern’® Similarly, the peak on
26 February 2020 (RSV=33) corresponded to the
WHO release of guidelines entitled ‘Rational use
of personal protective equipment for coronavirus
disease;® which detailed preventative measures
such as hand hygiene (soap/alcohol sanitiser), use of
masks, and social distancing.

The RSV peak for the query ‘hand sanitizer’
on 13 March 2020 (RSV=30) corresponded to the
WHO'’s press release declaring that COVID-19 was
a pandemic, during a media briefing on 11 March
2020.2 This peak was also accompanied by an article
in The New York Times describing a shortage of hand
sanitiser.®®

Another major peak, visible without extensive
data analysis, was recorded for the query ‘disinfectant’
on 24 April 2020. Unlike the other peaks, which
gradually increased, the query ‘disinfectant’
increased from an RSV of 1/100 on 23 April 2020 to
11/100 on the following day; this 11-fold increase is
visible in Figure 1.

Geographical distribution

With respect to country-level interest in the query
‘mask’ (online supplementary Table), the highest
RSV was observed in Hong Kong (100), followed by
Singapore (87) and France (75). The highest country-

level RSV values for ‘hand washing’ were observed
in Indonesia (100), Vietnam (100), and Hong Kong
(88), while that for ‘social distancing’ were recorded
in Canada (100), Indonesia (95), and Singapore (92).
For ‘hand sanitizer, the highest country-level RSV
values were recorded in Hong Kong (100), Singapore
(96), and Denmark (91). For ‘disinfectant; the highest
country-level RSV values were observed in the US
(100), the Philippines (88), and Singapore (79).
The full list of geographical distributions showing
all countries/regions is included in the online
supplementary Table.

Correlations between geographical relative
search volume trends and average number of
daily cases

Figure 2 shows the correlation between the average
number of daily cases for each country/region and
the LogRSV of each respective search query from
1 January to 30 June 2020. ‘Hand washing’ and
‘social distancing’ were the only queries with mild
correlations, with Pearson correlations (r values) of
-0.44 (‘hand washing’) and -0.38 (‘social distancing’).
No strong correlations were observed for the other
three terms ‘mask’ (r=0.03), ‘hand sanitizer’ (r=0.00),
and ‘disinfectant’ (r=-0.06).

Correlations between temporal relative
search volume trends in each region and
average number of daily cases

The online supplementary Figure shows heat maps
for the five search queries. In online supplementary
Figure a, a divergence pattern was observed for the
search query ‘mask; which tended to display an
earlier RSV peak in countries/regions with lower
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average number of daily cases and a later RSV peak
in countries/regions with higher average number
of daily cases. Among the countries/regions with
an early RSV peak and low average number of daily
cases, Hong Kong had an early RSV peak (100) on
29 January 2020 and an average number of daily
case count of 7.75. Other notable examples include
Taiwan (early RSV peak on 3 February 2020 and
average number of daily case count of 2.79) and
Vietnam (early RSV peak on 31 January 2020 and
average number of daily case count of 2.23). In
contrast, countries/regions with a late RSV peak and

high average number of daily cases included the US
(late RSV peak on 4 April 2020 and average number
of daily case count of 16789.11), Brazil (late RSV
peak on 3 April 2020 and average number of daily
case count of 11590.02), and Russia (late RSV peak
on 30 March 2020 and average number of daily case
count of 4327.68).

Similarly, online supplementary Figures b,
d, and e show heat maps for the search queries of
‘hand washing, ‘hand sanitizer, and ‘disinfectant;
respectively. Earlier increases in RSV tended to occur
in countries/regions with lower average number
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of daily cases. However, the heat map of ‘social
distancing’ did not display such a clear pattern; it
showed a sudden global increase in late March 2020
(online supplementary Fig c).

Discussion
Principal findings
Overview

The rapid and aggressive infectivity of COVID-19
requires the general public to be vigilant about
preventive measures. Although prevention is
generally preferred over curative treatment, the
effect of each preventive measure on COVID-19
transmission was unclear during early stages of
the pandemic. For example, during early stages of
the pandemic, there was controversy regarding the
importance of wearing masks to prevent COVID-19
transmission via droplets.?* Indeed, the routine use
of medical masks by normal healthy individuals
had not been recommended by the WHO at the
start of data collection.®® This controversy led to
confusion regarding public health policies, as well
as the stigmatisation of individuals who practised
specific preventive measures. Thus, the present
study retrospectively compared public awareness
of the five aforementioned preventive measures
with the progression of COVID-19; this analysis
was intended to provide guidance regarding public
health communication and policy decisions.

Early awareness in regions with low average
number of daily cases

The heat maps (online supplementary Figs a-d)
show a pattern of early awareness among countries/
regions with lower average number of daily cases,
according to analyses of the queries ‘mask; ‘hand
washing, ‘hand sanitizer, and ‘disinfectant. These
findings suggested that such queries were associated
with the prevention of COVID-19 progression.
Despite these positive findings, we did not find
strong correlations between average number of daily
cases in specific countries/regions and the overall
geographical RSV trend throughout the study
period (Fig 2). This negative result highlighted the
importance of temporal element in the prevention
of COVID-19 transmission, implying that increased
public awareness in an earlier stage of the pandemic
was superior to an increase in the overall volume
of public awareness. Notably, a similar GT-based
study of mask awareness conducted earlier in May
2020 demonstrated a significant correlation (Kendall
rank correlation coefficient [t] of -0.47) between
mask awareness and average RSV data during a very
early stage of the pandemic (21 January to 11 March
2020).%

Our positive findings regarding mask, hand
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washing, hand sanitiser, and disinfectant queries
are consistent with the current understanding
of COVID-19 transmission. The major routes
of COVID-19 transmission include contact,
droplets, and aerosols®’; importantly, animate
and inanimate surfaces participate in COVID-19
transmission. Face masks may slow the spread of
COVID-19 by reducing aerosol and respiratory
droplet transmission.® Systematic reviews and
meta-analyses have increasingly shown that mask
usage in community or healthcare settings reduces
COVID-19 transmission.?®*® In contrast, a Danish
randomised controlled trial of mask usage in the
general population suggested little to no evidence
thatfacemask usage alone could prevent transmission
of severe acute respiratory syndrome coronavirus 2,
the virus causing COVID-19.** Retrospective cohort
studies and case-control studies have provided some
evidence of the preventive effects of mask usage
in communities such as Beijing and Thailand.**
Additional randomised controlled trials are needed
to conclusively determine the benefits of mask usage
in the general population.” Importantly, the routine
maintenance of good hand hygiene can reduce
contact transmission. The use of an alcohol-based
hand sanitiser can disrupt COVID-19 transmission
via surface protein precipitation.”” Our findings
regarding mask and hand washing queries were also
consistent with previous regional infodemiology
studies, including a Taiwanese GT-based study
focused on masks and hand washing.” In support of
the regional results, the present study illustrated the
importance of early awareness on a global scale.
Despite the lack of a clear pattern of early
awareness concerning the search topic ‘social
distancing, a meta-analysis has confirmed that
social distancing of =1 m reduces COVID-19
transmission.*® Therefore, the lack of positive findings
regarding ‘social distancing’ in the present study
does not necessarily indicate a lack of effectiveness.
Instead, it suggests inadequate public awareness.
Careful analysis of temporal RSV trends for all five
queries (Fig 1) revealed that a lower overall volume
of searches for ‘social distancing’ Although public
awareness of the topics ‘mask] ‘hand sanitizer, and
‘disinfectant’ may spontaneously increase because
of various other factors, such as a market shortage,
social distancing during the COVID-19 pandemic
was often implemented via governmental policy,
rather than public awareness.*** This lack of public
awareness was demonstrated by the decrease
in confirmed COVID-19 cases in the US after
government-imposed social distancing measures
had been implemented.*® Despite their proven
efficacies, specific preventive measures such as hand
washing were often implemented via public health
initiatives, rather than law enforcement.*®** Future
studies should seek to identify specific preventive
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measures beyond public awareness that can
guide public health policy decisions regarding the
COVID-19 pandemic.

Preventive measures against COVID-19
transmission are only effective if the majority of the
general public acknowledge and practise them with
the correct timing and knowledge. In addition to the
determination of whether a preventive measure is
effective, patterns of early public awareness should be
explored to enhance the preventive effects of public
health communication on COVID-19 transmission.

Effects of authorities, public figures, and social
media on public awareness

As mentioned above, there were multiple instances of
a sudden surge in public awareness. One of the most
prominent patterns was the surge in ‘disinfectant’
queries on 24 April 2020. A substantial increase in
global awareness of disinfectant occurred within
a single day, leading to questions regarding the
underlying cause and whether that cause can provide
any insights concerning effective public health
communication. Further investigation revealed a
possible key event related to the timing and content
of the surge in ‘disinfectant’ queries: a speech made
by US President Donald Trump on 23 April 2020, in
which he claimed that disinfectant ‘knocks it [severe
acute respiratory syndrome coronavirus 2] out in a
minute’ and suggested that scientists should conduct
further research in this area.”* Although the scientific
legitimacy of the contents of Trump’s speech was
questionable, the speech itself had a substantial
impact on public awareness, as demonstrated by the
massive number of Google searches in such a short
period of time.

The example above was not the only surge
pattern evident in this study. Buried under the

overwhelming search volumes of other queries,
the RSV magnitude of ‘social distancing’ appears
to be relatively negligible (Fig 1). However, closer
inspection of the temporal RSV trend of ‘social
distancing’ reveals an obvious surge from 10 March
2020 to 20 March 2020 (Fig 3). Over an interval of 10
days, the RSV of ‘social distancing’” increased from
3 to 86. Similar to Trump’s speech, a key event in
early March was associated with the surge in ‘social
distancing’ queries. A sentiment of ‘staying home’
was reportedly coined by Florian Reifschneider, a
German engineer; it soon became a trend on social
media and was heavily promoted by prominent
celebrities.”** Although ‘staying home’ and ‘social
distancing’ are distinct key terms, an approximately
overlapping rise and fall pattern is evident upon
comparison of both RSV trends (Fig 4). Notably, the
RSV of ‘staying home’ overlapped with the RSV of
‘social distancing, but the magnitude of the RSV of
‘staying home’ exceeded the magnitude of the RSV
of ‘social distancing’ by more than 50%; this finding
implies that the public response to social distancing
may have been greater if the concept of social
distancing had been promoted correctly.

The relationship between sudden surges in
global RSV and key events suggests that the effect of
global public awareness is secondary to promotion
by authorities and public figures. The evolution of
the internet and social media may offer new avenues
for public health communication, particularly in
times of crisis.

Limitations

There were a few limitations in this study. To begin
with, GT data constitute an indirect representation of
public awareness; these data do not indicate whether
preventive measures were correctly implemented
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FIG 3. Global temporal relative search volume trend for the query ‘social distancing’ from | January to 30 June 2020
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June 2020

by the general public. Therefore, the analysis may
have overestimated or underestimated correlations.
Moreover, despite the use of search topics to explore
GT data, the selected keywords may not accurately
represent the concept of each preventive measure
because of variations in language, translation,
terminology, and spelling of the same concept.
Furthermore, to facilitate comparison, this study
exclusively analysed the queries in a single search
platform (ie, Google). This limited focus may have
led to sampling error based on access to Google, as
well as regional search engine preferences. Internet
accessibility also varies among regions; therefore, GT
data may not accurately represent public awareness
in regions with fewer internet users.

An important example is China (not including
Hong Kong), which was regarded as a country with
‘low search volume’ for some queries, despite its
538 million netizens.*® There are multiple reasons for
this bias. First, Google holds <20% of China’s online
search market; Baidu is the most popular search
engine.” Future studies involving China should
consider the use of Baidu, as in a previous internet
query study specifically focused on China.”” However,
a study by Kang et al* revealed that Chinese GT data
may be used as a valid complementary source of
information for influenza surveillance in south China.

Second, this study did not consider potential
confounders in the correlation analyses, including
the stringency of public health measures, the
containment capacities of the countries and regions
included, and the degree to which those countries and
regions are vulnerable to public health threats.>%

Third, this study primarily focused on public
awareness and progression of COVID-19 in the early

stages of the pandemic; thus, factors identified during
later stages of the pandemic were not evaluated.

Finally, research concerning preventive
measures against COVID-19 is largely limited by the
lack of randomised controlled trials. Considering the
current scale of the pandemic, it is neither feasible
nor ethical to conduct individual randomised
controlled trials for each preventive measure in
healthcare or non-healthcare settings. Therefore,
infodemiology studies remain valuable in policy
making for the foreseeable future.

Conclusion

Google Trends offers large-scale population data
regarding public health events. The results of RSV
trend analysis revealed an earlier RSV peak in
countries/regions with lower average number of
daily cases, suggesting that early public awareness
can slow the spread of a pandemic. During
future pandemics, global and local public health
authorities could focus on early public awareness to
facilitate effective disease control. Additionally, our
findings illustrate the value of early public health
communication regarding the use of masks, hand
washing, hand sanitiser, and disinfection among the
general public during the COVID-19 pandemic.
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