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Background

The relatively small, populated countries (Bahrain, Kuwait, Oman, Qatar, and the United
Arab Emirates) of the Arabian Peninsula have recorded high per-capita COVID-19
infection rates. These countries also have a high internet penetrance rate with a large
Google share. Google Trends is a freely accessible online tool that allows the user to
analyze trends in public Google searches during a given period and across a specified
region. This paper investigates the use of this tool to study public awareness of COVID-19

in the selected countries.

Methods

The information sought by the public in the selected countries was grouped into three
categories: (i) Coronavirus search item, (ii) COVID-19 symptoms, and (iii) protection
measures. Data from Google Trends were analyzed using Joinpoint software. This
approach enabled searches with a meaningful trend to be delineated and allowed them to

be ranked by order of importance.

Results

Overall, public interest in COVID-19 was found to be associated with seven symptoms
(fever, cough, sore throat, headache, loss of smell, shortness of breath, and chest pain),
and four preventive measures (social distancing, quarantine, hand sanitizers, and masks).
However, Google trends found some disparities between the studied countries.

Conclusions

Despite its limitations, Google Trends can be useful in uncovering the major areas of
public interest in COVID-19 for countries with high internet penetrance rates. Data from
Google Trends could be used as part of a health communication strategy to identify
information needs and establish appropriate communication strategies to tackle the

pandemic.

The COVID-19 pandemic is producing a second wave and
is straining the health-care systems of many countries. The
Arabian Peninsula countries (Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia, the United Arab Emirates (UAE), and
Yemen) are no exception. In fact, the smaller populated
countries of this region have recorded some of the highest
per-capita rates of COVID-19 cases in the world, placing
substantial pressure on their health-care systems.!

Since the outbreak of the disease, scientific research has
been active in many areas, including mechanisms of trans-
mission, diagnosis, therapeutics, vaccine development, pre-
vention measures, as well as social and financial impacts.
However, public interest in the disease has received only
limited attention in the literature.?-3 Because of the disease
severity and the uncertainties engulfing it, communities
everywhere are searching for information on the virus in

any possible way. In this regard, countries with moderate
to high internet penetrance rates have witnessed a surge
in searches about almost all aspects of the disease, such
as symptoms, infection mechanisms, protective measures,
possible cures, and vaccines.23 In this paper, we examine
the use of Google Trends* (GT) to explore public awareness
of the COVID-19 pandemic in the small countries of the
Arabian Peninsula. GT is an online and free tracking tool of
search volumes carried out in Google. GT helps the user to
analyze the popularity of a searched keyword during a given
time period and across a specific region. Since GT can freely
access a large amount of population search data, it can be
used to develop meaningful insights about population be-
havior and its health-related concerns. In this regard, GT
has been used in connection with many health research ar-
eas, such as infectious diseases (Google Flu Trends>), men-
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Table 1. Some characteristics of the studied countries

Country Bahrain Kuwait Oman Qatar UAE
Population (2020) 1,701,575 4,270,571 5,106,626 2,881,053 9,890,402
Number of COVID-19 per 1,000 people 55.5 36.2 25.3 521 24.0
(Dec 30, 2020)

Internet penetrance rate (2020) 94.9% 99.1% 785% 99.6% 96.4 %
Google share (July 2020) 97.5% 97.4% 96.8% 97.6% 96.6%

UAE - United Arab Emirates. Source: 112,13

tal health, and general population behavior.6~19 However,
few studies were reported in the literature on the use of GT
in connection with the COVID-19 pandemic.311-14 Hu et
al.3 used GT to examine public awareness of COVID-19 in
six countries, whereas Walker et al.!! used GT to investi-
gate searches related to the loss of smell symptom associ-
ated with the COVID - 19 disease.

METHODS
SETTINGS

The Arabian Peninsula consists of the countries of Bahrain,
Kuwait, Oman, Qatar, Saudi Arabia, UAE, and Yemen. All
these countries are similar in terms of culture. Yemen has
a much smaller GDP per capita, lower internet penetrance
rate, and the country is engulfed in a civil war. Therefore,
it was excluded from this study. Saudi Arabia, with a pop-
ulation of approximately 34 million,!5 is by far the largest
country in the region, exceeding the other countries by
many orders of magnitude (Table 1). To maintain an unbi-
ased comparison, we also have excluded Saudi Arabia from
our analysis. Therefore, we have limited our analysis to the
five countries of Bahrain, Kuwait, Oman, Qatar, and UAE.
All are relatively small countries with respect to population
size. Regarding COVID-19 cases, these countries have re-
ported high ratios (Table 1), with Bahrain announcing, as
of December 30, 2020, a total of 55.5 cases per thousand
people, followed by Qatar (52.1), Kuwait (36.2), UAE (24.0),
and Oman (25.3). Moreover, with the exception of Oman, all
other countries have very high internet penetrance rates of
at least 94.9% (Table 1). The Google internet share in these
countries is also similar and is no less than 96%16 (Table 1).
Given these facts, GT data for these countries should typi-
cally be helpful in revealing major trends of public interest
in the disease, its symptoms, and the inclination of the pop-
ulation to take protective measures.

DATA COLLECTION

GT collects data from all Google searches, with the popu-
larity of a keyword determined by the relative search vol-
ume (RSV). When a search term is selected, a “search cat-
egory” is chosen that can incorporate all variations of the
search term as well as different languages. This approach
is important because Arabic is the dominant language in
these countries, along with other languages spoken by a

large number of expatriates.

Because internet searches associated with COVID-19 can
cover a wide range of topics, we have limited our investi-
gation to three search areas: (a) searches for “Coronavirus”,
(b) searches for the disease symptoms, and (c) searches for
protective measures to control the spread of the disease.

The COVID-19 symptoms were taken from the World
Health Organization (WHO) website.l” The list contains the
most common symptoms (fever, cough, and tiredness), less
common symptoms (aches and pains, sore throat, diarrhea,
conjunctivitis, headache, and loss of smell), and serious
symptoms (shortness of breath and chest pain). The list of
preventive measures consists of social distancing, quaran-
tine, hand sanitizers, and masks.

DATA ANALYSIS

For each search keyword, the RSV data from GT were ex-
tracted for the period extending from January 1, 2020 to
August 8, 2020. The reason we restricted the analysis to
this period is that the interest in Coronavirus faded after
this period, as will be discussed later. Data were subjected
to statistical analysis using the Joinpoint regression pro-
gram!8 to look for the existence of statistically significant
trends. Such trends are referred to as “joinpoints”—a zero
joinpoint would indicate no change in trend. The joinpoint
methodology is better suited here to uncover statistically
significant changes in a trend, which other methods (e.g.,
autoregressive integrated moving average analysis) may
miss.1?

Joinpoint analysis has been used successfully with and
without GT data in a number of health studies.®20 The
joinpoint analysis allowed us to exclude non-meaningful
search items (i.e., those that did not display any significant
changes in trend). The average RSV values, on the other
hand, allowed to rank the search items by order of impor-
tance.

RESULTS
CORONAVIRUS SEARCH INTEREST

The RSV results for the “Coronavirus” search in the five
countries for the selected time period are shown in Figure
1. The RSV for each country is calculated by dividing the
sampled search data points by the total number of searches
done in that specific country and during the given time pe-
riod, after which the resulting values are scaled from 0 to
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Table 2. Joinpoint results of “coronavirus” search

Country Bahrain Kuwait Oman Qatar UAE
Average RSV 26. 21.6 22.8 30.1 26.5
Location of the three joinpoints (days) 18/2/2020 18/2/2020 9/3/2020 22/2/2020 27/2/2020
9/4/2020 7/4/2020 6/4/2020 4/4/2020 4/4/2020
3/5/2020 23/4/2020 30/4/2020 23/5/2020 4/5/2020

RSV - relative search volume, UAE - United Arab Emirates.

100. All countries (Figure 1) show more or less a similar
trend that consists of an increase in RSV, reaching the peak
of 100 and then fading out. Table 2 summarizes the quanti-
tative results for the “Coronavirus” search. In terms of rela-
tive search volume, it can be seen that the average value of
RSV for Qatar is 30.1 and is larger than Bahrain (26.7), UAE
(26.5), Oman (22.8), and Kuwait (21.6). The data were then
fed into the Joinpoint regression program for analysis. The
program began with the minimum number of joinpoints (0,
which corresponds to the simple linear regression model)
and checked whether more joinpoints must be added to the
model. The results of the data fitting are shown in the join-
point graph (Figure 2) for UAE (for the sake of space limi-
tations, the figures for other countries are not included be-
cause they have a similar trend). The y-axis of the figure
shows the RSV data (labeled by the program as “propor-
tion”), whereas the x-axis represents the date order, start-
ing from January 1, 2020. The results of the figure (legend
on the right) indicate that the program managed to find
three joinpoints and Figure 2, therefore, divided the period
under study into four time segments that are statistically
significant.

The existence of three joinpoints for each country indi-
cates a real change in trend in the RSV data. Table 2 shows
the locations (in days) of the joinpoints for each country.
Some features of these points are analyzed in a later sec-
tion.

DISEASE SYMPTOMS

Table 3 shows the RSV results for the disease symptoms. It
can be seen that for all these countries, no joinpoints (and,
therefore, no change in trend) were found for fatigue, di-
arrhea, conjunctivitis, and myalgia symptoms. Apparently,
these four symptoms did not receive the attention of Google
users in any of the studied countries. Fever and cough, on
the other hand, showed a meaningful trend (2 joinpoints)
in all the studied countries, except Oman. Sore throat was
meaningful only in Kuwait, Qatar, and UAE. Searches for
the headache symptom were sought only in UAE, loss of
smell was meaningful only in Kuwait and UAE (2 join-
points), shortness of breath was searched for in Kuwait,
Qatar, and UAE, and finally, searches for chest pain were
meaningful only in UAE. Figure 3 shows an example of RSV
plots over the studied period for fever in all countries except
Oman, where searching for fever was not statistically signif-
icant.

PROTECTIVE MEASURES

Table 4 shows that apart from Bahrain, all other countries
experienced a meaningful search for all the four selected
prevention measures (social distancing, quarantine, hand
sanitizers, and masks). For Bahrain, the users were inter-
ested only in the quarantine (average RSV of 11.1). For
Kuwait, the order of importance was as follows: quarantine
(14.5), masks (12.8), hand sanitizers (9.0), and social dis-
tancing (7.6). For Oman, the order of importance was:
masks (28.0), quarantine (17.2), social distancing (7.4), and
hand sanitizers (7.2). For Qatar, the order of importance was
similar to Oman: masks (21.3), quarantine (19.6), social dis-
tancing (11.8), and hand sanitizers (7.1). Finally, for UAE,
the order of importance was: quarantine (23.3), social dis-
tancing (17.5), hand sanitizers (14.3), and masks (11.8).

DISCUSSION

The significant media coverage surrounding the COVID-19
pandemic has certainly generated substantial web search
activities in Google. This phenomenon explains why Google
users in the studied countries began searching for Coron-
avirus around the time their countries reported their first
cases. In this regard, the first COVID-19 cases in the five
countries were reported around the same time: Bahrain
(February 21), Kuwait (February 24), Oman (February 24),
Qatar (February 29), and UAE (February 29).! Table 2, on
the other hand, shows that the first joinpoint was observed
respectively on February 18 for Bahrain and Kuwait, March
9 for Oman, February 22 for Qatar, and February 27 for
UAE. These dates are close to the days of the first reported
cases, after which there was a sharp increase in search vol-
ume (Figure 1). Hence, there was a strong, positive relation-
ship between public interest and the growing disease bur-
den faced by these countries. The second joinpoint (Figure
2 and Table 2) corresponds, on the other hand, to the peak
of search volumes. It can be seen (Table 2) that search in-
terest in all the countries reached a peak around the same
time: April 4 to April 9. After the peak, a fall in trend of the
extracted RSV was seen (e.g., Figure 1) despite the increase
with time of COVID-19 cases in these countries. This find-
ing is most likely due to the public becoming familiar with
the pandemic and, therefore, searches for it were less fre-
quent.

Public interest in COVID-19 symptoms in the selected
countries was overall found to be associated with the fol-
lowing seven symptoms: fever, cough, sore throat,
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Table 3. Joinpoint analysis for disease symptoms

Country Bahrain Kuwait Oman Qatar UAE
Search Average RSV Average RSV Average RSV Average RSV Average RSV
category Numbe of Numbe of Numbe of Numbe of Numbe of
joinpoints joinpoints joinpoints joinpoints joinpoints
Fever 16.0 35.2 - 27.5 30.8
2 2 0 2 2
Cough 225 40.2 - 30.1 34.8
2 2 0 2 2
Fatigue - - - - -
0 0 0 0 0
Sore throat - 26.7 - 30.3 29.6
0 1 0 2 2
Headache - - - - 55.7
0 0 0 0 1
Diarrhea - - - - -
0 0 0 0 0
Myalgia - - - - -
0 0 0 0 0
Conjunctivitis - - - - -
0 0 0 0 0
Loss of smell - 7.1 - - 8.7
0 2 0 0 2
Shortness of - 33.0 - 18.3 36.1
breath o 1 0 1 2
Chest pain - - - - 44.1
0 0 0 0 1
RSV - relative search volume, UAE - United Arab Emirates.
Average RSV are calculated only for nonzero joinpoints.
Table 4. Joinpoint analysis for protection measures
Country Bahrain Kuwait Oman Qatar UAE
Search Average RSV Average RSV Average RSV Average RSV Average RSV
category Numbe of Numbe of Numbe of Numbe of Numbe of
joinpoints joinpoints joinpoints joinpoints joinpoints
Social - 7.6 7.4 118 17.5
distancing 0 5 ) ) 5
Quarantine 11.1 14.5 17.2 19.6 23.3
2 2 2 1 2
Hand - 9.0 7.2 71 14.3
sanitizer 0 5 1 5 5
Mask - 12.8 28.0 213 11.8
0 2 1 2 2

RSV - relative search volume, UAE - United Arab Emirates.
Average RSV are calculated only for nonzero joinpoints.

Journal of Global Health Reports



Using Google Trends to assess COVID-19 related web search behaviour in Arabian Peninsula

120
100
80

3

2 60
40
20
0

O O O O O O O O O o o o

AN AN AN NN AN AN NN NN NN

O O O O O O O O O O o o

A NN d NN N NN NN

|_;,ASS S SIS S TS S S TS

A = = = N N N N n N N ™M

T ey ey N e T Sy g My By e A

— O N 1N N O 0 O 1N Mm A O

— o - — — N N

e Bahrain e Kuwait

o O O O O O O O O O o O o o o o
AN &N A AN AN AN NN NN NN NN NN
O O O O O O 0O O O O O o o o o o
AN N N AN NN NN N AN NN AN AN NN
oy Mg Ty, My, N, Mg N, N Ny T Ty My Sey Ny M S
S § 8 8 10NN n O W WO NNINNO®
Ty They Ny PRy My My Ty Sy es TRy e Mg e Ny ey S
O < N O 0 O & & OO ™~N 1N n 1 O N <

T &N ™M — - — = N

Date

Oman Qatar e UAE

Figure 1. Relative search volume for “coronavirus” search for the different countries.

RSV - relative search volume, UAE - United Arab Emirates.

All: 3 Joinpoints
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— 1.0-58.0 Slope = 0.19*
— 58.0-95.0 Slope = 2.20°

— 95.0-125.0 Slope =-2.05"
125.0-220.0 Slope =-0.28"

Proportion

0 22 44 66 ae 10 132

Column 1

154 176 198 220

* Indicates that the Slope is significantly different from zero at the alpha = 0.05 level.

Final Selected Model: 2 Joinpoints.

Figure 2. Joinpoint results for “coronavirus” relative search volume of Figure 1 for UAE.

headache, shortness of breath, chest pain, and loss of smell.
However, there are disparities between the studied coun-
tries. Bahrain reported interest only in two symptoms,
Kuwait five, Qatar four, whereas UAE reported an interest
in all the symptoms. Oman, on the other hand, did not

report interest in any of the symptoms. There are three
plausible explanations for these disparities: One has to do
with the low internet penetrance rate in Oman (78%) com-
pared to the other countries (>95%). The other reason is
that the awareness of the disease was probably more wide-
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spread in social media in some countries; thus, interested
people could have sought online health information using
social media, such as Facebook or Twitter. In this regard,
it was shown that social media has a major influence on
health-seeking behavior in some countries of the Arabian
Peninsula.21-23 These disparities may also be due to poor
data collection by GT in Bahrain and Oman. Some extracted
GT data for these two countries showed a high variability
in RSV, producing alternating zero values (suggesting that
no searches had been undertaken on that day). It could be
that a significant proportion of users were executing useful
searches during those dates; however, GT labeled low vol-
ume data relative to the peak as zero.

Moreover, in terms of the importance of the volume of
searches, it can be seen from Table 3 that for Bahrain,
searches for cough were more important (average RSV of
22.5) than fever (16.0). For Kuwait, the order of importance
was the following: cough (average RSV of 40.2), fever (35.2),
shortness of breath (33.0), sore throat (26.7), and loss of
smell (7.1). For Qatar, the order of importance was: sore
throat (30.3), cough (30.1), fever (27.5), and shortness of
breath (18.3). Finally, for UAE, the order of importance was:
headache (55.7), chest pain (44.1), shortness of breath
(36.1), cough (34.8), fever (30.8), sore throat (29.6), and
loss of smell (8.7). One reason why some symptoms were
searched for more than others in any country could be due
to the fact that they reflect the actual symptoms of
COVID-19 in that specific country. However, because
COVID-19 epidemiological data are not being released by
the countries’ health authorities, it is not possible to con-
clude with certainty that the symptoms found through GT
are the actual prevalent disease manifestations. However,
the GT results are quite useful at this point and show at
least the major areas of interest of Google users in
COVID-19 symptoms in each country.

Figure 4 shows the variations of the RSV data for the
loss of smell symptom for Kuwait and UAE. The search for
this symptom was statistically significant (i.e., 2 joinpoints)
only for these two countries, although fewer people
searched for it as judged by the small average RSV values

shown in Table 3. The first joinpoint for UAE was detected
on April 14. It should be noted that the earliest date when
loss of smell was added to the list of official symptoms of
COVID-19 was on April 26 by the US CDC.23 Here, we see
a situation where people in UAE searched on the internet
for a COVID-19 symptom long before it was added officially
to the list of symptoms, a result consistent with the con-
clusions reached in,!! who used GT to investigate searches
on the loss of smell symptom associated with COVID-19 in
eight countries.

With respect to prevention measures to control the
spread of the disease, quarantine seemed to be searched
for in all the studied countries. Moreover, the other pro-
tective measures (social distancing, masks, and hand san-
itizers) were also searched for in all the countries except
Bahrain. The most likely reason for this disparity is again
poor data collection and management by GT because the
extracted GT data for Bahrain showed alternating zero val-
ues. It may be possible that many users were executing use-
ful searches, but GT ignored low volume data relative to the
peak.

CONCLUSIONS

This study is the first of its kind to assess public awareness
of COVID-19 in the five relatively small countries of the
Arabian Peninsula. The results of this study are strength-
ened by the particularly high internet penetrance rate in
four of the five studied countries, the high market share of
Google, and the inclusion of search keywords in different
languages. From this point of view, Google Trends was use-
ful in uncovering the major areas of public interest associ-
ated with the COVID-19 pandemic. In this regard, GT was
found to be strongly used in connection with COVID-19 in
UAE, Kuwait, and Qatar. However, GT data were found to
have limited use in Bahrain and especially in Oman. This
difference may be due to the low internet penetrance rate in
Oman, poor data collection where GT ignored small search
volumes, and most likely the preference of people to use
social media or other venues for their inquiries. The use
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of Google Trends as a public health tool could be substan-
tially improved if its methods for data collection are pub-
licly known. Data mining of the public is a growing concern.
However, the data collected by GT is publicly available,
completely anonymous, and user activity is only monitored
when using the Google Search Engine and not their internet
activity afterward. Finally, our methods could be applied to
other regions, which may show different results. This strat-
egy could offer insight into the behavior of the SARS-CoV-2
(severe acute respiratory syndrome coronavirus 2) with re-
spect to different ethnicities and climates, ultimately allow-
ing improved quality of information being released to the
public. This approach will also allow accurate monitoring of
the disease outbreak and public response.
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