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Abstract

Background: A significant source of health-related information is still the internet. This study examines the general public’s online health-
seeking habits and assesses if there may be a connection between the public’s awareness of COVID-19-related symptoms before, during, and after the
COVID-19 pandemic. Google Trends’ monthly search volumes (MSVs) were examined for the periods of thirty-six months (2020-2022) for searches
in Nigeria and the United Kingdom. The rationales for the selection of these two countries were to gain a global perspective based on population
and the fact that they are the closest allies.

Result: The study found that during the heat of the COVID-19 pandemic evidenced by travel restrictions, social distancing, and economic
lockdown there were increasing COVID-19 symptom-specific search terms, but when the COVID-19 measures were relaxed, the searches were
reduced in Nigeria and the United Kingdom. It can be noted that public interest and consciousness about a specific search term and other connecting
search terms are influenced by the level of government policy action on the term. This happened in the case of COVID-19 symptom-specific search
terms.

Conclusion: This study found that Fatigue, Dry cough, Sore throat, and Fever were the common symptoms of COVID-19 in Nigeria, while Dry
cough, Sore throat, Anosmia, and Fever were the common symptoms of COVID-19 in the United Kingdom. Public interest and consciousness about
specific and connecting search terms such as COVID-19 increase when influenced by the level of government policy action on the term which is
echoed by the media.

Keywords: Google Trend Analysis; Public Interest; Awareness; COVID-19; Nigeria; United Kingdom
Abbreviations: COVID-19: Coronavirus disease 2019; WHO: World Health Organization

Background

The COVID-19 pandemic’s consequences on public health are  first countrywide lockdowns in various nations. The epidemic
now becoming clearer as we pass the three-year mark since the has permanently altered the way billions of people live; abrupt
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governmental limitations severely restricted people’s capacity to
mingle and engage both at home and work [1,2]. Along with school
closings, the obligation of parents to support home-schooling,
social distancing and isolation, and mobility restriction, many
individuals lost their jobs or experienced unemployment, which
will have increased health-related difficulties.

Healthy living is crucial to all fields most importantly public
health during anxiety-induced moments. But it comes as no
surprise to hear those surveys of multidisciplinary, healthcare
professionals and the general public have revealed that poor
health conditions were widespread during the pandemic [3,4]. The
difficulty in mobility and sleep are part of them. This contributed to
public health issues before the pandemic, especially given their link
to inadequacies in overall wellness [5,6].

There is a well-documented impact on health-related factors
such as fatigue, weight management, cognitive performance,
concentration and others, as well as for diseases such as
cardiovascular disease, cancer, and diabetes [7,8]. This is true even
when symptoms of disorders are not considered clinically relevant
according to specific diagnosis criteria. However, recommendations
for healthy living may be offered in print or online formats, which
should expand public access to this education and information
(Irish et al.,, 2015; Morin, 2010). Statistics show a steady increase in
the number of searches for health-related subjects online.

According to the Consumer Health Online Research Report,
(2017), fifty-seven per cent of US consumers would instead
conduct their initial research online than contact a doctor or other
healthcare provider (32%). Examining search patterns may provide
a clear indication of the subjects most important to the ordinary
individual seeking health information and that would benefit from
being covered. Additionally, since the general public relies on
Google for health-related searches, it would be interesting to look
into how the epidemic and the ensuing lockdowns and lifestyle
adjustments correspond with available public searches for health-
related information in Nigeria and the United Kingdom.

To evaluate broad public interest and knowledge in various
illness areas, the study of internet search patterns is being employed
more often [9-11]. In Nigeria and the United Kingdom, Google
receives 98.68% and 98%, respectively, of all search traffic on the
internet (Statista, 2023). Therefore, examining Google searches in
two populous nations on separate continents is a useful method to
learn more about the difficulties associated with COVID-19. The
study of COVID-19-related searches offers a distinctive perspective
on how information regarding COVID-19 is accessed, which is
important given the high incidence of health-related problems
throughout the world [12,13]. Search volume, and terminology
often used by the general public are a few of them.

Methods
Google trends tool

Google Trends is a freely accessible tool that uses periodic
search volume to offer information on the temporal patterns of
search queries that the general population have entered into the

Google search engine. For this study, monthly search volume (MSV)
was used. MSV represents the total number of searches made
during a given month in a particular nation using Google.

Selection of countries and periods for assessment

Google Trends for the period of thirty-six months (2020-2022)
for searches specifically related to COVID-19 symptoms across the
two countries (Nigeria and the United Kingdom). The rationale for
the selection of these two countries was to gain a global perspective
based on population and the fact that they are the closest allies in
which Google is a commonly used search engine. Data spanned
from January 2020-December 2022, which revealed the situation of
COVID-19 and the post-COVID-19 pandemic (based on the monthly
breakdown and shown in the Google Trends output).

The trend in 2020 was compared with trends in 2021 and 2022,
and inferences were drawn. There were comparisons of searches
generated for the two countries. The data for each search were
compared and correlated with the Coronavirus 2019 searches to
achieve further inference on these online search trends.

Selection of search terms for assessment

COVID-19 symptom-specific terms were selected based on
symptoms described by the World Health Organization. The WHO
constitution states that ‘health is the state of complete physical,
mental and social wellbeing and not merely the absence of disease
or infirmity’ [14,15]. This study deals with COVID-19 symptoms.
The COVID-19-specific search terms were Coronavirus disease
2019, Fever, Anosmia, Sore throat, Dry cough, and Fatigue. These
are shown in Table 1. The trends were drawn using Microsoft
Excel for all search terms, and the results were summarized and
compared for each country (Table 1).

Result

Data generated from Google regarding COVID-19 symptom-
specific search terms and the general health and wellbeing search
terms were detailed in Table 2 which was used to achieve the line
graphs shown in Figures 1-6. The line graph is shown in Figure 1 on
the comparison of fatigue search terms in Nigeria and the United
Kingdom from January 2020 to December 2022. The searches
on dry cough and sore throat search terms in both countries are
shown in Figures 2 and 3. The searches on Anosmia, Fever, and
Coronavirus disease 2019 search terms in both countries were
shown in Figures 4, 5 and 6. The relationship between Coronavirus
disease 2019 search terms and other related search terms (Fatigue,
Dry cough, Sore throat, Anosmia, and Fever) were shown in (Figure
1-6) (Tables 3a and 3b).

Discussion

Internet search data are being increasingly used in healthcare
studies to provide insights into population behaviour and health-
related phenomena (Nuti et al., 2014; Tizek et al., 2019; Zink et al.,
2019). The current study aimed to assess whether the COVID-19 of
2020 affected health and well-being searches, concerning searches
specific to COVID-19 symptoms and searches conducted after the
pandemic.
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Figure 1: Search term on Fatigue.
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Figure 2: Dry cough.
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Figure 3: Sore throat.
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Figure 5: Fever.
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Figure 6: Coronavirus disease 2019.
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Table 1: List of search terms selected for assessment on Google Trends.

COVID-19 symptom-specific search terms

Coronavirus disease 2019

Fever

Anosmia

Sore throat

Dry cough
Fatigue
Table 2: List of COVID-19 symptom-specific search terms.
katigue Coronavirus disease
Dry cough Sore throat Anosmia Fever 2019
Month . United United United S United S .
Nigeria l_Jmted Nigeria King- Nigeria King- Nigeria King- Nl_ge King- nge l_Imted
Kingdom ria ria Kingdom
dom dom dom dom
Jan 2020 123 280 25 46 103 71 49 13 44 68 55 0
Feb 2020 156 270 44 46 112 79 0 10 44 74 77 6
zl\g% 293 383 213 279 296 298 0 141 50 208 186 190
Apr 2020 165 286 88 72 179 104 144 61 27 104 0 47
May 266 352 67 34 175 86 195 143 29 102 30 21
2020
Jun 2020 119 294 39 20 111 58 230 28 20 71 48 15
Jul 2020 134 317 43 22 93 68 134 27 17 56 36 0
Aug 182 352 53 30 89 112 159 27 19 62 66 6
2020
Sep 2020 97 303 18 58 67 156 25 36 13 59 46 10
Oct 2020 161 318 44 40 75 96 130 44 15 51 0 23
Nov
2020 159 362 49 39 110 91 0 47 29 59 26 19
Dec 2020 170 274 54 43 107 98 192 42 19 56 0 19
Jan 2021 191 406 46 38 119 85 57 40 18 62 0 23
Feb 2021 124 326 23 20 88 47 31 26 16 47 0 9
Mar
181 329 30 25 71 66 51 16 14 53 31 21
2021
Apr 2021 151 318 25 28 78 58 35 10 13 61 0 14
May
2021 127 398 29 46 103 95 116 14 16 77 46 15
Jun 2021 140 328 27 42 71 75 30 15 16 107 0 10
Jul 2021 126 324 35 39 107 92 46 29 16 73 0 16
Aug 181 408 37 47 128 114 66 29 20 78 64 9
2021
Sep 2021 153 292 30 57 87 137 161 19 15 63 66
Oct 2021 231 356 40 89 113 146 15 39 19 80 70 4
Nov 160 288 46 65 103 105 0 23 16 64 0 0
2021
Dec 2021 104 295 62 75 148 148 14 44 17 74 0 6
Jan 2022 236 436 62 56 136 112 31 50 18 78 40 17
Feb 2022 219 342 57 39 112 82 23 27 17 81 0 0
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Mar 245 366 36 46 96 98 18 26 17 85 60 0
2022
Apr 2022 196 360 25 45 108 81 32 20 16 79 0 11
May 243 420 52 51 118 95 0 21 20 107 21 12
2022
Jun 2022 221 331 42 47 122 93 40 16 18 111 24 0
Jul 2022 196 410 62 51 162 110 13 21 25 104 38 11
Aug 164 322 40 31 113 58 37 11 17 60 16 14
2022
Sep 2022 164 277 33 35 111 80 20 5 16 60 100 0
Oct 2022 241 362 54 70 147 106 14 11 21 88 20 14
Nov
2022 215 290 42 58 128 89 48 11 17 104 48 0
Dec 2022 188 251 40 118 147 158 0 12 16 262 54 11
Table 3a: Correlation between Coronavirus disease 2019 search term and other COVID-19 symptom-specific search terms in Nigeria.
FatNig DrCNig SoThNig AnoNig FvNIG
345(%) 538(*%) 502(*%) -0.094 550(*%)
CovNIG Pearson Correlation Sig. (2-tailed) N
0.039 0.001 0.002 0.584 0.001
36 36 36 36 36

*Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.01 level (2-tailed).

Table 3b: Correlation between Coronavirus disease 2019 search term and other COVID-19 symptom-specific search terms in the United Kingdom.

FatUK DrCUK SoThUK AnoUK FvUK
0.207 .847(*) 728(*%) .698(**) 488(*)
CovUK Pearson Correlation Sig. (2-tailed) N 0.226 0 0 0 0.003
36 36 36 36 36

**Correlation is significant at the 0.01 level (2-tailed).

The line graph shown in Figure 1 on the comparison of fatigue
search terms in Nigeria and the United Kingdom revealed that this
search term in the United Kingdom is more than that of Nigeria. It
is expedient to note that the impact of COVID-19 was felt in January
2020 across the world when there were population mobility
restrictions. The impact was deepened in February and March 2020.
This impact was felt on the fatigue search term in both countries
especially in Nigeria because of the high trough shown in Figure 1.
In the United Kingdom, there seems to be a culture of searching for
fatigue because of the level of seasonal variation shown in Figure
1. The searches on dry cough and sore throat search terms in both
countries shown in Figures 2 and 3 clearly show that it is quite
evident in February and March 2020 which was the heat of the
COVID-19 period in the world.

As shown in Figure 4, the search term for Anosmia in Nigeria
is quite more than in the United Kingdom, and the search term in
the two countries clearly shows the impact of COVID-19. As shown

in Figure 5, the search term Fever in the United Kingdom is more
than in Nigeria, and this search term in the United Kingdom clearly
shows the impact of COVID-19. The exact impact of COVID-19 in
the two countries was shown in Figure 6 where the Coronavirus
disease 2019 search term was more evident between February and
March 2020. During the post-COVID-19 pandemic, these COVID-19
symptom-specific search terms were reduced. This implies that
public consciousness of the deadly diseases was reduced as the
mobility restrictions, social and physical distancing, and other
related measures were relaxed by various governments.

As shown in Table 3a, the variables are denoted. Coronavirus
disease 2019 is represented with CovNIG, Fatigue is represented
with FatNig, Dry cough is represented with DrCNig, Sore throat is
represented with SoThNig, Anosmia is represented with AnoNig,
and Fever is represented with FvNig. The correlation values
revealed that there is a positive and significant relationship
between the search term of Coronavirus disease 2019 and the
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following search terms: Fatigue (R = 34.5%; p-value = 0.039), Dry
cough (R = 53.8%; p-value = 0.001), Sore throat (R = 50.2%; p-value
= 0.002), and Fever (R = 55.0%; p-value = 0.001) in Nigeria. This
implies that the search terms Coronavirus disease 2019, Fatigue,
Dry cough, Sore throat, and Fever in Nigeria are related especially
during the heat of the COVID-19 pandemic that is evidenced by
travel restrictions, social distancing, and economic lockdown. It
also implies that Fatigue, Dry cough, Sore throat, and Fever are the
common symptoms of COVID-19 in Nigeria.

As shown in Table 3b, the variables are denoted. Coronavirus
disease 2019 is represented with CovUK, Fatigue is represented
with FatUK, Dry cough is represented with DrUK, Sore throat is
represented with SoThUK, Anosmia is represented with AnoUK, and
Fever is represented with FvUK. The correlation values revealed
that there is a positive and significant relationship between the
search term of Coronavirus disease 2019 and the following search
terms: Dry cough (R = 84.7%; p-value = 0.000), Sore throat (R =
72.8%; p-value = 0.000), Anosmia (R = 69.8%; p-value = 0.000),
and Fever (R = 58.8%; p-value = 0.003) in the United Kingdom.
This implies that the search terms Coronavirus disease 2019, Dry
cough, Sore throat, Anosmia, and Fever in the United Kingdom are
related especially during the heat of the COVID-19 pandemic that
is evidenced by travel restrictions, social distancing, and economic
lockdown. It also implies that Dry cough, Sore throat, Anosmia,
and Fever are the common symptoms of COVID-19 in the United
Kingdom.

Furthermore, when comparing the correlation results of
Nigeria with that of the United Kingdom, it can be seen that the
major difference is the absence of Anosmia among the COVID-19
indices in Nigeria, and the absence of Fatigue among the COVID-19
indices in the United Kingdom. This is because those variables
are uncorrelated with the search term of Coronavirus disease
2019 in each country. It can also be seen that the major COVID-19
symptoms in the United Kingdom as identified in the analysis
were strongly correlated compared to that of Nigeria. This implies
that the Coronavirus disease 2019 in the United Kingdom is more
pronounced among the public, and the citizens are more aware of
the disease and its symptoms than in Nigeria.

The study found that during the heat of the COVID-19 pandemic
evidenced by travel restrictions, social distancing, and economic
lockdown there were increasing COVID-19 symptom-specific
search terms, but when the COVID-19 measures were relaxed, the
searches were reduced in Nigeria and the United Kingdom. It can be
noted that public interest and consciousness about a specific search
term and other connecting search terms is influenced by the level of
government policy action on the term which is echoed by the media.
The study by Fiorenzato et al. (2021) on the COVID-19 pandemic
has emphasized the nexus between local infection rates and the
media, and the study found that people who are often exposed to
COVID-19 mass media, as well as those who live in neighborhoods
or places with high infection rates, experienced more depressive
and anxious symptoms.

Given the increased worldwide media coverage of the
pandemic, Starcevic et al. (2020) and Walker, [16] noted that it is
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not unexpected that searches for symptoms unique to COVID-19
rose in March and April 2020. Notably, some searches on the
symptoms did not increase.
Nigeria and Fatigue searches in the United Kingdom did not have

For instance, Anosmia searches in

any significant increase. Nonetheless, the searches for many
COVID-19 symptoms increased such as Fatigue, Dry cough, Sore
throat, and Fever in Nigeria, while Dry cough, Sore throat, Anosmia,
and Fever in the United Kingdom. From these findings, it could be
conceived that a strong relationship exists during such health crises
as the pandemic, which is linked with shifts in the general public’s
online health searches.

This study found a positive and significant relationship between
the search term Coronavirus disease 2019 and the following search
terms: Fatigue, Dry cough, Sore throat, and Fever in Nigeria. It also
found a positive and significant relationship between the search
term Coronavirus disease 2019 and the following search terms
Dry cough, Sore throat, Anosmia, and Fever in the United Kingdom.
Comparable research that utilized Google Trends data to assess the
effects of lockdown in Europe and the USA discovered a substantial
rise in search intensity for certain wellness phrases as a result of
the lockdown [17,18]. This correlation may be evidence for the
existence of this link. Unfortunately, the wider impact of such online
health searches may be a sign that people tend to ignore non-COVID
symptoms, which has negative effects on reporting, referrals to
secondary care, and health outcomes (Riemann et al., 2017). This is
something that has already been reported in many regions.

Itis yet unclear if such a substantial correlation between online
search behaviours and other studies’ findings about excessive
internet use. It is intriguing to note, nevertheless, that there may
be a connection between such a significant association with online
behavioural patterns, such as compulsive online research for
health-related information, especially for certain symptoms [19].
Additionally, some studies have identified a syndrome known as
“information overload” in which people are overloaded and unable
to digest all of the communication and information accessible [20].

Conclusion

The results of this study emphasize the significance of
heightened healthcare professionals’ awareness and aggressive
outreach to the general public during public health emergencies like
COVID-19. When media and public communication become heavily
focused on a particular issue like COVID-19, such techniques will
aid in the development of solutions to promote the quality of overall
health and wellness. In populations with lower health literacy and
a variety of health-seeking behaviours, the pandemic has raised
awareness of the importance of public health communication
[20,21]. Now is the time to look to the future and consider how we
can use what we’ve learned to improve the general health of the
population, both in the event of future pandemics and as ongoing
public health interventions.

Implications of the study

Itis well-documented that the COVID-19 pandemic significantly
decreased the population’s overall health (Zhang et al, 2020;
Ge et al., 2021). Social-distancing laws implemented in 2020 led
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to a decrease in health-seeking and primary care consultations,
according to studies that have highlighted the pandemic’s hidden
toll on other facets of healthcare and health services [23] Riemann
etal, 2017; The Health Foundation, 2020). Researchers, healthcare
professionals, and economists are becoming more aware of the long-
term effects of mobility restrictions and social-distancing policies
on both health outcomes and healthcare resource requirements
as the COVID-19 pandemic’s periods in many countries, including
Nigeria and the United Kingdom, are coming to an end (Cena et al.,
2021).

Limitations of the study

There are several restrictions on the Google Trends tool and
the selection criteria in this study. Google Trends does not take into
consideration factors like age, gender, or underlying medical issues
when analyzing internet searches at the population level. Because
some internet users may utilize search engines other than Google,
there are no conclusive interpretations available for this study.
Although the quality and repeatability of Google Trends as a source
for scientific study may be called into doubt due to its usage of a
proprietary algorithm, the service is nonetheless valuable (Nuti et
al.,, 2014).

Nigeria and the United Kingdom were chosen for this study. It
would be beneficial to compare the searches that emanate from
other nations in future studies. Only COVID-19 symptom-specific
search terms were employed in this study. Additional search
terms may be included in future study studies to provide a more
comprehensive picture of internet searches linked to COVID-19 or
other infectious disorders [22-33].
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