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ABSTRACT 

Introduction: Google Trends is a data tool that measures the volume of online searches and has been proven to be associated with changes in the search for 

medical care. This study aims to identify a possible increase in searches about flu vaccination during the COVID-19. 

Methods: We performed an analysis on the “flu vaccine” (2016-2020). Relative search volume (0 to 100, highest interest in the query) was studied for two groups 

of countries, according to the incidence rate of COVID-19 (highest: Belgium, Czech Republic, Spain, Portugal, Denmark; lowest: Poland, Sweden, Norway, 

Finland, Greece). 

Results: Median search volume before COVID-19 varied between 0 (Czech Republic and Portugal) and 4 (Belgium and Poland) outside the flu vaccination 

season and between 0 (Czech Republic) and 31 (Greece) during the vaccination season. 

As COVID-19 settled, the online search increased outside vaccination season in every country (p<0.05), except in the Czech Republic (p=0.22). During 

vaccination season, the search also increased in every country (p<0.05) except Finland (p=0.21). 

As to the percentage of increase in search during vaccination season during COVID-19, the top 5 countries were: Czech Republic (5200%), Spain (484,6%), 

Poland (400,0%), Denmark (311,8%) and Portugal (280%). 

Conclusion: Flu vaccination is one of the most acknowledged public health measures and its online search peaks annually in most of the studied countries. The 

COVID-19 pandemic increased its search, predominantly in countries with higher incidence. 
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Introduction

Google Trends (GT) is an online free-access tool provided by the Google® 

company that grants access to metadata about the population´s searches in 

online search engines worldwide.[1] The extracted data allows us to study 

people´s search behavior through information about how often a determined 

concept is searched in a defined period and a determined geographical 

location. All topics can be analyzed, including flu-related interest in 

vaccination and epidemiology [1,2]. Various studies about health literacy 

found a link between how often a determined subject is searched online and 

changes in healthcare search. This happened with breast cancer, as increased 

online searches reflected in more people seeking screening tools. On the other 

hand, this also happened during the COVID-19 pandemic as more people 

searched for conditions with similar symptoms to the disease caused by the 

SARS-CoV-2 virus. [1,3,4] This may be a potential method to study the 

efficacy of health campaigns, their impact on the search for clinical resources, 

but also the impact of pandemics or public health interventions, and how they 

are influenced by the geographical location of searchers. 

Flu is a respiratory infection with a very particular seasonal pattern. There 

are groups of patients more vulnerable to morbimortality caused by influenza, 

including children, the elderly, and patients with chronic conditions. Children 

pose an antagonistic scenario as reported incidences of short and long-term 

morbidity were higher in flu infection compared to COVID-19, which was 

described as mostly a mild disease in this age group. [5] Since flu vaccination 

campaigns happen to be held yearly in most European countries, it is of high 

concern to study if the COVID-19 pandemic changed people´s interest in this 

particular type of vaccination. This may happen primarily because the most 

common symptoms described with COVID-19 are similar to the ones caused 

by the flu. On the other hand, the fear of reaching healthcare services would 

pose an additional interest in protection against every disease whose 

incidence would usually rise in that determined period of the year. [4] 

Articles on the actual rates of flu vaccination are contradictory; while some 

indicate that the population was more interested in vaccinating, even though 

a very low circulation of H1N1 was later observed, others demonstrate an 

actual decrease in the vaccination rate of children during the pandemic. [6,7] 

Studies in Italy show an increase in flu vaccination rates in children during 

the COVID-19 pandemic, and it was one of the countries with the highest 
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incidence in the first months of the pandemic in Europe. [8] Even though 

Vaccination rates represent a good measure of how the population is 

interested in that specific primary prevention measure, it is yet to be studied 

if people did want to know about the flu vaccine afterward, decided not to do 

it, or were not able to do it. Although the COVID-19 pandemic reached every 

country in Europe, it is also important to study whether countries with higher 

incidences of COVID-19 in children also had different search patterns about 

flu vaccination compared with countries with lower incidences. 

Therefore, we aimed to identify a possible increase in the pattern of online 

searches about flu vaccination and the impact of the COVID-19 pandemic on 

that interest. 

Methods 

This is a longitudinal study conducted retrospectively for the period between 

October 2016 and October 2020. This period was chosen to include the first 

wave of COVID-19 hitting Europe, including the expected annual flu 

incidence period in the European region. 

To compare the impact of the COVID-19 pandemic on influenza vaccination 

demand, we selected countries with the highest COVID-19 incidence rates, 

where social distancing measures, personal protection, and difficulties in 

accessing healthcare resources played a significant role in shaping social 

behavior, leading to increased demand for primary prevention strategies. The 

country selection was then performed through the reported incidence of 

COVID-19 disease by the European Diseases for Control and Prevention 

(ECDC), as the cumulative incidence rate of the previous 14 days per 100.000 

habitants in the group of children under 15 years between week 37 and 41 of 

2020. The model was applied to the population group of individuals below 

15 years old, as other studies have validated data for this age group through 

Google Trends in vaccine online searches, including during the COVID-19 

pandemic. The period between week 37 and week 41 was chosen, as these 

weeks typically precede the first cases of flu, making it the week when 

vaccination campaigns would usually begin. Countries with less than 20.000 

children in the defined age group were excluded. We also excluded countries 

in which metadata was not available completely for the defined time period. 

Two groups of 5 countries were then selected according to the highest and 

lowest incidence of COVID-19. The first group included the Czech Republic 

(247,4), Spain (286,9), Belgium (213,9), Portugal (87,4), and Denmark 

(86,9), and the second group included Greece (18,1), Finland (17,9), Norway 

(15,2), Sweden (11,4) and Poland (4,3). 

We then assessed online searches through GT (https://trends.google.com/; 

Google, LLC, Mountain View, CA, USA) for Flu Vaccination. Query 

selection was performed using the predefined GT topic “flu vaccine,” as it 

includes language and extended synonym matching. This way, it 

encompasses various possible ways of researching the topic, reducing the 

bias of idiomatic expressions and the search for combined terms, which could 

result in a falsely low demand for the term. Google Trends presents the search 

volume for each term or topic through a relative measure called “relative 

search volume” (RSV). Therefore, we retrieved all data as relative search 

volume (RSV), which represents search interest over time for a given topic 

as a proportion of all searches on all topics on Google at that time and 

location. Values can range from 0 to 100, where 100 is the maximum interest 

for that topic in that time and location selected, and 0 is the lowest interest. 

We considered the flu vaccination season (FVS) between weeks 38 and 44 

yearly and the COVID-19 pandemic (CVP) from week 4 of 2020 as the first 

reported case in Europe was diagnosed. The decision to divide the RSV into 

two periods (flu vaccination season vs outside vaccination season) is related 

to reducing the bias of seasonality, as it is expected that interest in the flu 

vaccine will increase during the period when it is offered to the population. 

Therefore, the comparisons were made considering these two distinct 

periods. 

To control bias, RSV was initially represented with central tendency and 

dispersion measures to compare searches within or outside the flu season and 

afterward plotted for these two periods according to the COVID-19 pandemic 

(before or during). 

To evaluate the shift in the distribution of RSV between these 4 periods (flu 

season before the pandemic, outside flu season before the pandemic, flu 

season during the pandemic, and outside flu season during the pandemic), 

non-parametric tests were employed due to the non-normal distribution in 

quantitative variables (Wilcoxon test for paired samples). Additionally, the 

extent of increase or decrease in the search was determined as the relative 

increment in the median compared to the previously known median RSV for 

the same period. This measure was used to more accurately compare the 

magnitude of the increase as most countries had heterogeneous profiles of 

search before the COVID-19 pandemic. 

Data analysis was performed using Statistical Package for Social Sciences® 

26.0 and Matlab® R2020a. 

Results 

Analysis of online searches about flu vaccination was performed for every 

country, and data was retrieved for the defined period, with weekly analysis 

of RSV.
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Table 1 -Median Search Volume per period and per country 

Median interest in the topic for time-analysis subgroups is represented in Table 1. The Czech Republic was the only country without a significant difference in 

the search for flu vaccination outside the flu season (p=0,22). In contrast, Finland was the only country where that difference was not found during flu season 

(p=0,21). 

*Wilcoxon test for paired samples 

Table 2 - Variation of Relative Search Volume during flu season per country 

Regarding the variation of median interest during flu season, the median´s average percentual increase is represented in Table 2. 

Countries 

RSV during flu season 

Median (variance) 

  

Pre-pandemic Pandemic Variation of the median 
Median´s Average percentual 

increase 

Belgium 24,5 (145,7) 61,0 (769,2) +36,5 149,0% 

Czech Republic 0,0 (354,8) 52,0 (705,9) +52,0 >5200% 

Denmark 8,5 (36,9) 35,0 (1068,1) +26,5 311,8% 

Spain 8,0 (47,1) 76,0 (1412,5) +68,0 850,0% 

Portugal 10,0 (66,3) 38,0 (593,5) +28,0 280,0% 

Finland 13,0 (158,6) 34,0 (1618,2) +21,0 161,5% 

Greece 31,0 (556,5) 79,0 (770,6) +48,0 154,8% 

Norway 20,0 (469,1) 69,0 (487,7) +49,0 245,0% 

Poland 11,0 (23,3) 55,0 (158,3) +44,0 400,0% 

Sweden 7,5 (49,9) 14,0 (267,6) +6,5 86,7% 

Countries Outside Flu season Flu season 

Pre-pandemic Pandemic p* Pre-pandemic Pandemic p* 

Belgium 4,0 (217,7) 54,0 (407,7) <0,01 24,5 (145,7) 61,0 (769,2) <0,01 

Czech Republic 0,0 (217,7) 0,0 (477,8) 0,22 0,0 (354,8) 52,0 (705,9) <0,01 

Denmark 1,0 (6,7) 5,0 (14,3) <0,01 8,5 (36,9) 35,0 (1068,1) <0,01 

Spain 1,0 (14,7) 42,0 (260,3) <0,01 8,0 (47,1) 76,0 (1412,5) <0,01 

Portugal 0,0 (25,9) 18,0 (179,2) <0,01 10,0 (66,3) 38,0 (593,5) <0,01 

Finland 1,0 (118,7) 63,0 (900,7) <0,01 13,0 (158,6) 34,0 (1618,2) 0,21 

Greece 2,0 (111,2) 42,0 (794,0) <0,01 31,0 (556,5) 79,0 (770,6) <0,01 

Norway 1,0 (54,1) 16,0 (267,2) <0,01 20,0 (469,1) 69,0 (487,7) <0,01 

Poland 4,0 (85,9) 19,0 (55,0) <0,01 11,0 (23,3) 55,0 (158,3) <0,01 

Sweden 1,0 (154,8) 54,0 (887,3) <0,01 7,5 (49,9) 14,0 (267,6) 0,04 
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Discussion 

Before the COVID-19 pandemic, the flu was already a topic with a 

heterogeneous profile of search during the year, peaking annually before the 

winter. Articles of web-based health surveillance addressed this 

phenomenon, as more searches in Yahoo® happen during the flu season in 

the United States. [9] 

Regarding flu vaccination, this study highlights that during the COVID-19 

pandemic, interest in the topic increased globally. This increase in interest, 

particularly in flu vaccination is, although, surprising as flu incidence 

decreased globally after April 2020, closely related to the institution of 

confinement measures and utilization of individual protective devices. From 

the perspective of the population, the spread of two respiratory viral agents, 

similar in clinical features but different in the management of healthcare 

services, would pose the need to find protective measures for either and hence 

increase the search for the only vaccine available at the date – the flu vaccine. 

This change in search patterns is also described in similar articles regarding 

diseases rather than vaccination, where respiratory illnesses were more 

frequently searched, but also mental health issues and potential preventive 

medications. [10,11,12] 

The data showing contradictory changes in actual rates of immunization must 

be addressed with caution as people may have more interest in knowing if the 

flu vaccine is recommended but decide not to do it because of the lack of 

spread in this viral agent or out of fear of interaction with the COVID-19 

vaccine. [7,8] Other manuscripts, although originated from countries with 

higher vaccine hesitancy, show that parents believe the flu vaccine to be less 

effective than other vaccines, which can also be an argument contributing to 

lower rates of administration. [13] These contradictory data support the need 

to make more clear vaccination campaigns addressing the concerns raised by 

caregivers, and not focusing only on the message of an imposing public health 

measure. During the COVID-19 pandemic, not only was the flu circulating 

at lower rates, but it also did not present as a more virulent strain in children, 

translating into lower inpatient admission rates. [14] However, on the other 

end of the spectra, some countries reported a higher rate of flu vaccination 

coverage during the pandemic, and this finding can be attributed to several 

measures, including the coadministration with the COVID-19 vaccine, 

school-based programs of administration and the availability of nasal 

vaccines. [8, 15] 

The Czech Republic is a country with a very particular search pattern, as the 

median RSV was 0 for every period except the flu season during the 

pandemic. The flu vaccination is freely administered to at-risk groups of any 

age. In addition, there is a general recommendation for the whole population, 

although the vaccine is not covered by health insurance in the case of non-

risk groups. Studies report low COVID-19 vaccination rates in the Czech 

population during the first wave of the pandemic. [16] Czech Republic had 

an abrupt increase in the incidence of COVID-19 between September and 

October of 2020, and that may translate to the urge to find every potential 

preventive measure for respiratory illnesses that could rise parallelly to 

COVID-19 during autumn and winter, translating to a significant increase in 

the search of flu vaccination when comparing both pandemic and non-

pandemic periods. However, before the flu season, as the incidence of 

COVID-19 was steady, in contrast with more abrupt rising incidences in other 

countries, no significant difference was found in the interest in the search for 

the flu vaccine, maybe because no attributable benefit was found in that 

particular time. 

Finland did not significantly increase the interest during the flu season. 

Before the COVID-19 pandemic, the flu vaccine was in the national 

vaccination program for kids between 6 months and 3 years of age. During 

the pandemic influenza season, the vaccination program offered Injectable 

VaxigripTetra® vaccine for all age groups and FluenzTetra® nasal spray 

vaccine for children aged from 2 to 6 years. The fact that this was a vaccine 

routinely performed before the pandemic may have played a role in the low 

increase. [17] 

The 5 countries with a higher percentual increase in the search during the flu 

vaccination period were the Czech Republic, Spain, Poland, Denmark, and 

Portugal. From this group, 4 countries belong to the group of countries with 

a higher incidence of COVID-19, and that can add information to the studies 

already published about interest in respiratory topics and vaccination. 

However, these findings must be interpreted carefully as Finland, Sweden, 

and Greece had already significant search volume during the flu season 

before the pandemic. 

Our study only assessed the volume of searches and did not register the type 

or information of searched content. This limitation may pose two potential 

biases. The first is that the search for adult vaccination is diluted in the 

volume of searches, although it was not our aim to compare it to a children-

related specific search. On the other hand, we cannot guarantee that the 

searched content was reliable, and this study cannot confirm that a volume of 

searches translates into more health literacy, as misinformation is a reality yet 

to be controlled on online platforms. 

Conclusion 

In conclusion, this study suggests that the online search about the flu 

vaccination topic increased globally during the COVID-19 pandemic period, 

probably related to an increase in infection rates by SARS-CoV-2, during a 

period when the population is more aware of the value of primary prevention 

measures. 
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