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Abstract 

The analysis of data obtained through Google search is gaining in importance in numerous social 

sciences. This paper will show that this approach can be very useful in public health, demography and 

forecasting tourist demand in Croatia. The need for such non-standard modelling approaches is 

necessary on the one hand due to the delay of official data and on the other hand, because there is great 

uncertainty regarding future trends.1 We present the first studies of this type in South-eastern Europe. 

We have also developed a new approach and method by which data obtained through Google Trends 

(GT) can be standardized for comparison with official databases. Despite the many advantages of this 

approach, we consider the specifics and limitations of such data systems and warn in which cases the 

validity of interpretations and conclusions may be jeopardized.2 

In the first case study, we present the results of testing a method on the example of the Republic of 

Croatia that allows the detection and prediction of new cases of COVID 19 at an early stage. The main 

benefit of the proposed approach is reflected in the timely detection of new locations and hotspots of the 

pandemic. Such detection can redirect public health resources promptly and act preventively in the 

further spread of the infection, for example by introducing additional measures in a certain area. This 

method can also be used in demography for forecasting the birth rate. Using the method, we correctly 

predicted that in 2021 there will be between 12 and 14% fewer births in Croatia compared to previous 

years, ie 31,000 to 32,000, instead of the expected 36,000 - 37,000. In the third case study, we show that 

the use of GT for forecasting tourist demand is a useful method both at the state level and at the level of 

individual regions and cities in Croatia. Our results showed, and the official five months later confirmed, 

the recovery of Croatian tourism at the level of 15% better attendance than the previous season (2020). 

Keywords: COVID-19; Google; Google Trends; Croatia; pandemic spread forecast, tourist season, 

forecasting, the birth rate 

 
1 The paper is based on the previously published results of the author Tado Jurić:1.) Tado Jurić, Google Trends as 

a Method to Predict New COVID-19 Cases and Socio-Psychological Consequences of the Pandemic,  

 Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athensjournals.gr/mediterranean/2021-4210-

AJMS-Juric-05.pdf; 2.) Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u 

predviđanju dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 

147/148.  URL: https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-

pojave-novih-slucajeva-covid-a-19; 3.) Tado Jurić, Deep demographic aging of Croatia - predicting of natural 

population change with digital demography tools in: Strategic Approach to Aging Population: Experiences and 

Challenges, Ekonomski fakultet u Osijeku, 341-366, https://www.ceeol.com. /search/chapter-detail?id=960442; 

4.) Tado Jurić, 2021, Facebook i Google kao empirijska osnova za razvoj metode digitalnog praćenja vanjskih 

migracija hrvatskih građana, Ekonomski pregled (in publishing); 5.) Google Trends kao metoda za rano 

detektiranje pojave novih slučajeva COVID-a 19, 2021, Medix, 147/148, https://medix.hr/google-trends-kao-

metoda-za-rano-detektiranje-pojave-novih-slucajeva-covid-a-19 
2 See: Tado Jurić, 2021, Facebook i Google kao empirijska osnova za razvoj metode digitalnog praćenja vanjskih 

migracija hrvatskih građana, Ekonomski pregled (in publishing) 



I. Introduction 

 

The "googling" is an activity that individuals take first to find answers to many questions.3 

Google trend data was used in a different type of research: unemployment (Ettredge et al., 

2005); influenza outbreak (Doornik, 2009, Ginsberg 2009); predicting consumer behaviour 

(Goel et al., 2010); predicting inflation rates (Guzman, 2011); housing market forecasting 

(McLaren and Shanbhoge, 2011); forecasting changes in the stock market (Curme et al., 2014), 

forecasting migration trends (Jurić 2021) etc. 

The basic thesis of the paper is that the analytical tool Google Trends is a useful source of data 

for interdisciplinary research and that this data correlates with official dates. We show that GT 

can be used in public health in a time of the COVID-19 pandemic for identifying, estimating 

and predicting an increase in the number of new active cases both at the national level and by 

region in Croatia. Furthermore, in demography to forecasting a birth rate, and finally in tourism 

for forecasting a tourism season in Croatia. 

 

II. How Google search analysis can support COVID-19 research – case study I 

 

Google Trends has joined the fight against the pandemic by making researchers available sets 

of search trends to study the relationship between searching for terms related to symptoms and 

the spread of COVID 19.4 The use of artificial intelligence in the processing of data from public 

health surveillance databases in the United States for the first time accurately predicted the 

spread of COVID 19.5 Due to such successes, one of the consequences of the pandemic will 

undoubtedly be the strengthening of the role of artificial intelligence and the adoption of digital 

approaches in various fields of scientific research.6 Due to the above, we asked a research 

question, whether the method can be applied in the Croatian case. 

In the past, researchers have used Google search data to assess the health impact of heat, 

improve models for predicting flu outbreaks, and track the incidence of Lyme disease.7 

 
3 Tado Jurić, Gastarbeiter Millennials" Exploring the past, present and future of migration from Southeast Europe 

to Germany and Austria with approaches to classical, historical and digital demography, Hamburg, Verlag Dr. 

Kovač, ISBN: 978-3-339-12208-7. 
4 See: searchcovid19.com/, 2020. 
5 Niiler, E. An AI Epidemiologist Sent the First Warnings of the Wuhan Virus. Available online: 

https://www.wired.com/story/ai-epidemiologist-wuhan-public-health-warnings/ (accessed on 29 January 2020). 
6 Hantrais, L. Paul Allin , Mihalis Kritikos , Melita Sogomonjan , Prathivadi (2020). Covid-19 and the digital 

revolution. Contemporary Social Science: Journal of the Academy of Social Sciences 
7 Gabrilovich, E. (2020). Using symptoms search trends to inform COVID-19 research, Google Health, Published 

02 Sep 2020, https://blog.google/technology/health/using-symptoms-search-trends-inform-covid-19-research, 

accessed 4.01.2021. 



Ginsberg et al (2009) showed a way to improve early detection of the spread of influenza using 

Google search engine data in the United States8 (for a detailed review see Jurić, 2021).9 

This method is, of course, the more successful the more users use the Internet, ie the Google 

search engine. By mid-2020, 58% of the world’s population were internet users, compared to 

almost 90% in the European Union.10 Within the EU, the same survey showed that usage ranged 

from almost 98% in Denmark to less than 70% in Bulgaria, while in Croatia the ratio was 79%. 

As for the most popular search engine in Croatia, it is without a doubt Google with 91.8% of 

users.11 

 

2.1. Methodological explanation 

 

Google Trends is a trend search tool that shows the term's popularity when searching on Google, 

and you can see if a particular trend is on the rise or in decline (https://trends.google.com). 

When using this tool, we kept in mind that GT does not publish the total search volume. Instead, 

it standardizes search volume on a scale of 0 to 100 over the time being examined, with higher 

values indicating the time when the search volume was greatest, allowing for verifiable 

metrics.12 When interpreting the results, it is therefore important to take into account that only 

estimates of the rate of change of the trend and comparisons of terms can be given.13 This 

problem can be overcome by reconstructing the number of searches in a more detailed analysis 

of trends over a longer period, and the fact that GT indexes only those searches that exceed tens 

of thousands of queries help.14 

The basic thesis of the paper is that the analytical tool Google Trends is a useful source of data 

for interdisciplinary research. We show that GT can be used in public health in a time of the 

COVID-19 pandemic for identifying, estimating and predicting an increase in the number of 

new active cases both at the national level and by region in Croatia. Furthermore, in 

demography to forecasting a birth rate, and finally in tourism for forecasting a tourism season 

in Croatia. 

 
8 Ginsberg, J., Mohebbi, M., Patel, R. et al. Detecting influenza epidemics using search engine query data. Nature 

457, 1012–1014 (2009). https://doi.org/10.1038/nature07634 
9 Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological Consequences 

of the Pandemic,Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athensjournals.gr 

/mediterranean/2021-4210-AJMS-Juric-05.pdf; 
10 Internet World Stats, 2020., https://www.internetworldstats.com/stats.htm 
11 Tado Jurić, “Gastarbeiter Millennials" Exploring the past, present and future of migration from Southeast 

Europe to Germany and Austria with approaches to classical, historical and digital demography, Hamburg, 

Verlag Dr. Kovač, ISBN: 978-3-339-12208-7. 
12 Tado Jurić, 2021, Facebook i Google kao empirijska osnova za razvoj metode digitalnog praćenja vanjskih 

migracija hrvatskih građana, Ekonomski pregled (in publishing); 
13 Ibid. 
14 Ibid. 



The basic methodological concept is tracking digital search traces by the key terms that give 

the most relevant results.15 We tested the method by comparing Google index results with 

official indicators, based on which we calculated correlations. 

Within this method, the most important is to correctly identify the terms whose search gives the 

most clues.16 To standardize the data, data sets for the period from 20. January 2020, to 20 

February 2021 were taken. The keyword frequency for the selected terms was then divided to 

obtain a search frequency index which was then compared with official statistics to show the 

relevance of the gained results (see further explanations in Wilde et al., 202017). A WHO report 

was used to select the most common terms (2020)18 on the symptoms of infection and terms 

that have shown that they are predictive, specific and sufficiently common in use in the Croatian 

language. After the analysis, the following keywords and topics were selected: 

 

Table 1: Keywords and topic selection criteria 

 

Symptoms What is/How to? Terms Activities 

Asthma 

 

Anosmia 

 

Common 

cold 

 

Cough 

 

Depression 

 

Fatigue 

 

Fever 

 

Headache 

 

Nausea 

 

Shortness of 

breath 

 

What is 

coronavirus? 

 

What is Zoom? 

 

How to make a face 

mask? 

 

How to make hand 

sanitiser? 

Influenza Complication 

 

Cold/Flu Remedy 

 

General Influenza 

Symptoms 

 

Term for Influenza 

 

Symptoms of an Influenza 

Complication 

 

Antibiotic Medication 

 

Remedies for corona 

 

General Influenza 

 

Antiviral Medication 

 

Coronavirus testing 

 

PCR test 

 

Application for a 

minimum wage 

 

 
15 www.trendovi.google.com 
16 Only anonymous, aggregated data were used in the paper. All data were collected following the GDPR and 

ethical principles and no query in the database of the described project can be linked to a specific person. The 

database does not contain information about the identity, IP address or geolocation of any user. 
17 Wilde, J., Chen, W., Lohmann, S. (2020). COVID-19 and the future of US fertility: what can we learn from 

Google?, IZA Discussion Papers, https://www.econstor.eu/bitstream/10419/227303/1/dp13776.pdf [accessed 

10.01.2021] 
18 WHO, https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-COVID-19-final-

report.pdf [accesses 10.01.2021] 



 

In Croatian: 

Upala pluća 

Prehlada 

Kašalj 

Depresija 

Umor 

Groznica 

Glavobolja 

Mučnina 

Kratkoća daha 

Upala pluća + korona 

Suhi kašalj + korona  

Curenje iz nosa + koronavirus  

Bol u mišićima + korona 

 

Gripa 

Lijek protiv 

gripe/koronavirusa/COVID-19 

Opći simptomi gripe/COVID-

19 

Simptomi gripe 

Simptomi COVID-19 

Antibiotik 

Lijekovi za koronu 

Antivirusni lijekovi 

Sumamed 

Neofen 

 

Testiranje na 

koronavirus 

PCR test 

Zahtjev za 

minimalnu plaću 

 

Source:  Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic, Athens Journal of Mediterranean Studies 2021, 7: 1-25, 

https://www.athensjournals.gr/mediterranean/2021-4210-AJMS-Juric-05.pdf, (edited by author) 

 

Although previous research in this area has shown the feasibility of using these digital data, at 

the same time it is important to highlight the problems associated with assessments and 

conclusions.19 Namely, it is unquestionable that there are still significant open methodological 

issues related to the use of large data sets in research, especially concerning their 

representativeness. In parallel, there is a general debate in science about whether a statistical 

conclusion can be drawn at all from unrepresentative samples. But to date, there is no definitive 

answer to this question.20 There are more and more studies that indicate that such data have 

numerous advantages compared to classical data sources (interviews, surveys, etc.).21 

As for working with the Google Trends analytics tool, it should be noted that part of the increase 

in search trends can be attributed to the general increase in Internet penetration. There is a 

special problem in the education of researchers who go this way because they must be skilled 

in programming and computational methods and accustomed to the interdisciplinary 

environment.22 

 
19 Zhang, B, Anis Zaman, Vincent Silenzio, Henry Kautz, Ehsan Hoque. (2020) The Relationships of Deteriorating 

Depression and Anxiety with Longitudinal Behavioral Changes in Google and YouTube Use During COVID-19: 

Observational Study. JMIR Mental Health 7:11, e24012; vidi i: Zagheni, Weber, Gummadi, 2017. 
20 Tado Jurić, 2021, Facebook i Google kao empirijska osnova za razvoj metode digitalnog praćenja vanjskih 

migracija hrvatskih građana, Ekonomski pregled (in publishing 
21 Tado Jurić, “Gastarbeiter Millennials" Exploring the past, present and future of migration from Southeast 

Europe to Germany and Austria with approaches to classical, historical and digital demography, Hamburg, 

Verlag Dr. Kovač, ISBN: 978-3-339-12208-7. 
22 Ibid. 



When using this approach, it should be borne in mind that each of these searches was conducted 

for its own reason and does not answer the direct questions of the researcher. Thus, for example, 

"googling" the term "coronavirus testing" („testiranje na koronavirus“) is not necessarily an 

implication that someone is ill or has symptoms. 23  Despite the limitations, there is evidence of 

a high correlation between this type of research and official reports of influenza cases. In 

addition, statistics offer several tools available to address imperfect data. 24 

 

2.2. Results 

 

With the outbreak of the pandemic in Croatia and the lockdown in March 2020, Croatian 

citizens are beginning to intensively "Google" the terms associated with the COVID-19 

pandemic. The most commonly searched queries are: "what is a dry cough", "what is considered 

a fever", "coronavirus", "difference between flu and coronavirus", etc.25 

The most frequently searched terms were compared with official indicators of active cases, to 

check the connection between these phenomena. 

There is an increase in the search for "cough + corona"; "Pneumonia + corona"; "Dry cough + 

corona"; "Runny nose + coronavirus"; "Muscle pain + corona" („kašalj + korona“; „upala pluća 

+ korona”; „suhi kašalj + korona“; „curenje iz nosa + koronavirus”; „bol u mišićima + korona“) 

correlates with an increase in the number of new cases. On the other hand, a decrease in the 

search volume of these terms correlates with a decrease in the number of new cases. 26 

 

Figure 1. Google search "loss of smell" and "loss of taste" („gubitak mirisa“ i „gubitak 

okusa“) from Jan 2020 to Feb 2021 in Croatia 

 

 

 

 
23 Tado Jurić, Google Trends kao metoda za rano detektiranje pojave novih slučajeva COVID-a 19, 2021, Medix, 

147/148., https://medix.hr/google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-slucajeva-covid-a-19 
24 See:program „R“ 
25  „što je suhi kašalj“, „što se smatra groznicom“, „koronavirus“, „razlika između gripe i koronavirusa“. 
26 Google Trends kao metoda za rano detektiranje pojave novih slučajeva COVID-a 19, 2021, Medix, 147/148., 

https://medix.hr/google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-slucajeva-covid-a-19 

"loss of smell" (gubitak mirisa) 

"loss of taste" 

(gubitak okusa) 

Nov 2020 Jan 2020. 



Source:  Google Trends kao metoda za rano detektiranje pojave novih slučajeva COVID-a 19, 2021, Medix, 

147/148., https://medix.hr/google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-slucajeva-covid-a-19 

As in the previous case, the increase in searches for “loss of smell” and “loss of taste” („gubitak 

mirisa“; „gubitak okusa“) correlates with an increase in new cases. 

 

Figure 2. Google search "Neofen" and "Sumamed" from Jan 2020 to Feb 2021 in Croatia 

 

 

 

Source:  Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic,   Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athens. 

journals.gr/mediterranean/2021-4210-AJMS-Juric-05.pdf 

 

Inquiries of "Neofen" (drugs) and "Sumamed" (the most popular Croatian antibiotic) were also 

investigated, which showed that the demand for these drugs increased especially at the time of 

the pandemic outbreak and in the fall of 2020 when the largest number of new cases was 

recorded.27 

The next useful insights are related to geolocations, which can monitor the creation of new 

hotspots and act accordingly, by introducing additional measures in a certain area, such as 

closing schools and the like. This approach can also predict an increase in pressure on the health 

system in a particular region.28 

 

 

 

 
27 Google Trends kao metoda za rano detektiranje pojave novih slučajeva COVID-a 19, 2021, Medix, 147/148., 

https://medix.hr/google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-slucajeva-covid-a-19 
28 Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic, Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athens. 

journals. .gr/mediterranean/2021-4210-AJMS-Juric-05.pdf 

Neofen 

 

Sumamed 

 

Nov 2020 Jan 2020 

Outcome of the 

pandemic 



Figure 3. Correlation by regions

 

 

 

Source:  Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic,   Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athens. 

journals.gr/mediterranean/2021-4210-AJMS-Juric-05.pdf 

 

The search for medicines correlates with a sharp increase in the number of new cases in 

November 2020 in the northern Croatian regions, as well as the fact that Virovitica-Podravina 

County had the lowest number of infected in this period. 29 

The following procedure shows the standardization of data by comparing the search frequency 

index on Google search engine with official statistics to show the importance of the results.30 

A special focus is on the so-called second wave of infection spread when cases began to grow 

exponentially. 

 

 

 

 

 

 

 

 

 
29 HZJZ.hr, https://www.hzjz.hr/priopcenja-mediji/koronavirus-najnoviji-podatci/, access 20.01.2021] 
30 Ibid. 



Figure 4. Correlation between Google search index for query “PCR +COVID” and the 

official number of reported new cases of COVID-19 patients in Croatia by selected dates 

in 2020 and 2021 

 

 

 

Source:  Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic,   Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athens. 

journals.gr/mediterranean/2021-4210-AJMS-Juric-05.pdf 

 

Search activities with the terms "PCR + COVID"; PCR + test; "Coronavirus + test" are highly 

correlated with official reports.31 

In the following, the method is tested according to the most common symptoms: cough, 

pneumonia and muscle pain. 
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Figure 5. Correlation between Google's search index for the query "pneumonia + corona" 

(„upala pluća + korona“) and the official number of reported new cases of COVID-19 

patients in Croatia by selected dates in 2020 and 2021 

 

 

 

Source:  Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic,   Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athens. 

journals.gr/mediterranean/2021-4210-AJMS-Juric-05.pdf 

 

Search activities related to the symptoms of "cough + corona", "pneumonia + corona"; "muscle 

pain + corona" („kašalj + korona“, „upala pluća + korona“; „bolovi u mišićima + korona“) are 

strongly correlated with official data from new cases. 32 

 

 

 

 

 

 

 
32 Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic,   Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athens. 

journals.gr/mediterranean/2021-4210-AJMS-Juric-05.pdf 
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III. Predicting birth rate with Google Trends - case study II 

 

Because during the COVID-19 pandemic, most attention was focused on mortality and the 

economic consequences of the pandemic, its effects on birth rates remained largely unknown.33 

The delay in understanding the impact of a pandemic on birth rates is further caused by the fact 

that birth rate data are never available for analysis on time, and occur with a delay of at least a 

year. A new scientific subdiscipline of demography, the so-called digital demographics, could 

fill these gaps, which also, among other approaches, relies on the Google Trends analytics app. 

 

The big news is that the method of digital demography can be used to estimate the birth rate in 

the country. In the study from 2020,34 we have shown that in 2021 there will be 12 to 14% 

fewer births in Croatia than usual. According to our projections, the birth rate in 2021 will be 

in the best case scenario at the level of 87% of the "normal year". Accordingly, the expected 

number of newborns (live births) will be around 32,000.35 Subsequently, the CBS provisional 

data for January and February 2021 confirmed this projection because it was observed that the 

birth rate was 10% lower than in previous years. The famous baby boom expected after the 

lockdown did not happen. 

 

Despite the lack of valid information, some of the popular media have suggested that a 

pandemic will result in a baby boom, with the explanation that couples spend more time 

together.36 Demographers, on the other hand, viewed such statements with scepticism, citing 

evidence of short-term effects on birth rates from examples of other crises, including natural 

disasters and previous pandemics.37 Research shows that the increase in mortality due to crises 

is accompanied by a decrease in the number of births within a year, with some evidence of a 

recovery in birth rates only after a few years.38 The decline in birth rates is explained by couples' 

aversion to having children during periods of economic uncertainty, in unhealthy and dangerous 

environments, or increased spontaneous abortions due to stress or illness.39  

 

 
33 See: Aassve, A., Cavalli, N., Mencarini, L., Plach, S., Livi Bacci M. (2020). The COVID-19 pandemic and 

human fertility. Science, 369(6502):370-371. doi: 10.1126/science.abc9520. 
34 Tado Jurić, Deep demographic aging of Croatia - predicting of natural population change with digital 

demography tools in: Strategic Approach to Aging Population: Experiences and Challenges, Ekonomski fakultet 

u Osijeku, 341-366, https://www.ceeol.com. /search/chapter-detail?id=960442 
35 Ibid. 
36 Tado Jurić, Posljedice COVID-a 19 na natalitet u Hrvatskoj, Medix 2021, 147/148. 
37  Wilde, J., Chen, W., Lohmann, S. (2020). COVID-19 and the future of US fertility: what can we learn from 

Google?, IZA Discussion Papers, https://www.econstor.eu/bitstream/10419/227303/1/dp13776.pdf [accessed 

10.01.2021] 
38 Palloni, A. (1988). On the Role of Crises in HIbid.rical Perspective: An Exchange: Comment. Population and 

Development Review, 14(1) 
39 See: Sobotka, T., Skirbekk, V. and Philipov D. (2011). Economic recession and fertility in the developed 

world. Population and Development Review Vol. 37, No. 2 (JUNE 2011), pp. 267-306; Ullah, A., Moin, A. T., 

Araf Y., Bhuiyan, A., Griffiths, M., Gozal D. (2020). Potential Effects of the COVID-19 Pandemic on Future Birth 

Rate. Frontiers in Public Health 8 



In the following, we will show how we predicted the impact of the COVID-19 pandemic on the 

future birth rate in Croatia, data obtained by the analytical application Google Trends (GT).).40 

Previous research in the USA41 confirmed the existence of a correlation between search 

keywords related to birth rate and future fertility. For example, a search for the term Clear Blue 

(pregnancy test) in the U.S. is significantly associated with an increase in fertility five to eight 

months later, with a maximum effect seven and eight months later. In March 2020, there was a 

decrease in demand for pregnancy tests suggesting that fewer people were trying to conceive 

during a pandemic. This trend was observed in Croatia by testing correlations.42 

The assumptions were based on modelling the decline in searches of all terms that could refer 

to pregnancy planning. For example, searching for the terms "pregnancy test", "ovulation" and 

the like. they were significantly reduced during 2020, and especially after March 2020, when a 

pandemic and lockdown occurred.43  

In addition to these, several other indications point to factors that can seriously affect fertility 

in the country. For example, there has been a big jump in the search for the terms "abortion" 

and "abortion". Using the GT tool, it was noticed that in Croatia the demand for abortion pills 

increased especially during the pandemic in Croatia. The trend slowed significantly when the 

spread of the pandemic in the summer of 2020 also decreased. 

Indicators related to pregnancy-related search terms are particularly significant in predicting 

birth rates. All groups of terms refer to pregnancy planning such as "pregnancy by weeks", 

"ovulation", "menstruation" etc. fell rapidly with the outbreak of a pandemic in Croatia (Figure 

6). 

 

Figure 6. The search of terms “pregnancy by weeks” in Croatia (2015-2020) 

 

 

 

 
40 See:GT: https://trends.google.com/trends/?geo=HR; obrada autor. 
41Wilde, J., Chen, W., Lohmann, S. (2020).  
42 Ibid. 
43 Tado Jurić, Deep demographic aging of Croatia - predicting of natural population change with digital 

demography tools in: Strategic Approach to Aging Population: Experiences and Challenges, Ekonomski fakultet 

u Osijeku, 341-366, https://www.ceeol.com. /search/chapter-detail?id=960442 

Outcome of the pandemic 
in Coratia    →         

 

2015. 2020. 2018. 



Source:  Jurić, Tado, The deep demographic aging of Croatia - Predicting of natural population 

change with digital demography tools, University J. J. Strossmayer, Osijek, 2021., 

https://www.ceeol.com/search/chapter-detail?id=960442 

 

 

IV. Google Trends in forecasting tourist demand in Croatia - case study III  

 

To forecast tourist demand, it is crucial to have timely data, while official data in the best cases 

come with a delay of two months. In addition, collecting such data is very expensive, time-

consuming and many stakeholders in the tourism industry do not want to make it available. As 

a solution, analytics from the field of digital demography also appear here, primarily the 

approach provided by the analytical application Google Trends (GT). 

The aim of this study 44 was to examine the extent to which information obtained through the 

Google trend tool can serve the purpose of predicting the arrival of tourists in the Republic of 

Croatia. In particular, the extent to which data on searches for terms, photos and videos related 

to tourist destinations using the Google search engine and the YouTube platform can be used 

to predict tourist demand in the Republic of Croatia (RH) was examined. 

The results of the study show that the use of the Google Trends analytical application for 

forecasting tourist demand is a useful method both at the state level and at the level of individual 

regions and cities in Croatia, especially the City of Zagreb. Our study predicted that in the 

upcoming season (2021), German tourists will record a 15% increase in visits to Croatia. The 

data showed that the Republic of Croatia will be visited by two million German tourists, which 

is still less than the average of previous years, which was about 2,800,000, but still half a million 

more than the previous year (2020). The results also predicted the recovery of tourism in the 

City of Zagreb by 20-25% compared to the previous year. All these projections from April 2021 

were subsequently confirmed in August 2021 by the official statistics of the Croatian National 

Tourist Board.45  

This type of research can be useful to tourist boards in the Republic of Croatia that could use 

the forecasting method presented here for tourist demand modelling, for marketing purposes as 

well as to the Government of the Republic of Croatia for estimating seasonal labour market 

needs. In the area of Southeast Europe, this type of study has not been conducted and can serve 

as a template for similar studies. 

 

 
44 Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju dolazaka 

turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 
45 HTZ.hr, 18.08.2021., https://www.htz.hr/hr-HR/press/objave-za-medije/premasen-broj-nocenja-iz-cijele-2020-

godine 



IV.1. Development of Google Trends method for forecasting the tourist season 

 

Google is the first source of information for most users planning a tourist trip. End-users of 

tourist services via the Internet perform most of the preparatory activities from booking 

accommodation to administrative issues and collect information related to travel and the 

selected tourist destination.46 The analysis of tourist demand arising from the use of the Internet 

is becoming a key element in forecasting future values given the increasingly present new trends 

based on the use of information and communication technologies.47 Google Trends has proven 

to be a particularly useful digital tool in this segment, primarily due to its timeliness 

("nowcasting") and almost monopoly in this field. 

In recent years, there has been a growing worldwide interest in modelling tourism demand using 

the Google Trends method: Song et al., 2003; Lim, 2004; Choi, H. and Varian, H., 2012; Pan, 

Song, 2012; Yang, 2014; Bangwayo-Skeete, 2015. In Europe, Önder and Gunter (2016, 2017) 

used Google Trends to predict tourist demand in major European cities. Dinis, Costa and 

Pacheco (2016) investigated the use of Google Trends data to predict the arrival of foreign 

tourists in Portugal. All the results of the research showed that the use of GT analytical tools 

can reveal useful insights into tourism intentions.48  Xiang and Pan (2011) showed that there is 

a direct link between web search and the tourism industry. As a result, the use of city or country 

names for travel-related searches indicates an indication of interest in those destinations.49 

The main hypothesis of such approaches is that potential tourists will search on Google for the 

destination they want to visit so that the Google Trends index for that particular destination can 

be used as a variable in forecasting tourist demand.50 

The paper focuses on the analysis of tourist visits from Germany since it is the most represented 

on the Croatian tourist market in Croatia51 and makes up 1/3 of all visits. As with the previous 

example, in this approach, the most important thing is to select words that are predictive, 

specific, and common enough to be used in predicting intent (Table 2). 

 

Table 2. Selection of keywords and topics 

The most popular beaches, hotels, camps, destinations 

Park Plaza Verudela, Hotel Korsal, Amfora Hvar Grand Beach Resort,  Hotel Fortuna, 

Bluesun Hotel Elaphusa, Radisson Blu Resort & Spa Split, Zaton Holiday resort, The 

Maritimo Hotel. 

 
46 See:Tea Baldigara (2020),  Analiza utjecaja informacijsko-komunikacijskih tehnologija na inozemni turizam 

Republike Hrvatske, Oeconomica Jadertina 1/2020., UDK / UDC: 338.48(497.5):[007:316.772.5] 
47 Ibid.. 
48 Irem Önder (2017). Forecasting Tourism Demand with Google Trends: Accuracy Comparison of Countries vs. 

Cities 
49 Jurić, MEDIX 
50 Ibid.. 
51 Hrvatska turistička zajednica (2020), Informacija o statističkim pokazateljima - lipanj 2020. 



Hotelski lanci: Falkensteiner, Valamar, Plava laguna, Kempinski 

Prema Booking.com: Valamar, TUI Croatia 

The five most visited tourist destinations in Croatia: Dubrovnik, Plitvice Lakes, Istria, 

Zagreb, Makarska 

Kampovi: Camping Savudrija, Camping Stella Maris (Umag), Santa Marina Boutique 

Camping (Vabriga), Solaris Camping Resort , Straško Camping (Novalja), Bluesun 

Paklenica Camping (Starigrad Paklenica),  Falkensteiner Premium Camping Zadar (Zadar) 

 

Source:  Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju 

dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

 

IV.2. Results 

 

Figure 7. Search in Germany of the most common hotel chains offering tourist 

arrangements in Croatia in the period from April 2017 to April 2021. 

   

 

 

Source:  Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju 

dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

 

The analysis indicates a decrease in Google search by an average of 10% in the period March - 

April 2021 compared to the same periods of the pre-pandemic period. Compared to the 

pandemic year 2020, an increase of 18% is observed (Figure 7). 

 

 

TUI+Kroatien 

Valamar + Kroatien; 
Zaton Holiday resort 
+ Kroatien 

IV,2017

. 

VII,2018. VII,2019. IV,2021. 



Figure 8. Search in Germany of tourist city destinations "Dubrovnik", "Zadar" and 

“Umag” in the period from April 2017 to April 2021 

 

 

 

Source:  Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju 

dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

 

Comparing the results, it was noticed that searches for the cities "Dubrovnik", "Zadar" and 

“Umag” are on average lower by 20% - 25%, compared to the same periods of the pre-pandemic 

period. Compared to the pandemic year 2020, there is an increase of 10 - 12%, depending on 

the city of search (Figure 8). 

In the observed period, the camping destinations "Blue Lagoon", "Camping Savudrija", 

"Camping Stella Maris" and "Camping Starsko" in the period from April 2017 to April 2021 

show the weakest recovery in demand, which is possible in connection with the fact that search 

carried out too early (in April 2021), as camping destinations are more visited in the period 

September - October, and the difference between search and visit is usually three months. 

The search for all five most visited tourist destinations in Croatia: "Dubrovnik, Plitvice Lakes, 

Istria, Zagreb, Makarska" shows an increase in interest. 

In the following, the modelling was performed by regression analysis. The research results 

show that there is a significant positive relationship between the selected variables. To test this 

method, we chose the three most frequently searched terms on the Google search engine in 

Germany: "Urlaub + Kroatien" (vacation + Croatia), "Istrien + Urlaub" (Istria + vacation), 

"Kroatien + Reise" (Croatia + travel) and compared the correlation between the Google search 

index and the actual number of visits by tourists from Germany. Correlations were checked also 

with search results on YouTube, Google Photo, and Google Web. 52 

 
52 Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju dolazaka 

turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

Umag Dubrovnik Zadar 

IV,2017

. 

VII,2018. III, 2020. IV,2021. 



For an easier comparison of Google index and official data53, here we first provide data on 

tourist visits of German citizens in the period from 2018 to 2020 (Table 3). 

 

Table 3. Tourist visits of German citizens to Croatia in the period from 2017 to 2020 (from 

January to October): 

 

2017. 

 

2018. 2019. 2020. 

 

2.713.555 2.842.995 2.960.535 1.556.060 

 

Source:  Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju 

dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

 

Figure 9. Correlation between the index of searched terms on the web "Urlaub + 

Kroatien" (vacation + Croatia), "Istrien + Urlaub" (Istria + vacation), "Kroatien + Reise" 

(Croatia + travel) and official statistics for the years 2017- 2021 (from 01.IV to 22.IV) 

 

Source:  Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju 

dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

 

Figure 9 shows that the increase in the search for the terms "Urlaub, Istrien, Reise + Kroatien" 

results in an increase in the number of German tourists in the Republic of Croatia. 

 
53 HTZ.hr, https://www.htz.hr/hr-HR/informacije-o-trzistima/informacije-o-tijeku-sezone/arhiva-2020 
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Regarding 2020, as stated in the model limitations, due to special circumstances (pandemic 

outbreak), numerous searches from 2020 did not result in actual arrivals but were related to the 

growing interest of potential tourists in arrival restrictions in Croatia, pandemic development, 

etc. 

Another useful approach is the analysis of the search queries in the database of Google Photo 

and YouTube. Our assumption was that before choosing a tourist destination, potential tourists 

would search for what the destination looked like and try to find as much visual material as 

possible on the YouTube platform and a photo database of a specific destination. 

 

Figure 10. Correlation between the index of searched photos (Google Photo) "Urlaub + 

Kroatien", "Istrien" "Zagreb", "Meer (more) + Kroatien" and official statistics for the 

years 2017-202021 (from 01.04. to 22.04.) 

 

Source:  Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju 

dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

 

Figure 10 shows that the increase in the search results in Germany of the photographs of 

potential tourist destinations results in an increase in the number of German tourists in the 

Republic of Croatia. 
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Figure 11. Correlation between the index of searched videos on the YouTube platform 

"Urlaub + Kroatien", "Istrien" "Zagreb", "Meer” + Kroatien" and the official statistics 

for the years 2017-2020/21 (from 01.04. to 22.04.) 

 

Source:  Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju 

dolazaka turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 

Figure 11 shows that the increase in the search results in Germany of the video in YouTube of 

potential tourist destinations results in an increase in the number of German tourists in the 

Republic of Croatia. 

The results of correlation support the thesis that the analytical application Google Trend can be 

used to predict the arrival of tourists in Croatia. The increase in tourist demand search terms is 

directly related to actual visits.54  

 

V. Conclusion 

 

The contribution of this paper is to promote the application of innovative data sources in 

interdisciplinary research and to encourage methodological discussion on the opportunities and 

challenges of studying digital records. This paper analyses the predictive possibility of search 

data on Google search engine to predict tourist demand in Croatia, birth rate and to predict the 

 
54 Tado Jurić, Primjena analitičkih alata aplikacija YouTube, Google Photo i Google Web u predviđanju dolazaka 

turista u Republiku Hrvatsku s osvrtom na izazove zdravstvene sigurnosti, Medix, 2021, 147/148.  URL: 

https://www.medix.hr/index.php?p=pdf&pdf=google-trends-kao-metoda-za-rano-detektiranje-pojave-novih-

slucajeva-covid-a-19 
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further spread of coronavirus in the population of Croatia. Studies of this type in Southeast 

Europe have not existed so far, and this paper is an appeal to researchers to join the development 

of this method. 

Our studies have shown that Google Trends is an analytics tool that provides one of the most 

innovative broadband tracking systems of COVID 19 available today. Google search activities 

using "PCR + Covid", "PCR + test" or symptoms such as "cough + corona", "pneumonia + 

corona"; "Muscle pain + corona" („kašalj + korona “, „ upala pluća + korona “; „bolovi u 

mišićima + korona“) are strongly correlated with officially reported cases of the disease, while 

the decline in these tests is correlated with the decline in the number of new cases.55 

Testing of the method has shown that this approach can also be used concerning geolocations. 

Such an approach can monitor the creation of new hotspots and accordingly act preventively 

by introducing additional measures at a certain location, such as closing schools, etc., as well 

as anticipate an increase in pressure on the health system in a particular region. The main 

advantage of this approach versus official indicators is that in this way the outbreak of new 

hotspots is detected promptly and can therefore serve as an early alarm. With this method, 

public health gets new additional weapons in the fight against the pandemic.56  

This method can also be used in demography for forecasting the birth rate. The delay in 

understanding the impact of a pandemic on birth rates is complicated by the fact that birth rate 

data are never available for analysis on time and occur with a delay of at least a year. Using the 

method of digital demography, we correctly predicted that in 2021 there will be between 12 and 

14% fewer births in Croatia compared to previous years, ie 31,000 to 32,000, instead of the 

expected 36,000 - 37,000.57 

Testing Google Trends for forecasting tourist demand showed that this is a useful method both 

at the state level and at the level of individual regions and cities in Croatia, especially the City 

of Zagreb. Our results showed, and the official five months later confirmed, the recovery of 

Croatian tourism at the level of 15% better attendance than the previous season (2020). The 

main advantage of this approach is the timely detection of tourist demand, thus avoiding the 

delay time that is a feature of official statistics. This type of research can be useful to tourist 

boards in Croatia that could use the forecasting method presented here for modelling tourist 

demand, for marketing purposes as well as to the Government of the Republic of Croatia for 

estimating seasonal labour market needs. 

 
55 Tado Jurić, Google Trends as a Method to Predict New COVID-19 Cases and Socio-Psychological 

Consequences of the Pandemic,   Athens Journal of Mediterranean Studies 2021, 7: 1-25, https://www.athens. 

journals.gr/mediterranean/2021-4210-AJMS-Juric-05.pdf 
56 Ibid. 
57 Tado Jurić, Deep demographic aging of Croatia - predicting of natural population change with digital 

demography tools in: Strategic Approach to Aging Population: Experiences and Challenges, Ekonomski fakultet 

u Osijeku, 341-366, https://www.ceeol.com. /search/chapter-detail?id=960442 



There are, however, important limitations to the use of large data sets, and anyone who chooses 

this approach should devote a great deal of space to considering the specifics and limitations of 

such data systems as well as the overall social context.58 
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