
  

 Original Article 
 

 

 

IDR — Volume 11, Supplement 1, 2021              38 

Is Google Trends a reliable way to determine digital 

dental epidemiology? 
 
Devrim Deniz Üner1 , Bozan Serhat İzol2  

 
1 Harran University, Faculty of Dentistry, Department of Periodontology, Şanlıurfa, Turkey 
2 Bingöl University, Faculty of Dentistry, Department of Periodontology, Bingöl, Turkey 

 
 
  

 
 
 
 

 

 

 

Correspondence:  

Dr. Devrim Deniz ÜNER 
Harran University, Faculty of Dentistry, 
Department of Periodontology, 
Şanlıurfa, Turkey. 
E-mail:dvrmdnznr@gmail.com 

 
 
 
Received: 22 February 2021 
Accepted: 15 May 2021 
 
 

 
_____________________ 

 
Access Online 

 

 
 

DOI: 
10.5577/intdentres.2021.vol11.suppl1.7 

 

 
 

Abstract 
 
Aim: Google Trends, which allows Internet users to interact with and 
search data, can provide in-depth information about new phenomena 
regarding population and health-related behavior and is a tool that can be 
accessed free of charge. With the widespread use of dental implants in 
almost every country in the world today, an increase has also been 
reported in the prevalence of peri-implantitis (PP), which is a peri-implant 
disease. The aim of this study is to determine whether the rates of PP that 
were obtained from previous studies on this disease are in line with the 
data obtained using Google Trends. 
Methodology: Using observational, ecological research, we searched 
Google Trends for the following query terms: peri implantitis + 
periimplantitis, to obtain the volume of this Internet search query. The 
queries were searched within Spain (ES), Germany (DE), the Netherlands 
(NL), the United Kingdom (UK), and Turkey from January 2010 to December 
2019.  
Results: An examination of the search results for “peri-implantitis + peri-
implantitis” on Google Trends found that the largest numbers of searches 
for these words were made from the country of ES, and the smallest 
numbers were made from Turkey. It took two years to make forecasts 
based on the results, and the study determined that there has been a 
change in the trends in countries that were searched for these words. Also, 
the results obtained in previous studies for the prevalence of peri-
implantitis were not similar to the data obtained from Google Trends. 
Conclusion: We concluded in this study that Google Trends is not a 
reliable tool for dental epidemiology. 
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Introduction 

 
The aesthetic and functional disorders that result 

from losing teeth have been addressed in recent years 
through the applications of implants to replace missing 
teeth. Over the long term, the survival rate of implants 
inside the mouth has been reported as 97% (1). 
However, although implants can remain inside the 

mouth for long periods of time, peri-implant diseases 
are encountered in the vast majority of cases (2). Peri-
implant diseases are divided into two categories: peri-
implant mucositis and peri-implantitis. While peri-
implant mucositis was initially defined as a disease that 
was characterized by bleeding on probing and/or 
suppuration where the inflammatory reaction is 
observed only in the mucosa, the diagnostic criteria 
now include bone losses of up to 2 mm in cases where 
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the initial radiographies of patients are unavailable (3, 
4). Peri-implantitis is a disease in which additional bone 
loss is observed after the clinical findings of bleeding 
on probing and/or suppuration (4). As in cases involving 
periodontal diseases, microbial dental plaque is a 
primary factor in the etiology of peri-implant diseases. 
In addition to changes in the composition of the plaque 
that forms on the implants, in areas that are next to 
the edges of the gums, and in the tissue defenses, it is 
known that some systemic conditions also increase 
predisposition to peri-implant diseases (5). The 
presence of unsuitable occlusal loadings, 
parafunctional habits such as bruxism in patients, 

smoking, and histories of having had periodontitis in 
the past are among other factors that negatively affect 
the success of implants (6). In patients whom they 
followed for more than two years, Kordbacheh Changi 
et al. reported the prevalence of peri-implantitis as 
being 34% at the patient level and 21% at the implant 
level (7). Using a randomly selected patient group from 
the Swedish National Insurance Registry and following 
them up for nine years, Derks et al. found that 14% of 
the patients and 8% of the implants were affected by 
moderate-to-severe peri-implantitis (8). In spite of the 
high rates of success and survival of the implants, the 
numbers of implants and individuals with peri-implant 
diseases are constantly rising (9). 

The Internet is rapidly becoming the primary 
source for health information. Estimations showed that 
60-to-100 million people searched for health 
information online, and most did this at least once a 
month (10). Indeed, millions of people worldwide are 
searching online for health-related information every 
day (11), and this makes Internet searches an important 
source of information for mass health trends (12–14). In 
addition, Internet users are able to access vast amounts 
of information quickly through keyword-based Internet 
searches (15). 

Google (http://www.google.com) is an Internet 
tool or search engine that was initially designed for 
defining, organizing, and listing websites that contain 
material on subjects that are related to one another. 
Searches on Google Trends present results such as the 
relative search volumes (RSV) related to different 
geographical regions for specific periods. RSVs vary 
between 0 and 100: 0 shows that the interest in the 
searched topic is low, while 100 indicates that there is 
intense search activity on the topic. As queries on the 
Google database may be associated with any identity 
and/or physical location, as is stated in Google’s 
privacy policy (www.google.com/privacypolicy.html), 
ethical approval is not required for studies that are 
conducted using this search information. 

With the widespread use of dental implants in 
almost every country in the world today, an increase 
has also been reported in the prevalence of peri-
implantitis (PP), which is a peri-implant disease (16, 
17). This study was conducted to determine the 
relationship between the numbers of Internet searches 
for peri-implantitis in various countries and the PP that 
was determined through studies conducted in these 
countries. This was done to define the main hypothesis 
of our study, as well as to establish the direction of the 

trend in such searches over the past 10 years and form 
an estimate of how this trend will change in the next 
few years.  

 
Materials and Methods 

 
This observational and ecological study was 

conducted in compliance with the Declaration of 
Helsinki and the policies of Google. As it was not 
possible in this study to access information regarding 
the identities of the individuals who were conducting 
the Internet searches, as it was in previous studies, no 
application was made for ethics board approval. The 
Google Trends tool is found at 
http://google.com/trends/ and can be used by all 
Internet users. By visiting this address, users can enter 
the key phrases they want (e.g., “dental implant”) into 
the search tab and see the RSVs for their desired 
regions and time intervals. 

 

Study Design 
Using the online tool Google Trends, this 

longitudinal retrospective infodemiological study 
analyzed the interest in peri-implantitis in different 
countries between January 2010 and December 2019, 
through analysis of structured computational data. 
Search strategies were devised in five distinct 
languages (English, Chinese, Italian, Portuguese, and 
French), covering all countries with sufficient relative 
search volume (RSV) data. There were insufficient RSV 
data for all languages except English. Therefore, the 
search was conducted only in English using the query 
term "peri implantitis + periimplantitis". Trends, 
including seasonality, in the obtained RSV data were 
analyzed quantitatively and qualitatively. 

 

Search volume trends  
This study used the RSV data of 10-year (2010-

2019) worldwide search of the phrases "peri implantitis 
+ periimplantitis" on Google Trends (Fig. 1). While 
making a search on Google Trends, inclusion of a word 
within closed quotes is used when it is desired that only 
that word is seen in the search results. Because some 
people used phrases like peri-implantitis treatment, 
peri-implantitis complication, etc. While searching on 
Google to not include such search results, so we 
entered the phrase we searched within closed quotes. 
Additionally, to observe search results better, by 

considering that some people would write peri 
implantitis with a space between while searching for 
peri-implantitis, and some people would use the 
compound word periimplantitis, we included the 
phrases ‘peri implantitis’ and ‘periimplantitis’. Putting 
the symbol + between two phrases while searching on 
Google Trends reveals the total RSV value of those two 
phrases. 

To be able to make a comparison among countries 
that search for these phrases most, Google Trends was 
used. There are empty search boxes on Google Trends 
for making comparisons. A comparison was made by 
entering the names of the countries (Spain, Germany, 

http://www.google.com/
http://www.google.com/privacypolicy.html
http://google.com/trends/


Google Trends and epidemiology                                                                                                                  Üner & İzol 

40                                     IDR — Volume 11, Supplement 1, 2021 

the Netherlands, the United Kingdom, Turkey) and the 
desired time interval (2010-2019) into these boxes (Fig. 
2), and a CSV file was obtained. 

 
 

As files obtained in Google Trends are in the CSV 
format, these need to be converted into the XLS 
format. For this, we used the website named CVS to 
XLS.

 
 

Figure 1. Relative search volume values of [Peri implantitis + peri implantitis] in Google trends (2010-2019)  
 

 

Figure 2. Comparison of the searches of the words [Peri implantitis + peri implantitis] for Spain (ES), 
Germany (DE), the Netherlands (NL), United Kingdom (UK), and Turkey (TUR) for the years between 
2010-2019 in Google Trends 

 
 

Statistical analysis 

 
The data were analyzed by using the SPSS software 

version 23.0 (IBM Corp., Armonk, NY, USA). Means, 
standard deviations (SD), medians, minima-maxima, 
and percentages were used as descriptive statistics. 
The normal distribution of the data was tested by using 
Kolmogorov-Smirnov test. Kruskal-Wallis test was used 
for intergroup comparisons where the data were not 
normally distributed. To assess the trends in the time 

series data for each country, autocorrelation (ACF) and 
partial autocorrelation (PACF) plots were used. 
Additionally, curves that were obtained from 
autoregressive integrated moving average (ARIMA) 
models were heuristically analyzed to understand the 
variations in time. By using ARIMA models, predictions 
were formed for the relevant RSVs for the next 24-
month period. As the most suitable model, the models 
with the lowest normalized Bayesian information 
criterion (BIC) values were selected. p<0.05 was 
accepted as statistically significant for all analyses.  
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Results 
 

According to the search results of the phrases ‘Peri 
implantitis + periimplantitis’ on Google Trends, the 
countries that made the most searches worldwide from 
2010 to 2019 were determined as Spain, Germany, the 
Netherlands, the United Kingdom, and Turkey (Figure 
1). The median and min-max values of the RSVs for 
these countries are shown in Figure 3. Based on the RSV 
values, it may be stated that the interest in Spain with 
the highest value (100) in the phrases ‘Peri implantitis 
+ periimplantitis’ was higher than those in the other 
countries. The results of the test we conducted to 
understand whether or not the searches from these 
countries on ‘peri implantitis + periimplantitis’ were 
made in similar time intervals are shown in Table 1. 
This analysis revealed that the searches made from 
these countries for ‘peri implantitis + periimplantitis’ 
were made in different time intervals, except for those 
from TUR-UK, which were made in the same time 
interval. 

Data obtained from Google Trends constitute a 
time series. In time series, there are concepts such as 
trends, seasonal effects, and stationarity. If we 

conduct a statistical test like ARIMA on a time series at 
hand, we obtain information on what kind of a trend 
that series will follow in the future period. For being 
able to conduct an ARIMA test on a time series, the 
series must be stationary or be converted into 
stationary. In order to understand whether a time 
series is stationary or not, it is needed to examine ACF 
and PACF plots. When the ACF and PACF plots of the 
time series used in this study (Figure 4) were examined, 
it was seen that the trend was random, it was not 
affected by any time interval, the autocorrelation 
coefficients did not go outside the significance limits, 
and all p values in the conducted Ljung-box test were 

greater than 0.05 (Table 1), meaning that the time 
series was stationary. 

Using this time series that we obtained from 
Google Trends, a forecasting test was conducted to 
make a projection regarding the 2-year period towards 
the future. According to the results of this test, it was 
projected that the trend would be similar in the 
following period for the phrases "peri implantitis + 
periimplantitis", and the search amounts would 
continue similarly in comparison to previous years for 
these countries (Fig. 5). 

 
 
Figure 3. Spain (ES), Germany (DE), the Netherlands (NL), United Kingdom (UK), and 
Turkey (TUR) for the years between 2010-2019 Median and Min-Max of RSV values. 

 
 

Table 1. Comparison of similarities of RSV values for Spain (ES), Germany (DE), the Netherlands (NL), United 
Kingdom (UK), and Turkey (TUR) for the years between 2010-2019 

 

N Median Min Max Mean Rank Test statistics P value 

ES 120 d 0 63 4.25 

𝜒2= 267.165 <0.001 

DE 120 c 7 100 4.00 

NL 120 b 0 54 3.12 

UK 120 a 0 16 1.77 

TUR 120 a 0 50 1.85 

 
a-d: There is no difference between countries with the same letter, χ2: Friedman test statistic 
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                        Figure 4. ACF and PACF values 

 

 

 

 



Üner & İzol                                                                                                                  Google Trends and epidemiology 

International Dental Research © 2021               43 

 

 
                       Figure 5. Forecasting result of relative search volume [Peri implantitis + Peri implantitis] 

 

Discussion 
 

Examining the search results of the phrases ‘peri 

implantitis + periimplantitis’ on Google Trends, it is 
seen that the most searches made for these phrases 
were from the country of ES. Until now, several studies 
have been conducted to investigate the prevalence of 
peri-mucositis and peri-implantitis (PP) in 5-20-year 
implants for various countries on the patient or implant 

level (8,9,18–22). Considering these studies, it is 
observed that PP generally varies in the range of 1-
63.7% (23,24). Previous studies reported that there is 
an inverse relationship between peri-implantitis and 
the usage time of an implant, higher rates of PP are 
observed in implants that are used for a long time, and 
PP varies from country to country (25).  Matarazzo et 
al. reported PP to be 39.8% for the Brazilian society and 
that sex, the number of implants and position (maxilla-
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mandible), amount of keratinized gums, and the 
adhesion form of the prosthetic are effective on the 
health of the implant (26). Considering the results of 
studies that have been conducted on the patient level 
in different countries to detect PP, it is observed that 
PP was found for ES as 15.1%,(18) 10.3%,(27) 38.8%,(28) 
and 51%,(29) for DE as 11.2%, (30) 12.9%, (31) and 13.9% 
(32), for NL as 16.9%(33) for implants under 5-year 
functional loading and as 29.7% (33) for implants under 
10-year functional loading, for UK as 22%(34) and for 
TUR as 21.7% (35) and 14.5-31.0% (36). Based on 
previous studies, PP for ES was found to be very high in 
some studies (28, 29) and very low in some others (27).  

Although the Google Trends search results on the 
phrases ‘peri implantitis + periimplantitis’ seem to be 
in parallel with the results of studies conducted on PP, 
the results were not completely consistent. According 
to the results of this study, it was observed that Google 
Trends search results were not sufficient to determine 
the prevalence of peri-implantitis for countries. Based 
on this result, we also report that there is no 
relationship between the frequency of a disease being 
searched on Google and its prevalence. 

Many studies have been conducted in the field of 
health on the prevalence of diseases by using Google 

Trends (37–40). It is noteworthy that one of such study 
was on epidemiology (38). In the study, it was reported 
that Google Trends is insufficient in defining the 
epidemiology of prevalent or rare diseases, and these 
data are affected rather by the media than 
epidemiological data (38). 

Time series projection is a significant field of 
forecasting where the past observations of the same 
variable are collected and analyzed to develop a model 
that explains the relationship at the foundation (41). In 
addition to a current disease such as the COVID-19 
pandemic, to project seasonal or future period courses 
for many diseases from knee injuries to 

hypothyroidism, forecasting has been carried out in 
many studies using time series and seasonal or ARIMA 
models (42–46). For this time series obtained from 
Google Trends, forecasting was performed by using an 
ARIMA model. The model revealed as a result of 
forecasting, and the normalized BIC, Lag, SE, t and P 
values are shown in Table 2. AS a result of forecasting, 
it was determined that the change in the search trend 
that would be observed in these countries in the time 
series in future years would not be different, and there 
would be a similar trend to those in previous years.  

 
 
 

Table 2. ARIMA Model Fit statistics 

 

Country 
ARIMA 

Model 

Normalized 

BIC 

Ljung-

Box 
Lag Estimate SE t P value 

ES (0,0,0)(0,0,0) 4.687 0.000 
Lag 0 26,726 1,949 13,715 <0.001 

 -,398 ,265 -1,502  

DE (0,0,0)(0,0,0) 4.720 0.111 
Lag 0 23,774 1,981 12,002 <0.001 

 -,329 ,269 -1,224  

NL (0,0,0)(0,0,0) 4.929 0.174 
Lag 0 15,520 2,199 7,058 <0.001 

 -,013 ,299 -,044  

UK (0,0,0)(0,0,0) 2.310 0.062 
Lag 0 7,333 ,593 12,356 <0.001 

 -,108 ,081 -1,335  

TUR (0,0,0)(0,0,0) 3.993 0.075 
Lag 0 7,836 1,377 5,691 <0.001 

 -,109 ,187 -,585  

Conclusions 
 

Consequently, when people research the 
complications of a treatment that is popular today, 

such as dental implants, they encounter peri-
implantitis, and they search this term on Google. For 
this reason, it was concluded that usage of Google 
Trends is not very suitable for determining PP. It is 
needed to support this result with other studies to be 
conducted on this topic in the future.  
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