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A B S T R A C T

Search engine data is a prime source of insights on the human information-seeking behaviour and such
information is instrumental for the scientific study of human culture and behaviour. The gtrendsAPI R software
package aims to facilitate programmatic access to data available from the Google Trends API. Here, I introduce
the functions available through this software and provide worked examples of how to use it. I also discuss
some the potential research applications and caveats of this software and the data available through it.
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1. Introduction

In an increasingly digitized world, the growing availability of data
generated online is providing new opportunities for scientific research.
Estimates suggest about two-thirds of the global population has access
to the internet nowadays [1] and many people use digital online
platforms such as search engines, social media and video streaming
applications on a daily basis. These habits are providing a new wealth
of data about people’s interests, preferences and opinions that can
generate unique insights on contemporary societies [2].

Search engine data is a particularly useful source of data in this
context because it reflects people’s information-seeking behaviour, and
is thus associated with a conscious effort to acquire information about
a topic that is considered of interest or for which there is a perceived
information gap [3]. While there are multiple search engines available,
and several that provide access to data, chief among all is Google’s
search engine. Google Search has an estimated 80%–90% share of the
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global search engine market [4] and is the dominant search engine in
the large majority of countries across the world, with the exception of
a few countries such as Russia or China. The Google Trends platform
provides access to summary data from searches carried out through
Google Search. Google Trends data has been widely used for research
in various fields of science, including for example medicine [e.g.,
[5,6]], economics [e.g., [7,8]], political studies [e.g., [9,10]], psychol-
ogy [e.g., [11,12]], environmental sciences [e.g., [13,14]], biodiversity
conservation [e.g., [15,16]] and sustainability [17].

Data from Google Trends is most commonly accessed through a
dedicated website (https://trends.google.com/trends/). This platform
allows users to query, visually explore and extract search volume data.
Global data is available from 2004 onwards and users can select the
time period, region, and keyword or topic of interest, but only up to five
keywords or topics can be queried simultaneously. This is a limitation
for work that requires multiple queries for a large number of keywords
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Fig. 1. Schematic overview of the gTrendsAPI software structure. The figure outlines the seven functions available in the software, each designed to access a specific API data
node, and how they relate to the output available through the Google Trends website.

or topics, as implementing various combinations of searches manually
can be straining and time consuming. One alternative is to access the
data programmatically through an Application Programming Interface
(API). It is possible to request access to the Google Trends API for
research purposes, but there is a limited number of software packages
allowing access to this data and they are restricted to a few program-
ming languages. Here, I introduce the gtrendsAPI software package
for R programming language which aims to facilitate access to Google
Trends data through the official API. This programming language is
widely used by scientists in ecology, environmental sciences, and other
affiliated areas, and the software may be particularly useful to scientists
engaging in culturomics [18] or iEcology [19] research where these
date are frequently used.

2. Software description

The gtrendsAPI software package contains seven functions, each de-
signed to interact with a specific Google Trends API data node (Fig. 1).
The software includes functions to access a time series of relative search
volume data for a given query (getGraph function) or the average search
volume for the terms included in the query (getGraphAverages function)
over a time period of interest. It also includes a function to extract
relative search volume data at the country or region level based on a
query of interest (getRegions function). Finally, it also includes functions
to extract the top (getTopTopics function) or rising (getRisingTopics func-
ion) topics associated, and the top (getTopQueries function) or rising

(getRisingQueries function) queries associated with a query of interest.
As depicted in Fig. 1, each function provides access to data that is
available through the Google Trends dedicated website and thus it is
possible to collect the same data using either approach.

Each function in the gtrendsAPI package contains the same set
of key parameters that users need to define to query the API. The
‘terms’ parameter identifies the keywords or topics to be queried. The

Google Trends API accepts both keyword-based queries (e.g., ‘‘ap-
ple’’) or topic-based queries using Google Knowledge Graph identifiers
(e.g., ‘‘/m/014j1m’’ is the identifier used for the fruit apple). Users
can query the Google Knowledge Graph API, for example through the
gkgraph R package [20] to identify the identifiers of their topics of inter-
est. The ‘geo’ parameter identifies a country or region of interest for the
query. This parameter is set to NULL by default, which queries the API
for worldwide data, but it is also possible to use country or region codes
to define the scope of the search. A list of valid country and region
codes is available in the gtrendsAPI package (see Section 3. Illustrated
examples for details). The ‘startDate’ and ‘endDate’ parameters define
the temporal scope of the query. These parameters take year and month
information as input, in the form of a ‘‘YYYY-MM’’ string, and both
parameters are set to NULL by default representing January 2004 and
the start date and the current month and year as end date. Finally,
the ‘api.key’ parameter defines the user’s API key necessary to obtain
access to the API. Use of the API is currently restricted to users with
approved access, and at the time of writing access can be requested
for research purposes through an online form (available here: https://
support.google.com/trends/contact/trends_api). All functions contain
also the ‘property’ and ‘category’ parameters that users can use to
identify the property of interest or filter results to a specific category.
The ‘property’ parameter defaults to web searches, and the ‘category’
parameters defaults to an unfiltered query [as recommended; see [21]].

Using any of the functions once is equivalent to one API call
and thus consumes one API quota. While it is possible to implement
multiple calls in succession, thus allowing for swift and automated
data extraction, users should be mindful of their respective daily and
monthly API quota limits as these will delimit data access.

3. Illustrative example

To use the gtrendsAPI package, users must first install the package
from its Github repository. This is possible to do directly from within
2
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Table 1
Example of the summary output obtained by calling function getGraph. The output includes information of the relative search volume (column
‘value’) for a given search term (column ‘keyword’), time (column ‘date’) and geography (column ‘geo’). The remaining columns hold information
about the scope of the call, including the requested time period of interest (column ‘time’), property (column ‘gprop’) and category (column
‘category’). Note that the figures representing search volume in the example below were randomly generated and do not represent actual data
from Google Trends.

Value Date Geo Time Keyword Gprop Category

31 2004-01-01 world 2004-01 2024-01 apple web All categories
71 2004-02-01 world 2004-01 2024-01 apple web All categories
32 2004-03-01 world 2004-01 2024-01 apple web All categories
69 2004-04-01 world 2004-01 2024-01 apple web All categories
95 2004-05-01 world 2004-01 2024-01 apple web All categories

the R environment by running the following code (please not that you
may need to install also the R package devtools beforehand):

R> # install.packages(‘‘devtools’’)
R> devtools::install_github(‘‘racorreia/gtrendsAPI’’, build_vignettes = T)
It is then possible to load the package by calling the following code:
R> library(gtrendsAPI)
After loading the package, users will also need to record their

Google Trends API key to allow access to the API. This is possible to do
so directly in the code by creating an object with the key, or by creating
a environmental variable in the system. The latter approach is advised
as it allows the user to share their code without revealing the API key.
These approaches are exemplified below:

R> # Create Object with API key
R> key <- ‘‘YOUR_API_KEY’’
R> # Create an environmental variable with the API key
R> Sys.setenv(GTkey = ‘‘YOUR_API_KEY’’)
R> # Call the key from the set of environmental variables and store it

in an object
R> key <- Sys.getenv(‘‘GTkey’’)
It is then possible to call any of the functions in the gtrendsAPI

package by simply defining the search terms and API key. For example,
if a user was interested in getting a time series of relative search volume
for the term ‘‘apple’’ it would be possible to do so using the following
code:

R> # Get time series of search volume for the keyword ‘‘apple’’ and
store in an object

R> apple_keyword <- getGraph(terms = ‘‘apple’’, api.key = key)
R> # Check the output of the call
R>head(apple_keyword)
The above code would print the first lines of the function output as

stored in the object, which is exemplified below in Table 1:
It is also possible to call the function using an identifier, or a list

of up to five keywords and/or identifiers, and to define additional
parameters as exemplified below:

R> # Get time series of search volume for the topic ‘‘apple (fruit)’’ for
the year 2020 and store in an object

R> apple_topic <- getGraph(terms = ‘‘/m/014j1m’’, startDate = ‘‘2020-
01’’, endDate = ‘‘2020-12’’, api.key = key)

R> # Get time series of search volume for the keywords ‘‘apple’’ and
‘‘pear’’ targeting news and store in an object

R> apple_vs_pear <- getGraph(terms = c(‘‘apple’’, ‘‘pear’’), property =
‘‘news’’, api.key = key)

The same approach can be used to customize the call of any other
function included in the gtrendsAPI R package.

4. Impact

The use of Google Trends data in scientific research has grown
steadily since the platform first became available, and has expanded
to numerous fields of inquiry covering the natural and social sci-
ences [22]. It has for example been widely used after the onset of the
COVID-19 pandemic to explore disease incidence dynamics [5,6] and
the impact of the pandemic on people’s interests and well-being [12,23,

programmatic access to the Google Trends API, thereby streamlining
data access and enabling the integration of data extraction and analysis
pipelines. It contains a set of custom functions that provide access to the
existing Google Trends API nodes and allow access to data pertaining to
temporal and spatial patterns of search interest for a query of interest,
and to topics and terms associated with that query. These features are a
novel functionality in R software as currently there seems to be no other
software package available that is designed to interact directly with
the Google Trends API, but they parallel the functionalities of software
available for other programming languages such as Python. Some of
the functions available in the gtrendsAPI package have already been to
support scientific research, for example to obtain data on search interest
towards hundreds of animal and plant species [e.g., [25,26]].

Still, there are a few limitations that users of this software should
take into account. Unlike other software packages that exploit the API
that was designed for the Google Trends website, this package was
designed to interact with a separate and dedicated API but is only
available to users that have secured access to it. Users of this software
should therefore abide by the terms of use of the Google Trends API
and must be mindful of any limitations they impose, for example
with regards to commercial applications or sharing any data that were
directly derived from the API. Time series of relative search volume
data are particularly suited to the analysis of temporal trends in search
interest, but users should take care in validating the data represent their
topic of interest [27] and in interpreting the observed trends [28,29].
It should also be noted that Google supports and maintains a set of
functions designed to interact with the Google Trends API in Python
and that users should refer to this software for future updates. Finally,
this package is not designed to provide access only to the Google Trends
API and not to the Google Health Trends API which provides access
to a different dataset. Users interested in the latter API can see for
example [30].

5. Conclusions

As access to the internet continues to grow worldwide, search en-
gine data is likely to remain a prime source of insights on the interests,
opinions, and preferences of people from across the world as reflected
through their information-seeking behaviour. This information can be
of great utility to a broad range of research areas, particularly those
related to the scientific study of human culture and behaviour [31]. The
gtrendsAPI package aims to facilitate and further stimulate research in
these fields by providing programmatic access to data available from
the Google Trends API using the R programming language. These data
represent searches carried out through Google Search, the most widely
used search engine across the world, and are thus uniquely suited to
explore large-scale patterns of information-seeking behaviour.
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