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Abstract

Objective. Many people seek health information from internet sources. Understanding this
behaviour can help inform healthcare delivery. This study aimed to review Google Trends
as a method for investigating internet-based information-seeking behaviour related to throat
cancer in terms of quantity, content and thematic analysis.

Method. Data was collected using Google Trends. Normalised data was created using the
search terms ‘throat cancer’, ‘cancer’, ‘HPV’, ‘laryngeal cancer’ and ‘head and neck cancer’.
The search data was used to analyse the temporal and geographical interest pattern of these
terms from 2004 to 2015.

Results. Three important peaks in searches for ‘throat cancer’ were identified. The first and
greatest increase in interest was in September 2010, and there were also peaks in June 2013
and in October 2011.

Conclusion. Internet-search analysis can provide an insight into the information-seeking
behaviour of the public. Mass media can hugely affect this information-seeking behaviour.
Possessing tools to investigate and understand information-seeking behaviour may be used
to improve healthcare delivery.

Introduction

Studies have shown that many people seek health information from internet sources.' ™

Understanding this behaviour can help inform healthcare delivery and may also
reduce patients’ disease-specific anxiety and uncertainty if reliable sources are
available.'

Google® is the world’s most popular search engine*™® and has been shown to be the
best search engine for both average precision (70 per cent) and average response time
(2 seconds).” Seeking health information through a search engine has become a very com-
mon occurrence. In 2009, it was estimated that 83 per cent of American adults used the
internet, and 61 per cent used the internet to search for online health-related informa-
tion.>* Google Trends (or Google Insights, the previous and similar Google tool) is an
online search analysis tool. It analyses a percentage of Google web searches to determine
how many searches have been performed for the entered terms compared to the total
number of Google searches performed during a specific period of time. It collects useful
information that can be used to monitor health information seeking behaviour trends,
epidemiology, aetiology and management of specific health conditions. Scrutinising
such information now constitutes a new research discipline termed infodemiology,
which is the study of the determinants and distribution of health information.® An
example of this is the use of Google Trends’ real-time surveillance system to understand
public health epidemic issues, including disease hotspots, as has been done with influenza
outbreaks.”'

Our study aimed to review the use of Google Trends as a new method for evaluating
interest in health information on a particular topic. Our primary aim was to investigate
internet-based information-seeking behaviour related to the search ‘throat cancer’ in
terms of quantity, content and thematic analysis. Our secondary aim was to evaluate
the relationship between ‘throat cancer’ searches and related mass media stories.

Materials and methods

Google Trends was chosen as the tool to interrogate searches on the internet. Google
Trends is a tool that allows users to interact with internet search data. It analyses a sample
of the billions of daily Google search results and provides information on geospatial and
temporal patterns in search volumes for user-specified terms.'’ Google Trends creates a
‘search volume index’, which represents the relative search volume for a search term
indexed against the overall search volume.” Search volume index values were adjusted
to a normalised data scale of 0-100.
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Google Trends allows the popularity of search terms and
trends to be evaluated, with different features and options'”
including: allowing the user to compare the volume of searches
between two or more terms; the ability to show information
related to the search-term overlaid on a chart (showing how
new events affect search popularity); breaking down related
searches into topics and queries, which makes it possible to
find related topics and specific keywords that users also
searched for; and making the data easier to compare and inter-
pret by normalising the results, which avoids the problem of
regions with the greatest search volume always ranking highest.

Data that are excluded by Google Trends represent low vol-
ume search terms, defined by Google Trends as ‘searches made
by few people’. Google Trends only analyses data for popular
searches and repeated searches from a certain user over a
short period of time (defined as ‘duplicate searches’ by
Google Trends).

There are many products and programs that can be
described as Google Trends alternatives. Most of these pro-
ducts are listed under the category of search engine optimisa-
tion, but only few are able to do what Google Trends offers.

For example, Keyword Planner is a free, open source
Google tool that was launched by Google AdWords in 2013.
It is a tool developed for pay-per-click marketers, and it col-
lects search term numbers on Google as a volume rather
than as an interest ratio. Google Trends, unlike Keyword
Planner, offers a line graph timeline of the search keywords.
This line graph illustrates the peaks of a search and gives a bet-
ter understanding of that change over a period of time instead
of displaying average search volume ranges for each month.
Google Trends can also offer search data by sub-region
whereas Keyword Planner does not. Additionally, Keyword
Planner has no way to compare different keywords across a
timeline during a period of time.

Another product called SemRush is a relatively popular
subscription-based search engine optimisation tool that relies
on competitive intelligence to refine search engine optimisa-
tion. It is smart and highly comparable to Google Trends,
but it is not free and therefore not available to everyone. It
is more of a business-targeted tool, and it needs to be studied
further to be considered a reliable research tool.

Our study data were collected using Google Trends on a
Windows® 7 laptop computer. AVG® TuneUp 2015, a com-
puter optimisation program, was used to clean up the
Google Chrome browser by removing cookies before data col-
lection was started.

A search of Google Trends’ normalised data (using normal-
ised data prevented data corruption) was performed using the
search terms: ‘throat cancer’, ‘cancer’, ‘HPV’ (for human pap-
illoma virus), ‘laryngeal cancer’, ‘head and neck cancer’, ‘tonsil
cancer’ and ‘oral cancer’. The terms were chosen based on a
combination of technical terms and layman’s terms. The latter
were not necessarily medically accurate but were typical of lay-
man’s terms used to describe the upper aerodigestive tract. The
term ‘HPV’ was used because of the importance of the infec-
tion in many upper aerodigestive tract cancers.

The search data were further analysed by subject item, using
a temporal and a geographical representation of the interest
pattern from 2004 to 2015. These modified analyses were per-
formed using Google Trends and Microsoft Excel® (2007)
spread sheet software. Filters were included to relate to UK
searches.

The data that were excluded by Google Trends included low
volume search terms and repeated searches from the same user
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over a short period of time (defined as duplicate searches by
Google Trends). This stringency enabled a temporal and a geo-
graphical representation of the interest pattern. The geograph-
ical representation included options for a worldwide or
regional view. In our study, the regional option was used to
obtain the interest pattern within the UK. The option of
‘news headlines’ added the impact of media to the temporal
interest pattern.

The interest over time is represented by numbers on the
graph that reflect how many searches have been carried out
for a search term, relative to the total number of searches
done on Google over time. To explain further, those numbers
do not represent the absolute search volume, because they are
normalised data and presented on a scale from 0-100 in order
to reduce data redundancy and improve data integrity. Each
point on the graph is divided by the highest point and multi-
plied by 100. When there is not enough data, 0 (normalised
data) is shown. In regard to regional interest, the numbers
represent the search volume relative to the highest point on
the map, which is always 100 (normalised data).

Google Trends can also identify searches that are related to
a particular search term and these related terms are divided
into ‘topics’ and ‘queries’. For each sub-category in the related
searches, there is the option to look at ‘top’ searches and ‘ris-
ing’ searches. The top searches option shows popular search
terms that are similar to the term entered, whereas the rising
search option shows searches that have grown significantly
in popularity over a given time period when compared with
a preceding time period.

Google Trends data are computed using a sampling
method, and the results therefore change by a few per cent
from day to day. Because of privacy considerations, only
searches with meaningful values (a high search volume) are
followed and calculated. There is a considerable amount of
online help available through links on the site, which give
details of how the data is collected.

Results

By running a Google Trends comparative analysis, we identi-
fied three important peaks in throat cancer interest over
time. The highest peak in interest was in September 2010 (nor-
malised data = 100), the second highest peak was in June 2013
(normalised data =84), and the third highest peak was in
October 2011 (normalised data = 58) (Figure 1).

The highest recorded peak from September 2010 (based on
the searches for throat cancer and HPV (normalised data = 24
and 62, respectively)) was most likely a result of a famous
actor’s throat cancer diagnosis (date of diagnosis August
2010). This is an increase of roughly 2.2 times the throat can-
cer interest in August 2010 (throat cancer, actor and HPV
(normalised data =11, 36 and 28, respectively; p <0.01).

June 2013 had the second highest peak of interest in throat
cancer (throat cancer and HPV (normalised data =20 and 92,
respectively), an approximate increase of 2.5 times from the
previous month (throat cancer; and HPV (normalised data =8
and 56, respectively; p < 0.01)). This was driven by news stories
on the relation between HPV and throat cancer and on spec-
ulations about the aetiology of a renowned actor’s disease
(Figure 2).

The third peak in October 2011 correlates to news items
regarding the possible relationship between HPV and throat
cancer. It shows a 1.55 increase in throat cancer interest
from the previous month (Figure 3).
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Fig. 1. Graph showing peaks in ‘throat cancer’ searches on Google over time.
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Fig. 2. Graph showing the relationship between Google searches for ‘throat cancer’ and influencing factors. HPV = human papilloma virus
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Fig. 3. Graph showing the relationship between Google searches for ‘throat cancer’ and mass media stories about human papilloma virus (HPV).

Using the same search terms, the countries with the highest
volume of searches were the UK, the US, Ireland, Canada,
Australia, Kenya and Ghana (Figure 4).

Worldwide, the top five cities with the highest volume of
searches for ‘throat cancer’ were London (normalised data =
100), Manchester (normalised data=97), Birmingham (nor-
malised data=92), Atlanta (normalised data=91) and
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Chicago (normalised data=90). In the UK, England had the
most regional interest (normalised data=100) followed by
Wales (normalised data =90), Scotland (normalised data =
87) and Northern Ireland (normalised data = 85).

When comparing ‘throat cancer’ to ‘laryngeal cancer’ and
‘head and neck cancer’, it was found that there was a signifi-
cant correlation between the search terms ‘throat cancer’ and
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Fig. 4. Map showing countries with the highest volume of Google searches for ‘throat
cancer’ and human papilloma virus.

‘laryngeal cancer’ in terms of peaks and timeline changes. On
the contrary, the search term ‘head and neck cancer’ showed
no correlation (Figure 5).

Comparing the search term ‘throat cancer’ and ‘laryngeal
cancer’ geographically during the same time period, the coun-
tries that showed the highest search volume using the term
‘throat cancer’ were the UK, the US, Ireland, Canada,
Australia, Kenya and Ghana as mentioned above. The term
‘laryngeal cancer’ was used in entirely different countries,
which were Costa Rica, Uruguay, Japan, Vietnam, China,
Turkey and Germany (Figure 6).

Discussion

A rising number of internet users visit websites every day.
Each question, request or search can be seen as a personal
vote. By using search engines, information about our inter-
ests, codified as search terms, is left behind, meaning search
engines can gather our interests on the smallest possible scale
- the scale of individual requests.'””> On longer time scales,
our interests form trends, and aggregated search volume
data can be used to show the trends that affect our life on lar-
ger scales.

The US National Cancer Institute stated that behav-
ioural measures are needed in the healthcare environment
and in public health planning, where national indices of
progress on behaviour measures could guide policy and
conveyance planning.® Using internet big data analysis in
healthcare research holds promise, and it may complement
and extend the current data foundations available for
healthcare research according to the National Academy of
Medicine.">'*

To date, Google Trends has proven to be a valuable and
accessible tool. It has mostly been used for monitoring and
surveillance of communicable diseases and epidemics, and it
has also been used to study consumer behaviour interest
changes. Using Google Trends to analyse healthcare-related
topics is still largely unexplored, and it is believed that huge
amounts of data can be extracted. We conducted this study
to show a potential research use for Google Trends by explor-
ing the information-seeking behaviour changes relating to
throat cancer and its relation to other factors including mass
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media. Mass media campaigns can directly and indirectly pro-
duce positive changes or prevent negative changes in
health-related behaviours across large populations.'®

Our data analysis suggests that any news stories, new inter-
ventions or aetiology related to throat cancer can manifest as
an increase in information-seeking behaviour for ‘throat can-
cer’ on Google. Additionally, information-seeking behaviour
regarding throat cancer varies geographically, and the data
suggest that big cities were the most influenced by mass
media or ‘big titles’. It was evident that developed countries
and areas where the internet is more commonly provided
showed bigger spikes than other countries. This strengthens
the idea that information-seeking behaviour is influenced by
the level of awareness exposure; however, we were not able
to explain why Kenya and Ghana showed high search volumes.
This will need further research and could be related to Google
Trends’ limitations. It was interesting to find a significant cor-
relation between search peaks for ‘throat cancer’ and ‘laryngeal
cancer’. Both were linked to the same influencing factors and
happened during the same period of time. However, people
used different terms in different countries: the countries that
used ‘throat cancer’ as a search term did not use ‘laryngeal
cancer’ and vice versa. Google Trends is therefore a powerful
tool to understand the terminology used by patients in differ-
ent parts of the world.

The use of Google Trends is limited by some factors.
Google Trends may have sampling biases, as it deletes repeated
searches from the same user over a short period of time to
reduce counts of continued searching.'® Google frequently
optimises their search algorithms, which may lead to changes
in search results despite the use of the same key terms for a
search. This will lead to challenging reproducibility as this
type of research depends on stable results. It is unclear if
using Google for health information leads to an increase in
public knowledge and awareness of health issues. This is
because Google Trends gives the number of times certain
information has been searched but does not assess the quality
of accessed information, which would allow evaluation of
potential knowledge gained.

Internet search analysis can provide an insight into the
information-seeking behaviour of the public

Understanding this behaviour can help inform healthcare
delivery

This study shows the relationship between peaks in searches
for ‘throat cancer’ and media coverage of related stories
Possessing tools to investigate and understand
information-seeking behaviour may help to deliver better
healthcare and respond to health concerns and information
needs of the general population

The information provided by Google Trends can help public
health organisations to improve the accuracy and
accessibility of their online health information sources

More research is needed on the possible uses of Google
Trends in the healthcare system

Despite these limitations, the use of the internet for
healthcare information is still increasing. Understanding
healthcare information seeking behaviour is essential in
order to control and plan the quality of knowledge provided
by health organisations, advocacy groups and health
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Fig. 5. Graph showing the relationship between Google searches for ‘throat cancer’, ‘laryngeal cancer’ and ‘head and neck cancer’.
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Fig. 6. Map comparing the Google search term ‘throat cancer’ and ‘laryngeal cancer’
geographically within the same time period.

professionals regarding head and neck cancers including
throat cancer. Google Trends could also be used for research
into other health-care related topics. Further research is
needed to understand how healthcare providers can utilise
Google Trends to understand health information seeking
behaviour and its effect on public knowledge, awareness,
disease-related anxiety and the interaction between patients
and healthcare information providers.

Conclusion

Internet search analysis can provide an insight into the
information-seeking behaviour of the public. Using Google
Trends to analyse the search term ‘throat cancer’ during our
study period showed the peaks of interest related to a story
of the disease in a celebrity and other influencing factors
(such as HPV infection). The story of human experience is a
powerful driver of interest. Mass media can hugely affect
information-seeking behaviour. Using tools such as Google
Trends to investigate and understand information-seeking
behaviour could help to deliver healthcare and respond to
the health concerns and information needs of the general
population. The information provided by Google Trends can
also lead public health organisations to improve the accuracy
and accessibility of their online health information sources.
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