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Abstract

Year after year whenever someone who is considered “high profile” discovers that they have some sort of sickness
or if they pass away due to a sickness, there seems to be a heightened interest in that person. At the same time
however, there is a heightened awareness of the type of sickness that the person had. Finding the moments in
which there is a heightened sense of awareness towards a specific topic can be something of high value to various
agencies and organizations. The objective of this study was to explore the moments in which people start to do
some initial search queries when there is a high-profile health moment. Once it is understood when this moment
occurs, further research can be done to understand where the search behavior shifts to searches of awareness, signs,
symptoms, and introspection over time.

Keywords: health, search analysis, google trends, heightened awareness, digital search, health searches
1. Introduction

Celebrities are known as trend setters, stars, and those whose lives inspire the rest of us “regular” people. Whenever
a celebrity does something of relevance it becomes headlines whether it be good or bad; and the attention received
could also be positive or negative. Chadwick Boseman was an actor who captivated fans by starring in the 2016
movie Captain America: Civil War as the hero Black Panther. He went on to reprise his role in three more feature
films. Just as any other celebrity, his star was shining brighter than ever, and he was only receiving positive
feedback. However, this positive feedback changed in April of 2020 when he was broadcasting a video on his
Instagram live and appeared to have lost a lot of weight. Speculations occurred and many people blamed him for
being a drug user. When Chadwick passed away later the same year, it was announced that he was diagnosed with
Colon Cancer prior to shooting his film Black Panther in 2017 (Ugwu & Levenson, 2020). When Chadwick
Boseman passed away, searches for his name skyrocketed on Google search engine and he also became one of the
highest trending topics on twitter whereas prior to his death, searches for him were non-existent. Unsurprisingly,
searches for colon cancer also rose after it was announced that it was the reason for his death.

Many illnesses were initially considered such as Colon Cancer, Alzheimer’s, Diabetes, and Influenza. However,
it was decided that this research would be completed on Chronic Traumatic Encephalopathy (CTE), Pancreatic
Cancer, and Lung Cancer. In this research, six different celebrities were investigated who passed away due to these
three different sicknesses. Once it was decided who this study would be conducted on, the next step was to explore
the moments in which people start to do some initial search queries during the high-profile health moment. After
it was understood when this moment occurs, further research was done to understand where the search behavior
shifts to searches of awareness, signs, symptoms, and introspection over time.

The first illness that was looked at was Chronic Traumatic Encephalopathy (CTE) and its effect on National
Football League superstar Aaron Hernandez as well as Dr. Bennet Omalu, the discoverer of the disease. “Aaron
Hernandez suffered the most severe case of chronic traumatic encephalopathy ever discovered in a person his age”
(Kilgore, 2017).

The next illness was pancreatic cancer and the people who died from this sickness were Steve Jobs, the founder of
Apple, and Alex Trebek, the former host of Jeopardy. Steve Jobs revealed that he has a rare form of pancreatic
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cancer in 2004 and suffered until his death in 2011. Lastly lung cancer was looked at and the people who died
from this sickness were Dana Reeve, a former actress and nonsmoker, and Rush Limbaugh, an American Radio
Personality. Rush Limbaugh who denied the risks of smoking for many years even saying that it would take “50
years to kill people, if it does” (Ketteler, 2021).

The structure of this research is as follows: section 2 presents an overview of the datasets used in the analysis.
Section 3 presents the methodology of the data visualization by using Tableau analysis. Section 4 describes the
results and discussion of the Tableau visualizations as well as an analysis on the total annual deaths caused by the
specific illnesses. Lastly, Section 5 presents the conclusion.

2. Method
2.1 Method Design

Once the time span was decided where there was a heightened sense of awareness, it was realized that to understand
the impact of the celebrity’s death, data must be collected for at least three months prior as well as three months
after their death.

During the exploratory data analysis phase of this research, data was first cleaned using Google Sheets. Columns
were given more detailed names and the data type was changed for a few of the columns. Using Google Sheets,
some initial graphs were created to visualize the data.

Although Google Sheets helped to understand the direction for this research, it was decided that to create better
visualizations to draw insights, Tableau would be the better option. Tableau is one of the best data visualization
tools today and it was used to find the correlation between the searches for diseases, keywords, and famous
personalities' deaths.

In addition to Google Trends data, the death rates for the specific illnesses, and demographic data was also taken
into consideration while conducting research on the various illnesses and keywords related to famous personalities.

2.2 Datasets

The primary source for the three datasets collected on CTE, Pancreatic Cancer, and Lung Cancer were retrieved
using Google Trends. The secondary source for the data on the death rates of these illnesses were retrieved from
the website www.data.world According to new research (“DATA POINTS: CANCER DEATHS,” 2006).

The following three sections describe the data that was analyzed on the three specific illnesses: CTE, pancreatic
cancer, and lung cancer datasets.

2.2.1 CTE Datasets

The first search that was conducted on Google Trends was for the keyword “CTE” from January 2004 - September
2021. After the data was collected and visualized, three major peaks were seen during the months of December
2015, September 2017, and January 2020. Upon further research it was discovered that the peak in 2015 was
caused due to the movie “Concussion” being released that month. The peak in 2017 was caused due to the
revelation that NFL Superstar Aaron Hernandez has the most severe case of CTE for a person of his age. With
“CTE” in mind, it was decided that Google Trends data would be collected on the following key words: “Dementia”
and “Concussion” due to their relationships with the illness.

Aaron Hernandez played professional football for the New England Patriots. Therefore, it was decided that data
would be collected from the state of Massachusetts using the keywords “Aaron Hernandez,” “Dementia,” and
“Concussion” from June 2017 to January 2018 in the state of Massachusetts via Google Trends.

Similarly, Dr. Bennet Omalu discovered this disease in Pittsburgh therefore it was decided that data would be
collected from the state of Pennsylvania. The keywords used were “Bennet Omalu,” “Dementia,” and “Concussion”
from September 2015 to April 2016.

2.2.2 Pancreatic Cancer Datasets

The initial search was for the keyword “Pancreatic Cancer” from January 2004 - September 2021. After the data
was collected and visualized, three major peaks were seen during the months of March 2008, 05 October 2011, 07
March 2019. Upon further research it was discovered that the peak in 2008 was caused because Patrick Swayze
who was an American actor, dancer, singer, and songwriter was diagnosed with stage 4 pancreatic cancer. The
peak in 2011 was caused due to the death of an American business magnate Steve Jobs. The third peak was in
2019 because Canadian American game host Alex Trebek was diagnosed with cancer. With “Pancreatic Cancer”
in mind, it was decided that Google Trends data would be collected on the following key words: “jaundice” and
“stomach pain” which are the common symptoms found in pancreatic cancer patients.
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Steve Jobs lived his entire life in the state of California and thus it was decided that data would be collected from
his home state. The keywords used were “Steve Jobs,” “Jaundice,” and “Stomach Pain” from July 2011 to January
2012 in the state of California.

Although Alex Trebek passed away in Los Angeles, he was born in Canada and therefore it was decided that data
would be collected from Canada. The keywords used were “Alex Trebek,” “Jaundice,” and “Stomach Pain” from
August 2020 to February 2021 in Canada.

2.2.3 Lung Cancer Datasets

The initial search was for the keyword “Lung Cancer” from January 2004 until September 2021. As Lung cancer
is seen as a usual form of cancer, the Google Trends search did not immediately yield results with distinct moments
of heightened awareness. However, as the data was drilled down, it was noticed that two moments generated more
awareness than the rest. March 2006 and February 2021 were the time periods when there was heightened
awareness. Upon further research it was discovered that in March 2006, Dana Reeve who was a non-smoker died
of lung cancer. The spike in search activity during February of 2021 was caused by the death of the famous
American radio personality and political commentator, Rush Limbaugh.

Dana Reeve was an actress who was born in the state of New Jersey and therefore it was decided that data would
be collected from her home state. The keywords used were “Dana Reeve,” “Fatigue,” and “Chest Pain” from
January 2006 to June 2006 in the state of New Jersey.

Rush Limbaugh was born in the state of Missouri however he spent his last moments in the state of Florida.
Therefore, it was decided that data would be collected using the keywords “Rush Limbaugh,” “Fatigue,” and
“Chest Pain” from November 2020 to April 2021 in the state of Florida.

3. Results

An article on Wyzowl titled “The Human Attention Span” has conducted a study stating that in the year 2000, the
human attention span was twelve seconds and has shrunk down to only a little over eight seconds (The Human
Attention Span [INFOGRAPHIC], 2021).The hypothesis for this research was that there will be an instantaneous
increase in searches for a specific celebrity when a significant health event occurs It was also hypothesized that
concurrently, there would be an immediate spike in search activity for cause of death. However, after uploading
the datasets into Tableau, it was seen that search activity for the health events that were picked were more
complicated than initially thought.

Detailed research was done on these diseases which is analyzed below on the three illnesses CTE, Pancreatic
disease, Lung Cancer. After the initial analysis was completed on the illnesses, the next step was to analyze the
celebrity that was involved along with some key words related to the specific illness.

3.1 “CTE” Searches using Google Trends
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Figure 1 describes the monthly search activity for the keyword “CTE” from January 2004 - September 2021 using
data collected using Google Trends. As you can see, three distinct peaks are visible during the months of December
2015, September 2017, and January 2020. December 2015 was the month where the movie “Concussion” was
released, and September 2017 was the month where Aaron Hernandez was diagnosed with CTE postmortem.

3.2 “Aaron Hernandez,” “Concussion,” & “Dementia” Searches using Google Trends
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Figure 2. “Aaron Hernandez,” “Concussion,” & “Dementia” searches in Massachusetts using Google Trends
from June 2017 - January 2018

Figure 2 describes search data for the key words “Aaron Hernandez”, “Dementia”, and “Concussion” from June
2017 to January 2018 in the state of Massachusetts. “Tests revealed that Aaron Hernandez had ‘severe’ CTE” on
September 22, 2017 (McGovern (2017). Search results for “Aaron Hernandez” were non-existent for most of the
time, however searches increased from zero to one hundred on that very day. Searches for “Dementia” increased
from zero to forty-one and searches for “Concussion” increased from thirty to fifty-three on September 22, 2017,
as well. After the initial spike in searches for all three keywords, the attention seems to die quickly. It takes between
fourteen and twenty days for searches for “dementia” and “concussion” to rise once again to either the same levels
as September 22, or even greater. On October 5, 2017, searches for “dementia” returned to the level of forty-one
which was the same as the day that it was announced that Aaron Hernandez did in fact have CTE. On October 10,
2017, searches for “concussion” rose to seventy-one which exceeded the level on September 22, 2017.

3.3 “Bennet Omalu,” “Concussion,” & “Dementia” Searches using Google Trends
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Figure 3. “Bennet Omalu,” “Concussion,” & “Dementia” searches in Pennsylvania using Google Trends from
September 2015 - April 2016
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Figure 3 describes search data for the keywords “Bennet Omalu”, “Dementia”, and “Concussion” from September
2015 to March 2016 in the state of Pennsylvania. The Fainaru brothers authored a tell all book titled “League of
Denial” which discusses how far the NFL went to hide what they knew regarding disabilities caused by excessive
head trauma. One of the main adversaries of the NFL was Dr. Bennet Omalu, the man who discovered CTE by
conducting an autopsy on former football Hall of Famer and former Pittsburgh Steeler, Mike Webster. Search
results for “Bennet Omalu” started to gradually rise after December 21, 2015. Within four days searches for his
name rose from one to one hundred. Searches for “Dementia” increased from zero to thirty-seven and searches for
“Concussion” increased from four to one hundred from December 18 to December 25, 2015. Because of the star
power of the lead actor for the movie Will Smith, the keywords “Bennet Omalu” and “Concussion” remained hot
topics until around January 7, 2016, even though searches did not completely die down until around the first week
of February 2016. Searches for “dementia” however never returned close to the thirty-seven it reached on
December 25, 2015.

3.4 “Pancreatic Cancer” Searches using Google Trends

Alex Trebek Diagnosis

Oct 2011 - 61
Steve Jobs Death

Nov 2020 - 45
Alex Trebek Death

Pancreatic Cancer Monthly Searches

Figure 4. “Pancreatic Cancer” searches in the United States using Google Trends from January 2004-September
2021

Using Google Trends data from January 2004 to September 2021 five distinct peaks were noticed. The first major
peak was caused by the death of an American actor, Patrick Swayze. However, his death did not influence the
other keywords and that is why this date was omitted in the analysis. The peak in October 2011 was followed by
a long hiatus of searches for Pancreatic Cancer until March 2019. It was discovered that the peak in October 2011
was caused by the death of Steve Jobs who was the founder of Apple. The peak in March 2019 was caused by the
announcement of Alex Trebek’s diagnosis of Pancreatic Cancer. He was the beloved host of Jeopardy! For thirty-
seven seasons from its revival in 1984 until his death in 2020. It was decided that instead of an analysis on the date
of the announcement of his illness, it would be best to analyze his death date. Further analysis was done on those
dates for the keywords “Alex Trebek,” “Steve Jobs,” “Jaundice,” and “Stomach Pain.”
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3.5 “Alex Trebek,” “Jaundice,” & “Stomach Pain” Searches by Google Trends
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Figure 5. “Alex Trebek,” “Jaundice,” & “Stomach Pain” searches in Canada using Goo
2020 - February 2021

Figure 5 shows the results of the keyword searches “Alex Trebek”, “Jaundice”, and “stomach pain” from August
2020 to February 2021. Search results for “Alex Trebek™ rose to one hundred on Nov 8, 2020, because of his death
in Los Angeles, CA due to pancreatic cancer. Searches for “Jaundice” increased around seventy-nine in the same
month because Jaundice is found in appx 70% of pancreatic cancer patients. At the same time, search results for
“Stomach Pain” increase to ninety-two as it is also among common symptoms found in patients. All correlated
with events in the media. As already mentioned, he was a Canadian American game show host and television
personality hence was more popular in Canada as a result search were more on the geographical part.

3.6 “Steve Jobs,” “Jaundice,” & “Stomach Pain” Searches using Google Trends
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Figure 6. “Steve Jobs,” “Jaundice,” & “Stomach Pain” searches in California using Google Trends from July
2011 - January 2012

Figure 6 shows the results of the keyword searches "Steve Jobs", "Jaundice", and "Stomach Pain" from July 2011
to January 2012. Search results for “Steve Jobs” peaked on 6 Oct 2011 because he died on October 5, 2011. Next
day it was breaking news and media coverage was at top hence people were more queries to know about him and
because of his death. Search result was one hundred for Steve jobs, simultaneously people also searched keywords
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like jaundice and Stomach pain which are the symptoms of pancreatic cancer. Five days after his death, searches
for “Jaundice” rose to sixty-eight, however on the day of his death searches were minimal at eighteen. Searches
for “Jaundice” were much higher two weeks prior to his death. On September 21, 2011, search results for “Jaundice”
were recorded at ninety-two. Because Steve Jobs lived his entire life in the state of California, the data was
retrieved from his home state.

3.7 “Lung Cancer” Searches using Google Trends
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Figure 7. “Lung Cancer” searches in the United States using Google Trends from January 2004 - September
2021

Using Google Trends data from January 2004 to September 2021 four distinct peaks were noticed. The first two
peaks were considered for this research however upon further investigation, the deaths that occurred on those days
did not influence the other key words that were going to be analyzed for this portion of the research. As shown in
Figure 7 the first spike in searches that was looked at was in March 2006 which was caused by the death of Dana
Reeve who was a non-smoker. The second spike that was looked at was in February 2021 which was caused by
the death of Rush Limbaugh who was a chain smoker.

2

3.8 “Dana Reeve,” “Fatigue,” & “Chest Pain” Searches using Google Trends
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Figure 8. “Dana Reeve,” “Fatigue,” & “Chest Pain” searches in New Jersey using Google Trends from January
2006 - June 2006
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Figure 8 shows that searches for “Dana Reeve” leading up to her death were virtually zero. However, the searches
spiked to ninety-nine on March 7 which is the day that she died, and they rose to one hundred the following day.
The two key words that research was conducted on were “Fatigue” and “Chest Pain.” This is because these were
the only symptoms that triggered some response to her death. Two days after her death, “Fatigue” spiked to fifty-
three and after declining for a week the search rose back to one hundred. Searches for “Chest Pain” only rose on
March 7 to forty-eight. Because Dana Reeve was born in New Jersey, the data was collected from her home state.

3.9 “Rush Limbaugh,” “Fatigue,” & “Chest Pain” Searches using Google Trends
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Figure 9. “Rush Limbaugh,” “Fatigue,” & “Chest Pain” searches in Florida using Google Trends from
November 2020 - May 2021

Figure 9 shows a similar picture just as in all the previous situations, searches for “Rush Limbaugh” were non-
existent until the day that he died where searches reached one hundred. The same day searches for “Fatigue”
reached sixty-seven and searches for “Chest Pain” reached only thirty-nine. However, this changed after ten days
where searches on February 27 for “Fatigue” reached eighty-nine and searches for “Chest Pain” reached eighty.
On March 3, searches for “Fatigue” reached seventy-six and searches for “Chest Pain” reached eighty-five.
Although Rush Limbaugh was not from Florida, he did pass away in that state. For that reason, search data was
collected from the state of Florida.

3.10 Overview of Deaths

This research decided to look at the annual total deaths for each disease to understand if these prominent health
moments have had any influence thus far. However, in most cases it is seen that deaths are rising for each disease
annually. The data for CTE is inconclusive because it is unknown how many current players are suffering from
this disease and what impact it will have on their life.

An analysis on the total annual deaths for each disease is presented in this section. For the illnesses pancreatic
cancer and lung cancer, total annual deaths data is between years of 1990 and 2016. For the illness CTE, total
annual deaths data is between years of 2002 and 2019.
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3.10.1 CTE Deaths
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Figure 10. Total annual deaths caused by CTE from 2002-2019

Figure 10 shows the total number of former NFL players whose brains had CTE after their death. Since CTE is an
illness that can only be diagnosed postmortem, there is no definitive number for how many current NFL players
are suffering from this illness. Furthermore, because CTE was only discovered in 2002 it is unknown how many
players in the past have also had this illness.

Boston University is the preferred Brain Bank of the NFL and based on their research they have found “CTE in
99% of former NFL players studied”. As more players decide to donate their brains, a better understanding can be
seen as to how much bigger of an issue CTE is.

3.10.2 Pancreatic Cancer Deaths
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Figure 11. Total annual deaths caused by Pancreatic Cancer from 1990-2016
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Figure 11 addresses the total annual deaths for pancreatic cancer from 1990 - 2016. It is found that there is a
continuous year on year increase in the number of deaths. Pancreatic cancer has the highest mortality rate of all
major cancers. For all stages combined, the 5-year relative survival rate is 10%. Even for the small percentage of
people diagnosed with local disease, the 5-year survival is only 39%. There are no detection tools to diagnose the
disease in its initial stages. The causes of pancreatic cancer are not fully understood. However, certain personal,
environmental, health, and inherited risk factors have been identified that increase the chances of a person
developing the disease.
3.10.3 Lung Cancer Deaths
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Figure 12. Total annual deaths caused by Lung Cancer from 1990-2016

Figure 12 visualizes the total annual deaths for lung cancer from the years 1990-2016. The deaths were one hundred
fifty thousand in the year 1990 where today they have risen to two hundred thousand. Lung cancer is by far the
leading cause of cancer death among both men and women, making up almost 25% of all cancer deaths.

Statistics on survival in people with lung cancer vary depending on the stage of the cancer when it is diagnosed.
The main cause for lung cancer is Smoking, which is sadly neglected by people which results in their death. Even
though anti-smoking campaigns already exist, lung cancer deaths have continued to rise.

4. Discussion

When observing the data on CTE for the case of Aaron Hernandez, searches for his name increased from one to
one hundred, “Dementia” increased from zero to forty-one and searches for “Concussion” increased from thirty to
fifty-three. After the initial searches began to die down, it took between fourteen and twenty days for searches for
“dementia” and “concussion” to rise once again to either the same levels or even greater. Searches for “dementia”
returned to forty-one on October 5 and searches for “concussion” rose to seventy-one on October 10.

In the case of Dr. Bennet Omalu, searches for his name remained high for a longer period due to the star power of
the movie “Concussion.” Search results for “Bennet Omalu” began to rise after December 21,2015 and stayed high
throughout the first week of January. Searches for “Concussion” followed a similar trend due to it being the name
of'the movie. Those searches also stayed high until the first week of January. Both keywords did not see a complete
fall off until the first week of February. Searches for “dementia” rose quickly during the week of the movie’s
release however those searches quickly fell and never returned.

On the day of Alex Trebek’s death, searches for “Jaundice” only rose to thirteen and searches for “Stomach Pain”
rose to sixty-four. Searches for “Jaundice” rose to seventy-nine six days later while searches for “Stomach Pain”
rose to ninety-two nine days later. When Steve Jobs passed, “Jaundice” only rose to eighteen while “Stomach Pain”
rose to eighty-one. Interestingly, searches for “Jaundice” were higher two weeks prior to his death at ninety-two
whereas searches for “Stomach Pain” did not see any changes.

For Dana Reeve, searches for “Chest Pain” only increased on the day of her death however searches for “Fatigue”
rose two days after her death to fifty-three and then again eight days after her death to one hundred. On the day of
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Rush Limbaugh’s death, searches for “Fatigue” rose to sixty-seven while “Chest Pain” only rose to thirty-nine.
However, after about ten days, searches for “Fatigue” rose to eighty-nine and seventy-six while searches for “Chest
Pain” rose to eighty and eighty-five.

Based on this research it seems that when a celebrity passes away, there is an instantaneous rise in searches for the
specific celebrity. Depending on how important this figure was, the searches may last anywhere from 1 to 3 days.
In addition to these initial searches for the celebrity’s name, it takes around nine days for searches to shift from
the celebrity to one of the symptoms. In the case of Dr. Bennet Omalu, this research was showing better results
due to the star power of the movie “Concussion.” If the marketing done for a movie can already create a heightened
sense of awareness, this time would be ideal for an organization to use to spread more awareness.

One aspect of this research which created obstacles was the data collection process. The only source of search data
for this research was from Google Trends. This research could be enriched if data can be collected from social
media platforms such as Facebook and Twitter in accordance with Google Trends Data. Twitter would be a notable
example because instead of searching for keywords, people would be writing their opinions on a specific subject.
Using this, better insights could be drawn on public perception. The secondary data consist of total annual deaths
for the illnesses. This was also an obstacle because the data is not current for many of the diseases. For CTE
specifically, there is not a vast amount of public data available due to the negative connotation it would provide to
the game of football. With more current data, better insights could be drawn to see if marketing campaigns are
influencing total annual deaths.

In this research various datasets were used to do analysis which is related to famous personalities, diseases they
were suffering from and overall death due to disease. It made the research more comprehensive and meaningful.
For future recommendation, this research will inspire the extension study of searching awareness on more critical
diseases with advanced tools and its effect on other industries such as insurance, finance and so on.
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