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Abstract

OBJECTIVES: To better characterize the relay of information about prostate, kidney, and bladder 

cancer on Twitter in relation to the COVID-19 pandemic.

MATERIALS AND METHODS: Tweets containing the joint hashtags “#COVID-19” and either 

“#bladder cancer”, “#kidney cancer”, or “#prostate cancer” were identified on the Twitter platform 

from January 1, 2020 to July 30, 2020. The Twitter handle responsible for each tweet was 

categorized as an Academic, Medical Education, Patient Advocacy Groups/Non-Profits, 

Pharmaceutical, or Other entity based on content domain. Descriptive statistics were used to 

summarize data on Twitter handle characteristics stratified by disease category (bladder, kidney, 

and prostate). Median/interquartile range and percentages were used to summarize continuous and 

categorical data, respectively. Number of tweets containing the relevant joint hashtags were 

tracked over time in relation to the cumulative United States case count of COVID-19.

RESULTS: The content of 730 total tweets containing the joint hashtags “COVID-19” and either 

“#bladder cancer” (138 tweets), “#kidney cancer” (137 tweets), or “#prostate cancer” (455 tweets) 

from January 1, 2020 to July 31, 2020 were analyzed. We identified 326 unique Twitter handles 
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across all disease states (62 bladder, 47 kidney, and 217 prostate-related). Academic Twitter 

handles accounted for the greatest number of tweets containing the joint hashtags (31%). Temporal 

tracking of tweets with regard to monthly U.S. COVID cases revealed that communication surged 

in March of 2020 and peaked in April for both bladder and kidney cancer, whereas related prostate 

cancer Twitter communication peaked in May of 2020.

CONCLUSIONS: As COVID-19 case counts rose in the United States initially, so too did 

communication surrounding COVID-19 and genitourinary cancers on Twitter. Many of these 

conversations were driven by academically-associated Twitter accounts.
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INTRODUCTION

Social media is currently used as a global tool to communicate information, opinions, and 

updates. As of 2019, 72% of U.S. adults used at least one social media platform to relay 

information, up from only 5% in 2005 [1]. Since its creation in 2006, Twitter has served as a 

platform that unites mass communication of both the social and professional sectors. Each 

day 500 million tweets are sent with an active 152 million Twitter users daily [2].

Twitter usage in the domain of oncology has followed similar trends to that of the public [3]. 

The growing usage of social media among patients, professionals, and organizations has 

opened up new areas of research into cancer communication. Previous studies have found 

that cancer-related content on Twitter tends to revolve around delivering information related 

to care and support [4]. There is also a growing interest for oncology providers to use 

Twitter as a platform to network with colleagues and health care organizations [5]. 

Associated oncological entities, including pharmaceutical companies, non-profit 

organizations, and patient advocate groups have established a communication platform on 

Twitter, each with their unique goals and vision [6–8].

While Twitter continues to grow as a communication tool in oncology, the onset of the 

COVID-19 pandemic has shifted the focus of communications for healthcare entities and 

public health officials. The World Health Organization (WHO) and other federal agencies 

have continuously published COVID-19 content through their Twitter accounts, providing 

credible sources of information during this crisis [9]. Characterization of this shift towards 

COVID-19 messaging remains unaddressed among Twitter users dedicated to disseminating 

cancer-related information.

The intersection of COVID-19 and cancer poses a direct threat to many patients. Cancer 

patients are often immunocompromised, older (> 60 years), and maintain one or more 

significant comorbidities; these factors put those living with cancer at greater risk for 

COVID-19 morbidity and mortality. The COVID-19 and Cancer Consortium (CCC19) study 

reported that patients diagnosed with both COVID-19 and cancer were at greater risk of 

mortality and severe illness secondary to infection [10–13]. A substantial portion (21%) of 

subjects in the CCC19 study had specified genitourinary malignancies. Given these 
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increased risks and the evolution of COVID-19 discussions on social media, we sought to 

characterize the Twitter communications of both COVID-19 and genitourinary cancers 

during the COVID-19 pandemic.

MATERIALS AND METHODS

Study participants

Three separate searches of joint hashtags were conducted on Twitter messages (tweets) dated 

from January 1, 2020 until July 31, 2020: “#COVID-19 and #kidney cancer”, “#COVID-19 

and #bladder cancer”, and “#COVID-19 and #prostate cancer”. The associated user handle 

for each identified tweet was categorized as (1) Academic, (2) Medical Education, (3) 

Patient Advocacy Groups/Non-Profits, (4) Pharmaceutical, or (5) Other. Categorization of 

each handle was performed based on the user’s profile or additional searches.

The total number of tweets were recorded for the joint hashtag searches pertaining to kidney, 

bladder, and prostate cancer. Additional variables were collected including date the tweet 

was created, tweet content, number of comments on the tweet, number of likes on the tweet, 

number of retweets of the original tweet posted, and if the tweet was an original tweet or a 

retweet. Descriptive variables of the users were also collected: the username of the Twitter 

handle, the joined date of the Twitter handle, number of following, number of followers, and 

total number of tweets posted. These variables were quantified using median inter-quartile 

ranges.

The number of reported new monthly COVID-19 cases in the United States from January 1, 

2020 to July 31, 2020 were tracked in congruence [14, 15]. Comparison of new COVID-19 

cases and number of tweets containing the joint hashtag terms were compared for each 

month from January to July 2020.

Statistical analysis

Descriptive statistics was used to summarize data on Twitter handler characteristics stratified 

by disease category (bladder, kidney, prostate cancer). Median and interquartile range, 

frequencies, and percentages were used to summarize continuous and categorical data, 

respectively. Log transformations were done for number of followers, number followed, and 

number of tweets to reduce skewness in distribution and allow for consistency and improved 

interpretation of the results. Spearman ranked correlation coefficient was calculated to show 

association between all items related to the Twitter handle and tweeter item characteristics 

and metrics. Heat maps were used for graphic display of these results. The Wilcoxon rank-

sum and chi-square or Fisher’s exact tests were used to compare continuous and discrete 

data distributions, respectively, between strata of both Twitter handlers and tweets.

RESULTS

A total of 730 tweets that contained the joint hashtags of “#COVID-19” and either “#bladder 

cancer” (n = 138), “#kidney cancer” (n = 137), or “#prostate cancer” (n = 455) were 

collected from January 1, 2020 to July 31, 2020. The plurality (31%) of tweets across all 

groups were sent by academic entities. Pharmaceutical companies disseminated the least 
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number of tweets that included said joint hashtags (2.9%). Table 1 provides full 

characteristics of Twitter-specific variables in relation to tweets using the joint hashtags. 

There were a total number 326 unique Twitter handles responsible for these tweets, of which 

127 (39%) were classified as academic entities. Academic accounts received more likes and 

retweets per tweet across all three cohorts.

Heat maps with Spearman correlations were constructed for each genitourinary cancer: 

bladder cancer, kidney cancer, and prostate cancer. Figure 1 depicts heat maps with 

canonical correlations of Twitter variables in the context of genitourinary cancers and 

COVID-19 tweets. Expected correlations were observed between variables linked to 

experience and recognition on the Twitter platform, including time on platform, number of 

followers/following, and number of tweets. In addition, expected correlations between likes, 

retweets and volume of comments were seen. In bladder and kidney cancer, there was a 

higher correlation between experiential variables (time on platform/number of followers) 

and popularity of individual tweets (number of likes/retweets) relative to prostate cancer.

Figure 2 outlines temporal trends in COVID-19 cases alongside the number of tweets related 

to genitourinary cancers. Although initially the rise in COVID-19 incidence was paralleled 

by an increase in related communication on Twitter, the same rise was not seen with the 

“second wave” of COVID-19 in July of 2020. The volume of tweets related to prostate, 

kidney and bladder cancer moved in parallel throughout this period of time, although 

overall, the volume of tweets pertaining to prostate cancer far exceeded those for kidney and 

bladder cancer.

DISCUSSION

This study looked to investigate the temporal trends of Twitter communications involving 

both the COVID-19 pandemic and genitourinary cancers from January 1 to July 31, 2020. 

Ultimately, we demonstrated that communication surged in March of 2020 and peaked in 

April for both bladder and kidney cancer, whereas related prostate cancer communication 

peaked in May of 2020. Thus, as the initial wave of COVID-19 case counts rose in the 

United States, so too did communication surrounding COVID-19 and genitourinary cancers 

on the Twitter platform.

Multiple studies have recently reported that social media platforms including Twitter have 

been inundated with medical misinformation and unverifiable content relating to the 

COVID-19 pandemic, which is being spread at an alarming fast rate on these social 

platforms [16–18]. Our findings that a plurality of tweets (31%) were from trusted academic 

organizations – entities that tend to share publications, research-related news, and policy 

announcements – suggests that genitourinary cancer information is accurately being 

conveyed to the social media users even in light of the current misinformation trends [19].

This study represents the first effort to investigate the relationship between monthly 

COVID-19 cases in the U.S. and the associated temporal changes in Twitter communication 

surrounding genitourinary cancers and COVID-19, of which prostate cancer was the most 

discussed. Several factors could have contributed to this communication. In 2020, there will 
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be an estimated 191,930 new prostate cancers, 73,750 new kidney cancer cases, and 81,400 

new bladder cancer cases diagnosed [6]. This high prevalence of new prostate cancer cases 

in addition to those living with prostate cancer may contribute to the increased 

communication relative to other genitourinary cancers. Patient advocacy groups/non-profit 

organizations have also been reported to utilize Twitter to spread one-way messages 

surrounding prostate cancer and COVID-19 [20]. Our findings support these conclusions, as 

40.2% of total prostate cancer tweets were from patient advocacy groups and non-profit 

organizations.

The higher volume of prostate cancer tweets pertaining to COVID-19 could also be driven 

by key biological insights garnered during the timeframe assessed. Several publications 

during this timeframe suggested that the TMPRSS2 gene and its protein product play a role 

both in prostate cancer development and in COVID-19 host infection. TMPRSS2 
overexpression and gene fusion with ERG at chromosome 21q22.3 are present in up to 80% 

of prostate cancers and result in upregulation of the ETS transcription factor. ETS plays a 

critical role in cell differentiation, proliferation, and inflammation fundamental to 

oncogenesis [21–23]. Additionally, recent evidence suggests that SARS-CoV-2 makes its 

way into the cell via the ACE2 receptor in synergy with the host’s TMPRSS2. The activity 

of TMPRSS2 is now considered the only critical factor in assisting cell entry of the SARS-

CoV-2 viral pathogen [23]. This common reliance on TMPRSS2 may pose as an additional 

consideration for observed trends of increased discussion surrounding prostate cancer and 

COVID-19.

Indeed, there are efforts to harmonize medical communication pertaining to cancer and 

COVID-19. In March of 2020, the COVID-19 and Cancer Consortium (CCC19) was 

established following grassroots efforts on Twitter to better address the intersection of these 

two malignancies [12]. To date, there are over 50 cancer centers, universities, and research 

institutes across the United States actively participating in the CCC19. The CCC19 

continues to use Twitter as a platform to relay information, data, and new clinical and 

research findings in hopes to bridge the knowledge gap in cancer care caused by the 

COVID-19 pandemic. Twitter serves as a useful platform for collection and dissemination of 

COVID-19 and cancer related information, as evidenced by the CCC19 and our findings. It 

is thought that Twitter and other social media platforms may represent a great equalizer in 

medical access – providing expertise and up-to-date research findings to the public without 

financial or professional barriers.

This study had several limitations. Tweets related to the COVID-19 pandemic and 

genitourinary cancers were analyzed from a timepoint of January to July 2020. However, the 

COVID-19 pandemic has continued to evolve and worsen in the time beyond. By the end of 

July, the US had seen approximately 3 million positive cases whereas at the end of 

November 2020, cumulative cases have surpassed 12 million and resulted in over 250,000 

deaths [24]. Further analysis to assess the trends of COVID-19 and genitourinary cancers 

beyond July 2020 may provide a better understanding of changes in Twitter discussions 

during each spike in cases. Additionally, no specific content analysis was performed on the 

tweets identified – therefore limiting the extent of our understanding of the topics discussed 

within the broader classifications of COVID-19 and each genitourinary cancer.
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The results reported herein provide novel insights into discussions surrounding the ongoing 

COVID-19 pandemic and genitourinary cancers on Twitter. As COVID-19 cases rose in the 

United States during the first wave of infection, so too did tweets related to COVID-19 and 

genitourinary cancers. However, these trends did not continue into the second wave and 

beyond. As the public appears to rely heavily on social media as an outlet for COVID-19 

related news, it will be critical that academicians remain engaged on Twitter and continue to 

convey trustworthy, evidence-based information on this platform.
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Fig. 1. 
Spearman correlation heat map for Twitter variable relationships within (a) bladder cancer 

(b) kidney cancer and (c) prostate cancer cohorts.
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Fig. 2. 
Temporal tracking of newly diagnosed U.S. COVID-19 cases and specified genitourinary 

related tweets from January through July of 2020.
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