Pornhub searches during the covid-19 pandemic
Abstract: The SARS-CoV-2 virus was first registered in the Chinese city of Wuhan in December, 2019. Its subsequent spread to Europe, America and the rest of the world has generated hundreds of thousands of infections and deaths. It was at this moment when the porn website Pornhub offered free Premium services for fifteen days with the slogan: "Let's help flatten the curve", encouraging citizens to stay at home to reduce the infection and death counts. This article investigates the repercussions that the Covid-19 pandemic has had on the searches of pornography. Pornhub and Google trend’s data was used to compare global search traffic between March and May 2020 with the same period of 2019 through regression analysis. The results demonstrate a correlation (R² = 1) in the increase in Pornhub searches in women and men during the pandemic compared to the same dates in 2019.
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Pornhub and the Covid-19
Parallel to the expansion of the Covid-19 pandemic, PornHub, the second largest pornographic web site in the world, announced that its Premium services would be free to citizens of Italy and Spain because of government-imposed lockdown measures. The offer was for fifteen days, a duration that was supposed to coincide with the mandatory confinement ordered by the governments of Spain and Italy. As the pandemic’s spread became global, the website expanded the offer to all countries in the world. The website started using the slogan: "let's help flatten the curve", referring to the epidemiological graphs of those infected and killed by the disease, to encourage citizens to stay at home and consume pornography without limitation through its services. Other slogans followed including "touch yourself, not others", or "thank you for flattening the curve" (PornHub, 2020). 
The slogan “flatten the curve” was used in the scientific field to mitigate and / or postpone transmission of coronavirus infections (Lee, Han & Jeong, 2020; Kramer & Retnakaran, 2020). In parallel the media used it to inform and raise awareness among citizens of the exponential expansion of the pandemic (Arshed, Meo & Farooq, 2020) and the purpose of imposed restrictions. PornHub took advantage of this scientific concept to use it as a slogan for its advertising campaign during the spread of Covid-19. The appropriation of these scientific concepts has been studied previously (Escobar, 2018), and sometimes criticized for the trivialization of public health emergencies.
The 2019 data (PornHub, 2020) show that the countries with the highest consumption of pornography on the aforementioned website were the United States, Japan, United Kingdom, Canada, France, Germany, Italy, Philippines, Australia, Mexico, Brazil, Spain, Holland, Poland and India. These 20 countries with the highest consumption of pornography in 2019 on PornHub represent 79% of the site's traffic. Several countries with the highest number of Covid-19 infections are within this group, including the United States, the United Kingdom, Italy, Spain, Germany, Russia and France (Google, 2020).
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Figure 1. Pornhub’s banners during the Covid-19 pandemic.
With the intention of showing the consumption of pornography, Pornhub published data about the use of their content from the year 2019 (PornHub, 2019). The website had 42 billion total visits (115 million visits per day) which lead to 1.36 million hours of consumed audiovisual content. If you started watching 2019’s recent videos in 1850, you would still be watching them today (PornHub, 2019). The average time that a user stayed on PornHub was 10 minutes, with women (32%) staying longer than men (68%). Individuals between the ages of 25 and 34 were the largest porn users with 36% of visits, followed by the age range, 18 and 24, with 25%. Adults between 35 and 44 years old represented 17% of the total visits and those between 45 and 54 years old, 11%. Finally, individuals between 55 to 64 years old represented 7% of visits and those over 65, 4% of visits. According to these data, the preferred device for visiting the website was the smartphone (76%), followed by the computer (16.3%) and the tablets (7.1%) (PornHub, 2019).
The application of mandatory or voluntary confinement to citizens around the world has, according to Pornhub (2020), caused an incredible increase in the creation of new audiovisual porn content. The Covid-19 Pandemic has already affected billions of people worldwide. It is not just affecting those who are at risk of contracting the illness, but many of us are doing our part to help flatten the curve by staying at home and social distancing. Over 150,000 verified models upload their own videos to Pornhub, receiving payments whenever their content is viewed. More time at home means more time to make homemade porn, so during the past weeks there has been a surge in video uploads from verified models.
Compared to a period of typical uploads from before the pandemic, daily uploads from models have now increased by over 30%. This first chart shows uploads of paid videos, which models can sell to their fans for whatever price they choose. To help support their verified models during this tough time, Pornhub elected to give them a 100% payout for the entire month of April (Pornhub Insights, 2020).
The pandemic affected a wide variety of searches. Compared to the same period in 2019, new questions appear on Google directly related to health, hygiene and social-distancing measures. Questions such as “how to make a mask with fabric”, “how to make hand sanitizer”, “where did coronavirus come from”, “how many cases of coronavirus”, “how many people died from coronavirus”, “what is zoom”, or “where to buy toilet paper” appear in this period (Fowers, 2020). Some are related to the search for information, but others to new habits and circumstances that came as consequences of COVID-19 pandemic.
The spread of the pandemic around the world
The Chinese city of Wuhan has become internationally known as the origin of the first registered cases of SARSCoV2, the virus associated with the COVID-19 disease. It all started in December, 2019, when the first cases of a pneumonia with unknown cause were reported in Wuhan (Jin, Z., et al., 2020). Recent studies have analyzed the clinical repercussions of Covid-19 in Asia (Guan et al., 2020; Liu et al., 2020, Wei et al., 2020; Corman et al., 2020; Dong et al., 2020, Wang et al., 2020) and the spread of the virus to Spain (Tagarro et al., 2020), to other countries of the European Union (Hodcroft, 2020) and to Latin America (Escalera-Antezana, 2020).
Outbreaks of severe acute respiratory syndromes (SARS) in 2002 and 2003, and the 2012 respiratory syndrome (MERS) showed the possibility of transmission of this disease from animals to humans, and subsequently between people. Although in 2002 SARS spread only in China, in 2003 it spread to 29 countries through international travel, infected 8098 individuals with a mortality rate of 9.6% (Chen, Y. et al., 2020).
The virus first spread internationally on December 31, in Wuhan, China, when the Wuhan Municipal Health Commission reported several cases in the city of the then unknown pneumonia (WHO, 2020). That same day, the World Health Organization alerted the health authorities of Hong Kong, Macau and Taiwan to strengthen their border surveillance as the unknown virus could become a serious threat to public health (WHO, 2020a), as a measure that could prevent an outbreak similar to the SARS and MERS. However, shortly thereafter, this cluster of pneumonia cases was determined to have been caused by a new coronavirus.
On January 30, the WHO Director-General declared the Covid-19 outbreak a public health emergency of international concern (PHEIC), recognizing the by de facto as an epidemic. Despite all the measures, on March 11, the virus’s high level of instability and global spread raised its classification to pandemic. Italy was the first country in Europe to impose measures to contain the outbreak and on February 31, the country declared a state of emergency, approving a series of urgent measures to prevent the spread of the virus. Ten days later, it imposed the limitation of the movement of citizens. This situation was completely unexpected to most of its citizens. On March 22, they extended the measures to close hospitality and business premises, suspension of face-to-face work activities to those considered essential, and an imposition of social distancing in the centers where these activities take place (WHO, 2002b). In April and May 2020, the virus spread throughout the world causing governments to compel and/or recommend their citizens not to go outside, except to make essential purchases, go to the doctor, work in basic services, or for greater cause. Quickly, the United States, United Kingdom, Italy, Spain and France became the countries with the most deaths from the pandemic.
Parallel to the spread of the pandemic around the world, various big data platforms (PornHub Insghts, 2020; Google Trends, 2020) collected data on searches related to pornographic audiovisual content. Several studies (Xue & Liu, 2019) have used big data to understand various social behaviors during the Covid-19 crisis. Likewise, recent studies have investigated the consumption of pornography through the PornHub website (Séguin et al., 2017; Shor & Seida, 2018; Seida & Shor, 2019). However, no studies to date have analyzed the impact of the Covid-19 pandemic on pornography use, nor on the marketing value of a health crisis in pornography website promotion. 
The principal objective of this article is to investigate the evolution of searches for pornographic audiovisual content on PornHub during the months in which the virus spread through Europe and the United States. The secondary aim is to find out the evolution of pornography consumption in the countries most affected by Covid-19 (the United States, Spain, Italy and the United Kingdom) and its effects by age range and gender.
Material and methods
This research performs a quantitative analysis through big data from the platforms PornHub Insights and Google Trends. Pornhub Insights is research and analysis directly provided by Pornhub. The website offers these data arguing that they have compiled data from billions of hits, all to explore the intricacies of online porn viewership (PornHub, 2019). Very few recent studies (Castro Calvo et al., 2018) have used PornHub Insights big data to analyze the behaviour of porn consumers. The PornHub Insights platform allows the analysis of search data in a graph where the horizontal axis corresponds to time and the vertical axis to the percentage of searches compared to the previous year (PornHub, 2020). Likewise, it provides the opportunity for comparative graphs of the variables of region, age group and gender. 
In regards to Google Trends, several recent studies (Yag ̆mur Lena; Furkan Dindarog lu, 2017; Bokelmann; Lessmann, 2018; Mahroum et al., 2018; Kamiński; Loniewski; Marlicz, 2019; Quintanilha et al., 2019; Cerdán & Padilla, 2019; Villa-Gracia & Cerdán: 2020) have used the platform to investigate trends on topics of social interest. Likewise, several recent investigations in health sciences (Strzelecki, 2020; Ortiz-Martínez et al, 2020; Yuan et al, 2020; Li et al, 2020; Springer et al, 2020; Ayyoubzadeh et al, 2020) use Google Trends data to predict the evolution of the Covid-19 pandemic.
The data provided by Google Trends is an impartial, anonymous and categorized sample of search data on the YouTube platform. This allows to measure interest in one or more topics anywhere in the world (Rogers, 2016). The analysis method has two filtering options. The real-time data is a random sample of searches from the last week of the search day. The non-real-time random sample pulls from the Google data set from 2008 to the last 36 hours, allowing comparison between various topics of interest (Google, 2020). This study integrates all these data into a graph that demonstrates the frequency with which a search is made for a particular term in one or more regions of the world. The horizontal axis of the graph shows the time (since 2008) and the vertical axis, the frequency of YouTube searches measured between 0 and 100, where 0 is the minimum popularity and 100 the maximum. Google Trends also allows one to see the differences in the subject (Google, 2020) of search in regions of the world and also in the territorial areas of each country. 
This study performs two descriptive analyses, one using Google Trends data on searches for pornographic websites between 2019 and 2020 and the other with data on the evolution of searches on Pornhub during the pandemic months in the United States, Spain, Italy and the United Kingdom. We will also perform two regression analyses to assess the similarities and / or differences in the Pornhub Insight data in terms of searches for pornography by groups of women and men and also by age. As this is data from Pornhub Insight and Google Trends, this study does not require the approval of any ethical committee.
Results
The results show a peak of 24.4% (Figure 2, A) more searches for pornographic audiovisual material in 2020 compared to 2019 across the same dates (March 1 to April 30) internationally. The graph compares the percentage increase in searches for pornographic material in the following countries: Italy, Spain, the United Kingdom and the United States. In Italy, the peak of searches (57%) is on March 12. In Spain the graph peaks on March 17 with a peak of 61.3%. In the United States a peak 23.2% occurs on March 27. In the UK on March 25 there is a peak of 26.9%. 
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Figure 2. A) Comparative graph between the percentage increase between searches carried out on “Pornhub” in 2019 with the same dates in 2020 (during the Covid-19 pandemic). Worldwide, United States, Italy, Spain and the United Kingdom. Comparison with Covid-19 cases and deaths. B) Searches in Google (03/2019-05/2020) of pornographic websites: Pornhub, Xvideos, XNXX, xHamster and Youporn.
Figure 2 (B) shows a comparison of web searches for pornographic sites on Google during the last year (2019-2020). XNXX remains the most searched site. However, during the 2020 pandemic Pornhub grew noticeably compared to the same months of previous years, while searches for XNXX and other large pornography websites declined. 
The maximum peak during the period analyzed on Google searches for pornographic platforms occurs on June 2, 2019. The pornographic portal “XNXX” reaches 100 points, according to Google Trends. The second peak of searches (50) happens in favor of “PornHub” in March 2020. The third is reached by “Youporn” (43) in August 2019. The fourth (xHamster) and the fifth (YouPorn) occur in December 2019 (10) and June 2019 (7).
Regarding the global average of searches during the selected period in 2019, XNXX is the most used (88), followed by xvideos (40), PornHub (38), xHamster (8.6) and YouPorn (6.2).
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Figure 3. A) Regression analysis between women and men in the percentage of porn searches on PornHub compared to 2019. B) Regression analysis between young people and adults in the percentage of porn searches on PornHub compared to 2019
Regression analysis shows positive correlation (R² = 1) in the increase in porn searches made by women and men on Pornhub during the first months of the pandemic. In the following regression analysis, the means of the groups studied were again correlative (R² = 1), so the comparison of searches between the group of people under 35 and older is statistically similar among pornography searches during the pandemic on Pornhub.
Discussions
This study makes us draw two main conclusions. The first has to do with a large advertising campaign by PornHub, having taken advantage of the Covid-19 pandemic to promote itself internationally. In fact, the results show a peak of 24.4% more searches internationally for pornographic audiovisual material in 2020 compared to 2019 on the same dates (March 1 to April 30). The increase in pornography searches seems to be conditioned by the marketing campaign promoted by PornHub to offer free Premium content to encourage citizens to stay home, consuming pornography. The peak difference in the searches of pornography in Italy falls on March 12, the date on which the website offers its free paid version. The same happened with Spain on March 17, the date on which the portal offered the same product. In the United Kingdom it happens on March 25, the date on which PornHub offered the free Premium worldwide. In the United States that same day it reached its second highest peak, the highest occurring two days later on March 27. Likewise, it should be noted that of the four countries most affected in the number of deaths from the Covid-19 pandemic until May 2020, Spain is the country that shows the greatest increase in searches of pornography compared to the same dates in 2019, with 61.3% more searches. Italy occupies the second position with 57% and finally the United Kingdom (26.6%) and the United States (23.3%).
While there is no increase in searches for pornographic content during the confinement imposed by the pandemic, the efficacy of Pornhub's promotional marketing campaign is evident when comparing its searches to the other popular pornographic websites (XNXX, xHamster, Youporn, Xvideos). Pornhub is the only one that grew during this period, with the most Google searches during a period of time since the website launched. Searches for the other four websites declined. Some papers have studied the appropriation of scientific issues for advertising from critical foundations by distorting the initial concept (Petridis, Muraca & Kallis, 2015; Escobar, 2018). Following this theoretical line, the PornHub campaign “Flatten the curve” would be related to advertising that trivializes public health issues and even emergencies, such as a pandemic. While hundreds of people died every day, Pornhub used a medical slogan to promote pornography. In fact, the link between institutional communication and increase in traffic is clear in the case of Italy. On March 11, Italian Prime Minister G. Conte announced the beginning of lockdown. On the same day, PornHub began offering free access to Premium Service, using the slogan “Flatten the curve” is part of a wider campaign to increase viewers and to convey the image of a brand devoted to promoting socially responsible behaviors. Along this critical line, several recent studies (Zaboski, & Therriault, 2019; Scheufele & Krause, 2019; Neil & Campbell, 2020) analyze the use of other science-based messaging in advertising campaigns.
There was an increase in searches for pornographic audiovisual content on the PornHub website during the first months of the expansion of the Covid-19 pandemic around the world compared to the data from the same time period in 2019. There are two possible factors that led to this change. First, imposing mandatory or recommended confinements by the governments of the affected countries, forcing people to stay at home without having many leisure options may have increased pornography consumption. Second, the marketing campaign carried out by Pornhub, to take advantage of the pandemic, may have increased pornography consumption. 
The second conclusion has to do with the behavior of users in searches for pornographic content on PornHub during the pandemic. The regression analysis results show a correlation between the percentage increase in searches for pornography made by men and women during the pandemic. Something similar occurs by age, where the results give an R² = 1 in the regression analysis, something that shows the correlation between the evolution of the searches of both groups.
Our conclusion is that the PornHub advertising campaign, besides improving its popularity on the internet, was equally effective on women and men, and on younger and older adult users.
However, this study does not show the reasons for the increased consumption. Several studies agree that during the early months of the pandemic, certain groups reported decreased sexual intercourse (Schiavi et al., 2020, Stephenson et al., 2020). Also, it has been noticed that the confinement and reduction of the number of social contacts has created stress and anxiety patterns in a significant percentage of people (Shilo et al., 2020, Starks et al., 2020). This study may serve as a basis for analyzing the extent to which pornography consumption serves to alleviate these feelings among the population. 
This research is limited to the data provided by Google and PornHub, so it does not include data from other platforms such as: XNXX, Youporn, xHamster or xvideos, and Yadex, Yahoo, or Bing search engines, among others. Further analysis of these platforms could deepen understanding of search behavior relating to pornographic content during the Covid-19 pandemic. Likewise, the data extracted from PornHub Insights could not be compared in the methods used for its collection, and therefore they were compared with those from Google Trends, to assess whether there were similarities between the two.
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