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Abstract

Background: In the latter half of 2019, an outbreak of pulmonary disease in the 

United States resulted in 2807 hospitalizations and 68 deaths, as of February 18, 

2020. Given the severity of the outbreak, we assessed whether articles during the 

outbreak-era more frequently warned about the dangers of vaping and whether 

internet searches for vaping cessation increased.

Methods: Using Tobacco Watcher, a media monitoring platform that automatically 

identifies and categorizes news articles from sources across the globe, we obtained 

all articles that (a) discussed the outbreak and (b) primarily warned about the 

dangers of vaping. We obtained internet search trends originating from the United 

States that mentioned “quit” or “stop” and “e cig(s),” “ecig(s),” “e-cig(s),” “e 

cigarette(s),” “e-cigarette(s),” “electronic cigarette(s),” “vape(s),” “vaping,” or 

“vaper(s)” from Google Trends (e.g., “how do I quit vaping?”). All data were 

obtained from January 1, 2014 to February 18, 2020 and ARIMA models were used 

with historical trends to forecast the ratio of observed to expected search volumes 

during the outbreak-era.

Results: News of the vaping-induced pulmonary disease outbreak was first 

reported on July 25, 2019 with 195 articles, culminating in 44,512 articles by 

February 18, 2020. On average, news articles warning about the dangers of vaping 

were 130% (95%PI: -15, 417) and searches for vaping cessation were 76% (95%PI: 

28, 182) higher than expected levels for the days during the period when the 

sources of the outbreak was unknown (July 25 to September 27, 2019). News and 

searches stabilized just after the US Centers for Disease Control and Prevention 

reported that a primary source of the outbreak was an additive used in marijuana 

vapes on September 27, 2019. In sum, there were 12,286 articles archived in 



Tobacco Watcher primarily warning about the dangers of vaping and 1,025,000 

cessation searches following the outbreak.

Conclusions: The vaping-induced pulmonary disease outbreak spawned increased 

coverage about the dangers of vaping and internet searches for vaping cessation. 

Resources and strategies that respond to this elevated interest should become a 

priority among public health leaders. 

What This Paper Adds

For the first time we evaluate collateral population health implications of the recent 

outbreak of pulmonary disease linked to vaping. Our findings suggested that both 

news articles warning about the dangers of vaping and internet searches for vaping 

cessation resources increased particularly in the time period when the source of the

outbreak had not yet been linked to an additive used in marijuana vapes. The 

results highlight a need to meet a demand for resources for vaping cessation that 

has until now have largely been overlooked.

Introduction

Vaping has exploded in popularity in the United States1,2 with many hopeful that e-

cigarettes could be less harmful than smoking.3 The strategy the United States has 

adopted for vaping regulation has been less restrictive than some other countries4 

and, potentially as a result, many US youth have begun using e-cigarettes under the

presumption that they are less harmful than cigarettes.5



However, a recent outbreak of pulmonary disease in the United States, which 

peaked in late 2019 and led to 2807 hospitalizations and 68 deaths as of February 

18, 2020, may have influenced public perceptions of vaping products.6 While the 

investigation of cases is ongoing, the US Centers for Disease Control and Prevention

(CDC) primarily linked the outbreak to an additive used in marijuana vaping 

solutions (Vitamin E Acetate) on September 27, 2019,7 introducing the potential for 

two distinct periods when the primary source of the outbreak was unknown and 

another when the primary source was known.

Given the severity of the outbreak, we hypothesized that media coverage shifted to 

more frequently warn about the dangers associated with vaping and that the 

outbreak prompted increased interest in vaping cessation (as expressed internet 

searches for vaping cessation), especially when the outbreak source was unknown 

and health concerns may have generalized to all vapes include e-cigarettes. To test 

these hypotheses, we relied on two data sources: 1) Tobacco Watcher to track 

media coverage and 2) Google Trends to track internet searches vaping cessation. 

News media monitoring is an important strategy to assess agenda setting and what 

ideas are most likely at the top-of-the-mind among the public to plan responses,8 

including for tobacco control.9 Internet search query trends reveal what the public is 

potentially thinking or doing based upon the content and timing of their queries10 

and can serve as a rapid response data resource especially when no other data are 

available.11–13

Methods



Tobacco Watcher (www.tobaccowatcher.org) is a global media monitoring platform 

that automatically identifies and categorizes tobacco related articles from over 

374,000 news websites. We searched the archive (including more than 950,000 

articles from sources all throughout the world) using the “Analyses” feature to 

describe trends in a) outbreak coverage, which we defined as articles containing 

“vaping” with either “lung,” “respiratory,” “illness,” or “outbreak” and b) articles 

primarily warning about the dangers of vaping by using Tobacco Watcher’s 

automatic “warning” categorization (e.g., articles that are believed to primarily 

warn about the dangers of product use) in combination with articles primarily about 

vaping products.14 We tracked Google searches (www.google.com/trends) 

originating from the United States that mentioned “quit” or “stop” in combination 

with “e cig(s),” “ecig(s),” “e-cig(s),” “e cigarette(s),” “e-cigarette(s),” “electronic 

cigarette(s),” “vape(s),” “vaping,” or “vaper(s)” as indicators of internet searches 

for vaping cessation (e.g., “how do I quit vaping?”). News and searches were 

obtained from January 1, 2014, to allow for historical trends to inform our forecasts 

for expected volumes during the outbreak, through February 18, 2020, the last day 

of available data when analyses were performed. 

Both news and searches were measured on a relative scale for statistical analyses. 

Rates of news were calculated as the number of articles matching our search 

criterion (keyword searches or labeled as warning) on a given day divided by the 

total number of articles in Tobacco Watcher occurring on the same day (expressed 

as percent). Search rates provided by Google were calculated as the number of 

searches occurring in the US that matched the search criterion on a given day 

divided by the total number of searches on the same day (expressed as per 10 



million). Total counts of news were calculated by summing the number of articles 

matching the search criteria for the outbreak period in Tobacco Watcher and Google

search counts for the outbreak period were estimated using the rates provided by 

Google and estimates of total search volume derived from ComScore.com. 

Our analytical approach was quasi-experimental, describing coverage of the 

outbreak following the first day of outbreak coverage. To define post-period 

cutpoints, we relied on the CDC’s archive of press releases. We considered two 

periods. First, the period when the source of the outbreak was unknown (through 

September 27, 2019) and, second, the period when the CDC named Vitamin E 

Acetate as a primary cause of the outbreak (September 27, 2019 and onward).15 To 

test our hypotheses, we applied an ARIMA model16 to all historical data (from 

January 1, 2014) to forecast the expected article and search volumes, and 

computed the ratio of observed to expected volumes along with prediction intervals

(PIs), following the first day of outbreak coverage identified in the archive. We 

summarize the average increases for each period and highlight key days with the 

largest increases from the expected values in the outbreak-era. We then used the 

“Smart History” feature of Tobacco Watcher to explore focal stories on key days in 

the time trend (e.g., a story might appear first in the Associated Press and be 

republished on dozens of news sites as exact or near duplicates) and described 

articles within those focal stories by their title and engagement on Facebook (i.e., 

the total number of shares). All statistical analyses were performed using R version 

3.6.1 (R Foundation). 

Results



The first news mention of the outbreak archived in Tobacco Watcher was in a July 

25, 2019 “The Patch” article entitled “8 Teens Suffer Damaged Lungs After Vaping” 

(Figure 1). 195 articles appeared on the day the first article broke and rapidly 

increased, peaking with 1089 articles on September 25, 2019, and culminating with 

44,512 articles through February 18, 2020. Forty-three percent of these articles 

were published prior to the CDC identifying a potential cause of the outbreak on 

September 27, 2019. Two prominent articles during the period were (1) an article 

entitled “journey of a tainted vape cartridge: from China’s labs to your lungs” 

published on Leafly (a marijuana news site) that described one man’s illness case 

study and (2) Wall Street Journal published on September 7, 2019 citing the spread 

of the outbreak, each shared on Facebook 9,366 and 6,419 times, respectively. 

Fifty-seven percent of all articles retrieved were published after the cause being 

officially determined, including the popular Vice story entitled “the vaping crisis has 

a new villain Dank Vapes” that was shared 3,476 times on Facebook and 

republished or covered in 83 additional news outlets/sites. 

News articles that primarily warned about the dangers of vaping hit record highs 

following reports of the outbreak, increasing an average of 130% (95%PI: -15, 417) 

above expected levels during the period when the cause of the outbreak was 

unknown (Figure 2 A & B). For 23 of the 64 days during this same period there 

were significantly more articles than expected, ranging from 184% (95%PI: 5, 505) 

more than expected on September 8, 2019 to 540% (95%PI: 136, 1000) more than 

expected on August 24, 2019. News volumes stabilized near expected levels around

the time when CDC identified that the source of the outbreak was likely linked to 

marijuana vapes (September 27, 2019), although some spikes in news principally 



about the dangers of vaping episodically occurred. Overall, news remained slightly 

elevated during the period when the cause of the outbreak was potentially 

identified (September 27, 2019 - February 18, 2020; 52%, 95%PI:  -44, 317). In sum,

there were 12,286 articles primarily warning about the dangers of vaping that were 

archived in Tobacco Watcher in the entire post-outbreak period (July 25, 2019 to 

February 18, 2020).

Vaping cessation searches increased an average of 76% (95%PI: 28, 182) above 

expected levels during the post-outbreak period when the source of the outbreak 

was unknown (Figure C & D). For 35 of the 64 days, queries were significantly 

greater than expected, ranging from 43% (95%PI: 4, 129) more than expected on 

August 23, 2019 to 364% (95% PI: 236, 647) more than expected on September 12,

2019. Queries began to stabilize around the time when CDC identified that the 

source of the outbreak was likely linked to marijuana vapes (September 27, 2019), 

but remained an average of 32% (95% PI: -5, 119) greater than the expected 

volumes during this period. In sum, there were 1,025,000 vaping cessation searches

in the entire post-outbreak period.

Discussion 

The vaping-induced pulmonary disease outbreak spawned both record-setting 

coverage about the dangers of vaping and internet searches for vaping cessation, 

the latter sustained long after the outbreak was first reported. Vaping cessation 

searches notably stabilized after the CDC identified that the source of the outbreak 

was likely linked to an additive used in marijuana vape solutions, which may 

suggest that much of the initial increase resulted from a generalized concern about 



the safety of all vaping products that later subsided. Nonetheless, over a million 

queries for vaping cessation occurred during this period, highlighting the need for 

an evidence base that informs clinical practice guidelines and fosters vaping 

cessation resources responsive to elevated demand. 

Consistent with our hypothesis, we observed an uptick in searches following the 

start of the vaping outbreak, suggesting the outbreak may have motivated many 

vapers to search for vaping cessation resources. However, while receptive to 

behavior change,17 the outbreak-era searchers likely turned up empty-handed. Few 

free public health sponsored resources exist for vaping (including online help-

guides, chat support, or telephone helplines), and the ones that did during the 

outbreak era had to compete with other for-profit industries that promoted 

cessation strategies that are counter to the evidence.18–20 Resources for vaping 

cessation need to be developed and become available for all Americans. One 

avenue for accomplishing this is adapting existing resources for cigarette smoking 

cessation. Future efforts will also need to consider that the majority of vapers are 

youth and young adults and thus be tailored to serve these populations.

While pharmacotherapies when used in combination with behavioral counseling are 

considered the gold standard for smoking cessation,21,22 it is unclear whether these 

therapies will be similarly effective for vaping cessation. For instance, since vapers 

can vape multiple substances, including nicotine and marijuana, the types of 

cessation support may not be universal because the symptoms of withdrawal may 

not be the same across products. Even for a single vaped substance like nicotine, 

the variability in dosing across vapes (e.g., high dosage tank devices) makes it 



difficult to effectively dose cessation therapies such as varenicline or nicotine 

replacement therapy. 

Once developed, vaping cessation resources must be effectively deployed, including

promotion through social media, targeted search engine advertisements, and 

earned news media. For instance, using the search trends we analyzed, health 

agencies could execute targeted search query advertisements to promote new 

vaping cessation resources akin to the behavioral marketing practices currently and

successfully used by businesses. Furthermore, it is critical that we educate vapers 

and the public at large even now about the dangers of vaping and the availability of

resources to foster cessation to create an echo effect that builds on their organically

elevated interest in vaping cessation. Campaigns might create a culture that is 

more accepting of the dangers of vaping and encourages strategies to quit vaping. 

There is added complexity given that the pulmonary disease outbreak the CDC has 

primarily attributed the outbreak to an additive in marijuana vapes, and many may 

have been prompted to quit vaping nicotine because of an unrelated event. This 

unintended positive effect (albeit at a substantial cost to those who died from the 

vaping illness outbreak) raises unaddressed but critically important questions about

the unintended negative effects the marijuana vape industry has on tobacco 

control. Marijuana products are neither federally regulated for safety (even prior to 

the vaping illness outbreak 52 persons were poisoned by marijuana-derived 

products sold at one Utah outlet23) or marketing claims (retailers are allowed to 

make false health and safety claims and even target children).24 For instance, 

national retail giant MedMen even sells marijuana branded high school varsity 



jackets calling back to the dark ages of tobacco control when children wore tobacco-

branded clothing to public schools in the absence of any regulation.23 There is 

potential that the “wild west” of marijuana regulation might engender growth in 

nicotine vaping as those subjected to false claims from the marijuana industry 

attribute those to nicotine products as well.24 Even evidence from the vaping illness 

outbreak suggests these two might be related as many teens with pulmonary 

disease reported dual use of marijuana and nicotine vapes.7 

 

We should note a few potential limitations of our analysis. We could not identify the 

specific type of vaping products discussed in news or indicated in searches, 

although searches mirror many behavioral trends25 including tobacco cessation.26 

Also, sources of news could not be limited to US news sources using Tobacco 

Watcher. However, in this day and age, US consumers are frequently exposed to 

articles coming from international news sources (e.g., BBC or The Guardian), so the 

global reach of Tobacco Watcher may actually be a strength. We could not 

determine the potential audience size for the news articles that we studied, since 

these readership numbers are proprietary information that news providers 

frequently do not share or mask in a way where the audience for any one article is 

unknown.

To date, public health’s attention on vaping products has been largely discordant. 

While some have viewed vapes as cigarette smoking cessation aids,27 others have 

suggested that vaping is a gateway to initiation of smoking combustible 

cigarettes,28  and others have pointed to the potential dangers of vaping (including 

adverse events like the outbreak).29 As a result, there have been few calls for 



resources to foster vaping cessation. Following the outbreak of vaping illnesses 

there has been widespread speculation about its potential public health 

implications30 and our study supplants speculation with data. Given the inherent 

lack of resources available to help vapers quit, fostering vaping cessation must 

become a public health priority, especially to meet the record setting demand for 

vaping cessation resources. Moreover, our study also raises important questions 

about the future of tobacco control in the era of unregulated marijuana retailing. 
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Figure 1. News media timeline of the outbreak of vaping-induced
pulmonary disease

A, The cumulative article counts for news articles that mentioned “vaping” and
“lung,” “respiratory,” “illness,” or “outbreak” as archived on Tobacco Watcher
(www.tobaccowatcher.org). B, The first news article describing the outbreak of

vaping-induced pulmonary disease as preserved on the Tobacco Watcher platform.
The article is accessible at the following link:

https://tobaccowatcher.globaltobaccocontrol.org/articles/2aa6f72e-0ea0-3b66-93d8-
9b8f55fda5cd/#related-coverage
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Figure 2. Changes in news and internet searches following the outbreak of
vaping-induced pulmonary disease

A, Observed daily trend for news articles primarily warning about vaping from
January 1, 2019 to February 18, 2020. B, The ratio of the observed to the forecasted
expected daily trend for news articles primarily warning about vaping and the 95%
PI of this ratio, which incorporates the uncertainty of the forecast and is shaded in

light blue, for the period from the start of the outbreak (July 25, 2019) to the end of
the interval (February 18, 2020). C, Observed daily trend for vaping cessation

Google searches from January 1, 2019 to February 18, 2020. D, The ratio of the
observed to the forecasted expected daily trend for vaping cessation Google

searches and the 95% PI of this ratio, which incorporates the uncertainty of the
forecast and is shaded in light blue, for the period from the start of the outbreak
(July 25th, 2019) to the end of the interval (February 18, 2020). 95% PI = 95%

Prediction Interval; Note: Trends from January 1, 2014 prior to July 25, 2019 were
used to develop a forecast of expected values for the outbreak-era (presented in

panels B & D), but trimmed in the time series we presented in panels A & C to
improve the visibility of the trend.



 




