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Abstract

Objectives—Important differences exist between closed-system and open-system e-cigarettes, 

but it is unknown whether online companies are marketing these devices differently and whether 

consumer reasons for using e-cigarettes vary by device type. This paper compares Internet-based 

advertising claims of closed- versus open-system products, and evaluates US consumers’ reasons 

for using closed- versus open-system e-cigarettes.

Methods—Internet sites selling exclusively closed (N = 130) or open (N = 129) e-cigarettes in 

December 2013–January 2014 were coded for advertising claims. Current users (≥18 years old) of 

exclusively closed or open e-cigarettes (N = 860) in a nationally representative online survey in 

February–March 2014 provided their main reason for using e-cigarettes.

Results—Internet sites that exclusively sold closed-system e-cigarettes were more likely to make 

cigarette-related claims such as e-cigarettes being healthier and cheaper than cigarettes (ps < .

0001) compared to sites selling open systems. Many sites implied their products could help 

smokers quit. Exclusive users of both systems endorsed cessation as their top reason. Closed-

system users were more likely to report their reason as “use where smoking is banned.”
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Conclusions—Although promotion of e-cigarettes as cessation aids is prohibited, consumers of 

both systems endorsed smoking cessation as their top reason for using e-cigarettes.

Keywords

electronic nicotine delivery system; ENDS; vaping; first generation; second or third generation 

ENDS; marketing

Since the introduction of electronic cigarettes (e-cigarettes) onto the market in the United 

States (US) in 2007, devices have rapidly evolved in design. Cigalikes are first-generation 

devices and are also known as “closed” systems given their inability to be filled with e-

liquids by the user and lack of user customizability. Newer, second- (eGo) and third-

generation (mod) tank systems are considered “open,” given their ability to be filled with 

third-party e-liquid and/or customized/modified by the user. The number of flavors of e-

liquid available has increased dramatically, driven largely by vendors of open-system 

devices.1

Exposure to tobacco marketing is linked to intention to use and subsequent use,2–4 and the 

Internet plays a major role in e-cigarette sales.5–7 Important differences exist between 

closed-system (ie, first-generation cigalike) and open-system (ie, second- and third-

generation) products, but it is unknown whether online companies are marketing these 

devices differently. For example, users of open-system devices are more likely to have made 

recent quit attempts or succeeded in quitting smoking,8 which may be due to better nicotine 

delivery or flavor variability.9–11 However, a nationally representative study in 2014 showed 

that more US consumers of e-cigarettes used closed systems,8 which might be due to more 

aggressive advertising of closed-system products. Despite emerging knowledge of the 

differences between open- and closed-system e-cigarettes, a comparison in marketing trends 

for closed- versus open-system products sold on the Internet has not been made. Such a 

comparison could identify gaps in US regulatory practices and inform regulatory actions. 

Given that closed-system e-cigarettes are more likely to be owned by tobacco companies,12 

regulatory actions may vary systematically between vendors of closed- versus open-system 

products given various motives of the companies. Internet-based analyses of health 

behaviors including e-cigarette use provide a valuable tool for public health research and 

complement survey-based research.13–15

Furthermore, it is unknown whether consumer reasons for using e-cigarettes vary by product 

type (ie, open- vs closed-system). Leading consumer reasons for using e-cigarettes include 

trying to quit smoking, perceiving them as safer than cigarettes, and perceiving them as 

easier to use when one cannot smoke.16–22 Work utilizing Web data suggests a shift in 

consumer reasons for using e-cigarettes from cessation and indoor use toward external 

benefits such as social image.23 Given important differences between open- and closed-

system devices, understanding variability in consumer reasons for using these products also 

may inform regulation. This paper compares Internet-based advertising claims of closed- 

versus open-system products, and evaluates US consumers’ reasons for using closed- versus 

open-system e-cigarettes. The time-period under evaluation in the present study (2013–

2014) represents a time when e-cigarette awareness and usage were at a peak.24 
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Additionally, Internet-based shopping searches significantly increased from 2013 to 2014 

and were projected to continue growing.15

METHODS

Data Source

Internet search—An Internet search was conducted to gather information on claims made 

by brands that offered either open- or closed-system e-cigarettes. Sites were identified via 

Internet search using the following procedure. A search was conducted using 3 engines, 

Google, Yahoo, and Bing from May to August 2012, and repeated from December 2013 to 

January 2014. Only sites that were still active in December 2013 and January 2014 were 

included in this analysis. Thirteen keywords were used: “e-cigarette,” “e cigarette,” “e-cig,” 

“e cig,” “ecig,” “ecigs,” “electronic cigarette,” “electronic cig,” “electronic nicotine delivery 

system,” “vape,” “vaper” and “vaping.” The first 30 pages of each search were used to 

provide a somewhat more comprehensive evaluation of Internet-based content, as opposed to 

focusing only on what consumers are most likely to see in the first page of results. Given 

that search engines often personalize results based on IP address, location, and recent 

queries, we turned off search personalization when possible (ie, Google offers search 

customization opt-out). A full description of the Internet search method utilized has been 

published previously.1 In summary, sites had to be in English, offer a clearly branded 

product, list prices, and sell directly to consumers online. Wholesalers, manufacturers, 

auction sites such as Ebay, and retailers such as Amazon were excluded. Sites that sold only 

vaporizers for marijuana were excluded. However, if the device was dual intent (ie, 

advertised as for nicotine e-liquid as well as for hash oil), the site was included.

Online survey—To ascertain consumer reasons for using open- versus closed-system e-

cigarettes, a nationally representative online survey was conducted by GfK’s 

KnowledgePanel from February to March 2014. The survey included both smokers and non-

smokers. Smokers were oversampled given the high concentration of e-cigarette users 

among them. The present study focuses on current e-cigarette users who were exclusive 

users of either open- or closed-system e-cigarettes (N = 860). Those who used both systems 

were excluded (N = 63). Table 1 displays the sample characteristics.

Measures

Internet search—All products on each eligible site were reviewed in January to March 

2014, and each site was coded for the presence of cigalikes (cigarette-shaped devices), eGos 

(marker-like devices), and mods (other devices). Most cigalikes were closed systems, but 

open-system cigalikes also exist (eg, Joye 510 or Kanger 808, 2 cigalike models available as 

both open and closed systems). In contrast, eGos and mods are invariably open systems. 

This study contrasts sites that carried only cigalikes (closed systems; N = 130) with sites that 

carried only eGos or mods (open systems; N = 129).

A review of the top-level domains of the 259 websites included in the final analysis of sites 

that carried only open (N = 129) or closed systems (N = 130) revealed that only about 8% 

were from foreign domains. Approximately half of these (about 4% of websites) were from 
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the United Kingdom (UK). It is not possible to determine how many of the .coms are 

foreign-based given this information was not collected at the time of analysis and many of 

the websites are now defunct. However, Internet-based research of e-cigarette products 

conducted during a similar period (2013–2014), in which domestic versus foreign domains 

were tracked, revealed that 86%–96% of sites were US-based.7,25 Additionally, at the time 

of search, to our knowledge, 2 e-cigarette brands sold online were owned by tobacco 

companies (blu and Zigzag). However, ownership of websites was not tracked during data 

collection.

Sites were coded for the presence of the following 6 claims:

• “Helps with quitting (directly)” – Directly stating that e-cigarettes aid in 

cessation.

• “Helps with quitting (indirectly)” – Implying that e-cigarettes aid in cessation, 

such as by means of customer testimonials, linking to an outside page, or 

embedding video content from an outside source.

• “Healthier or better than cigarettes” – Claims such as no carcinogens, better than 

cigarettes, no secondhand smoke.

• “Use where smoking is banned” – Statements such as “use in more places” or 

“beat the smoking ban.”

• “Cheaper than cigarettes” – Claims that e-cigarettes save money or presence of a 

savings calculator.

• “Cessation-related disclaimer” – Contains disclaimer specifically relating to 

smoking cessation, such as “Not approved as a cessation aid.” General 

disclaimers, such as “Nicotine is addictive,” “Not to be used by pregnant women 

or those under 18,” or “Not intended to affect or change the function or structure 

of the body” were not considered to be related to cessation.

A team of 14 research assistants were trained in the coding protocol by the project manager 

and reviewed the websites. The project manager performed daily quality assurance checks to 

ensure consistency and was always available during data collection to resolve any 

discrepancies or questions.

Online survey—Current e-cigarette users were defined as those who used e-cigarettes 

every day or some days at the time of survey. Those who used exclusively open- or 

exclusively closed-systems were asked to identify their main reason for using e-cigarettes. 

Dual users of open- and closed-systems (N = 75) were not included in analyses. Possible 

response options included: “Healthier than cigarettes,” “Cheaper than cigarettes,” “To quit 

smoking cigarettes,” “To use where I can’t smoke cigarettes,” “It looks good,” “It tastes 

good,” “To hang out with friends or family,” “To manage my weight,” and “Other.” These 

options were randomly presented in one of 2 sets to minimize order effects; multiple 

selections were not allowed.
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Analyses

The percentages of reasons for using e-cigarettes were weighted by population parameters 

based on the most recent US Current Population Survey. A survey-specific, post-

stratification adjustment was used to account for any survey non-responses, as well as any 

non-coverage, and oversampling resulting from the survey-specific sampling design. We 

used z-scores to examine the difference in the advertising claims between closed- and open-

systems, and Wald chi-square tests were used to test for differences in reasons for using 

closed- and open-system e-cigarettes. Variance estimates were computed using SAS® 9.3.26

RESULTS

Internet Search

Advertising claims of closed- versus open-system sites were compared. Internet sites which 

exclusively sold closed-system e-cigarettes (M = 3.8, 95% confidence interval 3.6–4.0) were 

significantly more likely than those, which sold only open-system products (M = 2.1, 95% 

confidence interval 1.8–2.4) to make claims about their product, averaging almost twice as 

many claims. Examining the pattern of specific claims, closed-system sites were 

significantly more likely to advertise that e-cigarettes were healthier and cheaper than 

cigarettes, and to state that e-cigarettes could be used where smoking is banned. As Figure 1 

shows, the largest difference was in the claim that e-cigarettes could be used where smoking 

is banned, made by 87.7% of online vendors of closed-system products versus 31.0% of 

open-system products.

Online Survey

As Table 1 shows, closed-system e-cigarettes were used somewhat more frequently than 

open-system ones in the study sample. Use of closed- versus open-system e-cigarettes varied 

by several demographic characteristics. Subjects age 45 years and older, females, non-

Hispanic Whites, and those with less education were more likely to use closed- than open-

systems. In contrast, those who identified as non-Hispanic other race (non-white or black) 

were more likely to use open- than closed-system e-cigarettes.

Consumer reasons for using closed- versus open-system e-cigarettes were analyzed. As 

Figure 2 shows, the top 3 reasons for all e-cigarettes users were to quit smoking, because 

they are healthier than cigarettes and because they can be used where smoking is banned. 

There was no difference in the top 2 reasons between closed-system-only users and open-

system-only users, whereas closed-system-only users were more likely to cite the third 

reason: ‘use where smoking is banned.’

DISCUSSION

In this study, we found that Internet sites that exclusively sold closed-system e-cigarettes 

were significantly more likely to make claims about their products than those that sold only 

open systems. This complements previous research finding that US consumers are more 

likely to use closed- than open-systems.8 Differences in advertising claims on Internet sites 

that exclusively sold closed-system versus open-system e-cigarettes were large. Several of 
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these differences included advertising the products as being able to be used where smoking 

is banned, and as healthier and cheaper than cigarettes. Closed system e-cigarettes are more 

likely to be owned by tobacco companies,12 which may account for the larger number of 

advertising claims on Internet sites that exclusively sold closed-system versus open-system 

e-cigarettes.27 It is noteworthy that the largest difference in claims between online retailers 

of open- and closed-system products was in using e-cigarettes where smoking is banned. 

Using nicotine-containing e-cigarettes where smoking is banned is a common practice,28 

and one that may support dual use of tobacco and sustained tobacco dependence.29

The top reason for using e-cigarettes by consumers of both open- and closed-system 

products was to quit smoking. This is consistent with previous research showing that e-

cigarette use is largely concentrated among current or former smokers.30,31 In addition, 

trying to quit smoking is one of the most common specific reasons cited by e-cigarette users 

in previous studies.16,17,22 It is important that the efficacy of e-cigarettes for smoking 

cessation continue to be studied, and that this research takes product type into account. 

Vendors of closed- and open-systems were equally likely to make claims about smoking 

cessation, and the majority of such claims were made indirectly given that e-cigarette claims 

about smoking cessation are not permissible under US Food and Drug Administration 

(FDA) regulations. It is noteworthy that the leading consumer reason for e-cigarette use 

across device types was smoking cessation, despite the prohibition of advertising smoking 

cessation benefits. This suggests that there are implicit advertising messages or other sources 

of influence driving consumer reasons for e-cigarette use.

Perceived health benefits compared to cigarettes was the second leading reason for using e-

cigarettes by consumers of both open- and closed-system products, a perception that may 

promote use among current smokers.32 Although there is some evidence that dual use is 

associated with decreased harm,33 there is concern that nicotine addiction will be sustained 

or increased.34 Similarly, some strongly believe that e-cigarette use is beneficial for harm 

reduction, smoking cessation, and/or decreased population-level cigarette use,35 whereas 

others oppose this view.36–39 The estimation of e-cigarettes as less harmful than cigarettes35 

is linked with greater e-cigarette use.2,40 It also has been demonstrated that exposure to 

advertisements containing information about e-cigarettes’ lower risk compared to cigarettes 

is associated with greater intention to use, a concerning issue for uptake among non-tobacco 

users.41 However, evidence to date suggests that most e-cigarette users are current or former 

smokers,30,31 which may alleviate concern about risks of uptake among non-tobacco users 

exposed to information that e-cigarettes are less harmful than cigarettes.

Whereas the top 2 reasons for using e-cigarettes were identical across both product types (to 

quit smoking and perception as healthier), there was variability in the third reason. Users of 

closed-systems cited using where smoking is banned as their third most common main 

reason for using e-cigs. In contrast, the third most common main reason for using e-

cigarettes endorsed by users of open-systems was because they taste good. Previous 

literature has established that newer brands, which tend to be open-system, are more likely 

to offer many different flavors.1
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Our findings must be viewed in light of limitations, including the use of different assessment 

methods for advertising claims and consumer reasons for using e-cigarettes. Whereas 

multiple advertising claims were coded for each website, consumers identified a single, main 

reason for using e-cigarettes. Therefore, it was not possible to compare data on advertising 

claims directly with consumer reasons for using e-cigarettes. Due to limited resources and 

the large number of Inter-net sites, we did not measure inter-coder reliability. However, a 

project manager provided close coding oversight and discrepancies were resolved. 

Additionally, it was not possible to establish a link between exposure to online advertising 

and reasons for using e-cigarettes.

Survey methods for assessing reasons for using are inherently limited given pre-determined 

categories which, although guided by literature, do not necessarily reflect current trends that 

may be better captured through real-time media analyses.13,15 The list of reasons on the 

survey was not exhaustive and did not include questions about why users chose one product 

over the other, nicotine concentration, or the ability to customize flavor. Regulatory-related 

reasons for using e-cigarettes were addressed implicitly rather than explicitly. For example, 

“flavors” were implicitly involved in “tastes good” and taxes are subsumed in “cheaper.”

Although the 2013–2014 time-period under evaluation was important given peak e-cigarette 

awareness, use, and Internet searching,15,30 and our study provides a snapshot of this critical 

time, it must be noted that this is a rapidly changing area. Other media-based work suggests 

that leading consumer reasons for using e-cigarettes has shifted from health and cessation 

reasons.15,23 It is possible that the decline in current e-cigarette Internet searches and Tweets 

pertaining to health and cessation reflect the accumulation of a critical mass of information 

about these topics, and a shift to consumer actions to acquire the product and reflect on other 

benefits.

Conclusions

Websites selling exclusively closed-system e-cigarettes were more likely to reference 

cigarettes in their advertising claims, including being healthier, cheaper, and useful where 

smoking is banned. Despite the prohibition of advertising smoking cessation benefits, 

approximately half the websites made indirect claims about smoking cessation. Consumers 

of both closed and open systems endorsed smoking cessation as their top reason for using-e-

cigarettes. Given differences in efficacy for smoking cessation between product types,8,9 an 

FDA ban of open systems called for by tobacco companies42–44 could leave consumers 

attempting to use e-cigarettes for smoking cessation with a product that may not work well 

for this purpose.

Implications for Tobacco Regulation

Consumers of both closed- and open-system products are getting the message that e-

cigarettes may be useful for cessation, despite current FDA advertising regulation. 

Investigation of sources of consumer influence is needed, and we recommend that future 

research evaluate implicit messaging in advertising to inform additional regulatory action on 

marketing. Actionable regulatory measures include working with search providers to deliver 

counter-messaging, or imposing fines to vendors who violate regulations.45 Although much 
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Internet browsing is guided by location, which would mean that US consumers are more 

likely to view domestic websites, an international online marketplace poses a challenge for 

FDA regulatory authority.
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Figure 1. 

Advertising Claims of Closed-system versus Open-system Sites
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Figure 2. 

Consumer Reasons for Using Closed-system versus Open-system E-cigarettes
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Table 1

Sample Characteristics

All
Closed-system only users (N = 556)

% (95% CI)
Open-system only users (N = 304)

% (95% CI)

Total 860 56.6 (50.8, 62.4) 43.4 (37.6, 49.2)

Sex

 Male 296 51.2 (42.4, 60.1) 48.8 (40.0, 57.6)

 Female 564 61.2 (53.8, 68.6) 38.8 (31.4, 46.2)

Age

 18–24 36 59.1 (34.7, 83.6) 40.9 (16.4, 65.3)

 25–44 258 44.6 (35.7, 53.6) 55.4 (46.4, 64.3)

 45–64 444 66.8 (59.8, 73.8) 33.2 (26.2, 40.2)

 65+ 122 71.4 (59.6, 83.2) 28.6 (16.8, 40.4)

Education

 ≤High School 240 59.6 (51.3, 68.0) 40.4 (32.0, 48.7)

 >High School 620 53.3 (45.3, 61.4) 46.7 (38.6, 54.7)

Ethnicity

 Non-Hispanic White 708 62.3 (56.1, 68.5) 37.7 (31.5, 43.9)

 Non-Hispanic Black 40 47.3 (21.7, 72.8) 52.7 (27.2, 78.3)

 Hispanic 50 42.0 (24.4, 59.7) 58.0 (40.3, 75.6)

 Non-Hispanic Other 62 31.7 (14.5, 48.9) 68.3 (51.1, 85.5)
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