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 Abstract: Massive Open Online Interventions (MOOIs) have the potential to increase the reach, 

scalability, and affordability of psychological interventions.  This article reports on an extension 

of a proof-of-concept participant preference smoking cessation trial conducted in the form of a 

MOOI. This resource was available in Spanish and English for 30 months and a total of 292,978 

individuals from 168 countries visited the site. This report presents data on the last 18 months of 

recruitment, in which 27,163 participants were screened for eligibility; 8,881 signed consent; and 

7,407 completed the baseline survey. Observed quit rates were 39.2%, 43.5%, 45.7%, 50.3%, at 

1-, 3-, 6- and 12-months and, at the same time intervals, the missing=smoking quit rates were 

7.6%, 5.7%, 4.8% and 5.5%.  Results suggest that MOOIs have the potential to provide people 

worldwide with evidence-based behavioral interventions.  The authors conclude that MOOIs 

should become an integral part of global health efforts.  

Keywords: Internet intervention; smoking cessation; global health; Spanish; English; outcome 

study 
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 The purpose of this article is to present the concept of Massive Open Online Interventions 

(MOOIs) as a potential tool for the provision of evidence-based behavioral health interventions 

to worldwide populations at no cost to the users or to their national health care systems.  MOOIs 

can play an important role in the future of health care by creating a basic level of health 

resources that are accessible directly by individuals, thus overcoming economic obstacles 

inherent in existing health care systems. We expand upon a previous report of the initial 12 

months of data from this MOOI (Muñoz, Aguilera, Schueller, Leykin, & Pérez-Stable, 2012), by 

presenting an additional 18 months of data. To illustrate the potential for cross-cultural 

applications, we will compare data from an English- and a Spanish-speaking sample.  We discuss 

this data in light of past trials and results typically found from more traditional smoking 

cessation resources. This article provides proof of concept that MOOIs can make substantive 

contributions to reducing the burden of health problems at a global level.  

In 1978, Christensen, Miller, and Muñoz published an article describing a framework for 

expanding mental health service delivery which included the use of electronic and other devices 

to reach underserved populations (Christensen, Miller, & Muñoz, 1978).  At the time, personal 

computers were not available, the Internet had not been invented, and email, social media, and 

mobile devices were unknown concepts.  Today, 37 years later, most people in the world interact 

with one or more of these innovations on a daily basis.  Calls for the use of digital media in 

health services are increasing.  For example, Kazdin and Blase (2011) have called for their use to 

facilitate the “rebooting” of psychotherapy research and expanding the portfolio of options for 

mental health resources, and, more recently, Kazdin and Rabbitt (2013) have listed them in 
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describing several models for delivering mental health services, including “best-buy 

interventions”, “good-buy interventions” and “disruptive innovations.”  Digital interventions, 

such as websites and apps, can be used again and again, by people anywhere in the world, at any 

time that is convenient to them, without losing their therapeutic effectiveness. Traditional face-

to-face interventions, on the other hand, are “consumable.” They are used up as they are 

administered: the time spent by a care provider during a face-to-face session can never be used 

again by any other client.  Similarly, pharmacological agents, such as the nicotine patch or 

smoking cessation medications, can only be used one time.  

Digital interventions have no practical limit to the number of people who might benefit 

from them and, once developed, can be made freely available to anyone who might be interested. 

We deem efforts that provide these interventions as open, free resources “Massive Open Online 

Interventions” (MOOIs).  This term was inspired by the growing popularity of Massive Open 

Online Courses (MOOCs).  A MOOC is an online course intended for unlimited participation, 

open to anyone globally (regardless of age and qualifications) and generally free to students. 

MOOCs attract millions of students (Fowler, 2013) from all over the world. Similarly, MOOIs 

have the potential to provide psychological health interventions to anyone in the world with 

minimal associated costs to the individual or to their country’s health care system. 

Because the barriers to access are low, many people join these offerings, but few 

complete them.  Thus, both MOOCs and MOOIs can be expected to have high rates of attrition 

(Bowden, 2008). For example, although an MIT MOOC enrolled 155,000 people, only 7,157 

(4.6%) passed the course (Hardesty, 2012). Nevertheless, had the course been available only in 

its traditional live format, it would have taken 40 years for that many students to complete the 
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course at MIT (Anant Agarwal, as cited in Hardesty, 2012). In the case of MOOIs, most visitors 

to a site can be expected to drop out of the intervention, but large numbers will use the site and 

potentially benefit. If most of these users would not receive services otherwise, this still might be 

an important resource to improve global health. If our goal is to reach as many people as possible 

with evidence-based interventions, the relevant metrics are the total number of people who use 

the intervention, the cost of reaching them, and their documented outcomes. The fact that many 

people will sample a MOOI and move on should be considered a natural part of the process, and 

not necessarily a weakness.  

Although, to the best of our knowledge, the term “MOOI”, has not been used before, 

many online interventions already exemplify this idea.  One of the premier examples is 

MoodGYM (http://moodgym.anu.edu.au), an online intervention for depression based in 

Australia that has been available for use worldwide since April 1, 2001 (Christensen, Griffiths, & 

Korten, 2002).  MoodGYM is now available in several languages and, according to MoodGYM 

staff, as of October 1, 2014 it had been used by well over 820,000 people.  It is of interest that 

MoodGYM shows a similar rate of attrition as the MIT MOOC described above: in one report, 

MoodGYM attracted 58,398 community users, but less than 7% of the users progressed beyond 

the first two modules out of a possible five (Christensen, Griffiths, Groves, & Korten, 2006). 

Those who persisted with the site, however, appeared to benefit in relation to the number of 

modules completed with higher reductions in anxiety and depression coming from those who 

completed the most modules.   

Just as MOOCs began by taking existing classes and providing them online (i.e., through 

videos of in-class lectures), our work on creating a MOOI for smoking cessation drew on initial 
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work in the early 1990’s before the Internet was as widespread.  We were interested in providing 

widely available, low-cost resources and experimented with disseminating print-based materials 

via surface mail.  One of our interventions was labeled “Tomando Control de su Vida” (“Taking 

Control of Your Life”) which led to the “TC” designation for the series of studies that followed.  

TC1 was a randomized controlled trial conducted entirely in Spanish via surface mail comparing 

a smoking cessation guide (Guía para dejar de fumar) to a combination of the same guide plus a 

mood management intervention.  We found that the combined guide and the mood management 

intervention significantly increased quit rates compared to the guide alone (Muñoz, Marín, 

Posner, & Pérez-Stable, 1997).  The reach of this intervention, however, was limited by the cost 

of preparing, reproducing, and mailing the materials and to those who might see an 

advertisement for the study.  To expand our reach, it occurred to us to use the World Wide Web 

to make our interventions more accessible to those who might be interested in using them. .  

Our first Internet project, TC2, started in 1998.  It involved adapting our materials into a 

totally automated self-help Internet intervention, the San Francisco Stop Smoking site. We first 

sought to establish that this site was efficacious through a series of randomized control trials 

(RCTs).  TC2 involved 4,000 smokers from 74 countries (Muñoz et al., 2006).  TC3 included 

1,000 participants (from 68 countries) who received phone follow-ups to reduce attrition (Muñoz 

et al., 2009).  Subsequently, TC3 recruited an additional 16,430 participants from 165 countries, 

and followed them up using only automated e-mails (Leykin, Aguilera, Torres, Pérez-Stable, & 

Muñoz, 2012). Finally, TC4 was a participant preference trial in which the Spanish/English San 

Francisco Stop Smoking site (used in the TC2 and TC3 RCTs) was re-designed to be “open.”  

Specifically, any Spanish- and English-speaking person 18 years of age or older anywhere in the 

world could enter the study and select (rather than be randomized to) any of the intervention 
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elements tested in our previous studies. Our intent was to demonstrate that Internet interventions 

tested in RCTs could be readily adapted to serve as universal health care resources.  The 

participant preference design allowed us to examine quit rates obtained when users could choose 

from all elements tested in previous RCTs. Participants were able to personalize the site by 

choosing among nine site elements (e.g., stop smoking guide, reminder emails, journal, mood 

management intervention, or virtual group).  

As previously mentioned, an initial study analyzed the participants recruited during the 

participant preference trial’s first year (Muñoz et al., 2012).  During the first 12-month period, 

94,158 individuals from 152 countries and territories visited the site (Muñoz et al., 2012). We 

refer to this sample as “TC4-A.” The website continued to be available for an additional 18 

months, and the sample recruited during this subsequent period is designated “TC4-B.” TC4-A 

yielded higher observed quit rates (odds ratio 1.30) than the previous RCT (TC3) when 

controlling for individuals’ demographic and smoking characteristics (Muñoz et al., 2012).  The 

utility of the participant preference site as an adjunct to traditional treatment has been studied by 

Gallego and colleagues (2014), who utilized the San Francisco Stop Smoking site with smokers 

at a clinic in Spain in addition to standard pharmacological treatment and report post treatment 

abstinence rates of 78.1%.   

The results of TC4-A, the initial participant preference trial, support the feasibility and 

potential benefits of opening up access to Internet interventions soon after randomized controlled 

trials are completed.  Our participant preference trial website came online within a few hours 

after we shut down the TC3 RCT website. Generally, making interventions available to the 

general public takes years from the time RCTs are completed – the Institute of Medicine 

estimates that, on the average, this takes 17 years (Institute of Medicine, 2001). For the users, 
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leaving tested Internet interventions online can serve as a free and efficacious public health 

resource. For researchers, continued data collection allows the accrual of samples large enough 

to investigate more nuanced questions, such as who benefit most from which aspects of the 

intervention (e.g., Schueller, Leykin, Pérez-Stable, & Muñoz, 2013). However, to support the 

concept of Internet interventions as MOOIs, it is critical to provide evidence that subsequent 

users of the site, including speakers of different languages, continue to benefit. If this is the case 

and MOOIs for smoking cessation are shown to provide quit rates comparable to more traditional 

methods, then they can serve as a powerful tool within the portfolio of health resources.   

In this report, we present the extension of the TC4-A participant preference trial 

conducted using the San Francisco Stop Smoking site. The website was open to participants for 

an additional 18 months after the TC4-A sample. We name the current study TC4-B, as it used 

the same Internet site, the same recruitment methods, and the same inclusion criteria as in TC4-

A.  We examined quit rates in TC4-B’s English- and Spanish speaking sample.  Finding 

continuing positive results would provide additional support for the feasibility of MOOIs as a 

novel model for global health interventions. 

 

 

 

Method 

The data presented in this paper stem from participants recruited between Sept 19, 2008 

and Mar 18, 2011.  Data from the first 12 months (TC4-A) was previously published (Muñoz, et 

al., 2012).  We will present numbers for the total combined enrollment of the TC4 study 

(September 19, 2008 to March 18, 2011) to demonstrate the scale of TC4 as a MOOI.  However, 
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in this report, we only analyze data from participants enrolled in the last 18 months because data 

from participants during the initial 12 months is published elsewhere (Muñoz, et al., 2012). The 

focus of this report is on the data from the subsequent 18 months (TC4-B). Follow-up 

assessments were continued until December 3, 2011. Thus, some participants did not reach the 

12-month follow-up. 

Recruitment 

Our principal means of recruitment was a Google Adwords campaign that displayed 

sponsored links to the English or Spanish versions of our website (www.stopsmoking.ucsf.edu 

and www.dejardefumar.ucsf.edu) in response to Google searches related to smoking cessation. 

Bids for English language searches resulted in higher costs per click and thus lower placement 

on search pages. Therefore, we obtained many more Spanish-speaking visitors. Though not a 

primary means of recruitment, some participants did find our website through alternate means, 

including organic searches (via Google or other search engines) that resulted in non-sponsored 

links, links from other websites, word of mouth, and media sources. The sole inclusion criterion 

for this study required participants to be over 18 years of age.  

Procedures 

 Upon entering the website, on the landing page, potential participants were given free 

immediate access to two intervention elements, regardless of whether or not they agreed or were 

eligible to participate in this study. These two elements, namely the Stop Smoking Guide and the 

Nicotine Replacement Therapy Guide (see below for a detailed description of these elements), 

represent chief intervention elements from two prior studies (Muñoz et al., 2006, 2009).  Thus, 

all visitors to the site could obtain active intervention materials without enrolling in the research 

http://www.stopsmoking.ucsf.edu/
http://www.dejardefumar.ucsf.edu/
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study.  Visitors were also informed that the current study was designed for smokers interested in 

quitting, intended to last 8 weeks, and that follow-up emails would be sent at 1, 3, 6, and 12 

months after enrollment in order to monitor smoking cessation progress. Interested visitors then 

clicked on a button indicating their intent to enroll in the program and were directed to a 

webpage that contained demographics and eligibility questionnaires.  Those who were eligible 

were asked to provide an email address via which they received a password that they then used 

to log into the website and consent to join the study.  

After providing informed consent online, participants logged in and were directed to a 

page that gathered baseline data about their smoking history, mood, and demographics. 

Participants were then presented with a “menu” of nine intervention elements. Participants could 

select any or all of these elements. After the selection of intervention elements, participants were 

taken to a personalized home page that displayed a navigation bar containing the elements 

selected by that participant. Unselected elements did not appear on the personalized home page. 

Selected elements were available to the participants for at least 12 months, until after the 12-

month follow-up assessment. Participants were sent emails 1, 3, 6, and 12 months after the date 

of their enrollment to assess their smoking cessation status.  

Intervention elements: The participant preference version of the San Francisco Stop 

Smoking Internet site allowed users to choose among the following nine elements:  

1) The Pre-Quit Checklist: a 10-item to-do list that includes tips on removing smoking 

related cues from one’s environment (disposing of cigarettes, throwing out smoking supplies, 

cleaning items that might smell of tobacco), identifying situations that might lead to relapses and 

dealing with those situations.  
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2) The Stop Smoking Guide (“Guía para Dejar de Fumar”): a National Cancer Institute 

evidence-based behavioral intervention developed for Spanish-speaking smokers (National 

Cancer Institute, 2002; Muñoz et al., 1997; Pérez-Stable, Sabogal, Marín, Marín, & Otero-

Sabogal, 1991), which provides empirically supported information about the effects of cigarettes 

as well as methods for successful cessation.  

3) Nicotine Replacement Therapy: a guide that outlines who should consider nicotine 

substitutes, information regarding options for nicotine substitutes (such as the nicotine patch, 

gum, and inhalers), as well as prescription medications used to help people stop smoking.  

4) “Taking Control of Your Life”: a downloadable PDF document that was used in the 

surface mail study (TC1).  It was intended to help individuals quit smoking by encouraging them 

to maintain a healthy mood state by engaging in pleasant, healthy activities (National Cancer 

Institute, 2002; Pérez-Stable et al., 1991).  The document instructs participants to keep a daily 

log of the number of positive activities, mood, and the number of cigarettes smoked.  These 

materials were developed for an earlier study (Muñoz et al., 1997) and can be found on the 

National Cancer Institute’s site for Research Tested Intervention Programs (National Cancer 

Institute, 2010).  

5) The Mood Management Intervention: an eight-lesson online cognitive-behavioral 

mood management course that teaches the relationships between thoughts, activities, people, and 

one’s mood.  This approach has been found effective at reducing symptoms of depression and 

increasing rates of quitting (Muñoz et al., 1997).  It included online tools to track mood, 

activities, thoughts, and interpersonal contacts, and personalized graphs showing how these were 

related to cigarettes smoked. 
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6) Individually timed e-mail messages (ITEMs): Emails with links to sections of the Stop 

Smoking Guide keyed to their self-selected quit date (Lenert, Muñoz, Perez, & Bansod, 2004). 

7) The Virtual Group: an asynchronous bulletin board that gave participants access to an 

online forum where they could post informative and supportive messages and respond to other 

user’s posts.  

8) The Journal: a text box for participants to keep notes on their progress towards their 

goals.  Previous Journal entries can be viewed via a calendar. They can also be shared with the 

virtual group. 

9) The Cigarette Counter: an online tool for participants to indicate the number of 

cigarettes they smoked the previous day. Results from the cigarette counter were displayed 

graphically so participants could view their smoking patterns over time.  

Measures  

  A demographics questionnaire gathered information on age, gender, race/ethnicity, 

education, income, marital status, and country of residence.  

 A smoking questionnaire asked participants the age at which they began smoking, age at 

which they began smoking regularly, the number of cigarettes currently smoked per day, 

smoking exposure, confidence in quitting, and previous smoking cessation methods used (e.g. 

gum, patches, etc.)  
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 The Fagerström Test for Nicotine Dependence (FTND) (Heatherton, Kozlowski, Frecker, 

& Fagerström, 1991) is a standard measure of nicotine dependence severity. The six-item 

instrument produces a total score ranging from 0 to 10.  

Self-reported 7-day point prevalence abstinence is defined as a response of “no” to the 

question “Have you smoked 1 or more cigarettes in the last 7 days?”, which was asked as part of 

follow-up at 1, 3, 6, and 12 months. Observed quit rates are based solely on participants who 

completed follow-up measures. Missing=smoking rates assign participants with missed follow-

ups to the smoking category. 

The MDE Screener (“Mood Screener”) (Vázquez, Muñoz, Blanco, & López, 2008) 

screens for the presence of the 9 symptoms of current and past major depressive episodes 

according to the DSM-5, (American Psychiatric Association, 2013, p. 991) as well as for 

Criterion C (significant impairment in functioning).  This instrument has been shown to have 

good agreement with the PRIME-MD (Spitzer et al., 1994) and with clinician-administered 

interviews (Vázquez et al., 2008).  

The Center for Epidemiological Studies – Depression scale (CES-D) (Radloff, 1977) is a 

20-item self-report scale designed to measure the current level of depressive symptoms.  

 Statistical Analyses 

We compared the English-speaking and Spanish-speaking subgroups, using Chi-square 

and Independent sample t-tests on categorical variables (methods used to quit smoking) and 

continuous variables (smoking history variables) respectively. Because the website was open to 
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anyone 18 years of age or older, some participants were nonsmokers at baseline. These 

nonsmokers were excluded from the outcome analysis.  

 

Results 

Participants Reached 

Enrollment figures for the TC4-B sample alone (September 19, 2009 through March 18, 

2011) and the combined TC4-A and TC4-B samples (September 19, 2008 through March 18, 

2011) are displayed in Figure 1. In TC4-B, English speakers came from 114 countries and 

territories, of which the top 3 were India (n = 708), South Africa (n = 225), and the United States 

(n = 178). Spanish speakers came from 54 countries, of which the top 3 were Spain (n = 2252), 

Argentina (n = 986), and Mexico (n = 592). Figure 2, an online supplement, shows the number of 

visitors per country for combined TC4-A and TC4-B. 

  

 

Insert Figure 1 here 

 Refer to Figure 2 (online supplement) here 

 

 

As expected, language was related to differences in main demographic and other 

variables.  Within TC4-B, Spanish-speaking participants differed from English-speaking 

participants in terms of gender, race, education, and marital status (p <.001).  Table 1 further 

describes sample characteristics. Specifically, among English-speaking participants, there were 
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three times as many men as women participants, while among Spanish-speaking participants 

gender proportions were about equal. As for education levels, over 60% of English-speaking 

participants reported having at least a college degree, compared to 33% of Spanish-speaking 

participants. English-speaking participants reported a higher percentage of being single and a 

lower percentage of cohabitating than Spanish-speaking participants. Among Spanish-speaking 

participants, 94% identified as either Hispanic of Latino, while only 10% of English-speaking 

participants identified as such. Among English-speaking participants, the three most common 

self-reported races were “Asian” (44.8%), “European descent” (31.4%), “Other/multiethnic” 

(16.6%); for Spanish-speaking participants “European descent” (66.9%), “Other/multiethnic” 

(18.0%), and “Mestizo” (14.5%) were the top three race categories. 

 

 

Insert Table 1 here 

 

 

Cost of Reaching Them 

The cost of keeping the San Francisco Stop Smoking site up and running for 30 months 

was less than $100,000, covered by a small local grant and a donation from the Brin Wojcicki 

Foundation. Approximately $50,000 was devoted to hosting and technical servicing of the site, 

and $50,000 to pay a part-time research assistant to monitor the site and respond to 

administrative queries from users (such as retrieving lost passwords). The cost of the Google ads 

to recruit the smokers was an additional $100,000, covered entirely by a Google Adwords grant. 
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Thus, the total cost of providing this site to a total of 292,978 visitors from 168 countries and 

territories was $200,000, or less than a dollar per visitor.  

Documented Outcomes, Quit Rates (7-day Abstinence) 

Table 2 displays the observed and missing=smoking quit rates for the TC4-B participants. 

Missing=smoking is a common convention in trials of smoking cessation methods that assumes 

that every participant not reporting data at follow-up has relapsed or continued to smoke. In 

MOOIs, where a large percentage of people who initially enroll will drop out, observed metrics, 

such as observed quit rate (number who reported a quitting divided by the total number of 

reports), might be more appropriate (see Leykin et al., 2012).   

 

 

Insert Table 2 here 

 

 

Chi-square tests were used to compare the difference on observed and missing=smoking 

quit rates between two language groups. In general, English-speaking participants reported lower 

observed quit rates than Spanish-speaking participants, although this difference was only 

statistically significant at the month 3 comparison (χ² =6.81, p =.009,  = .09). Missing = 

smoking abstinence rates for Spanish-speaking participants  were significantly  higher than for 

English-speaking participants at 1-, 3-, 6-, and 12-month follow-ups.  

Smoking History and Utilization of Smoking Cessation Aids 

As can be seen from Table 3, TC4-B Spanish-speaking participants reported starting 

smoking and becoming regular smokers at a younger age compared to English-speaking 
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participants (p <.001). In addition, Spanish-speaking participants reported smoking a higher 

number of cigarettes per day and having a higher degree of nicotine dependence compared to 

English-speaking participants (p <.001). Despite these differences, the self-reported confidence 

to quit smoking remained similar between both language groups (p =.07). 

 

 

Insert Table 3 here 

 

  

Health care disparities were evident: the majority of participants had not used any other 

methods to quit smoking in the last 6 months, and Spanish speakers were significantly more 

likely to report not having used other methods (69.6%) than English speakers (61.2%).   

However, the rates of trying the two most popular aids, nicotine gum and nicotine patches, which 

had been significantly higher for English speakers in TC4-A, were no longer significantly 

different between the two language groups in TC4-B.  On the other hand, the intervention 

yielded higher quit rates for the Spanish speakers at every follow-up period.  
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Discussion 

We have presented additional proof-of-concept evidence that it is feasible to disseminate 

highly scalable, empirically supported psychological interventions with worldwide reach to 

anyone interested in using them at no charge, and without cost to the health care systems of their 

respective countries.  We suggest that such interventions be conceptualized as “Massive Open 

Online Interventions” (MOOIs), and that these MOOIs be systematically developed and tested, 

paralleling the growth of Massive Open Online Courses (MOOCs), which provide educational 

opportunities to people anywhere in the world. Kazdin and Rabbitt (2013) have highlighted the 

need for models for delivering mental health services, including “best-buy interventions” or 

“good-buy interventions” that could be scalable, affordable, and feasible, and thus have the 

potential to increase the reach of behavioral interventions by several orders of magnitude.  

Although additional data and analyses would be necessary to classify this MOOI as a “best-buy 

intervention” (e.g., feasibility of implementation), at this stage it could be arguably considered a 

“good-buy intervention”:  it can serve as a low-cost resource made available to people 

everywhere who may lack other relevant health resources.  

The TC4-B study reported here demonstrates that a MOOI using the same intervention 

and recruitment methods as the initial one-year study (TC4-A) may yield consistent results over 

time.  Specifically, observed quit rates for TC4-A ranged from 38.1% to 45.4% across the time 

points in the year following enrollment (Muñoz et al., 2012). They were strikingly similar in the 

current report of TC4-B ranging from 39.2% to 50.3%. This was consistent using missing = 

smoking rates as well. TC4-A missing = smoking ranged from 5.9% to 9.1% (Muñoz et al., 

2012) and for TC4-B from 4.8% to 7.6%.  This is noteworthy as the typical visitor to the MOOI 

site changed over time. For example, in TC4-A, roughly a quarter of the English-speaking 
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visitors came from India and about 14% came from the United States. In TC4-B, however, nearly 

40% of the visitors came from India and only 10% from the United States. Changes also 

occurred in the Spanish-speaking sample with visitors from Argentina accounting for 17.5% of 

the visitors for TC4-B after representing only 2.0% of the sample in TC4-A.  It is also worth 

noting that we found differences in demographics, smoking and clinical characteristics, and in 

methods used to quit between the English- and Spanish-speaking samples in TC4-B. However, 

despite those differences, for most observed quit rates, the MOOI worked similarly for 

participants in the English- and Spanish-speaking sample, suggesting that MOOIs may also yield 

similar results across languages and their associated cultures. This is noteworthy given that the 

only adaptation done was that of language and a substantial proportion of the content in the 

intervention was initially developed in Spanish and adapted to English. Although cultural 

adaptations are important for many implementations of technological interventions (Mohr, 

Schueller, Araya, Gureje, & Montague, 2014), MOOIs might serve their purpose adequately as 

low-cost resources  which maximize access across the world with minimal cultural modifications, 

somewhat similarly to feature films, which are generally shown internationally in only one 

version, with dubbing or subtitles as the only adaptation.  

MOOIs have the potential to provide people worldwide with evidence-based behavioral 

interventions. This particular MOOI is “massive”: TC4-A and TC4-B combined reached a total 

of 292,978 visitors from 168 countries and territories. Of those who entered either TC4-A or 

TC4-B and provided follow-up data, a total of 3,479 participants reported quitting in at least one 

follow-up. Helping this number of smokers to quit with traditional smoking cessation groups or 

individual treatment would have cost much more than it cost to keep the Stop Smoking site up 

and running, especially when one considers that aids such as the nicotine patch usually result in 
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only 14% to 22% of smokers quitting by 6 months (Fiore, Smith, Jorenby, & Baker, 1994) and 

smoking groups in 24% to 27% abstinence rates (Lando, McGovern, Barrios, & Etringer, 1990).  

Assuming a 20% quit rate for illustrative purposes, one would have had to treat five times as 

many smokers to yield 3,479 who quit, or a total of 17,395 smokers.  Considering that a face-to-

face intervention requires an average of eight hours (Gifford et al., 2004), in order to treat 17,395 

smokers it would have taken 139,160 hours in total. A single practitioner working full time 

(2000 hours a year) would have required 69.6 years to treat them all. If the 17,395 smokers used 

the nicotine patch daily for 10 weeks, and the patch cost $3 apiece, the individual cost would be 

$210 per smoker, or a total of $3,652,950 for the patch alone (not counting the salary of the 

health care providers) compared to the $200,000 to maintain our website. Furthermore, this cost 

was incurred entirely by the research team as opposed to the individual participants or their local 

health care systems.   

MOOIs remove many barriers between research and clinical practice.  One is the 

inordinate amount of time between clinical trial phases and between evidence of effectiveness  

and implementation.  It takes an average of 7.5 years from grant application to publication (Riley, 

Glasgow, Etheredge, & Abernethy, 2013) and 17 years from publication to routine 

implementation (Balas & Boren, 2000).  A second is the disconnection between the research and 

implementation of traditional face-to-face interventions. With traditional face-to-face 

interventions, the people involved in the research usually have little or no role in the 

dissemination and implementation of the intervention beyond their institutions. With MOOIs, the 

researchers who develop and evaluate the digital interventions can be integrally involved in their 

dissemination and ensure that users worldwide can quickly access effective innovative methods. 

However, MOOIs do not remove all barriers as they vary in terms of how “open” they are.  For 
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example, if they require reading, they will not be “open” to people who are preliterate; if they are 

available in only one language, or on a particular software platforms or device (such as 

smartphones), they will not be completely “open.”  Internet access is also required and in some 

countries this may be limited or costly for segments of the population. 

MOOIs may also help in reducing health disparities by offering effective resources to 

those who would otherwise have none and thus expanding the portfolio of health services. In 

previous studies we have reported that most Spanish-speaking smokers online have never used 

smoking cessation aids (Levinson, Pérez-Stable, Espinoza, Flores, & Byers, 2004; Muñoz, et al., 

2014), and in both TC4-A and TC4-B, Spanish-speakers used fewer smoking cessation aids prior 

to enrollment than English speakers. However, Spanish-speakers quit at similar or better rates 

than English-speakers (Muñoz et al., 2014).  

 Although the high rates of attrition in MOOIs is a problem that requires attention, the 

attrition for MOOIs is a conceptually different issue than the issue of attrition in traditional 

outcome studies.  The burden of enrollment is much lower for MOOIs than traditional 

interventions.  Therefore, people may try a free online intervention without having to make an 

official commitment to complete it or when they are at a lower threshold of distress than what 

would motivate them to seek help at a health clinic. However, even if only a small percentage 

actually persist with the intervention and succeed in quitting smoking, the actual number of 

people who benefit may be significantly higher than if we offered them nothing, or an 

intervention that they are not able to receive due to various barriers (e.g., cost, location of 

services, lack of language-appropriate providers, etc.). Attrition should be addressed in the 

development process and developers should aim to create engaging interventions that better meet 
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user’s needs and expectations. However, well-designed and efficacious MOOIs might always 

experience high attrition yet still provide a useful public health resource.    

Although MOOIs are conceptually and practically different from traditional interventions, 

the high attrition rates still need to be better understood and addressed. High attrition for MOOIs 

may be explained by difficulties accessing the Internet, literacy level of participants, and/or 

limitations in the MOOIs’ design.  Those developing future MOOIs may benefit from lessons 

learned in other fields such as marketing, computer science, and human-computer interaction. 

Significant advances could come from making the public more aware of existing MOOIs, and 

ensuring that MOOIs are more appealing, engaging, and can meet user’s needs and expectations.  

 In addition, although many people quit on their own, those who seek additional help to 

quit generally find it difficult to quit. Thus studies comparing the MOOI’s quit rates with 

participants who received no treatment are needed. To facilitate ongoing evaluation of MOOIs, 

we need to develop more effective ways of completing follow-up assessments. This problem 

may be addressed in part by simplifying the entry of assessment data, increasing user choice as 

to the timing or medium of delivery (e.g., email or text messaging) or incorporating passive 

assessment through sensors or wearable devices. Lastly, we should study whether those who try 

a MOOI and either drop out or fail may be less likely to seek other types of resources that may 

be more beneficial for them. An underlying assumption of the MOOI model is that receiving 

some part of the intervention will be positive or neutral, but if negative effects were to be found 

for the large proportion of people who do not complete the MOOI (for example, reduction in 

confidence in their ability to quit) this might increase the urgency to develop MOOIs that result 

in lower attrition.  
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 Because traditional service delivery models are insufficient to curb the burden of mental 

illness and behavioral health problems, we should think about several ways in which services can 

be altered to meet the realities of how people might access them (Christensen, Miller, & Muñoz, 

1978; Kazdin & Rabbitt, 2013). Based on the amount of participants we were able to reach, the 

cost of the intervention, and the quit rates (40% to 50% of those who provided follow-up data) 

across time and languages, we encourage health care providers to develop, evaluate, disseminate, 

and utilize MOOIs focused on health and mental health.  Recruitment and attrition are the two 

main challenges that care providers or MOOI developers need to take into consideration. The 

notion “if you build it, they will come” does not apply to Internet interventions.  Advertising and 

recruitment are crucial initial challenges.  But neither is it true that “if they come, they will stay” 

(as evidenced by the online attrition rates). Overcoming these challenges may expand the reach 

of health resources significantly.  We propose that the health field devote organized efforts to 

create a “digital apothecary” of MOOIs in order to reduce unnecessary suffering worldwide by 

freely sharing (and continuing to generate and evaluate) psychological resources for all who are 

interested in using them.  
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Table 1 

Demographics of TC4-B Consenting Participants Who Completed Baseline Assessment 

Characteristic  TC4-B 
2
  

    
English-speaking 

 (n=1765) 

Spanish-speaking 

(n=5642) 

  

Sex       

    Men  1308 (74.4%) 2828 (50.5%) 311.75** .20 

    Women  449 (25.5%) 2777 (49.5%)   

Ethnicity       

    Hispanic/Latino  173 (10.2%) 5270 (94.0%) 4779.64** .81 

    Not Hisp/Latin.  1518 (89.8%) 345 (6.0%)   

Race      

    European   553 (31.4%) 3758 (66.9%) 3244.73** .66 

    Asian   789 (44.8%) 8 (0.1%)   

    African   91 (5.2%) 6 (0.1%)   

    Indigenous   14 (0.8%) 23 (0.4%)   

    Other/Multieth.  293 (16.7%) 1011 (18.0%)   

    Mestizo  20 (1.1%) 814 (14.5%)   

Education      

    High school or 

less 
 

308 (17.7%) 1492 (26.9%) 475.97** .26 

    Some college  369 (21.2%) 2193 (39.5%)   

    College   701 (40.3%) 1435 (25.9%)   

    Graduate   362 (20.8%) 427 (7.7%)   

Marital status      

    Single  852 (48.3%) 1802 (31.9%) 221.77** .17 

    Cohabiting  164 (9.3%) 1076 (19.1%)   

    Married  637 (36.1%) 2079 (36.9%)   

    Separated  33 (1.9%) 270 (4.8%)   

    Divorced  68 (3.9%) 358 (6.4%)   

    Widowed  11 (0.6%) 57 (1.0%)   

Note. TC4-B= Tomando Control Study 4, subsequent 1 1/2 years of recruitment: Sept 19, 2009  

to Mar 18, 2011. * p < .01, ** p < .001
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Figure 1. Progression of participants through a Massive Open Online Intervention (MOOI), the San Francisco Stop Smoking 

participant preference site. Note:   This CONSORT flow chart presents TC4-B sample alone (September 19, 2009 – March 18, 2011) 

on the left and samples from the TC4-A (September 19, 2008 to September 19, 2009) and TC4-B combined on the right (Muñoz, 

Aguilera, Schueller, Leykin, & Pérez-Stable, 2012). 

TC4 Studies 

TC4 -B 
164,182 Total Visitors 

(English n=66,545;  
Spanish: n=97,637) 

Consented 
n=8,881 

(English n=2,449; Spanish: n=6,532) 

Ineligible, 

Uninterested, 
or Browsing only 

n=17,934 
(English n=4,478; 

 Spanish: n=13,456) 

Completed baseline assessment 
n=7,407 

(English n=1,765; Spanish: n=5,642) 

1m Follow-Up  n=1,431 
(English n=315; Spanish: n=1,116) 

3m Follow-Up n=901 
         (English n=204; Spanish: n=697) 

6m Follow-Up  n=595 
(English n=112; Spanish: n=483) 

12m Follow-Up  n=318 
(English n=55; Spanish: n=263) 

TC4-A +TC4-B 
292,978 Total Visitors 
(English n=118,726;  
Spanish: n=174,252) 

Consented 
n=18,054 

(English n=4,801; Spanish: n=13,353) 

Completed baseline assessment 
n=15,170 

(English n=3,590; Spanish: n=11,580) 

1m Follow-Up n=3,386 
(English n=739; Spanish: n=2,647) 

3m Follow-Up n=2,263 
(English n=516; Spanish: n=1747) 

6m Follow-Up  n=1,701 
(English n=363; Spanish: n=1,338) 

12m Follow-Up  n=1,414 
(English n=299; Spanish: n=1,115) 

Ineligible, 

Uninterested, 
or Browsing only 

n=32,223 
(English n=9,636; 

Spanish: n=22,587) 



MASSIVE OPEN ONLINE INTERVENTIONS (MOOIs) 

 

 

Figure 2.  Number of visitors to the San Francisco Stop Smoking Massive Open Online Intervention (MOOI) for whom country data were 

available for the combined TC4-A and TC4-B studies (261,000+) [Online supplement]
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Table 2 

 
TC4-B Self-Reported 7-day Smoking Abstinence (% quit) 

      All 

English-

speaking 

Spanish-

speaking 
2
  

Observed quit rate      

   n=7407 n=1765 n=5642   

  Month 1 561 (39.2%) 113 (35.9%) 448 (40.1%) 1.68 .03 

  Month 3 392 (43.5%) 72 (35.3%) 320 (45.9%) 6.81** .09 

  Month 6 272 (45.7%) 43 (38.4%) 229 (47.4%) 2.63 .10 

  Month 12 160 (50.3%) 26 (47.3%) 134 (51.0%) 0.12 .02 

Missing=smoking 
a
       

   n=2907-7401 n=685-1764 n=2222-5637   

  Month 1 561 (7.6%) 113 (6.4%) 448 (7.9%) 4.34* .02 

  Month 3 392 (5.7%) 72 (4.3%) 320 (6.1%) 7.05** .03 

  Month 6 272 (4.8%) 43 (3.2%) 229 (5.3%) 9.44** .04 

    Month 12 160 (5.5%) 26 (3.8%) 134 (6.0%) 4.47* .04 
a
 Assuming that every participant not reporting data is still smoking. 

Notes. TC4-B= Tomando Control Study 4, subsequent 1 1/2 years of recruitment: Sept 

19, 2009 to Mar 18, 2011.  When calculating Missing=Smoking quit rate, denominators 

were based on the number of participants who received email reminders for follow-up 

assessments.  * p < .05, ** p < .01
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Table 3 

 
TC4-B Smoking and Clinical Characteristics of Consenting English- and Spanish-speaking Smokers Who Completed Baseline Assessment 

Characteristic  TC4-B  

    
English-Speaking 

(n=1765) 

Spanish-Speaking 

(n=5642) 

Effect Size 

Smoking history M (SD)     

    Age (years)  31.6 (10.1) 35.8 (10.9)*** .33 

    Age of first cigarette  16.9 (3.7) 15.6 (3.2)*** .33 

    Age of regular smoker  19.6 (5.7) 18.9 (4.6)*** .12 

    Cigarettes per day  15.0 (9.2) 18.2 (10.4)*** .28 

    FTND
a
 score  5.7 (2.6) 6.1 (2.7)*** .13 

    Quit confidence  6.7 (2.4) 6.6 (2.3) .04 

Methods used to quit in 

last 6 months, n (%) 
 

   

Nicotine gum  235 (13.3%) 710 (12.6%) .01 

Nicotine patch  129 (7.3%) 341 (6.0%) .02 

Nicotine inhaler  26 (1.5%) 30 (0.5%)*** .04 

Nicotine spray  5 (0.3%) 6 (0.1%) .02 

Other websites  73 (4.1%) 136 (2.4%)*** .04 

None  1080 (61.2%) 3928 (69.6%)*** .08 
a
 Fagerström Test for Nicotine Dependence. 

TC4-B= Tomando Control Study 4, Extension (18 months of recruitment): Sept 19, 2009 to Mar 18,2011. Statistical tests are independent sample 

t-tests for mean values and Chi-squared for percentages.  *** p < .001. Corresponding effect sizes are Cohen’s d for t-tests and phi () for Chi-

squared.   

 


