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Chapter 7 
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Abstract 

 

Predictors of successful smoking cessation are examined using data from two 

international randomized control trials comparing four Spanish and English 

language Internet interventions. Participants were 11,250 smokers from 152 

countries. Outcome measures were self-reported serious quit attempts, smoking 

abstinence in the last 7 and 30 days and prolonged abstinence. Factors predictive of 

abstinence (according to two or three abstinence measures) were being English-

speaking, residing in a high income country, low nicotine dependence, treatment 

condition, and the following psycho-social variables: currently being a salaried 

employee, higher self-rating on a socioeconomic “ladder” measure, higher self-

efficacy ratings on a confidence scale, being married, no smokers at home, and not 

working (vs. being exposed to smokers at work). Several predictors of smoking 

abstinence were identified in this study which may be useful for tailoring smoking 

cessation interventions.  
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Introduction

 

Currently, 1.3 billion people smoke cigarettes or use other tobacco related products 

with more than 900 million tobacco users living in developing countries (World 

Health Organization, 2003). Total tobacco-attributable deaths were 5.4 million in 

2005, and tobacco is projected to be responsible for 10% of all deaths globally 

(Mathers and Loncar, 2006).  Public health agencies need to develop highly 

scalable methods that can reach large numbers of people worldwide.   

The World Wide Web can serve as a conduit for evidence-based smoking 

cessation interventions.  Searching for health information on the Web is common; 

for example, in the United States, 80% of Internet-users have accessed health or 

medical information (Fox and Fallows, 2003). Smokers searching for smoking 

cessation information online could be immediately linked to evidence-based 

smoking cessation sites. Therefore, Web-based programs have the potential to 

reach a large number of smokers (Bock et al., 2004).  

Recent studies have shown the impact and efficacy of Web-based smoking 

cessation programs (An et al., 2008; Brendryen and Kraft, 2008; Etter, 2005; Saul 

et al., 2007; Strecher et al., 2006), some of which (Muñoz et al., 2006; Muñoz et al.  

2009) have reported abstinence rates (20% to 26% at 6 and 12 months) comparable 

to traditional smoking cessation methods, such as the nicotine patch (14%-22% at 

six months, (Fiore et al., 1994; Schroeder, 2005) and smoking cessation groups 

(24% - 27%; (Lando et al., 1990). However, it would be helpful to tobacco control 

professionals and to smokers who want to quit by using Web interventions to know 

for whom current Web-based smoking cessation programs work best. Studying 

predictors of smoking cessation outcomes can help identify for whom current 

Internet interventions are most effective and for whom we need to further modify 

current interventions. This is the first Spanish/English international study that 

reports predictors of smoking cessation in response to Internet interventions.  

Factors that have been associated with smoking cessation include low level 

of nicotine dependence (Chatkin et al., 2004; Ferguson et al., 2003; Hyland et al., 

2004; Hyland et al., 2006), male gender (Cepeda-Benito et al., 2004; Ferguson et 

al., 2003), lower age (Hyland et al., 2004), higher education (Nides et al., 1995), 

socio-economic status (Broms et al., 2004; Pisinger et al., 2005), ethnicity (Covey 

et al., 2008), low work stress (Kouvonen et al., 2005), longer prior smoking 

abstinence (Ferguson et al., 2003), high motivation to quit (Dale et al., 1997), 

previous attempts to stop smoking (Grandes et al., 2003), low alcohol consumption 

(Hyland et al., 2004), no other household members who smoke (Dale et al., 1997), 

high self-efficacy (Borrelli and Mermelstein, 1998), fewer depressive symptoms 

(Berlin and Covey, 2006), being married (Broms et al., 2004; O'Loughlin et al., 

1997) and higher stage of change (Ferguson et al., 2003). 

The objective of this secondary analysis was to identify predictors of 

making a quit attempt and smoking cessation in a cohort of smokers who 

participated in online smoking cessation trials. We addressed the following two 

study questions: (a) what are the predictors of making a quit attempt over a period 
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of 12 months?, and (b) what are the predictors of successful smoking cessation in 

the same period?  
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Methods

 

Participants  

 

The data for this study are derived from two international randomized controlled 

trials for smoking cessation using a Spanish (http://dejardefumar.ucsf.edu) and 

English (http://stopsmoking.ucsf.edu) Website. Recruitment took place via press 

releases and both sponsored and standard links from search engines. Eligibility 

included being 18 years of age, smoking five or more cigarettes daily, using Email 

at least once weekly, and planning to quit within the next month. The participants 

in the first study (n = 1000) were contacted by phone to obtain follow-up data if 

they did not respond to email reminders asking them to complete online 

assessments. See Muñoz et al. (2009) for a description of this study.  The second 

study differs only in that the participants beyond the first thousand were not 

contacted by phone if they did not respond to email follow-up reminders. This 

analysis makes use of data collected from November 14, 2005 to January 18, 2008. 

The present sample of smokers consisted of 11,250 participants randomized in the 

two Internet trials. Response rates at the 1-, 3-, 6- and 12-month follow-ups were, 

respectively, 38.3%, 27.1%, 19.8% and 15.5%.  

Treatment conditions 

In the smoking cessation trials four different online conditions were available; each 

condition incrementally adding additional components. Condition 1 was the 

smoking cessation intervention ‘‘Guía para dejar de fumar’’ (Guía; NCI, 2002). 

This evidence-based intervention was originally developed and tested as a Spanish-

language brochure (Perez-Stable et al., 1991). It was translated into English and 

adapted as a Web-based brochure for a series of online smoking cessation studies 

(Muñoz et al., 2006). Condition 2 consisted of the Guía plus ITEMs (individually 

timed educational messages in the form of emails with links to specific sections of 

the Guía; see (Lenert et al., 2004). Condition 3 was the Guía and ITEMs plus a 

mood management course (MM). Condition 4 consisted of all elements of 

Condition 3 plus a virtual group (VG) that allowed smokers to provide each other 

with support and information to help each other quit. For a full description of each 

of the conditions, see (Muñoz et al., 2006) and (Muñoz et al., 2009).  The number 

of participants randomized to each condition were:  Condition 1, 2807; Condition 

2, 2810; Condition 3, 2814; and Condition 4, 2812.   

Outcome measures 

 

The outcomes assessed in this study were: (1) serious quit attempts (defined as not 

smoking for at least 24 hours); (2) smoking abstinence in the last 7 days (defined as 

a “no” answer to the question: “Have you smoked 1 or more cigarettes in the past 7 

days?”); (3) smoking abstinence in the last 30 days (defined as a “no” answer to the 
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question:  “Have you smoked 1 or more cigarettes in the past 30 days?”); and (4) 

prolonged abstinence (defined as a “no” answer to the question: “During the past 

(1, 2, 3 or 6 months, depending on follow-up period) month, have you smoked part 

of a cigarette at least once a week for 2 consecutive weeks?”) (Hughes et al., 2003). 

All data are based on self-report and were not confirmed via biochemical 

validation.  

Potential predictor variables 

 

Potential predictor variables of treatment effect included socio-demographic 

variables, smoking history, depression status, psychosocial variables and other 

variables.  

Socio-demographic variables. These factors included gender, age (<25, 25-

39, 40-54, >54), education, salaried employee (full-time, part-time, not currently, 

not ever), ethnicity (Hispanic, not Hispanic), language (English, Spanish), country 

of residence, and income level per country. There are data from 152 countries with 

most participants living in Spain (n = 2691), Argentina (n = 1478), US (n = 1469), 

Mexico (n = 1429), Chile (n = 694), Venezuela (n = 393), Colombia (n = 330), 

India (n = 289), South Africa (n = 258) and Uruguay (n = 248). As some countries 

were only represented by a very small number of participants, we combined 

countries into the following categories: US/Canada (n = 1558), Latin America (n = 

5228), Australia (n = 213), Asia (n = 554), Africa (n = 368) and Europe (n = 3279). 

Regarding income level per country, we used the Development Assistant 

Committee (DAC) list from the Organisation for Economic Co-operation and 

Development (OECD) website, based on income per capita in 2007 

(http://www.oecd.org/dac/stats/daclist). Countries were categorized in one of the 

following categories: low income countries (n = 381), lower middle income 

countries (n = 978), upper middle income countries (n = 4682) and high income 

countries (n = 5129).  

Smoking history. These factors included age of starting smoking, age of 

regular smoking, number of years smoked, number of 24-hour quit attempts in the 

previous year, used quit methods in the last six months (Nicotine Replacement 

Therapy (NRT), anti-depressives, alternative (acupuncture, hypnosis), self-help, 

smoking cessation group, other, none) and nicotine dependence. Nicotine 

dependence was measured with the Fagerström Test for Nicotine Dependence 

(FTND; (Heatherton et al., 1991). Higher scores indicated higher dependence. 

Depression status. The MDE Screener (also called the ‘‘Mood Screener’’; 

Miller and Muñoz, 2005, p. 141; Vazquez et al., 2008) was used to ascertain 

prevalence of major depressive episodes (MDE). Three diagnostic categories were 

defined using the MDE Screener: (a) ‘‘No MDE history’’ comprises those 

reporting never having experienced a major depressive episode, (b) ‘‘past MDE’’ 

includes those with a history of MDEs but not a current MDE, and (c) ‘‘current 

MDE’’ includes participants meeting MDE criteria during the last 2 weeks at the 

baseline assessment.  

%&'

*+>?@BGJK



                                                                   

 

 Psychosocial variables. These factors included marital status (single, 

separated/divorced/widowed, married/living with significant other), presence of 

other smokers in the home (yes, no), knowing others that smoke (spouse, other 

family, friends, co-workers, roommates, other people), presence of smokers at 

work (no, don’t know/don’t work, yes), quit confidence (On a scale from 1 to 10, 

rate how confident are you that you could stop smoking in the next 3 months?) and 

a self-rated socioeconomic status measure, the MacArthur Subjective Status Scale.  

This measure depicts a ladder with ten rungs (1: lowest step on the ladder, 10: 

highest step on the ladder).  Instructions asked participants to place themselves on 

the ladder where they saw themselves in relation to others (in their country) in 

terms of their education, money, and occupation (Adler et al., 2000).  

 Other variables. These included the use of alcohol (none, <3 drinks per day, 3 

or more drinks per day) and treatment condition (1, 2, 3, 4).  

 

Data-analysis 

 

Variables were screened, using generalized estimating equations (GEE), to identify 

those with evidence of a univariate association with quit attempt or abstinence. 

With GEE, the longitudinal relationship between a certain outcome variable and 

several predictor variables is estimated using all available data, including data from 

subjects with missing observations.  Smoking cessation is a reversible situation. 

With GEE, relapse after a period of smoking abstinence or after a quit attempt is 

taken into account. For example, a correction is made for participants who were 

abstinent at 1 month but who started smoking again at 3 months. This person is not 

counted as a person who is abstinent. 

Variables with P > .20 from the exploratory analyses were dropped from 

further consideration, unless they had been identified in the literature as predictive 

of smoking cessation behavior. After these exploratory analyses, predictors were 

selected for inclusion in the multivariate analysis. Results from exploratory 

analyses are not reported. With the exception of age, all continuous variables were 

treated as continuous variables. The age categories were determined prior to 

analyzing the data (<25, 25-39, 40-54, >54).  

To identify a set of multivariate predictors of self-reported quit attempt and 

abstinence from smoking during a 12-month follow-up, a stepwise backward 

selection procedure was employed using GEE. After each step the variable with the 

highest p-value was removed from the model until the final model consisted of 

only significant variables. For each variable, the odds ratio is calculated (adjusted 

for all other covariates in the model). The odds ratio is a measure of how much 

more likely (or unlikely) an event occurs among one group compared to another. 

For each factor presented in the Table 1, an odds ratio of 1.0 is used to indicate the 

reference group. Only the final model with significant predictors is shown in Table 

1. 

For descriptive purposes, quit rates at 12 months follow-up are listed on 

Table 2 for predictor variables that predicted three or four outcome measures. Chi-
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square tests were used to test for differences between categories. For this purpose, 

the continuous predictor variables ‘nicotine dependence’, ‘socioeconomic status 

ladder rating’ and ‘quit confidence’ were categorized.  
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Results

 

Participant characteristics 

 

On average, participants smoked 19.8 (SD = 10.1) cigarettes per day, were 36.6 

(SD = 10.8) years old, and had smoked for 21 years (SD = 11.0). Of the 11,250 

participants, 51.4% were male, 41.5% had a Bachelors degree or higher and an 

additional 36.4% had some college as their highest education level. Regarding 

marital status, 40.4% were married and 32.0% single. Of the participants recruited 

into the studies, 71.6% were Spanish-speaking (and 93.0% of these were Hispanic 

or Latino), and 28.4% were English-speaking (and 89.9% of these were non-

Hispanic or non-Latino).  Most participants came from Latin America (46.5%), 

followed by Europe (29.1%), the US/Canada (13.8%), Asia (4.9%), Africa (3.3%) 

and Australia/New Zealand (1.9%). Countries with the highest proportion of 

participants were Spain (24.0%), Argentina (13.2%), the United States of America 

(13.1%) and Mexico (12.8%). The percent of smokers in our sample with a current 

MDE was 16.3% and an additional 14.5% had a past MDE.  

 

Predictors of making a quit attempt 
 

GEE analysis relating characteristics of smokers and the result of making a serious 

(24-hour or more) quit attempt are shown in Table 1. Statistically significant 

predictors of a greater likelihood of making a quit attempt for 24 hours include 

male gender, English-speaking, living in Africa (compared to the US), more 

previous quit attempts, older age when started smoking, no history of MDE, higher 

socioeconomic status ladder rating and higher confidence in quitting. Predictive of 

a lower likelihood of making a quit attempt are being assigned to Condition 1, 2, or 

3, residing in low income and upper middle income countries, higher nicotine 

dependence and previous use of a smoking cessation group. The remaining 

potential predictors were not significant in the overall model. 

  

Predictors of abstinence in the last 7 days 

 

Table 1 shows the statistically significant predictors of reported abstinence in the 

last 7 days. Predictors of a greater likelihood of being abstinent include English-

speaking, not having used any quit method in the 6 months prior to entry into the 

study, being salaried, higher socioeconomic status ladder rating, higher confidence 

in quitting and not working (vs. being exposed to smokers at work). Condition 1 

and 3, residing in low and middle income countries, higher nicotine dependence, 

being single, someone smoking at home and knowing ‘others’ that smoke all had a 

lower likelihood of 7-day abstinence. Although the final model showed a 

significant overall effect of depression status (Wald = 16.32, p < .001), the separate 

categories didn’t reach significance. 
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Predictors of abstinence in the last 30 days 

 

Predictors of a greater likelihood of being abstinent in the last 30 days include 

more years having smoked, being a full time salaried employee, higher 

socioeconomic status ladder rating and quit confidence ratings and not working (vs. 

being exposed to smokers at work). Predictors of a lower likelihood were 

Conditions 1, 2, and 3, living in Latin America or Asia, higher nicotine 

dependence, more times quit before, being single or separated and someone 

smoking at home (See Table 1). As for 7-day abstinence, the final model showed a 

significant  

 
Table 1. Odds ratios (95% CI) for the final multivariate model for the prediction of 

smoking cessation outcomes. 

  
Predictor Level Quit attempt 7-Day  

abstinence 

30-Day 

abstinence 

Prolonged 

abstinence 
Gender Male 1.23 (1.09 – 1.38)    

Condition 1 0.63 (0.54 – 0.74) 0.69 (0.60 – 0.80) 0.68 (0.58 – 0.80) 0.77 (0.67 – 0.90) 

 2 0.77 (0.65 – 0.90) 0.89 (0.77 – 1.03) 0.84 (0.71 – 0.98) 0.87 (0.76 – 1.02) 

 3 0.78 (0.66 – 0.92) 0.77 (0.66 – 0.89) 0.77 (0.65 – 0.90) 0.82 (0.71 – 0.95) 

 4 1.0 1.0 1.0 1.0 

Language English 1.49 (1.19 – 1.86) 1.26 (1.10 – 1.44)  1.23 (1.08 – 1.40) 

 Spanish 1.0 1.0  1.0 

Country Australia 1.07 (0.69 – 1.65)  1.18 (0.81 – 1.72)  

 Latin America 1.37 (0.79 – 2.35)  0.67 (0.56 – 0.80)  

 Europe 1.08 (0.84 – 1.40)  1.01 (0.83 – 1.21)   

 Africa 2.05 (1.14 – 3.68)  0.96 (0.69 – 1.34)  

 Asia 0.78 (0.48 – 1.27)  0.60 (0.44 – 0.82)  

 US 1.0  1.0  

Income level 

country 

low  0.52 (0.31 – 0.90) 0.43 (0.31 – 0.60)  0.51 (0.37 – 0.70) 

 lower middle  0.63 (0.39 – 1.03) 0.70 (0.57 – 0.86)  0.79 (0.64 – 0.96) 

 upper middle  0.54 (0.33 – 0.86) 0.72 (0.63 – 0.82)  0.79 (0.69 – 0.80) 

 high  1.0 1.0  1.0 

Fagerström  0.89 (0.87 – 0.92) 0.96 (0.94 – 0.98) 0.97 (0.94 – 0.99) 0.97 (0.95 – 0.99) 

Times quit  1.15 (1.12 – 1.18)  0.97 (0.95 – 0.99)  

Age first cigarette  1.02 (1.00 – 1.04)    

Years smoked    1.01 (1.00 – 1.01)  

Used quit method none  1.17 (1.05 – 1.32)   

 alternative     0.69 (0.53 – 0.89) 

 smoking group 0.59 (0.43 – 0.81)    

MDE status no history 1.26 (1.07 – 1.47) 1.15 (0.98 – 1.36) 1.14 (0.95- 1.36) 1.19 (1.02 – 1.40) 

 history 1.12 (0.91 – 1.37) 0.85 (0.69 – 1.04) 0.83 (0.66 – 1.04) 0.91 (0.74 – 1.11) 

 current 1.0 1.0 1.0 1.0 

Marital status single  0.75 (0.66 – 0.84) 0.71 (0.61 – 0.82) 0.75 (0.66 – 0.84) 

 separated  0.88 (0.75 – 1.04) 0.78 (0.65 – 0.93) 0.89 (0.76 – 1.04) 

 married  1.0 1.0 1.0 

Salaried  full time  1.87 (1.35 – 2.59) 1.52 (1.08 – 2.14) 1.47 (1.08 – 2.00) 

 part time  1.76 (1.23 – 2.50) 1.28 (0.88 – 1.86) 1.45 (1.04 – 2.03) 

 not currently  1.33 (0.96 – 1.85) 1.12 (0.79 – 1.60) 1.33 (0.97 – 1.84) 

 not ever  1.0 1.0 1.0 

SES ladder rung  1.08 (1.04 – 1.12) 1.09 (1.05 – 1.13) 1.11 (1.07 – 1.16) 1.08 (1.04 – 1.11) 

Confidence  1.11 (1.08 – 1.14) 1.12 (1.09 – 1.15) 1.13 (1.10 – 1.16) 1.11 (1.09 – 1.14) 

Smokers at home yes  0.84 (0.75 – 0.93) 0.85 (0.75 – 0.95) 0.81 (0.73 – 0.91) 

Other people yes  0.73 (0.57 – 0.93)   

Exposed at work no  1.12 (1.00 – 1.26) 1.10 (0.97 – 1.25)  

 don’t work  1.52 (1.21 – 1.91) 1.36 (1.05 – 1.74)  

 yes  1.0 1.0  

Note. empty cells: the predictor variable was removed during the stepwise backward selection 

procedure.   
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overall effect of depression status (Wald = 13.41, p = .001), but the separate MDE 

categories were not significant. 

 

Predictors of prolonged abstinence 

 

Predictors of a greater likelihood of prolonged abstinence include being English-

speaking, no history of MDE, being a salaried employee (full time or part time), 

higher socioeconomic status ladder rating, and quit confidence. Variables with a 

lower likelihood were Conditions 1 and 3, low and middle income countries, high 

nicotine dependence, having used alternative quit methods before, being single and 

someone smoking at home (See Table 1).  

 

Observed quit rates 

 

Variables that predicted three or four outcome measures were condition, language, 

income level per country, nicotine dependence, depression status, marital status, 

being a salaried employee, anyone smoking at home, socioeconomic status ladder 

rating and quit confidence. For these predictors, Table 2 shows descriptive quit 

rates at the 12 month follow-up for each predictor level. Quit rates are based on 

observed data. Results of most predictor variables roughly correspond with the 

findings from the prediction models described above.  For the predictors Condition, 

language, and nicotine dependence, a significant difference was only found on 

making a quit attempt. For country income, salary status and smoking at home, a 

significant difference was only found for prolonged abstinence. However, MDE 

status, socioeconomic status ladder ratings, and self-efficacy (confidence ratings) 

were significant for all outcome measures at 12 months.  
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Table 2. Observed quit and abstinence rates per predictor level at 12 months follow-up.  

 
Predictor1 Level Quit attempt 7-Day  

abstinence 

30- 

Day abstinence 

Prolonged 

abstinence 

  % !2 % !2 % !2 % !2 

Condition 1 73  8.03* 38 2.51 34 4.17 35 0.15 

 2 68 38  30  35  

 3 75  35  30  34  

 4 76  40  34  35  

Language English 78 13.18* 39 0.60 32 0.03 35 0.10 

 Spanish 70 37  32  34  

Income level 

country 

low 70 5.26 36 7.33 28 6.31 16 13.47* 

 lower middle  72  32 27 35 

 upper middle  71  36  30  33  

 high  76  41  35  38  

Fagerström low 82 38.89* 41 5.20 34 2.97 36 1.77 

 middle 73 39 33  35  

 high 65  34  29  32  

MDE status no history 75 12.86* 41 19.34* 35 19.90* 37 14.10* 

 history 72 32 25 26 

 current 64  27  23  29  

Marital status single 73 3.73 31 21.97* 24 39.68* 28 15.42* 

 separated 68  32 24 31 

 married 74  43  38  39  

Salaried full time 74 5.19 39 7.20 33 5.36 35 9.68* 

 part time 68  33 28  30 

 not currently 75  38  34  37  

 not ever 66  25  22  17  

yes 72 0.34 36 1.91 31 0.45 34 0.53 Smokers  

at home no 74  39  33  35  

SES ladder rung low 61 17.19* 25 16.15* 20 14.30* 25 8.31* 

 middle 75 39 33 35 

 high 74  40  35  38  

Confidence low 62 11.43* 24 8.23* 19 9.19* 24 8.96* 

 middle 72 38 31 33 

 high 77  39  34  38  

 1Only variables that predicted three or four outcome measures are listed here.*p # .05 
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Discussion 

 

This study highlights several issues of importance regarding Internet smoking 

cessation studies:  First, international smoking cessation randomized control trials 

conducted via the Internet are feasible. In this investigation, 11,250 smokers from 

over 150 countries participated in a randomized control trial from which the data 

set for the current analyses were obtained.  Second, observed abstinence rates are 

comparable to those of standard treatments:  a little over a third of participants who 

provided 12-month data report abstinence.   

In this secondary analysis, we explored factors that may have influenced 

the effect of an Internet intervention for smoking cessation on making serious quit 

attempts and abstinence during a 12-month follow-up period. The main findings 

from this study were as follows: (1) The likelihood of a serious quit attempt was 

increased by male gender, being English-speaking, living in Africa (compared to 

the US), more previous quit attempts, older age when started smoking, no history 

of MDE, higher socioeconomic status ladder rating and higher confidence in 

quitting and decreased by being assigned to Condition 1, 2, or 3, residing in low 

income and upper middle income countries, higher nicotine dependence and 

previous use of a smoking cessation group. (2) The likelihood of being abstinent 

(according to two or three abstinence measures) was increased by being English-

speaking, currently being salaried, higher socioeconomic status ladder rating, 

higher quit confidence, and not working (vs. being exposed to smokers at work) 

and decreased by being assigned to Condition 1 or 3, lower income, higher nicotine 

dependence, being single and someone smoking at home. And there was an 

indication that no history of MDE increased the likelihood of abstinence.  

Some earlier studies have found male gender to be predictive of smoking 

abstinence (Ferguson et al., 2003), however, in this study, males only had a higher 

probability of making quit attempts, not abstinence. The finding that low nicotine 

dependence at entry into the study increases the likelihood of quit attempts and 

abstinence corresponds with previous research (Ferguson et al., 2003; Hyland et 

al., 2004; Hyland et al., 2006).  

Few differences between country groups were found. As far as we know 

there are no published randomized control trials with participants from as many 

diverse countries as in this study. (Hyland et al., 2006) investigated differences in 

abstinence rates in four different countries (Australia, Canada, the UK, and the 

USA) and found no significant differences. All countries in that study were 

developed nations. Our study included smokers from developing  countries (e.g., 

India). An indicator of the well-being of a country is the income per capita. In this 

study the income level of countries resulted in a more consistent predictor of quit 

attempts and abstinence than the country itself. Participants from low and middle 

income countries had lower probabilities of making serious quit attempts and being 

abstinent than those from high income countries. These results correspond with 

previous findings that quit rates are lower in developing countries (Jha et al., 2002) 

and the prediction that more than 80% of the world’s tobacco-related deaths will be 
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in low and middle-income countries by 2030 (Mathers and Loncar, 2006). The 

predictive value of income level per capita could also be an explanation for why 

participants who place themselves high on the socio-economic ladder have higher 

probabilities for quit attempts and abstinence. National income level and individual 

self-ratings on the socioeconomic status ladder measures within countries may be 

reflecting similar underlying factors related to access to more social resources. 

These findings suggest the need to develop Internet and other interventions that can 

increase quit rates in lower income countries as well as lower income smokers 

within countries.  

A closer look at the differences between predictors for quit attempts and 

abstinence showed that, in this study, marital status, being salaried and smoking 

persons at home are predictive of abstinence and not of making quit attempts. 

Participants who are exposed to other smokers at work are less likely to report 

being abstinent than those not working. This suggests that a stable situation, in 

terms of having a relationship and being employed, in combination with the 

absence of other smokers in the home or at work create favorable conditions for 

smoking cessation. The finding that socio-economic status and marital status are 

related to smoking abstinence is also consistent with previous reports in the 

literature (Broms et al., 2004; Pisinger et al., 2005).  

Language was associated with most outcome measures. Spanish-speaking-

participants (mainly Hispanic or Latino) had lower probabilities of making quit 

attempts and being abstinent than their English-speaking counterparts. As most 

Spanish-speaking participants identified as Hispanic or Latino, language and 

ethnicity overlap greatly. Another study also found lower quit rates among 

Hispanics after treatment (Covey et al., 2008) but other studies didn’t find an 

association between ethnicity and abstinence (Hyland et al., 2004).  The results 

from this analysis are particularly intriguing given that the smoking cessation guide 

was originally developed in Spanish specifically for use with Latinos in the United 

States (Perez-Stable et al., 1991) and was translated into English specifically for a 

series of Internet studies including the two included here (Muñoz et al., 2006; 

Muñoz et al., 2009).  

The major strengths of this study are the large sample size and the 

participation of English- and Spanish-speaking smokers from all over the world. 

Limitations include the reliance on self-report measures for smoking abstinence, 

the lack of a no-intervention or delayed-intervention control group and the high 

attrition which is a general problem in Internet interventions (Eysenbach, 2005). 

The bias that might have been introduced was accounted for by estimating all 

missing data (based on restricted maximum likelihood) and performing intention-

to-treat analyses. Nevertheless, estimating data and using ‘imputed’ values might 

have led to unreliable estimates. 

Combining samples from two large trials increased our ability to detect 

factors that predicted outcomes across the entire sample, but which may not have 

reached significance within a smaller trial. For example, Condition 4 did not reach 

statistical significance in the latest trail (n = 1000) we have reported (Muñoz et al., 
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2009). What may have made Condition 4 more effective is that it had all the 

elements available to participants in the studies conducted up to September 2008, 

including a “virtual group,” which may have served to provide an extended 

intervention. Extended interventions yield higher abstinence rates (Hall et al., 

2004; Hall et al., 2009).   

There are at least three practical implications of this analysis: First, 

evidence-based Internet intervention for smoking cessation could provide users 

with information as to quit rates for smokers with specific profiles (and the number 

of smokers on which the estimates are based). This would help consumers make 

informed choices as to which sites to spend their time and energy on. Second, 

information on factors that predict the highest quit rates in response to Internet 

interventions can help public health agencies recruit smokers who are most likely 

to benefit from these interventions, and develop new interventions that have higher 

quit rates for those who do not benefit from current ones. A special challenge lies, 

for example, in creating interventions for developing countries (Abdullah and 

Husten, 2004). Third, unlike traditional face-to-face interventions that, on the 

average, take 17 years to go from randomized control trials to practice (Institute of 

Medicine, 2001), and that, being consumable, have a per-use cost, these evidence-

based Internet interventions can be made available immediately by national and 

international public health agencies at no cost to these agencies or the smokers 

merely by providing the links (www.stopsmoking.ucsf.edu or 

www.dejardefumar.ucsf.edu) to English- or Spanish-speaking smokers in their 

regions.  We invite them to do so.   
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