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Original Investigation

International Spanish/English Internet
smoking cessation trial yields 20%
abstinence rates at 1 year

Ricardo F. Mufioz, Alinne Z. Barrera, Kevin Delucchi, Carlos Penilla, Leandro D. Torres, ¢ Eliseo ]. Pérez-Stable

Introduction: There are 1.1 billion smokers worldwide. Tradi-
tional smoking cessation methods, such as nicotine replacement
therapy and smoking cessation groups, yield between 14% and
27% abstinence rates at 6 months. Evidence-based Internet inter-
ventions with comparable abstinence rates could be a powerful
global tool to reduce tobacco-related morbidity and mortality.

Methods: We report a randomized control trial in which 500
Spanish-speaking and 500 English-speaking adult Internet users,
smoking at least 5 cigarettes/day and intending to quit in the next
month, were recruited online from 68 countries. Consenting
participants who completed baseline measures, logged cigarettes
smoked on 3 days within a week, and set a quit date were ran-
domized to four conditions. Each condition added new
elements: Condition 1 was the “Guia Para Dejar de Fumar,” a
static National Cancer Institute evidence-based stop smoking
guide; Condition 2 consisted of Condition 1 plus E-mail
reminders to return to the site; Condition 3 consisted of Condi-
tion 2 plus mood management lessons; and Condition 4
consisted of Condition 3 plus a “virtual group” (an asynchro-
nous bulletin board). Main outcome measures were 7-day point
prevalence abstinence at 1, 3, 6, and 12 months after initial quit
date.
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Results: There were no significant differences among the four
conditions. The overall 12-month 7-day abstinence rates were
20.2% for Spanish speakers and 21.0% for English speakers
when those with missing data were assumed to be smoking.

Discussion: Internet smoking cessation interventions with
such abstinence rates provided globally in additional languages
could contribute substantially to tobacco control efforts.

Introduction

There are 1.1 billion smokers worldwide (World Bank, 1999),
and there were 5.4 million tobacco attributable deaths in 2005
(Mathers & Loncar, 2006). International approaches to smoking
cessation are needed to help those with less access to traditional
smoking cessation methods. The Internet provides one means of
providing such interventions. Traditional smoking cessation meth-
ods, such as nicotine replacement therapy or smoking cessation
groups, yield abstinence rates in the range of 14%-27% at 6 months
(Fiore, Smith, Jorenby, & Baker, 1994; Lando, McGovern, Barrios,
& Etringer, 1990; Schroeder, 2005). Newer medications, such as
varenicline (Gonzales et al., 2006) and long-term combination ap-
proaches (Hall, Humfleet, Reus, Mufioz, & Cullen, 2004), can in-
crease and maintain abstinence rates to 30% or higher levels.
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Worldwide Internet smoking cessation trial

However, these approaches consist of consumable methods, which
can only be used once. In contrast, Internet interventions can be
used repeatedly by thousands of users. It is important, therefore, to
determine their effectiveness.

Automated, self-help Internet smoking cessation interven-
tions tested in randomized control trials (RCTs) have yielded
abstinence rates ranging from 8% to 20% using the “missing =
smoking” convention, in which participants with missing data
at follow-ups are considered to be smoking (An et al., 2008;
Brendryen & Kraft, 2008; Clark et al., 2004; Etter, 2005; Feil,
Noell, Lichtenstein, Boles, & McKay, 2003; Japuntich et al.,
2006; Lenert, Mufnoz, Perez, & Banson, 2004; Lenert et al.,
2003; McKay, Danaher, Seeley, Lichtenstein, & Gau, 2008;
Mermelstein & Turner, 2006; Mufioz et al., 2006; Patten et al.,
2006; Pike, Rabius, McAlister, & Geiger, 2007; Rabius, Pike,
Wiatrek, & McAlister, 2008; Stoddard et al., 2005; Strecher,
Shiffman, & West, 2005; Strecher et al., 2008; Swartz, Noell,
Schroeder, & Ary, 2006; Wilborg, Hanewinkel, Isensee, &
Horn, 2004; Woodruff, Conway, Edwards, Elliott, & Crittenden,
2007). With few exceptions (Brendryen & Kraft, 2008; Clark
et al., 2004; Patten, et al., 2006; Pike et al., 2007; Rabius et al.,
2008; Strecher et al., 2008), the duration of follow-up has been
limited to 90 days. Attrition has been a problem in Internet
studies (Eysenbach, 2005).

The current study examines abstinence rates of an Internet
smoking cessation intervention and whether providing addi-
tional elements to a static Internet stop-smoking guide in-
creases them. The study examined quit rates for four
conditions, including two previously reaching 20% and 26%
abstinence rates at 6 months (Mufoz et al., 2006). Innovative
characteristics of this study include international online re-
cruitment of Spanish- and English-speaking participants,
stratification by depression status, a requirement to return to
the site three times to log daily cigarettes prior to randomiza-
tion, follow-up assessments up to 12 months, and methods to
reduce follow-up attrition.

Participants

Spanish- and English-speaking participants were recruited
using Google AdWords campaigns targeted at users world-
wide. Smokers came to our site (http://www.stopsmoking.
ucsf.edu or http://www.dejardefumar.ucsf.edu) via search
engines (after entering relevant key words), links from other
Web sites, media stories, or word of mouth. The Web site
was described as a “Free online University of California Stop
Smoking Study.” Visitors were asked brief demographic
questions. A description of the study was presented: “This
program is for smokers who are ready to quit. The course
will take approximately 8 weeks to complete. You will also be
contacted at 1, 3, 6, and 12 months after study entry to an-
swer a brief questionnaire about your progress with quitting
and your use of the site.” Those interested clicked on an en-
roll button and were asked eligibility questions. To be eligi-
ble, participants had to report being >18 years old, smoking
>5 cigarettes/day, using E-mail at least once weekly, and in-
tending to quit in the next month. Those meeting criteria
provided an E-mail address to obtain a password. They used
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the password to “sign” the online informed consent form ap-
proved by our local Institutional Review Board. Consenting
participants continued to the online baseline questionnaire.
Those not eligible or not consenting could access the smok-
ing cessation guide online.

Study procedures

The baseline questionnaire provided feedback on nicotine de-
pendence and depression status, including suggestions to use
nicotine replacement therapy and/or consult a physician re-
garding treatment for depression. To screen out those merely
browsing and unlikely to return, potential participants who
completed the baseline questionnaire were asked to log daily
cigarette use on an online cigarette counter on three separate
days within the following week. E-mail reminders were sent
daily until the third entry or the seventh day, and, after the
third entry, participants were asked to set their initial quit date
within the next 30 days. Follow-ups were keyed to the initial
quit date, although users could change it later. Participants
were then randomized and taken to their individualized home
page. They could access their designated interventions
throughout the 12-month study. Participants returning after
the 7-day period were not randomized into the study but were
provided access to Condition 3.

Cohort maintenance procedures

A welcome letter on university letterhead was sent via surface
mail after randomization. A similar letter was sent before each
follow-up, asking participants to look for an E-mail with a link to
the follow-up surveys. These E-mails were sent every 2 days for
1 week to participants 1, 3, 6, and 12 months after initial quit
date. If they did not respond, a research assistant sent individu-
alized E-mails requesting completion of the online survey and
made up to 10 attempts to obtain follow-up data by phone.
Research assistants were blind to assigned condition, requested
participants not to disclose their condition assignment, and
limited their interaction to obtaining data. Figure 1 shows
each step in the recruitment process and the progression of
participants across follow-up assessments.

Interventions

Four Web-based intervention conditions were compared using a
parallel-groups randomized trial design. Condition 1 was the Guia
para Dejar de Fumar (Guide to Stop Smoking, referred to as “Guia”
below), a National Cancer Institute evidence-based intervention
initially developed for Spanish-speaking smokers (Mufioz, Marin,
Posner, & Pérez-Stable, 1997; National Cancer Institute, 2002;
Pérez-Stable, Sabogal, Marin, Marin, & Otero-Sabogal, 1991). The
three other conditions added elements incrementally. Labels
used for each condition in the Munoz et al. (2006) study are in
parentheses.

Condition 1 (“Guia alone”): the online static “Guia,” a ciga-
rette counter, and an online journal to record experiences
while quitting. The Guia covered reasons to quit, cessation
strategies, relapse prevention and management, pharmaco-
logical aids, and how to help a smoker quit.

Condition 2 (“Guia + ITEMs”): the “Guia” plus “Individu-
ally Timed Educational Messages (ITEMs),” that is, auto-
mated E-mails with links to sections of the Guia keyed to quit
date (Lenert et al., 2004).


http://www.stopsmoking.ucsf.edu
http://www.stopsmoking.ucsf.edu
http://www.dejardefumar.ucsf.edu

Visited site and completed brief

demographics
(N =6,000)
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Screened for eligibility
(n =4,495)
T

Logged off Website

Met eligibility criteria
(n=3,174)

(n=1,505)
Ineligible
(n=1,321)

Consented to participate
(n=1,417)

Did not consent
(n=1,757)

Randomized
(n=1,000)

Did not complete:

Entry process (n = 417)
Baseline questionnaire (n = 263)
Cigarette counter 3 times (n = 154)

Guia
(n=247)

Guia+ITEMs
(n=251)

Guia+ITEMs+MM
(n=251)

Guia+ITEMs+MM+VG
(n=251)

1-month Follow-up:

Contacted (n = 194)

Lost to follow-up (n = 53)
Unable to locate (n = 52)
Withdrew/deceased (n = 1)

1-month Follow-up:

Contacted (n = 180)

Lost to follow-up (n = 71)
Unable to locate (n = 68)
Withdrew/deceased (n = 3)

1-month Follow-up:

Contacted (n = 186)

Lost to follow-up (n = 65)
Unable to locate (n = 62)
Withdrew/deceased (n = 3)

1-month Follow-up:

Contacted (n = 175)

Lost to follow-up (n = 76)
Unable to locate (n = 72)
Withdrew/deceased (n = 4)

3-month Follow-up:

Contacted (n = 180)

Lost to follow-up (n = 67)
Unable to locate (n = 61)
Withdrew/deceased (n = 6)

3-month Follow-up:

Contacted (n = 160)

Lost to follow-up (n = 91)
Unable to locate (n = 81)
Withdrew/deceased (n = 10)

3-month Follow-up:

Contacted (n = 161)

Lost to follow-up (n = 90)
Unable to locate (n = 87)
Withdrew/deceased (n = 3)

3-month Follow-up:

Contacted (n = 160)

Lost to follow-up (n = 91)
Unable to locate (n = 83)
Withdrew/deceased (n = 8)

6-month Follow-up:

Contacted (n = 143)

Lost to follow-up (n = 104)
Unable to locate (n = 96)
Withdrew/deceased (n = 8)

6-month Follow-up:

Contacted (n = 151)

Lost to follow-up (n = 100)
Unable to locate (n = 88)
Withdrew/deceased (n = 12)

6-month Follow-up:

Contacted (n = 141)

Lost to follow-up (n = 110)
Unable to locate (n = 104)
Withdrew/deceased (n = 6)

6-month Follow-up:

Contacted (n = 138)

Lost to follow-up (n = 113)
Unable to locate (n = 103)
Withdrew/deceased (n = 10)

12-month Follow-up:
Contacted (n = 175)

Lost to follow-up (n = 72)
Unable to locate (n = 62)
Withdrew/deceased (n = 10)

12-month Follow-up:

Contacted (n = 173)

Lost to follow-up (n = 78)
Unable to locate (n = 63)
Withdrew/deceased (n = 15)

12-month Follow-up:

Contacted (n = 173)

Lost to follow-up (n = 78)
Unable to locate (n = 68)
Withdrew/deceased (n = 10)

12-month Follow-up:

Contacted (n = 171)

Lost to follow-up (n = 80)
Unable to locate (n = 69)
Withdrew/deceased (n = 11)

Figure 1. CONSORT diagram for progression of participants through UCSF/SFGH Internet World Health Research Center Internet Stop
Smoking Trial (2005-2007). UCSF = University of California, San Francisco; SFGH = San Francisco General Hospital; Guia = smoking cessation
guide; ITEMs = Individually Timed Educational Messages (sent via E-mail with link to site); MM = mood management intervention (eight-lesson
cognitive-behavioral course); and VG = virtual group (an asynchronous bulletin board that allowed participants to provide each other mutual

support and information).

Condition 3 (“Guia + ITEMs + MM”): the Guia, ITEMs, plus
an eight-lesson cognitive-behavioral mood management
course (an extended version of an intervention tested previ-
ously; Munoz et al., 1997).

Condition 4 (“Guia + ITEMs + MM + VG”): the Guia, ITEMS,
mood intervention, and a “virtual group” (an asynchronous

bulletin board for mutual support and suggestions).

Hypotheses

The randomized trial compared cessation rates for the four
conditions. We tested three hypotheses using planned com-
parisons: (a) Conditions 2, 3, and 4 versus the static Condi-
tion 1; (b) incremental quit rates per condition (4>3>2>1);

and (c) mood management Conditions 3 and 4 versus Con-
ditions 1 and 2. We also tested whether Conditions 3 and 4
yielded higher quit rates than Conditions 1 and 2 for smokers
with a history of major depressive episodes (MDEs).

Measures

Baseline questionnaires included (a) demographics (gender,
race/ethnicity, education, employment, income, and marital
status); (b) smoking patterns (age first smoked, age regular
smoker, cigarettes smoked per day, confidence in quitting on 10-
point scale, and methods used to quit in the last 6 months); and

(c) the Fagerstrom Test for Nicotine Dependence (FTND;
Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991).
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The MDE Screener (“Mood Screener,” Mufioz, 1998) in-
quired about the nine MDE symptoms in the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)
(American Psychiatric Association, 1994). Participants screened
positive for an MDE if they experienced five or more of the nine
symptoms (including Symptom 1 or 2) for 2 weeks or more and
the symptoms interfered with their life or activities a lot at any
point during their lifetime (Past MDE) or in the last 2 weeks
(Current MDE). The MDE Screener is validated and reliable in
English and Spanish speakers (Mufnioz, McQuaid, Gonzalez, Di-
mas, & Rosales, 1999; Vazquez, Muiioz, Blanco, & Lépez, 2008)
and showed good predictive validity for quit rates in partici-
pants with past or current major depression (Mufioz et al., 1997,
2006). Three diagnostic groups were defined: (a) No MDE his-
tory, never having an MDE; (b) Past MDE, history of MDEs but
no Current MDE; and (c) Current MDE, meeting MDE criteria
in last 2 weeks.

The Center for Epidemiological Studies Depression Scale
(CES-D; Radloft, 1977) is a 20-item scale yielding a continuous
score (0-60), with higher scores signifying greater depression.
CES-D scores are related to smoking status in Latinos (Pérez-
Stable, Marin, Marin, & Katz, 1990) and predict cessation (Anda
et al., 1990).

Web site utilization measures. The cigarette counter and
the journal were available to all participants and served as a
proxy for site utilization. For the mood management conditions
(3 and 4), we examined tool use (logging of mood, activities,
thoughts, and people contacts), as well as number of lessons
completed.

Main outcome measures. Self-reported 7-day point preva-
lence abstinence was defined as a “no” response to “Have you
smoked 1 or more cigarettes in the last 7 days?” Prolonged absti-
nence was defined as a “no” response to the following questions:
“During the past [period since last assessment], have you
smoked at least part of a cigarette every day for 7 consecutive
days?” and “During [period since last assessment], have you
smoked part of a cigarette at least once a week for 2 consecutive
weeks?” (Hughes et al., 2003). “Observed” rates are based only
on participants who completed follow-ups. Missing = smoking
rates impute missing follow-up data as smoking.

Randomization

Stratified randomization using gender and history of MDEs was
implemented using an automated algorithm programmed into
the Web site.

Data analyses

Sample size estimates were based on statistical power analysis
using procedures as described by Rochon (1998) and O’Brien
and Muller (1998) under a Type I error rate of .05 (two-
tailed) and a minimal power level of .80. Estimates of the ef-
fect sizes were based on results from our prior research
(Mufoz et al., 2006) and extant literature in this field (Feil et
al., 2003). The primary outcome was the proportion who quit
smoking, and estimates were computed for each hypothesis
that ranged from 18% to 56% in our observed data. The
methodology used allowed for anticipated participant reten-
tion, which was also based on our most recent data and rates
found in the literature (Feil et al., 2003). With 250 per group
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and a 10% abstinence base rate, the study was able to detect a
difference of 9 percentage points (i.e., between 10% and
19%), corresponding to an odds ratio of 2.11. Final sample
sizes required ranged from a total sample of 300 up to 480 per
language group.

Statistical methods

Descriptive statistics for all measures were computed and tabled
separately by language. Data were examined for potential er-
rors, outliers, and missing data. Analyses were conducted twice,
once using data as observed and once using the missing =
smoking convention. The three hypotheses were tested by
comparing abstinence rates for the conditions, individually or
combined, as specified in each hypothesis, using Pearson’s
chi-square test for proportions. This analysis was extended to
test for changes in time by using a linear regression model es-
timated via the generalized estimating equation (GEE) ap-
proach to account for the repeated measurement implemented
in the SAS GENMOD Proc. Tests for Hypothesis 2 were con-
ducted by specifying contrasts among the treatment condi-
tions. We examined the secondary hypothesis using the same
methods.

Sample

Participants represented 68 countries. English speakers were pre-
dominantly from the United States (n = 220), India (n = 57),
South Africa (n = 30), the United Kingdom (1 = 25), Mexico (n =
19), Australia and Ireland (n = 18, each), Canada (n = 10), and
Spain and United Arab Emirates (n = 8, each); Spanish speakers
were from Spain (n = 123), Argentina (n = 91), Chile (n = 80),
Mexico (n=59), Venezuela (n = 35), Colombia (n = 30), Uruguay
(n=17), Peru (n = 11), Guatemala (n = 7), and Brazil (n = 6).

Demographic descriptors are displayed in Table 1. More
than half of participants were men, 70% were White, two thirds
were employed full time, and just more than 40% were mar-
ried. Smoking and depression history appear in Table 2. Span-
ish and English speakers are similar in terms of cigarettes
smoked and FTND scores. Spanish speakers are less likely to
have used other cessation methods. Thirty percent reported
enough symptoms for either Current or Past MDEs. English
speakers reported more past episodes and Spanish speakers
more current episodes. Spanish speakers had significantly
higher CES-D scores, although both language groups scored
about 1 SD (8.4) above the M (8.7) in the general adult U.S.
population (Sayetta & Johnson, 1980).

Attrition

Ten percent provided no follow-up data at any of the four fol-
low-ups, leaving 90% responding to at least one follow-up (14%
to one, 18% to two, 20% to three, and 38% to all four). No dif-
ferences in number of assessments were found between language
groups, Pearson’s x> (1, N=1,000)=5.41, p = .25. The largest
difference was in those not providing follow-ups, with fewer
Spanish speakers (8.2%) doing so than English speakers (12.4%).
No significant differences in number of completed assessments
were found based on treatment condition, sex, or MDE history
status.
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Table 1. Demographic characteristics for English- and Spanish-speaking participants of

the UCSF/SFGH Internet stop smoking trial (2005-2007)

All participants (N=1,000)

English (n=500) Spanish (7 =500)

Variable % Group test p
Sex (N=1,000)* 374
Men 55.0 56.4 53.6
Women 45.0 43.6 46.4
Ethnicity (n=975) <.0001
Hispanic/Latino 52.9 10.6 94.3
Not Hispanic/Latino 47.1 89.4 5.7
Race (n=1992) <.0001
European descent 70.0 70.9 69.0
Asian descent 83 16.2 0.4
African descent 1.4 2.6 0.2
Indigenous descent 0.3 0.4 0.2
Multiethnic 3.0 2.6 3.4
Other 6.2 4.8 7.6
Mestizo® 10.8 24 19.1
Education (7 =992) .079
High school or less 17.1 15.9 18.3
Some college 39.5 36.6 423
College grad 28.7 31.6 25.8
Graduate degree 14.7 15.9 13.5
Employed (n=997) 011
Full time 64.0 62.6 65.4
Part time 11.5 9.7 13.4
Not currently 19.2 20.5 17.8
Not ever 5.3 7.2 34
Income, US $ (n=958) <.0001
<10,000 31.8 21.9 41.9
10,000-15,000 10.0 8.1 12.0
15,000-20,000 9.8 6.6 13.1
20,000-35,000 14.8 14.7 14.9
35,000-50,000 10.1 12.6 7.6
50,000-75,000 9.1 14.5 3.6
75,000-100,000 7.2 11.6 2.7
>100,000 7.1 9.9 42
Marital status (7 =999) 232
Single 33.1 323 34.0
Living with 11.4 11.8 11.0
Married 42.7 42.5 43.0
Separated 4.2 32 5.2
Divorced 7.1 8.8 5.4
Widowed 1.4 1.4 1.4

Note. UCSF = University of California, San Francisco; SFGH = San Francisco General Hospital.
“Denotes total N for each variable. Some figures are less than 1,000 because of missing values. Valid percents reported only.

"Mestizo, person of mixed Spanish and Indigenous ancestry.

Satisfaction with Web site

Ratings of the site at 1 month were: “not helpful,” 7.2%; “some-
what helpful,” 40.0%; “quite helpful,” 35.7%, and “extremely
helpful,” 17.0%. Similar ratings at 3 months were: 8.2%, 43.8%,
34.7%, and 13.3%; at 6 months: 11.9%, 40.7%, 34.2%, and
13.2%; and at 12 months: 10.2%, 47.9%, 29.4%, and 12.5%.
There were significant differences in satisfaction across Condi-
tions at 1, 3, 6, and 12 months, with Conditions 3 and 4 gener-
ally reporting greater satisfaction at each timepoint.

Smoking abstinence

Table 3 displays self-reported 7-day rates for participants by
condition and follow-up time. The observed rates varied from
21.7% to 34.3%. The missing = smoking rates varied from 12.7%
to 22.7%. Post-hoc comparisons of 7-day quit rates across lan-
guages showed that the Spanish language sample rates were sig-
nificantly lower than the English language sample at 1-, 3-, and
6-month follow-ups but not at the 12-month follow-up. MDE
status at baseline was not significantly related to abstinence.
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Table 2. Smoking history, history of major depression, and depression symptoms for

English- and Spanish-speaking participants of the UCSF/SFGH Internet stop smoking trial

(2005-2007)
All participants (N=1,000) English (n=500) Spanish (7= 500) Group test p
Smoking history M (SD)
Age (years) 37.9(11.3) 38.0 (11.9) 36.1(10.8) 010
Age, first cigarette 15.6 (3.3) 15.7(3.3) 15.6(3.4) .675
Age, regular smoker 18.3(4.0) 17.8 (3.5) 18.7 (4.5) .001
Cigarettes per day 19.8 (10.1) 19.6 (10.1) 20.0(10.2) .525
FTND 52(2.5) 5.3(2.4) 52(2.5) 465
Quit confidence 6.8 (2.0) 7.0 (2.0) 6.7(2.0) .039
Methods used to quit in last 6 months % Using
Nicotine gum 14.6 19.2 10.0 <.001
Nicotine patch 16.3 24.2 8.4 <.001
Nicotine inhaler 2.6 3.8 1.4 017
Nicotine spray 0.5 0.6 0.4 .654
Buproprion (Zyban) 8.3 11.0 5.6 .002
Other antidepressant 2.2 2.8 1.6 .196
Stop smoking group 2.0 1.4 2.6 175
Hypnosis 3.1 4.6 1.6 .006
Acupuncture 2.9 2.8 3.0 .851
Motivational tapes 3.2 4.2 2.2 072
Other self-help 5.6 5.2 5.8 .783
Other Web sites 6.2 5.6 6.8 431
Other 5.0 5.2 4.8 772
None 58.6 52.5 64.8 <.001
Depression variable %
Major depressive episodes .001
No MDE history 69.7 70.7 68.7
Past MDE 17.3 20.1 14.6
Current MDE 129 9.2 16.6
CES-D score M (SD) 16.0 (11.6) 15.0 (11.0) 17.0 (12.0) 006

Note. Table based on those with no missing data in the relevant variables. CES-D = Center for Epidemiological Studies Depression Scale; FTND =
Fagerstrom Test for Nicotine Dependence; UCSF = University of California, San Francisco; SFGH = San Francisco General Hospital; and MDE = major

depressive episode.

Based on tests of the estimates of the GEE-based statistical
models, none of the three primary hypotheses were supported
(all p values > .05). The proportion of participants abstinent
at each timepoint and across time did not differ statistically
among groups using either observed data or missing = smoking
data and using either 7-day or prolonged abstinence. Finally, the
two conditions with mood management methods did not yield
higher abstinence rates in those with past or current MDE.

Site utilization and abstinence rates

We examined the relationship between abstinence rates and
three measures of site utilization within 30 days postrandomiza-
tion: 26.9% of participants across all conditions used neither the
cigarette counter nor the journal, 25% used either, and 48.1%
used both. The mood management tools were used by 66.7% of
the participants in Conditions 3 and 4. The ITEMs in Condi-
tions 2, 3, and 4 increased utilization of the cigarette counter,
x> (2, N=1,000)=78.01, p < .001, and the online journal, x*
(1, N=1,000)=6.51, p = .011, above static Condition 1. The
mood management Conditions (3 and 4) increased cigarette
counter use over Condition 2, ¥* (2, n=753) =25.64, p < .001.
Greater abstinence at 1-month assessment was significantly
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related with using the cigarette counter two or more times, > (1,
n=722)=6.99, p=.0082, and using the journal (vs. not), x* (1,
n=722)=4.00, p=.0456. While the use of the cigarette counter
was not related to abstinence at later assessments, journal use
was related to greater abstinence rates at both the 3-month, >
(1, n=649)=3.99, p=.0485, and 6-month assessments, x* (1,
n=558)=10.49, p=.0012. In the mood management condi-
tions, tool use was not related to abstinence. Abstinence was not
significantly related to completion of more mood management
lessons. No significant differences were seen among treatment
conditions when controlling for site use, and none of the inter-
action terms were significant.

Impact of method of obtaining follow-up
data

We examined whether the phone follow-up procedure might have
yielded higher quit rates because of social desirability effects. At 1-,
3-, 6-, and 12-month follow-ups, observed online 7-day quit rates
were 14.7%, 16.0 %, 19.5 %, and 15.5%, and phone 7-day quit rates
were 8.7%, 8.8%, 6.6%, and 14.7%. Thus, online self-reported quit
rates are actually higher than phone self-reported quit rates.
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Table 3. Self-reported 7-day smoking abstinence per intervention by follow-up method in

percentages for the UCSF/SFGH Internet stop smoking trial (2005-2007)

UCSF/SFGH IWHRC Internet smoking cessation trial

Condition Guia Guia + ITEMs Guia + ITEMs + MM Guia + ITEMs + MM + VG
Follow-up point Observed
1-Month total 22.5 27.0 21.7 22.2
Automated 14.7 17.4 14.1 12.3
Live 7.9 9.6 7.6 9.9
3-Month total 24.1 29.0 23.0 26.1
Automated 17.1 17.4 14.5 17.0
Live 7.1 11.6 8.6 9.2
6-Month total 25.7 29.0 26.1 23.7
Automated 22.1 21.4 18.8 15.6
Live 3.6 7.6 7.2 8.1
12-Month total 28.3 28.2 30.1 34.3
Automated 18.5 12.9 14.5 16.3
Live 9.8 15.3 15.6 18.1
Missing = smoking
1-Month total 17.4 19.1 15.9 15.1
Automated 11.3 124 10.4 8.3
Live 6.0 6.8 5.6 6.7
3-Month total 16.6 17.9 13.9 15.9
Automated 11.7 10.8 8.7 10.3
Live 4.8 7.1 5.2 5.6
6-Month total 14.5 16.7 14.3 12.7
Automated 12.5 12.3 10.3 8.3
Live 2.0 4.3 39 44
12-Month total 19.8 19.1 20.7 22.7
Automated 12.9 8.7 9.9 10.7
Live 6.9 10.3 10.7 11.9

Note. Seven day abstinence was defined as a “no” answer to: “Have you smoked 1 or more cigarettes in the past 7 days?” Automated and live follow-
up figures do not always add up to the total because of rounding. UCSF = University of California, San Francisco; SEGH = San Francisco General
Hospital; IWHRC = Internet World Health Research Center. Automated follow-ups were done via programmed E-mail reminders (up to three) to

return to the site at 1, 3,6, and 12 months after initial quit date. Live follow-ups consisted of phone calls by blinded interviewers if participants did
not respond to the automated E-mail after 7 days. Observed rates were calculated as the number reporting 7-day abstinence divided by the number
of participants who responded at each follow-up point. Missing = smoking rates were calculated as the number reporting 7-day abstinence divided
by the total number of participants assigned to the condition. Guia refers to the smoking cessation guide. ITEMs refer to Individually Timed Edu-

cation Messages, that is, E-mails reminding participants to return to the site and read specific sections of the materials selected according to their
quit date. MM (mood management) refers to an eight-session MM intervention designed to help participants regulate their mood to increase the
likelihood of quitting. VG (virtual group) refers to an asynchronous bulletin board that allowed participants to interact and provide each other with

information and encouragement.

This study shows that it is possible to conduct a smoking ces-
sation RCT via the Internet with an international sample of
English- and Spanish-speaking smokers. The overall 12-month
7-day abstinence rates were 30.2% based on participants with
follow-up data and 20.6% when those with missing data were
assumed to be smoking. Because such public health smoking
cessation interventions can reach a geographically wider audi-
ence of smokers than traditional face-to-face or pharmacologi-
cal interventions, they should be developed and tested in
additional languages.

Our results show that an empirically supported print in-
tervention adapted to the Web and provided to Spanish- and

English-speaking smokers throughout the world with or with-
out additional elements yielded good results. English speakers
quit at significantly higher rates at 1-, 3-, and 6-month follow-
ups, but Spanish speakers caught up by the 12-month follow-
up. We are intrigued by this increase in abstinence rates at 1
year for Spanish speakers (which underscores the advisability
of follow-up assessments beyond 6 months). We speculate
that local norms for smoking may have helped English speak-
ers quit sooner but that the follow-up E-mails throughout the
year may have reminded participants of their initial intention
to quit and may have helped them recommit to quitting.

On hindsight, a major limitation of this study is the lack of an

adequate control condition. We conceptualized the Guia alone as a
control condition because earlier studies (e.g., Munoz et al., 2006)
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had yielded lower rates for the Guia in one-condition studies. How-
ever, we had not compared the Guia alone with the current study’s
Conditions 2 and 3. Our current results show that this static condi-
tion can be as efficacious as more interactive conditions. There is no
evidence of increased abstinence rates with additional elements in
either language, even though utilization of the interactive aspects of
the site was significantly higher for the three conditions that added
elements to the static condition, and utilization of the tools avail-
able to all participants was significantly related to abstinence.

An alternative interpretation is that the elements added to
the static Guia were not effective. Cochrane reviews of self-
help smoking cessation interventions (Lancaster & Stead,
2005; Lancaster, Stead, Silagy, & Sowden, 2000) have reported
that self-help materials have not been found to be very helpful,
“although there is likely to be a small benefit for people given
no other support” (Lancaster & Stead, 2005, p. 2).

We have considered the possibility that the lack of differ-
ences among conditions is due to the requirement to log
daily cigarettes three times before randomization. This may
have limited participants to those motivated enough to quit
at about the same rate (20%), no matter what the interven-
tion received. We examined whether this requirement might
have resulted in a large proportion of participants becoming
abstinent before randomization. We found that 6.8% indi-
cated smoking no cigarettes the day they were randomized
(i.e., the third day they logged cigarettes). This rate is similar
to the quit rates of smokers motivated enough to join face-
to-face smoking cessation trials using the patch, who report
6-month placebo patch rates of only 5%-9% (Fiore et al.,
1994; Schroeder, 2005). Thus, high motivation does not yield
20% quit rates even in smokers motivated enough to physi-
cally travel to clinical research sites and receive brief counsel-
ing interventions. In terms of Internet studies, a wait-list
control condition (Swartz et al., 2006) yielded a 5% quit rate
at 90 days. This is comparable to the nicotine patch placebo
control rates above and does not approximate the 20% absti-
nence rate found in the present study. Finally, the missing =
smoking cessation rates reported by Spanish-speaking smok-
ers in this study at 1, 3, 6, and 12 months were 13%, 14.2%,
12.4%, and 20.2%, compared with 20.8%, 18.0%, 16.8%, and
21.0% for the English speakers. Thus, smoking cessation
rates provided by our participants were not uniform across
the board. As in our earlier article (Mufoz et al., 2006), we
are left with the possibility that adding more interactive con-
tent is not necessarily better than an effective, though static,
smoking cessation guide.

Abstinence rates observed were very different from those
used in our power calculations and may have underpowered
the trial, thus constraining our ability to find differences
among the conditions. Our results are similar to those of the
American Cancer Society’s QuitLink study (Pike et al., 2007).
This study compared six interactive sites with a static site that
provided a brochure online. The study sample was composed
of 6,451 English-speaking adult U.S. smokers. Follow-up
rates were 54% at 4 months and 44% at 7 months. Prolonged
intent-to-treat abstinence rates were not significantly differ-
ent and, on average, 11.0% and 9.9% for the interactive sites
at 4 and 7 months, compared with 10.9% and 9.5% for the
static site. Thirteen-month rates were, again, not significant
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(Rabius et al., 2008). The QuitLink study suggests that both
tailored Web interventions and an online brochure are mod-
erately efficacious. A recent study by McKay et al. (2008) also
showed no significant differences between an active interven-
tion and an attention placebo. The field needs to determine
whether a Web site (static or interactive) yields higher absti-
nence rates than not having access to any site or whether par-
ticipants who join online smoking cessation trials are so
motivated that they all quit at about the same rates as long as
the Internet interventions contain quality, empirically based
information. Until this issue has been adequately examined,
Web-assisted tobacco intervention trials should include no-
intervention delayed conditions. Follow-up surveys should
inquire whether control participants used other smoking ces-
sation methods, including other Web sites, of course.

Attrition at follow-ups was reduced by (a) requiring that
participants return to the site three times within a week prior
to randomization, (b) sending surface mail letters at ran-
domization and prior to each follow-up period, (c) sending
E-mails with links to the follow-up surveys, and (d) calling
participants on the phone up to 10 times if they did not re-
spond to the E-mails. With this approach, we were able to
contact 692 of the 1,000 participants in the trial (69.2%) at
the 12-month follow-up, of whom 206 out of 682 who an-
swered the 7-day abstinence question reported having quit.

The overall findings for each condition from this ran-
domized trial are similar to our earlier findings (Munoz et
al., 2006). For example, for Study 4 in the 2006 report, which
was done in Spanish, the Guia + ITEMs condition 12-month
missing = smoking rate was 22.6%, compared with 17.3% for
Spanish speakers in the current study, and the Guia + ITEMs +
MM condition was 20.4%, compared with 19.8% for Spanish
speakers in the current study. The new Guia + ITEMs + MM
+ VG condition (Condition 4 in the current study) yielded
12-month missing = smoking abstinence rates of 21.3%
in English and 24.2% in Spanish. These rates reinforce
the potential benefit of making these sites (http://www.
stopsmoking.ucsf.edu and http://www.dejardefumar.ucsf.edu)
available to smokers worldwide at no charge to users, to cre-
ate similar sites in other languages, and to invite national and
international health organizations to publicize these sites
and make them accessible to smokers interested in quitting.
If we can help 20% of those who come to such Internet sites
to stop smoking at 1 year, these sites could have substantial
impact on reducing the suffering and death caused by this
major source of morbidity and mortality worldwide.
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