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Abstract

Background: The Internet is an optimal setting to provide massive access to tobacco treatments. To evaluate open-access
Web-based smoking cessation programs in a real-world setting, adherence and retention data should be taken into account as
much as abstinence rate.

Objective: The objective was to analyze the usage and effectiveness of a fully automated, open-access, Web-based smoking
cessation program by comparing interactive versus noninteractive versions.

Methods: Participants were randomly assigned either to the interactive or noninteractive version of the program, both with
identical content divided into 4 interdependent modules. At baseline, we collected demographic, psychological, and smoking
characteristics of the smokers self-enrolled in the Web-based program of Universidad Nacional de Educación a Distancia (National
Distance Education University; UNED) in Madrid, Spain. The following questionnaires were administered: the anxiety and
depression subscales from the Symptom Checklist-90-Revised, the 4-item Perceived Stress Scale, and the Heaviness of Smoking
Index. At 3 months, we analyzed dropout rates, module completion, user satisfaction, follow-up response rate, and self-assessed
smoking abstinence.

Results: A total of 23,213 smokers were registered, 50.06% (11,620/23,213) women and 49.94% (11,593/23,213) men, with a
mean age of 39.5 years (SD 10.3). Of these, 46.10% (10,701/23,213) were married and 34.43% (7992/23,213) were single, 46.03%
(10,686/23,213) had university education, and 78.73% (18,275/23,213) were employed. Participants smoked an average of 19.4
cigarettes per day (SD 10.3). Of the 11,861 smokers randomly assigned to the interactive version, 2720 (22.93%) completed the
first module, 1052 (8.87%) the second, 624 (5.26%) the third, and 355 (2.99%) the fourth. Completion data was not available for
the noninteractive version (no way to record it automatically). The 3-month follow-up questionnaire was completed by 1085 of
23,213 enrolled smokers (4.67%). Among them, 406 (37.42%) self-reported not smoking. No difference between groups was
found. Assuming missing respondents continued to smoke, the abstinence rate was 1.74% (406/23,213), in which 22,678 were
missing respondents. Among follow-up respondents, completing the 4 modules of the intervention increased the chances of
smoking cessation (OR 1.95, 95% CI 1.27-2.97, P<.001), as did smoking 30 minutes (OR 1.58, 95% CI 1.04-2.39, P=.003) or 1
hour after waking (OR 1.93, 95% CI 1.27-2.93, P<.001) compared to smoking within the first 5 minutes after waking.

Conclusions: The findings suggest that the UNED Web-based smoking cessation program was very accessible, but a high level
of attrition was confirmed. This could be related to the ease of enrollment, its free character, and the absence of direct contact
with professionals. It is concluded that, in practice, the greater the accessibility to the program, the lower the adherence and
retention. Professional support from health services and the payment of a reimbursable fee could prevent high rates of attrition.
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Introduction

The World Health Organization [1] states that tobacco
consumption causes 5.6 million deaths through lung cancer,
heart disease, stroke, and other diseases. This number reaches
6 million if passive smokers’ deaths are considered. Other data
shows that in the European Union [2] 650,000 people die each
year because of tobacco consumption, 443,000 deaths each year
are attributable to tobacco use in the United States [3], and
55,000 people die every year from tobacco-related diseases in
Spain [4,5].

Smokers are aware of the harmful effects of tobacco
consumption: 70% would like to quit smoking and half try to
quit each year, mostly without professional help [6-11]. Between
3% and 4% successfully quit smoking [12,13].

A problem of this magnitude requires treatments that are both
effective and accessible to prevent millions of deaths worldwide
[14-16], especially because treatments for tobacco dependence
are available for only 14% of the world population [15]. Many
smokers do not want to or cannot receive conventional treatment
[17]. The Internet may be an effective, accessible, and efficient
alternative in such cases [18-24].

Prior work has shown that interactive Web-based interventions
for smoking cessation can be more effective than static websites
and that there is a relationship between dose of intervention and
its effect [23-31]. In relation to smokers’ characteristics that
affect smoking cessation, some studies have indicated that a
higher level of education and a lower number of cigarettes
smoked are related to successful smoking cessation [23,32].

Concerning the usage of open-access eHealth programs, some
studies have shown massive enrollment of users followed by a
high level of dropout in the initial phase of treatment, without
second visits to the website. The proportion of dropouts and
nonusers decreases during treatment and subsequent follow-up
in logarithmic progression. However, users who are registered
in these open and public websites can benefit just as much from
treatment as the participants in clinical studies, in which there
is greater control over the recruitment of subjects and their
behavior in the program [31,33-35]. Little is known about the
users’ characteristics and the effectiveness and usage of fully
automated Web-based interventions for smoking cessation in
a real-world setting, without control or selection of users and
provided free of charge. In Spain, no fully automated and
open-access programs to quit smoking have been evaluated.
The authors developed the Universidad Nacional de Educación
a Distancia (National Distance Education University, UNED)
Web-based program to offer an accessible alternative to millions
of smokers who wish to quit smoking without attending
conventional treatment sessions.

The aim of this paper is to describe the demographic,
consumption, and psychological characteristics of 23,213

participants self-enrolled in the UNED Web-based smoking
cessation program, to analyze the usage and effectiveness of
the program, and the differences between 2 versions: an
interactive automated control on the progress of the user and
another without control or interactivity. We also examine if the
participants’ adherence to treatment is related to the
effectiveness of the intervention, and which user characteristics
predict abstinence.

The hypotheses tested were (1) the interactive and tailored
version of the program will yield higher quit rates than the static
version, (2) usage of the modules of the intervention will drop
drastically from the first module, (3) exposure to the content of
the program will improve quit rates, and (4) the participants
with higher education or lower physical dependence are more
likely to achieve abstinence. Additionally, independent variables
predicting module completion (ie, adherence to treatment) and
follow-up response (ie, retention) were analyzed.

Methods

Ethical Approval
The study was a service open to all comers. The Bioethical
Committee of the UNED approved the study. Registration of
this trial was not required. Before starting the experiment,
informed consent was obtained from the participants.

Participants and Recruitment
Participants confirmed via the Web the following requirements
before they could start the intervention: not undergoing other
treatments to quit smoking, being older than 18 years, wishing
to cease tobacco consumption in the next 30 days, smoking at
least 2 cigarettes per day, having Internet access and an email
address, and accepting the treatment conditions. Participants
were informed that they had to complete a follow-up
questionnaire 3 months after the beginning of the intervention.

At baseline, we collected demographic, psychological, and
smoking characteristics data from the self-enrolled participants
on the open-access UNED Web-based smoking cessation
program [36] from October 2009 to May 2010, through a
mandatory 61-item questionnaire. No direct contact with
participants was made at any time. No economic incentives
were employed. At the home page of the website, the
participants were informed about the research nature of the
program and about the researchers’ UNED affiliations. The
launch of the program in October 2009 was announced by the
university press office to mass media.

Two days after filling out the baseline questionnaire, the user
received a link by email to register in the program. Once the
link was activated, the smoker accessed a randomly assigned
version of the program and the baseline questionnaire. The
obligation to fill out the 61-item self-administered questionnaire
and the 2-day delay in treatment access aimed to prevent the
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enrollment of impulsive smokers who had no intention of
following the treatment.

At 3 months, participants were automatically reminded by email
to complete a questionnaire about satisfaction with the program
along with smoking and psychological variables. There was no
live contact with the users to remind them to fill out the
follow-up form.

Measures
Participants self-reported their age, sex, nationality, marital
status, education, and employment status. Psychological
measurement instruments previously used online [26,37,38]
were selected to avoid uncontrolled effects because of their use
via Internet [39]. Psychological variables were assessed with
the following questionnaires: the Symptom
Checklist-90-Revised (SCL 90-R) [40], anxiety and depression
subscales, and the 4-item Perceived Stress Scale (PSS-4) [41].
The PSS-4 is a reduced version of the 14-item PSS. It measures
the degree to which the respondent has perceived stressful
situations during the past month. Higher scores are correlated
to more stress.

The participants’ self-reported on when they started smoking,
physician’s advice on smoking cessation, motivation to quit
smoking, living with smokers, and expectations of treatment
success. Physical dependence on nicotine was measured with
the Heaviness of Smoking Index (HSI) [42]. The HSI is a
reduced 2-item version of the Fagerstrom Tolerance
Questionnaire (FTQ) [43]. It measures nicotine dependence by
using 2 questions from the FTQ: time of first cigarette in the
morning and the number of cigarettes smoked per day. For each
item, scores range from 0 to 3. The total score is the sum of the
score on these 2 items. Nicotine dependence is then categorized
into a 3-category variable: low (0-1), medium (2-4), and high
(5-6). The HSI is used when time and resources are scarce [44].

To analyze utilization of the program, at 3 months we studied
dropout rates, module completion, satisfaction with the program,
and follow-up response rate. The participants could leave the
program formally through the program menu option so that they
were registered as a dropout. Module completion data was
obtained automatically from the module questionnaire. Only
when all the questions from each module were correctly
answered was the smoker allowed to advance to the next module
and module completion registered by the program. That
information was only accessible from the interactive version.
Satisfaction with the program was rated by the participants on
a 5-level scale from 0=not at all satisfied to 4=extremely
satisfied.

The follow-up response rate was calculated from the number
of participants who completed the 3-month follow-up
assessment. There was no contact by phone or by other means
to reach the missing respondents.

The effectiveness of the program was measured by self-reported
smoking status by using complete case and intention-to-treat
analyses (ITT) at 3 months after registration. However, in cases
of high dropout rates or very small follow-up response rate, ITT
analysis could underestimate the effect of the program on the
participants who were using it and who had been exposed to

the intervention [34]. Because we were evaluating the
effectiveness of an open-access Web-based intervention,
exposure to and usage of the program is an essential condition
to analyze its effect on abstinence. Otherwise, we could be
assessing the follow-up success of the program instead of its
effectiveness [45].

Description of the Program
The content of the UNED Web-based smoking cessation
program is divided into 4 consecutive modules. The intervention
followed the Clinical Guidelines for the Treatment of Smoking
[27] and is based on cognitive behavioral therapy methods tested
effectively in conventional face-to-face smoking cessation
programs [46,47]: education about the quit process, nicotine
fading, self-monitoring, self-control, relapse prevention, coping
skills, and lifestyle change. Two versions of the same content
were implemented: interactive and noninteractive. For both
versions, and according to specific algorithms, the output of the
program depended on the users’ answers to the requirements
of the intervention, acceptance of the treatment conditions, and
completion of the pretreatment and posttreatment assessments.
Both the scores of the psychological scales and the baseline
questionnaire report were also automatically obtained through
algorithms.

The program randomly assigned the users to either interactive
or noninteractive versions of the program, both with the same
therapeutic content. In the interactive format, the user had to
follow a particular sequence of treatment in such a way that the
modules were presented from first to fourth. Each module
incorporated an evaluation form, which, if not answered
correctly, prevented progress in the treatment sequence in order
to guarantee that users had received the contents gradually,
according to its own progress, and that users who had completed
the last module had been exposed to all the content. An
algorithm also allowed or prevented advancing to the next
module depending on the time that had elapsed since the start
of the module. In addition, another algorithm reminded the users
through email that a week had passed and they had not
completed the respective module. Greater exposure to the
treatment was the aim. The previously completed modules were
available to the user for review.

In the noninteractive version, users received identical content
to that in the interactive version through a link to a single static
Portable Document Format (PDF) file. Participants decided by
themselves either to follow the normal sequence of modules or
to skip some content. In this version, the program could control
neither the behavior nor the progress of the user or the modules’
completion.

Statistical Analysis

Overview
An alpha level of .05 was used for the statistical tests. Pearson
correlation coefficient (r) was used to relate the quantitative

variables and the chi-square test (χ2) for the categorical
variables. The relation between categorical and quantitative
variables was calculated with the Student t test.
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Effect Size
Given the large sample size of the study, some very small
differences could be statistically significant; therefore, we
calculated the strength of relationship or effect size through
Cohen’s d index for t test and Cramer’s V for chi-square test,
according to Cohen’s criteria. For Cohen’s d, the small, medium,
and large effect sizes are .20, .50, and .80, respectively. For
Cramer’s V, the small, medium, and large effect sizes are
calculated from the w index according to the number of
categories in the variable. For the Pearson correlation coefficient
(r), small, medium, and large effect sizes are .10, .30, and .50,
respectively [48,49].

Statistical Power
With a small sample size, a lack of statistical significance does
not necessarily mean the absence of differences, but rather low
statistical power of the test. The statistical power depends on
the number of subjects, the significance level, and the effect
size. In our study, the large number of participants in the sample
allowed us to detect small effect sizes in differences of means,
correlations, and chi-square tests.

The sample size required to detect small effect sizes with a
statistical power of alpha=.8 and an alpha=.5 is 393 for mean
difference, 783 for Pearson’s r, and between 785 and 1362
subjects (depending on the degrees of freedom) in the case of
the chi-square test. The sample size required to detect medium
effect sizes with a statistical power of alpha=.8 and an alpha=.5

is 64 for mean difference, 85 for Pearson’s r, and between 87
and 151 subjects (depending on the degrees of freedom) in the
case of the chi-square test [49].

Logistic Regression
Logistic regression analysis was used to examine the relationship
between smoking cessation and predictor variables.
Additionally, we examined completion of the program and the
3-month follow-up response as dependent variables. We
calculated adjusted odds ratio (OR) for every predictor variable
to understand its effect on the dependent variable. Following
the recommendations of Hosmer and Lemeshow [50], the initial
model incorporated predictor variables with significant value
of less than .25 in the preliminary bivariate analysis using
chi-square and Student t tests. The forward stepwise method
was used to test variables for entry into the model one by one.
After each entry, variables that were already in the model were
tested for possible removal based on the significance of
likelihood ratio.

Results

Overview
The Consolidated Standards of Reporting Trials (CONSORT)
flow diagram with the number of participants randomly assigned
to each group, participants who completed each module of the
treatment in the interactive group, and participants analyzed for
the outcome is shown in Figure 1.
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Figure 1. CONSORT flow diagram of visits to the website, participants who completed assessments, started treatment, and their allocation, as well as
completers, follow-up, and analysis.

Participant Demographic Characteristics
Demographic characteristics at baseline are presented in Table
1. Randomization was successful, with neither group differing
significantly on number of enrollees (11,902 in the
noninteractive and 11,861 in the interactive, P=.79) or any

baseline variable. The mean age of participants was 39.5 years
(SD 10.3) and most were of Spanish nationality (93.57%,
21,721/23,213), married (46.10%, 10,701/23,213), with
university education (46.03%, 10,686/23,213), and employed
(78.73%, 18,275/23,213).
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Table 1. Demographic characteristics of the program users.

Cramer’s VPVersionTotalVariable

InteractiveNoninteractive

.7911,588 (49.93)11,625 (50.07)23, 213 (100)Users registered, n (%)

.14Sex, n (%)

5731 (49.46)5862 (50.42)11,593 (49.94)Male

5857 (50.54)5763 (49.58)11,620 (50.06)Female

.3639.43 (10.30)39.56 (10.33)39.50 (10.3)Age, mean (SD)

.47Nationality, n (%)

10,854 (93.66)10,867 (93.48)21,721 (93.57)Spanish

174 (1.50)162 (1.39)336 (1.48)Other EUa

560 (4.84)596 (5.13)1156 (4.98)Non-EUa

.62Marital status, n (%)

3983 (34.37)4009 (34.48)7992 (34.43)Single

5373 (46.36)5328 (45.83)10,701 (46.10)Married

1033 (8.91)1066 (9.16)2099 (9.04)Separated

1095 (9.45)1097 (9.44)2192 (9.44)Living as a couple

104 (0.91)125 (1.09)229 (0.99)Widowed

.54Education, n (%)

1562 (13.48)1502 (12.92)3064 (13.20)Primary

2467 (21.29)2535 (21.81)5002 (21.55)High school

2219 (19.15)2242 (19.28)4461 (19.22)Professional training

5340 (46.08)5346 (45.99)10,686 (46.03)University

0.012.07Employment status, n (%)

9179 (79.21)9096 (78.24)18,275 (78.73)Working

2409 (20.79)2529 (21.76)4938 (21.27)Unemployed

aEU=European Union.

Participant Smoking Variables
Program users’ mean daily tobacco consumption was 19.3
cigarettes (SD 10.3). Most participants smoked within the first
half hour upon waking up. According to the HSI [44], nicotine
dependence was medium in 48.16% (11,179/23,213) of
participants and low in 34.85% (8090/23,213). Average age at
onset of smoking was 17.3 years (SD 3.6). Of the participants,
64.27% (14,921/23,213) had received medical advice to quit
smoking. Desire for abstinence was high (mean 7.9/10, SD 1.9),

and expectations of success were positive (56.85%,
13,197/23,213). Both groups differed significantly on desire
for abstinence and expectations of success, but with a very small
effect size (Table 2).

Additional analysis showed that the number of cigarettes smoked
per day increased in males, with age, with lower educational
level, and in the case of separated people and widowers, with
medium effect sizes for age and education and small effect sizes
for sex and marital status (Table 3).
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Table 2. Smoking characteristics of the program users.

Cramer’s VCohen’s dPVersionTotalVariable

InteractiveNoninteractive

.5019.3 (10.3)19.4 (10.3)19.3 (10.3)Cigarettes per day, mean (SD)

.22First cigarette of the day, n (%)

2671 (49.19)2760 (50.81)5431 (24.48)≤5 min

4904 (49.58)4987 (50.42)9891 (44.59)6-30 min

1884 (51.10)1803 (48.90)3687 (16.62)31-60 min

1607 (47.84)1564 (52.16)3171 (14.31)>60 min

.32HSI, a n (%)

3867 (50.57)3780 (49.43)7647 (34.84)Low

5264 (49.81)5305 (50.19)10,569 (48.16)Medium

1832 (49.13)1897 (50.87)3729 (17.00)High

.7317.4 (3.6)17.4 (3.7)17.3 (3.6)Age at onset, mean (SD)

.30Physician’s advice, n (%)

7411 (49.67)7510 (50.33)14,921 (64.27)Yes

4177 (50.38)4115 (49.62)8292 (35.73)No

.00.017.9 (2.0)8.0 (1.9)7.9 (1.9)Desire for abstinence (0-10), mean (SD)

.94Lives with smokers, n (%)

7125 (49.95)7142 (50.05)14,267 (61.46)Yes

4463 (49.89)4483 (50.11)8946 (38.54)No

0.021.02Expectations of success, n (%)

542 (52.62)488 (47.38)1030 (4.44)Not at all

4560 (50.75)4426 (49.25)8986 (38.71)Some

4461 (49.94)4553 (50.51)9014 (38.83)Pretty much

   2025 (48.41)2158 (51.59)4183 (18.02)Completely

aHSI=Heaviness of Smoking Index.
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Table 3. Users according to number of cigarettes smoked and demographic variables.

Cramer’s VPNumber of cigarettes, %Variable

≥51

n=139

41-50

n=267

31-40

n=1799

21-30

n=4292

11-20

n=11,688

≤10

n=5026

0.191<.001Sex

1.111.6610.7422.3646.8117.32Male

0.100.564.8114.5153.9426.08Female

0.150<.001Age

0.110.212.3211.2254.5231.62≤31

0.420.585.8117.7252.8122.6632-39

0.531.4210.2222.3149.2216.3040-47

1.712.3213.2223.2544.3115.19≥48

0.153<.001Education

1.002.2211.7824.0249.0111.97Primary

0.821.259.3120.8249.1518.65High school

0.410.727.8118.1052.5220.71Professional training

0.660.925.7416.1150.4226.15University

0.076<.001Marital status

0.280.684.7214.8652.0427.42Single

0.821.389.0620.4949.6418.61Married

1.021.4912.1122.0247.1216.24Separated

0.571.017.7418.1250.7521.81Living as a couple

0.442.7210.9926.0945.3814.38Widowed

Participant Psychological Variables
Mean scores on anxiety, depression, and stress were not
clinically significant. Groups did not differ significantly on any
score. Additional analysis showed a significant relation between
cigarette consumption and the psychological variables, but with

a very small effect size (Table 4). The relationship between the
depression subscale and the number of cigarettes smoked in
men showed a small effect size (Cohen’s d=.11); in women,
small effect sizes were observed in the depression subscale and
the PSS-4 in relation to cigarettes smoked (Cohen’s d=.12 and
.11, respectively).

Table 4. Pearson correlations between psychological variables and number of cigarettes smoked.

CigarettesPSScDepressionbAnxietyaScales

nrnrnrnr

23,212-Anxietya

23,213-23,212.67dDepressionb

23,213-23,213.67d23,212.48dPSS-4c

22,886-22,886.08d22,886.08d22,885.05dCigarettes

aAnxiety subscale of the SCL-90-R.
bDepression subscale of the SCL-90-R.
cPSS-4: 4-item Perceived Stress Scale.
dP<.001

Dropout Rates and Module Completion
Of the 23,213 self-enrolled smokers, 1326 (5.71%) formally
dropped out of the program. There were statistically significant
differences between the interactive and noninteractive groups.

The interactive group had higher dropout rates than the
noninteractive (6.87%, 816/11861 vs 4.28%, 510/11902;

χ2
1=75.9, P<.001; Cramer’s V=0.057, P<.001), with very small

effect size.
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Of the 11,861 participants randomly assigned to the interactive
version, 2720 (22.93%) completed the first module, 1052
(8.87%) the second, 624 (5.26%) the third, and 355 (2.99%)
the fourth (Figure 2). Completion data was not available for the
static PDF version because there was no way to record it
automatically.

Logistic regression analyses revealed that being a Spaniard (OR
4.32, 95% CI 1.77-10.51, P<.001), aged between 40 and 47
years (OR 1.90, 95% CI 1.38-2.61, P<.001) or older than 48
years (OR 1.61, 95% CI 1.14-2.27, P=.01), having university
education (OR 1.76, 95% CI 1.16-2.67, P=.01), and “some,”

“pretty much,” and “complete” expectations of success (OR
3.72, 95% CI 1.17-11.79, P=.05; OR 6.03, 95% CI 1.91-18.98,
P<.001; OR 5.49, 95% CI 1.72-17.57, P<.001, respectively)
increased the chances of respondents completing all the
intervention modules. Being male (OR 0.76, 95% CI 0.61-0.95,
P=.05), smoking between 16 and 20 (OR 0.74, 95% CI
0.58-0.96, P=.05) or more than 20 cigarettes per day (OR 0.65,
95% CI 0.48-0.87, P<.001), and a higher level of stress (OR
0.94, 95% CI 0.90-0.98, P<.001) decreased chances (Table 5).
There was no significant effect (95% CI for the OR includes 1)
for the other variables included in the initial model, HSI and
anxiety.

Table 5. Logistic regression predicting completion of the intervention in the interactive version (n=10,856).

95% CIORPdfWaldSEBVariable

0.61-0.950.76.0215.630.12–0.28Sex (male)

Age (years)

<.001321.28Ref≤31

0.79-1.571.11.5510.370.180.1132-39

1.38-2.611.90<.001115.600.160.6440-47

1.14-2.271.61.0117.410.180.48≥48

1.77-10.514.32<.001110.380.451.46Nationality (Spanish)

Education

.0228.20RefPrimary

0.95-2.201.44.0912.900.220.37Secondary

1.16-2.671.76.0117.120.210.57University

Cigarettes per day

.0129.83Ref≤15

0.58-0.960.74.0215.140.13–0.3016-20

0.48-0.870.65<.00118.220.15–0.43≥21

Expectation of success

<.001321.89RefNot at all

1.17-11.793.72.0314.990.591.31Some

1.91-18.986.03<.00119.420.591.80Pretty much

1.72-17.575.49<.00118.250.591.70Completely

0.90-0.980.94<.001110.100.02–0.07Stress

0.00<.001162.280.80–6.27Constant
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Figure 2. Attrition diagram of the modules completed against number of participants in the interactive group (n=11,588).

Follow-Up Response Rate
At 3 months, 1085 (4.67%) of the 23,213 smokers enrolled in
the program completed a follow-up questionnaire about smoking
status and satisfaction with the program. The 2 groups differed
in the proportion of assessments: in the interactive group, 390
(3.29%) of 11,902 participants completed the follow-up
questionnaire, whereas 695 of 11,861 (5.84%) did so in the

noninteractive (χ2
1=88.7, P=.01; Cramer’s V=0.061, P=.01)

with very small effect size.

Logistic regression analyses showed that being Spanish (OR
2.70, 95% CI 1.82-4.01, P<.001); aged between 32 and 39 years
(OR 1.27, 95% CI 1.05-1.54, P=.01), between 40 and 47 years
(OR 1.52, 95% CI 1.26-1.83, P<.001), or older than 47 years

(OR 1.57, 95% CI 1.29-1.91, P<.001); having a higher level of
education (secondary level: OR 1.36, 95% CI 1.07-1.74, P=.01;
university: OR 1.96, 95% CI 1.54-2.48, P<.001); smoking
between 16 and 20 (OR 1.43, 95% CI 1.20-1.69, P<.001) or
more than 20 cigarettes per day (OR 1.20, 95% CI 1.01-1.43,
P=.04); and having “pretty much” (OR 1.91, 95% CI 1.27-2.88,
P<.001) or “complete” expectations (OR 1.99, 95% CI
1.31-3.04, P<.001) of success in the and noninteractive group
(OR 1.78, 95% CI 1.56-2.03, P<.001) increased the chances of
completing the follow-up questionnaire. Being male decreased
chances (OR 0.85, 95% CI 0.75-0.97, P=.02) (Table 6). There
was no significant effect (95% CI for the OR includes 1) of the
other variables included in the initial model: marital status, first
cigarette of the day, and level of dependence on nicotine.
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Table 6. Logistic regression predicting 3-month follow-up response (n=21,385).

95% CIORPdfWaldSEBVariable

0.75-0.970.85.0215.660.07–0.16Sex (male)

Age (years)

<.001325.97Ref≤31

1.05-1.541.27.0116.210.100.2432-39

1.26-1.831.52<.001119.090.100.4240-47

1.29-1.911.57<.001120.650.100.45≥48

1.82-4.012.70<.001124.070.200.99Nationality (Spanish)

Education

<.001246.59RefPrimary

1.07-1.741.36.0116.100.130.31Secondary

1.54-2.481.96<.001130.510.120.67University

Cigarettes per day

<.001216.91Ref≤15

1.20-1.691.43<.001116.550.090.3516-20

1.01-1.431.20.0414.370.090.19≥21

Expectation of success

<.001325.44RefNot at all

0.95-2.181.44.0813.010.210.37Some

1.27-2.881.91<.00119.570.210.65Pretty much

1.31-3.041.99<.001110.230.220.69Complete

1.56-2.031.78<.001173.910.070.58Version of the program (noninteractive)

0.00<.0011308.900.32–5.69Constant

Satisfaction With the Program
User satisfaction was reported at 3-month follow-up (n=1085).
The participants rated their satisfaction from not at all satisfied
to extremely satisfied. Among them, 11.15% (121/1085) were
not at all satisfied, 19.26% (209/1085) were slightly satisfied,
34.10% (370/1085) were somewhat satisfied, 25.81% (280/1085)
were very satisfied, and 9.67% (105/1085) were extremely
satisfied. There were differences in satisfaction in terms of the

version of the program (χ2
4=25.4, P<.001; Cramer’s V=0.153,

P<.001) such that users of the interactive version showed higher
proportions of very satisfied and extremely satisfied. Older

people were more satisfied (χ2
12=39.8, P<.001; Cramer’s

V=0.111, P<.001), as were completers (χ2
4=47.9, P<.001;

Cramer’s V=0.350, P<.001), abstainers (χ2
4=97.2, P<.001;

Cramer’s V=0.299, P<.001), and participants with positive

expectations (χ2
12=73.1, P<.001; Cramer’s V=0.260, P<.001).

Tobacco Cessation
At 3 months, 1085 users reported their smoking status. Because
97.69% (22,678/23,213) of the participants did not report

outcome information, we conducted both ITT analysis and
follow-up respondent analysis.

Intention-to-Treat Analysis
Assuming the missing respondents continued to smoke, the
abstinence rate was 1.74% (406/23,213), in which 22,678 were
missing respondents. There was a significant difference in

abstinence rates between groups (χ2
1=26.7, P<.001; Cramer’s

V=0.034, P<.001) with a very small effect size.

Logistic regression analyses revealed that being married or
living as a couple (OR 1.26, 95% CI 1.02-1.55, P=.03) and
complete expectations of success (OR 2.23, 95% CI 1.12-4.46,
P=.02) increased the chances of quitting smoking. Smoking
between 16 and 20 cigarettes per day (OR 0.70, 95% CI
0.56-0.89, P<.001) or more than 20 cigarettes per day (OR 0.55,
95% CI 0.42-0.72, P<.001), and using the interactive version
of the program (OR 0.60, 95% CI 0.49-0.74, P<.001) decreased
chances of quitting (Table 7). There was no significant effect
of the other variables included in the initial model, time to first
cigarette of the day, HSI, physician’s advice, and depression.
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Table 7. Logistic regression predicting smoking cessation at 3 months (n=21,707).

95% CIORPdfWaldSEBVariable

1.02-1.551.26.0314.700.110.23Marital status (married/couple)

Cigarettes per day

<.001221.15Ref≤15

0.56-0.890.70<.00118.710.12–0.3516-20

0.42-0.720.55<.001118.700.14–0.59≥21

Expectation of success

.01310.97RefNot at all

0.78-3.041.54.2111.550.350.43Some

1.00-3.861.97.0513.850.350.68Pretty much

1.12-4.462.23.0215.190.350.80Complete

0.49-0.740.60<.001122.550.11–0.51Version of the program (interactive)

0.01<.0011150.760.35–4.27Constant

Follow-Up Respondent Analysis
Considering only the participants who responded to the
follow-up questionnaire (n=1085), the abstinence rate was
37.42% (406/1085), whereas 62.58% (679/1085) self-reported
as continuing to smoke. There was no significant difference in

self-reported abstinence rates between groups (χ2
1=0.4, P=.50;

Cramer’s V=0.02, P=.50).

Logistic regression analyses revealed that smokers who had
their first cigarette of the day after 30 minutes (OR 1.58, 95%
CI 1.04-2.39, P=.003) or 1 hour (OR 1.93, 95% CI 1.27-2.93,
P<.001) of waking increased their chances of quitting compared
to those who had their first cigarette earlier. There was no
significant effect of the other variables included in the regression
model, version of the program, age, sex, first cigarette of the
day, number of cigarettes smoked, level of dependence on
nicotine, expectations, physician advice, depression, and marital
status.

The abstinence rate among the participants who completed the
intervention was 46.47% (165/355) versus 35.49%
(3727/10,500) among noncompleters (P=.01). To study the
effect of module completion on abstinence (exposure to
treatment), we conducted a secondary analysis with the
participants who answered the follow-up questionnaire in the
interactive version (n=375). Only module completion had a
significant effect on smoking cessation (OR 1.95, 95% CI
1.27-2.97, P<.001). There was no significant effect of other
variables included in the regression model, age, sex, first
cigarette of the day, number of cigarettes smoked, level of
dependence on nicotine, expectations, physician advice,
depression, and marital status.

Continuing to Smoke Analysis
Participants who self-reported they continued to smoke
(676/23,213, 2.91%) significantly reduced both the average
number of cigarettes smoked daily (from 17.9 to14) and the
level of physical dependence on nicotine with medium effect
sizes of .45 and .53, respectively (Table 8).

Table 8. Number of cigarettes smoked (n=628) and level of nicotine dependence (n=614) at baseline and after 3 months among participants who
self-reported as continuing to smoke.

Cohen’s dPt (df)PrDiffAt 3 months, mean (SD)At baseline, mean
(SD)

Variables

.45<.00111.31 (627)<.001.553.9014.00 (8.17)17.90 (9.83)Cigarettes

.53<.00113.04 (613)<.001.680.642.20 (1.51)2.84 (1.54)HSIa

a HSI=Heaviness of Smoking Index.

Discussion

Principal Findings
The aim of this paper was to describe the characteristics of
participants self-enrolled in the UNED Web-based smoking
cessation program and to analyze the program’s usage and
effectiveness and the differences between its 2 versions:
interactive and noninteractive. We also examined if participants’
exposure to treatment was related to its effectiveness and which

user characteristics predicted abstinence. Additionally,
independent variables predicting module completion (ie,
adherence to treatment and follow-up response, such as
retention) were analyzed.

From October 2009 to May 2010, 23,213 users self-enrolled in
the UNED Web-based smoking cessation program, which was
free of charge and fully automated. There were no differences
in the demographic, psychological, and smoking characteristics
between the 2 versions of the program.
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Participant Characteristics
The demographic and smoking characteristics of the study
participants are similar to those reported in other Internet
smoking cessation programs [23,32,51-55] except for sex: in
the UNED program, the number of males and females was not
significantly different, whereas in most other studies, females
were the majority. This may be because the sample sizes were
smaller in the mentioned studies, ranging from 351 [55] to
17,159 participants [51]. With larger samples, as in the case of
Barrera and colleagues [51], the proportions of men and women
were almost the same (49.3% men vs 50.7% women). In
contrast, in the UNED, men’s participation among non-European
users was almost twice that of women’s. Except for Spaniards,
we did not register the nationality of each user, but rather
European or non-European nationality. Because the program
was provided only in the Spanish language and announced
through national and regional mass media, we can assume that
non-European users (n=1156) were primarily people from Latin
American countries living in Spain. Despite the fact that there
has been an increase in female tobacco consumption in recent
years in Latin American countries, the proportion of male
smokers is still triple or quadruple that of women in countries
such as Ecuador, El Salvador, Guatemala, Honduras, Mexico,
Nicaragua, Paraguay, and Peru [56].

The proportion of users with university education (46%) versus
other categories is noteworthy, confirming once again the
existence of a digital divide in the specific field of eHealth. In
Spain, the percentage of people with higher education in 2009
was 16.29% versus 20.22% with primary education. However,
that same year, the percentage of Internet users with higher
education was 28.34% versus 7.85% with primary education
according to the Instituto Nacional de Estadística (National
Institute of Statistics) [57,58]. Therefore, we can confirm that
smoking cessation programs are similar to other eHealth
programs in that individuals with a lower educational level are
underrepresented [59,60]. Moreover, a higher ability to
understand, organize, and analyze written information is required
for the use of Web-based programs compared to a traditional
face-to-face intervention [20,61]. All this has a dissuasive effect
on participants with a lower educational level. It has also been
suggested that the excessive length of the written material
employed in self-help formats may impede their use, especially
by smokers who are not accustomed to dealing with this type
of information [62].

Concerning scores of psychological scales, the results do not
differ from those obtained in other studies in the general
population [37,63]. In spite of the fact that cigarette consumption
has been associated with higher levels of anxiety, depression,
and stress [64,65], the correlation was nonsignificant in the
present study.

Usage of the Program
The registration of smokers in the program was high, with
23,213 participants self-enrolled in 8 months. This may be
because of the characteristics of Web-based programs, which
do not require transportation or schedules and, in the case of
the UNED, were free of charge and open-access. In addition,

the university press office announced the launch of the program
to the mass media.

The number of users who completed the 4 modules in the
program confirmed the law of attrition proposed by Eysenbach
[34], according to which a high rate of noncompleters and those
lost to follow-up are a typical feature of Web-based programs.
Adherence to the intervention decreased dramatically over time:
22.93% of users completed the first module, 8.87% the second,
5.26% the third, and 2.99% the fourth. Despite the high
motivation of the users and their positive expectations at
baseline, we found only 2.99% of participants completed the
intervention and 4.57% completed the 3-month follow-up even
with the 2 measures implemented to prevent impulsive
enrollment (ie, delayed access to the program and a long
mandatory baseline questionnaire). These results are similar to
those shown in other eHealth programs [33,35,66]. In the case
of smoking cessation programs, comparison of adherence results
between studies is difficult because either the usage measures
employed do not include the proportion of users who complete
the interventions or they are not structured into successive
modules or sessions. For example, Etter [26] reported that 16%
of users completed at least 2 of 3 interactive surveys of an
intervention that consisted of providing therapeutic content
according to the answers to each survey. McKay et al [32]
reported an average of 1 visit to the website in a cognitive
behavioral program. Seidman et al [23] reported an average of
8 completed sessions of a 32-session cognitive behavioral
program, and Rabius et al [53] confirmed no more than 2 visits
in a study with random allocation to 5 different websites to quit
smoking. Although the unit of adherence measure differs
between studies, there is a general underutilization of Web-based
interventions, especially in open-access programs. Our
hypothesis predicting a high rate of nonusers from the first
module was confirmed.

Because a high number of participants enrolled over the course
of 8 months (23,213), the UNED Web-based smoking cessation
program was shown to be very accessible. No extra measures
were used, except email reminders, to persuade the participants
to continue using the program and respond to the follow-up
questionnaire. The study confirmed that the easier it is to enroll
or to leave the program, the higher the nonusage rate and the
rate of those lost to follow-up will be, as Eysenbach [34]
proposed.

In addition, the regression model showed that the strongest
predictors of completing the program were positive expectations
of success and being older than 40 years. This could be
explained by older participants having an increased perception
of the harmful effects of smoking on health compared to younger
people, and by positive expectations being related to a high
level of self-efficacy, both causing greater use of the application.
Similar results were obtained by Zbikowski et al [31] and
Wangberg et al [67].

Effectiveness of the Program
The ITT abstinence rate was 1.71%. This result is difficult to
interpret. ITT analysis is feasible when we know the outcome
of every participant, regardless of whether they have completed
the program or not. If the lack of data on the outcome is very
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high, ITT analysis is not feasible because considering every
participant lost to follow-up as one without successful treatment
will produce results that rely on unverifiable assumptions
[68,69]. That the missing respondents continue to smoke is an
untestable assumption about the missing data for 95.44% of the
participants in the study, and this could bias results about the
real effectiveness of the program [45]. Furthermore, Tomson
et al [69] found that nonresponders to a Quitline trial were even
more likely to be abstinent than responders.

If we consider the data from the participants who actually
reported their smoking status at follow-up (ie, those we know
the outcome), the cessation rate was 37.42%. This result is in
the range of other studies that analyzed cessation rates in
participants who answered a 3-month follow-up by phone or
through the Web. Cobb et al [70] found a 44.6% abstinence rate
and Etter [52] reported 37.3% at 11 weeks. In the study by
McKay et al [32], the proportion was considerably lower, at
19.7%.

Despite the results of previous work [23,24,27,29,30,52] and
in contrast to our first hypothesis, in the follow-up respondent
analysis we found no differences between the 2 versions of the
program—interactive and noninteractive—whereas in the ITT
analysis the interactive version decreased chances of quitting.
In the present study, both groups were exposed to the same
content. The only difference was interactivity; consequently,
the comparison was strictly interactivity versus no interactivity
rather than interactivity versus another different intervention.
To our knowledge, this is the first study that evaluated
interactivity versus noninteractivity while maintaining the same
content in both groups. However, we should confirm whether
the absence of differences found in the study is maintained in
the long term.

We consider the interactivity because this is the main
experimental manipulation. Nevertheless, the interactive version
includes several components: the regular programmed
progression across the modules, the evaluation at the end of
each module, and the necessity of interaction with the Web
application to follow the programmed steps. Knowing the effect
of the interactivity will be necessary to explore these variables.

The regression analysis showed that completion of the treatment
(ie, exposure to the intervention) increased the chances of
smoking cessation, which confirms our third hypothesis.
However, contrary to our fourth hypothesis, we could not
confirm the effect of education and physical dependence on
smoking abstinence. There was no significant effect of any
demographic variables on abstinence. Education affected the
adherence to the program, but did not improve smoking
cessation. Anxiety, depression, and stress did not affect
abstinence either. This result is consistent with prior studies
that have failed to demonstrate the effect of incorporating mood
management components in the intervention [24,71].

Limitations
First, the information obtained at baseline was not confirmed
by other means. Second, self-reported abstinence was not
validated chemically. In a program with more than 23,000
participants from any part of the world, data verification is not
viable. Some studies confirmed the validity of self-reported
abstinence when compared with chemical verification, becoming
the standard method in Web-based studies [27,72,73]. Another
limitation of the study is related to the 3-month follow-up. This
period is not long enough to establish clear conclusions about
the effectiveness of the program.

Conclusions
The large number of enrollees in the program is encouraging
in terms of accessibility and confirms the feasibility of delivering
Web-based programs for smoking cessation to smokers that do
not have access to conventional face-to-face programs. It would
be very difficult to reach 23,213 smokers through a face-to-face
intervention setting. This study showed that completion of the
program (ie, adherence) improves the chances of cessation.
However, high rates of nonusage and loss to follow-up were
confirmed. To increase the program’s usage and follow-up
completion, some professional involvement could be
implemented in such a way as to ensure a self-obligation toward
both the program and the professional [74]. For example,
professional support from primary health care could prevent
early dropout and reinforce adherence. It has been found that
users of a Web-based smoking cessation program referred by
general practitioners showed lower dropout rates compared to
those who accessed the program directly [75]. Another
therapeutic measure for increasing adherence to free-of-charge
programs could be the payment of a fee to achieve higher
commitment to the program, which would be reimbursable if
completion is achieved.

To summarize, the main findings of this research are to
disconfirm the general belief that anxiety, depression, and stress
are associated with cigarette consumption [64,65] and
confirmation that it is not necessary to incorporate mood
management components in an intervention [24,71]. This
outcome allows for configuration of an intervention less
associated with clinical terms and more related to health
behaviors. Secondly, the utility of a simple noninteractive
intervention program versus a more complex interactive one.
Finally, this study has shown the potential efficacy of an
intervention for people with diverse levels of physical
dependence and different education levels.

The results of our study suggest that future research is needed
to determine (1) the factors that will reduce the high rates of
attrition in public Web-based programs for smoking cessation,
(2) the real proportion of nonsmokers among those lost to
follow-up, and (3) the long-term abstinence rate in the UNED
Web-based smoking cessation program.
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