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Abstract

Background: Preliminary findings suggest that Web-based interventions may be effective in achieving significant smoking
cessation. To date, very few findings are available for primary care patients, and especially for the involvement of general
practitioners.

Objective: Our goal was to examine the short-term effectiveness of a fully automated Web-based coaching program in combination
with accompanied telephone counseling in smoking cessation in a primary care setting.

Methods: The study was an unblinded cluster-randomized trial with an observation period of 12 weeks. Individuals recruited
by general practitioners randomized to the intervention group participated in a Web-based coaching program based on education,
motivation, exercise guidance, daily short message service (SMS) reminding, weekly feedback through Internet, and active
monitoring by general practitioners. All components of the program are fully automated. Participants in the control group received
usual care and advice from their practitioner without the Web-based coaching program. The main outcome was the biochemically
confirmed smoking status after 12 weeks.

Results: We recruited 168 participants (86 intervention group, 82 control group) into the study. For 51 participants from the
intervention group and 70 participants from the control group, follow-up data were available both at baseline and 12 weeks. Very
few patients (9.8%, 5/51) from the intervention group and from the control group (8.6%, 6/70) successfully managed smoking
cessation (OR 0.86, 95% CI 0.25-3.0; P=.816). Similar results were found within the intent-to-treat analysis: 5.8% (5/86) of the
intervention group and 7.3% (6/82) of the control group (OR 1.28, 95% CI 0.38-4.36; P=.694). The number of smoked cigarettes
per day decreased on average by 9.3 in the intervention group and by 6.6 in the control group (2.7 mean difference; 95% CI -5.33
to -0.58; P=.045). After adjustment for the baseline value, age, gender, and height, this significance decreases (mean difference
2.2;95% CI-4.7 to 0.3; P=.080).

Conclusions: This trial did not show that the tested Web-based intervention was effective for achieving smoking cessation
compared to usual care. The limited statistical power and the high drop-out rate may have reduced the study’s ability to detect
significant differences between the groups. Further randomized controlled trials are needed in larger populations and to investigate
the long-term outcome.

Trial  Registration: German  Register for Clinical Trials, registration number = DRKS00003067;
http://drks-neu.uniklinik-freiburg.de/drks web/navigate.do?navigationld=trial HTML&TRIAL ID=DRKS00003067 (Archived
by WebCite at http://www.webcitation.org/6Sff1 YZpx).
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Introduction

Methods

Tobacco smoking is a major preventable cause of death
worldwide. The use of tobacco is estimated to kill 5.4 million
people a year. By 2030, tobacco will contribute to the deaths
of more than 8 million people a year. The overwhelming
majority of those deaths are predicted to occur in the developing
world [1]. Tobacco smokers are more prone to develop cancer
and are also at substantially increased risk of developing heart
disease, stroke, emphysema, and other severe diseases [2].
Prevention and cessation are the two principal strategies against
tobacco smoking. Surveys are already indicating that almost
70% of smokers would like to stop smoking completely [3,4].
There is evidence that cessation advice given by a doctor is an
efficient way to support smokers to quit and that more intensive
interventions in general practice increases the abstinence rate
[5]. Especially for younger smokers, the Internet may provide
a vehicle to support this approach [6]. There were 2.4 billion
Internet users worldwide with an increasing trend in 2012 [7].
The use of Web-based smoking cessation material provides low
costs per user and results in high cost-effectiveness [8].
Web-based programs are convenient for users because the
content can be accessed easily anytime and anywhere. For some
people, the greater level of anonymity online than in in-person
counseling may be appealing.

The evidence of a variety of computer and other electronic aids
were summarized in a meta-analysis by Chen et al [9]. They
concluded that computer and other electronic aids increase—to
a small extent—the likelihood of prolonged smoking cessation
compared with no intervention. A recently published Cochrane
review [10] came to the conclusion that some Web-based
interventions can assist smoking cessation, particularly those
that are interactive and tailored to individuals. However, there
were no consistent effects detected from trials that compared
Internet interventions with usual care. Likewise, most of the
included trials relied only on self-reported smoking status.
Biochemical validation of self-reported cessation was only
attempted in six of 28 trials.

Therefore, the aim of the present study was to compare the
short-term effectiveness of a Web-based coaching program in
combination with telephone counseling to usual care (see
Multimedia Appendix 1). The Web-based program we tested,
HausMed, combines an individually tailored strategy for
smoking cessation with automated advice and feedback
elements, in addition to monitoring via Internet and telephone
counseling in general practice. Such a tool would facilitate the
management of patients as they receive support from their
general practitioner (GP) during the primary care process guided
by the Web-based program. To date, very few findings within
primary care patients and involving general practitioners are
available. Additionally, the biochemical validation of the
self-reported cessation status by a cotinine urine test was
implemented in the present investigation to confirm the
documented main outcome.

http://www.jmir.org/2014/9/e218/
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Design

The study was designed as a two-armed, unblinded
cluster-randomized controlled trial. At the beginning of the
study, around 2000 Bavarian general practitioners (GPs)
received a fax by the Bavarian Association of General
Practitioners with information about the research project. All
interested GPs were sequentially registered for randomization.
After giving written consent, the participating practices were
randomized either to the intervention or the control arm. The
sequence of randomization (allocation 1:1) was provided by a
methodologist, who did not participate in the execution of the
study, via the program Research Randomizer [I1].
Randomization was concealed by using sequentially numbered,
opaque, sealed envelopes held by the study coordinator. Before
starting the recruitment of patients, physicians and practice
nurses received detailed instructions by the research team on
the study process (both intervention and control group) and on
the coaching program (only intervention group).

Physicians assigned to the control arm were asked to change
nothing in their usual way of counseling and to treat participants
in the same manner as if they would have been non-participants.
There was no structured documentation of the care provided.
The patients recruited by intervention practices received free
access to the Web-based coaching program. The patients of
practices participating in the control arm were advised by the
GPs in their individual way of usual care to quit smoking. The
study was approved by the Medical Ethics Committee of the
Technische Universitidt Miinchen (April 19, 2011) and was in
accordance with ethical standards for human experimentation
established by the Declaration of Helsinki. All participants gave
written informed consent. A data and safety monitoring board
was established before the beginning of the study.

Participants and Procedures

Participating physicians were general practitioners in Bavaria,
Germany. The GPs were requested to recruit individuals with
the desire for smoking cessation (see Multimedia Appendix 2).
Individuals at least 18 years old and with Internet access were
potentially eligible. Exclusion criteria were aged younger than
18 years, insufficient German language skills, and lack of
Internet access. Further exclusion criteria were psychiatric
disorders and posttraumatic stress disorder.

After the GP decided that patient should participate, an
information form was given and discussed with the patients,
and a participation form had to be signed. At the same time, the
baseline data acquisition took place. All participants were asked
to fill in a standardized questionnaire together with the GP. The
standardized questionnaire comprised the following information:
age, sex, height, weight, physical activity, years of tobacco use,
number of cigarettes smoked per day, number of previous quit
attempts, use of current nicotine replacement therapy (NRT),
and reasons for smoking. Participants of the intervention group
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received a free Web-code. The physician filled in a form together
with the patient with information about the potential existence
and grade of a chronic obstructive pulmonary disease. This form
with the Internet code was used by the patient for specification
during the registration process of the Internet program.
Participants of both groups were requested after 12 weeks to
document the follow-up evaluation together with their physician.
The follow-up comprised again information about smoking
status, weight, physical activity, number of cigarettes smoked
per day, and use of current NRT. At follow-up, a biochemical
validation of the self-reported cessation status was also
implemented through a cotinine urine test. Cotinine is detected
in the urine for 2-4 days after the use of tobacco.

Physicians in the intervention group received €50 per participant
for time and effort. Physicians in the control group received
€25. Participants in the intervention group received free access
to the smoking cessation program, which usually costs €79.
Participants in the control group received €10 as an incentive
to come into practice for follow-up investigation after 12 weeks.
No methodical changes were made during the entire study
period.

Intervention

Anamnestic and health data were documented in a structured
registration form including information about the potential
existence and grade of a chronic obstructive pulmonary disease
from the GP. The patient received a copy of this form in order
to use the health data for subscribing via Internet into the
HausMed coaching program [12] at home. A specific program
was installed to allow the participants to log in without charge.
After completion of a pre-assessment, the program generated
individual coaching based on the given information of the
physicians (registration form), the physical characteristics, and
the everyday behavior of the participants.

Textbox 1. Goals of the Web-based coaching program exercises.

Mehring et al

The coaching program is based on the generally accepted
principles of cognitive behavioral therapy and combined
psychoeducation and motivational techniques  with
behavioral-therapeutic elements [13]; for example, education,
realistic goal-setting, and individual resources, and in particular,
the behavioral change theory targeted to smoking cessation by
using inexpensive Internet and mobile technologies in
combination with existing health care resources of GPs. The
content of the coaching program aimed at achieving a lasting
change of behavioral patterns with the help of individualized
education, motivation, exercise guidance, daily SMS text
messaging (short message service, SMS) reminders,
self-monitoring via Internet and, finally, through active
monitoring and approximately three telephone calls during the
12 weeks by the GPs or their staff. The framework of the
program is based on the idea by Buchkremer and Batra, of the
Department of Psychiatry and Psychotherapy, University of
Tiibingen, Germany [14,15]. The development and
implementation of the Web-based smoking cessation program
was carried out by WeCARE GmbH, Goéttingen, Germany. The
coaching program was subdivided into 12 different constitutive
modules. Each module was performed for one week and contains
particular tasks (Textbox 1), which were supported by
corresponding daily SMS reminders. The participant had to
perform a specific task each day and received a daily SMS
regarding that specific task.

The reminder contained adapted information to maintain
motivation, impart daily tips, and encourage daily performance
of the respective task. The specific daily tasks were offered on
the first day of each module. The coaching program also offered
a variety of printed material (emergency plan, relaxation
exercises, questionnaires, information, self-agreements, etc),
which was connected to the respective task and included
interactive buttons, video clips, and learning progress quizzes
to examine learning success (Figures 1 and 2).

e Your path to a life without tobacco

o Get down to brass tacks

e  This end is a beginning

o Alook at the substitute bench

e To understand the withdrawal

e  Reward pays twice

e Alternatively, for patients with COPD: Chronic bronchitis
o  Food as an alternative?

«  Relax without nicotine

e  Race against addiction

e  People are creatures of habit

o Alternative for light smokers: one is none

«  With knowingness against the levity

e Alternative for stress-smoking: stress does not dissolve in smoke

e The journey is the destination
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Figure 1. Specific daily tasks including interactive buttons, video clips, and learning progress quizzes.
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Figure 2. Sample printed materials: emergency plan, relaxation exercises, questionnaires, information, and self-agreements.

At the end of each week, participants were asked to give
feedback via the Internet concerning their condition and level
of motivation and whether or not they did their weekly tasks.
Participants could also communicate among themselves on a
forum or asked a HausMed team member in case they had any
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questions. The active monitoring (or rather supervising) of the
entire 12-week coaching course was carried out by the GP
through a separate login account in a secured physician area
(motivation, condition, and status of the module exercise). In
addition to that, three specified telephone calls from the GP or
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a qualified practice nurse (Weeks 2, 4, and 12) were
implemented to motivate and support the participants. If either
a participant’s motivation or condition declined notably at any
point during the coaching period or if the module exercise was
not completed, additional counseling from the GP or practice
nurse was given over the telephone. There was no limitation to
the frequency of website use, but participants were given a goal
of using the website at least once a week and GPs were advised
to log in into the program twice a week. No changes were made
to the coaching program within the entire study period.

Outcome Measures

The primary outcome measure was biochemically confirmed
smoking status 12 weeks after inclusion into the study by use
of a cotinine urine test. Secondary outcome measures were
self-reported smoking status, number of NRTs, weight in
kilograms, number of smoked cigarettes per day, physical
activity (range from 0-4), and breathing difficulties (range from
0-4). A higher number on the scale refers to a more frequent
physical activity and to more breathing difficulties. No changes
were made on the trial outcome measures within the entire study
period.

Statistical Analysis

Sample size calculation was performed with G*Power 3
correcting for the cluster design (intracluster correlation
coefficient=.05, average cluster size=3) for two-sided testing
(alpha is 5% and a power of 80%). For the expected effect,
abstinence rates of 30% versus 10% were assumed. Using these
assumptions, the calculated total sample size for primary
outcome smoking cessation was 152 participants. Taking
expected attrition into account, we aimed at recruiting a total
of 180 participants in about 80 general practices.

Baseline data are presented descriptively. Group differences
were calculated for all participants whose smoking status was
available at basecline and follow-up (completer collective).
Sensitivity analysis was performed by an intent-to-treat analysis
assuming that participants with missing values had no smoking
status change at all. The strongly variable cluster size caused
major numerical problems in the linear mixed model analysis.
As it was not possible to adjust for intracluster correlations
properly and because of the high variability of patients in
practices, it was decided to perform the main analysis using
Fisher’s exact test without accounting for the clusters. For the
main outcome smoking status, we also performed secondary
analyses based on logistic regression analyses with adjustments
for age, gender, height, and number of cigarettes smoked per
day. We further conducted generalized estimating equations as
sensitivity analysis to account for practices as patient clusters.
All analyses were performed using SPSS version 19.0.

Results

Originally 92 practices were interested in participating and were
randomized. However, 16 practices withdrew early after
randomization (7 GPs from the intervention and 9 GPs from
the control group), and 34 practices (19 GPs from the
intervention and 15 GPs from the control group) did not recruit
any participants for the study (Figure 3). Altogether, 168 patients
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were recruited from 42 practices (86 patients in 20 intervention
practices; 82 patients in 22 control practices) between May 19,
2011, and April 1, 2013. More than half of participants (54.5%,
66/121) were female, and the average age was 45.5 years. At
12 weeks, 35 participants in the intervention group did not show
up for the measurement. In the usual care group, 12 participants
had missing values at 12 weeks, and 1 of them had a missing
baseline value. For 121 participants (51 from the intervention
and 70 from the control group), information on smoking status
was available both at baseline and after 12 weeks
(complete-case). The proportion of non-completers (35/86;
12/82) was significantly higher (chi-square test, P<.001) in the
intervention than in the usual care group.

The intervention and control group were similar in gender, age,
weight, number of cigarettes smoked per day, and number of
years with nicotine consumption. However, participants in the
control group were significantly taller. A total of 7 participants
used NRTs, and one participant in each group used varenicline
at enrollment. There was no significant group difference found
for the use of NRT or for the intake of varenicline (Table 1).

The self-reported cessation rate among the intervention group
participants was 17.6% (9/51) and among the control group
participants was 14.3% (10/70) without a significant group
difference (P=.623). A logistic regression without adjustment
(OR 0.78, 95% CI 0.29-2.08) and after adjustment for age,
gender, and number of cigarettes smoked per day at baseline
(OR 0.62, 95% CI 0.22-1.78) revealed similar results. Within
the intent-to-treat analysis, self-reported cessation rate among
the intervention group was 10.5% (9/86). The self-reported
cessation rate of the control group was 11.3% (10/82). Results
from the logistic regression without adjustment (OR 1.19, 95%
CI1 0.46-3.09) and after adjustment for age, gender, height, and
number of cigarettes smoked per day at baseline (OR 1.04, 95%
CI1 0.39-2.80) were similar.

The results of the biochemical validation of the self-reported
cessation status revealed that only a few (3/8) of the documented
cotinine tests of the interventions group were positive, although
they self-reported smoking cessation. None of these 3
participants were on nicotine replacement therapies, which
would have explained the positive cotinine tests. The validation
of the self-reported cessation status from the control group
showed no disconfirmation. All six conducted cotinine tests
were negative. No cotinine tests were administered for 1
participant of the intervention group and 4 participants of the
control group who reported smoking cessation. The cessation
rate by use of the biochemical validation was 9.8% for the
intervention group (5/51) and 8.6% for the control group (6/70).
Results were similar from the logistic regression without
adjustment (OR 0.86, 95% CI 0.25-3.0) and after adjustment
for age, gender, and number of cigarettes smoked per day at
baseline (OR 0.63, 95% CI 0.17-2.40). The secondary analysis
using a generalized estimating equation showed also a
non-significant result (P=.74). Within the intent-to-treat analysis,
the confirmed cessation rate among the intervention group was
5.8% (5/86) and for the control group 7.3% (6/82). Results from
the logistic regression without adjustment (OR 1.28, 95% CI
0.38-4.36) and after adjustment for age, gender, and number of
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0.28-3.62) were similar (Table 2).

Figure 3. Participant flow of the study (GP=general practitioner; ITT=intent-to-treat; CC-Analysis=complete-case).
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Table 1. Baseline characteristics at enrollment.
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Intervention Usual care
n mean SD n mean SD Amean P
Age, years 86 422 12.6 81 45.8 12.8 2.6 .072%
Weight, kg 85 73.3 15.7 81 78.0 17.2 43 .068%
Height, cm 85 169.8 8.7 81 173.5 9.3 42 .009?
Cigarettes smoked per day, n 86 18.2 7.4 81 16.6 9.4 2.8 2182
Tobacco use, years 86 22.7 12.0 81 243 12.1 2.4 410%
Use of NRT 4 3 1.0
Nicotine patch 3 2 1.0°
Nicotine gum 1 1 1.0°
Intake of varenicline 1 1 1.0°
Gender, n (%) 274°
Females 51 (60.0) 40 (49.4)
Males 34 (40.0) 41 (50.6)

2P values from Student ¢ test.

P values from Fisher’s exact.

Table 2. Results of self-reported and biochemically confirmed cessation status for intent-to-treat and complete-case analyses (P values are from Fisher’s

exact test).

Intent-to-treat

Complete-case

Intervention group ~ Usual care Intervention group Usual care
n % n % P n % n % P
Self-reported cessation 9 10.5 10 122 810 9 17.6 10 143 .623
Not biochemically confirmed
Relapse 77 89.5 72 878 42 82.4 60 857
Disconfirmed 3 35 0 0 3 5.9 0 0
Missing test 1 1.2 4 4.9 1 2 4 5.7
Biochemically confirmed 5 5.8 6 7.3 762 5 9.8 6 8.5 1.0
Total N 86 100 82 100 51 100 70 100

The result from the secondary outcome, number of cigarettes
smoked per day, revealed within the complete-case analysis that
the mean difference after 12 weeks of the intervention group
was 2.7 cigarettes less than the mean difference of the control
group (95% CI -5.33 to -0.58; P=.045). After adjustment for
number of cigarettes smoked per day at baseline, age, gender,
and height, the difference between groups was no longer
significant (95% CI 0.27-4.72; P=.080). There were no
statistically significant group differences for other secondary
outcomes like weight, physical activity, use of NRT, intake of
varenicline, and breathing difficulties (Table 3). After 12 weeks,
8 participants used NRT and 4 participants used varenicline.
One participant of the usual care group with a documented use
of NRT did not further specify the used NRT. No participants
using nicotine replacement had either a self-reported or
biochemically confirmed cessation status.
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Adverse events from 26 participants were documented. In the
intervention group, 4 participants reported weight gain, 2
participants had increased perceived stress, 1 participant had a
sleep disorder, and 1 participant had increased irritability. In
the usual care group, 6 participants had increased perceived
stress, 5 participants had cardiovascular problems, 4 participants
reported fatigue, 4 participants reported weight gain, 2
participants had sweating, 1 participant had a sleep disorder,
and 1 participant specified increased irritability. Additionally,
one serious adverse event occurred that was not directly related
to the intervention: a participant in the usual care group died
due to a spontaneous rupture of an aortic aneurysm. This event
was considered to be unrelated to the intervention and the study
procedures.

J Med Internet Res 2014 | vol. 16 | iss. 9 | €218 | p.8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Mehring et al

Table 3. Results of NRT, breathing difficulties, physical activity, weight, and number of smoked cigarettes per day (complete-case analysis).

Intervention Usual care
n mean SD n mean SD A mean P
Use of NRT
Baseline 4 3 462%
Nicotine patch 3 2 6512
Nicotine gum 1 1 1.0%
After 12 weeks 4 4 .723%
Nicotine patch 0 2 5118
Nicotine gum 4 1 1672
Intake of varenicline
Baseline 1 1 1.0%
After 12 weeks 1 3 .640%
Breathing difficulties: (scale from 0 to 4)
Baseline 51 1.2 70 1.0 1.0 0 .980°
After 12 weeks 51 0.69 0.99 69 0.75 1.0 0.06 704°
Physical activity: (scale from 0 to 4)
Baseline 51 1.0 70 14 1.0 0 513°
After 12 weeks 51 1.25 1.25 70 1.44 1.1 0.19 231°
Weight, kg
Baseline 51 744 16.3 70 787 17.3 43 169°
After 12 weeks 48 748 17.2 67 80.1 17.2 53 .107°
Number of smoked cigarettes per day
Baseline 51 195 7.0 70 16.7 8.9 2.8 063°
After 12 weeks 51 102 7.7 69 102 8.3 -0.02 989°
Difference 51 -93 7.1 69 -6.6 7.3 2.7 045°

3P values from Fisher’s exact test.
P value from Student  test.

Discussion

Principal Findings
We found that the Web-based coaching program in combination
with telephone counseling and monitoring in general practice

was not effective for achieving smoking cessation compared to
usual care.

Some trials have already shown that smoking cessation programs
can be delivered effectively via the Internet [8,16-18], although
Web-based interventions are often accompanied by a high
attrition rate [19,20]. The evidence has been summarized in a
recent meta-analysis by Chen et al [9]. They concluded that
computer and other electronic aids increase to a small extent
the likelihood of prolonged smoking cessation compared to no
intervention.  Another meta-analysis of Web- and
computer-based smoking cessation programs indicates that there
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is currently sufficient evidence to support their use [21]. They
stated within a meta-analysis of 22 randomized controlled trials
(RCTs) that Web- or computer-based smoking cessation
programs led to a 1.5 times higher abstinence rate compared to
control groups. The effect of Web- or computer-based programs
was therefore similar to that of counseling interventions. Their
pooled cessation rate for Web- or computer-based programs
over the long term (12 months) was 9.9% (95% CI 8.9-10.9).
The advantage of a Web-based intervention compared to a
control group cannot be confirmed by the present results,
although our abstinence rates from both groups in the short term
were comparable to theirs. In a Cochrane review, Civljak et al
[10] also detected no consistent effects from trials that compared
Internet interventions with usual care.

For example, Mufioz et al [22] suggested that quit rates obtained
by using Internet interventions for smoking cessation are
comparable with quit rates reported from smoking cessation
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therapies or smoking cessation groups. Our present result
supports this fact as there was no significant difference between
the intervention and the usual care in a primary care setting.
Previous findings with a biochemical confirmation of the
self-reported cessation support our results. Patten et al [23]
revealed in adolescent smokers no significant treatment
differences between a brief office intervention and a Web-based
intervention. Their smoking abstinence rates after 24 weeks
were 12% versus 6% for the brief office intervention and
Internet-based intervention, respectively. The present
discrepancy of the self-reported smoking status (17.6%) and
the biochemical validation (9.8%) was noticeable even if this
conspicuousness is based on only three individuals in the
treatment group with a disconfirmed smoking status. It has been
reported that biochemical validation does not modify the
conclusions of low-intensity interventions trials [24]. Glasgow
et al observed a disconfirmation rate between 4-5% over all
groups. Compared to the present disconfirmation, we identified
a similar rate only in the intervention group of 3.5-5.9%. In the
control group, all conducted cotinine tests were negative so
there was no disconfirmation to be documented. The
self-reported cessation rate from 17.6% (complete-case) of the
intervention group compared to the confirmed rate from 9.8%,
beside the missing validation of 2% (n=1), leads to the
suggestion of a certain overestimation from the present
self-reported cessation rate. Nevertheless, this discrepancy could
have still occurred by chance due to the small number of
disconfirmed results.

The present study underlines how difficult it is to achieve
smoking cessation in primary care and how difficult it is to
motivate patients to quit smoking. Based on a parallel trial
conducted with comparable conditions, we identified that a
Web-based intervention with telephone counseling led to a
significantly greater weight reduction [25] compared to usual
care. This advantage was not shown regarding smoking
cessation. Many reasons have been already identified to explain
the low effectiveness of smoking cessation interventions in
general practice. Patients’ low motivation to quit [26,27],
patients’ low compliance [26,28], patients’ resistance to speak
about smoking [29,30], lack of time [31,32], lack of economical
reimbursement [28,33], lack of skills and low self-efficacy
[32,34], consideration of smokers’ other problems [30,35], and
an uneasy feeling when talking about smoking cessation [31,32]
have been already identified as barriers. Notwithstanding, even
interventions with a small effect are capable of substantially
decreasing diseases that are associated with nicotine use [36].

Strengths and Limitations

Strengths of the present study were the embedding of the study
in a realistic primary care setting and the use of a biochemical
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validation of the self-reported cessation status. However, some
important methodological aspects for the interpretation of the
study results need to be considered. First, the randomization of
the present study was conducted at the practice level before
individual participants were included. Thus, physicians knew
whether they recruited patients for the intervention or the control
group, which could lead to bias. Second, due to the highly
variable cluster sizes the statistical analysis of our data was not
straightforward. Classical linear mixed models taking the cluster
design into account could not be used because of numerical
problems. Therefore, we used simple Fishers’ exact test (which
ignores intracluster correlation) and an additional multilevel
analysis (which runs into problems when cluster sizes differ)
as sensitivity analysis. Third, according to our power
calculations the target number of participants was not completely
reached due to a slow recruitment of participants, and at a certain
point the study had to be stopped, which may have reduced the
study’s ability to detect significant differences between the
groups. Fourth, the proportion of participants without follow-up
values was undoubtedly higher in the intervention than in the
usual care group. This could be partly due to the fact that
participants in the control group received a small financial
incentive while those in the intervention group did not.
Participants in the intervention group might also have been less
willing to have an additional practice visit after completing the
program than those in the control group who had little practice
contact otherwise. Therefore, our complete-case analysis with
the self-reported cessation might overestimate the rates to some
extent. Within the intent-to-treat analysis, where the missing
post values were replaced without a change of smoking status
(baseline carried forward), the cessation rates were clearly
smaller. Fifth, the content of the usual care was not further
evaluated. The practitioners of the control group were asked to
change nothing in their usual way of counseling and to treat
their participants in the same manner as usual. There was no
additional documentation of their counseling provided.

Conclusions

Our findings suggest that the tested Web-based coaching
program in combination with telephone counseling and
monitoring in general practice was not effective for achieving
smoking cessation compared to usual care. The effect was
similar to usual primary care and comparable to other
Web-based interventions. We identified a discrepancy of
self-reported smoking cessation and the biochemical validation,
which should be reconsidered for further studies. The limited
statistical power and the high drop-out rate may have reduced
the study’s ability to detect significant differences between the
groups. Further RCTs are needed in order to investigate
long-term outcomes and interventions in larger populations, as
well as in the contents of usual primary care.

AS, KL, and MM designed the study. MM wrote the initial protocol with supervision from AS and KL. MM coordinated the
study with MH. MM, KL, AS, MH, and SW did the analysis. MM drafted the manuscript with contributions from AS, KL, SW,
and MH. All authors read and approved the final manuscript. MM is the guarantor.

http://www.jmir.org/2014/9/e218/

RenderX

J Med Internet Res 2014 | vol. 16 | iss. 9 | €218 | p.10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mehring et al

Conflicts of Interest

This study was completely funded by HausMed eHealth Services GmbH (Berlin, Germany). The sponsor did not have access to
study data and did not influence the development of this manuscript. AS, KL, and MM are employed at University Hospital
Klinikum rechts der Isar, Technische Universitdt Miinchen. MH is a medical student. SW is employed at the Institute for Medical
Biometry, Epidemiology und Medical Informatics (IMBEI), Universitdtsklinikum des Saarlandes, Homburg/Saar.

Multimedia Appendix 1

HausMed - Presentation Video.

[MP4 File (MP4 Video). 20MB - jmir v16i9¢218 appl.mp4 ]

Multimedia Appendix 2

Waiting room advertisement.

[PPT File (Microsoft PowerPoint Presentation), IMB - jmir v16i9e218 app2.ppt ]

Multimedia Appendix 3
CONSORT-EHEALTH checklist V1 6.2 [37].

[PDF File (Adobe PDF File). 995KB - jmir_v16i9e218 app3.pdf]

References

1. World Health Organization. Fact sheet N° 339. 2013. URL.: http://www.who.int/mediacentre/factsheets/fs339/en/ [accessed
2014-05-12] [WebCite Cache ID 6PVulbQrl]

2. World Health Organization. Building blocks for Tobacco Control - A Handbook. 2004. URL: http://whglibdoc.who.int/
publications/2004/9241546581_eng.pdf?ua=1 [accessed 2014-05-12] [WebCite Cache ID 6PVzOI3sT]

3. Lader D. Smoking-related Behaviour and Attitudes. 2008. Opinions Survey Report No 40 URL: http://www.ons.gov.uk/
ons/rel/lifestyles/smoking-related-behaviour-and-attitudes/2008-09/index.html [accessed 2014-05-12] [WebCite Cache ID
6PWObgVHN]

4.  Centers for Disease Control. MMWR. Morbidity and Mortality Weekley Report 2011; 60; 2011. Quitting smoking among
adults - United States - 2001-2010 URL: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6044a2.htm [accessed
2014-09-17] [WebCite Cache ID 6Sf7PAMvS5]

5. Silagy C, Stead LF. Physician advice for smoking cessation. Cochrane Database Syst Rev 2001(2):CD000165. [doi:
10.1002/14651858.CD000165] [Medline: 11405953]

6. Brown J, Michie S, Raupach T, West R. Prevalence and characteristics of smokers interested in internet-based smoking
cessation interventions: cross-sectional findings from a national household survey. J Med Internet Res 2013;15(3):e50
[EREE Full text] [doi: 10.2196/jmir.2342] [Medline: 23506944]

7. Royal Pingdom. 2012. Internet 2012 in numbers URL: http://royal.pingdom.com/2013/01/16/internet-2012-in-numbers/
[accessed 2014-05-12] [WebCite Cache ID 6PVyo35Rz]

8. Swartz LH, Noell JW, Schroeder SW, Ary DV. A randomised control study of a fully automated internet based smoking
cessation programme. Tob Control 2006 Feb;15(1):7-12 [FREE Full text] [doi: 10.1136/tc.2003.006189] [Medline: 16436397]

9.  Chen YF, Madan J, Welton N, Yahaya I, Aveyard P, Bauld L, et al. Effectiveness and cost-effectiveness of computer and
other electronic aids for smoking cessation: a systematic review and network meta-analysis. Health Technol Assess
2012;16(38):1-205, iii [FREE Full text] [doi: 10.3310/hta16380] [Medline: 23046909]

10. Civljak M, Stead LF, Hartmann-Boyce J, Sheikh A, Car J. Internet-based interventions for smoking cessation. Cochrane
Database Syst Rev 2013;7:CD007078. [doi: 10.1002/14651858.CD007078.pub4] [Medline: 23839868]

11.  Research Randomizer Program. URL: http://www.randomizer.org/ [accessed 2014-07-18] [WebCite Cache ID 6RA14U999]

12. HausMed eHealth Services GmbH. Berlin, Germany URL: http://www.hausmed.de/ [accessed 2014-07-18] [WebCite Cache
ID 6RAIXITdL]

13.  Miller WR, Rollnick S. Motivational Interviewing. In: Helping People Change (Applications of Motivational Interviewing).
New York: The Guilford Press; 2002.

14. Batra A, Buchkremer G. Nichtrauchen!. Stuttgart: Kohlhammer Verlag; 2013.

15. Batra A. Treatment of tobacco dependence. Dtsch Arztebl Int 2011 Aug;108(33):555-564 [EREE Full text] [doi:
10.3238/arztebl.2011.0555] [Medline: 21912578]

16. Brendryen H, Kraft P. Happy ending: a randomized controlled trial of a digital multi-media smoking cessation intervention.
Addiction 2008 Mar;103(3):478-84; discussion 485. [doi: 10.1111/1.1360-0443.2007.02119.x] [Medline: 18269367]

http://www.jmir.org/2014/9/e218/ J Med Internet Res 2014 | vol. 16 | iss. 9 | €218 | p.11
(page number not for citation purposes)

RenderX


https://www.jmir.org/article/downloadSuppFile/3536/15580
https://www.jmir.org/article/downloadSuppFile/3536/15580
https://www.jmir.org/article/downloadSuppFile/3536/15581
https://www.jmir.org/article/downloadSuppFile/3536/15581
https://www.jmir.org/article/downloadSuppFile/3536/15582
https://www.jmir.org/article/downloadSuppFile/3536/15582
http://www.who.int/mediacentre/factsheets/fs339/en/
http://www.webcitation.org/6PVulbQr1
http://whqlibdoc.who.int/publications/2004/9241546581_eng.pdf?ua=1
http://whqlibdoc.who.int/publications/2004/9241546581_eng.pdf?ua=1
http://www.webcitation.org/6PVzOl3sT
http://www.ons.gov.uk/ons/rel/lifestyles/smoking-related-behaviour-and-attitudes/2008-09/index.html
http://www.ons.gov.uk/ons/rel/lifestyles/smoking-related-behaviour-and-attitudes/2008-09/index.html
http://www.webcitation.org/6PW0bgVHN
http://www.webcitation.org/6PW0bgVHN
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6044a2.htm
http://www.webcitation.org/6Sf7PAMv5
http://dx.doi.org/10.1002/14651858.CD000165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11405953&dopt=Abstract
http://www.jmir.org/2013/3/e50/
http://dx.doi.org/10.2196/jmir.2342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23506944&dopt=Abstract
http://royal.pingdom.com/2013/01/16/internet-2012-in-numbers/
http://www.webcitation.org/6PVyo35Rz
http://tobaccocontrol.bmj.com/cgi/pmidlookup?view=long&pmid=16436397
http://dx.doi.org/10.1136/tc.2003.006189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16436397&dopt=Abstract
http://www.journalslibrary.nihr.ac.uk/hta/volume-16/issue-38
http://dx.doi.org/10.3310/hta16380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23046909&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD007078.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23839868&dopt=Abstract
http://www.randomizer.org/
http://www.webcitation.org/6RA14U999
http://www.hausmed.de/
http://www.webcitation.org/6RA1xITdL
http://www.webcitation.org/6RA1xITdL
http://dx.doi.org/10.3238/arztebl.2011.0555
http://dx.doi.org/10.3238/arztebl.2011.0555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21912578&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2007.02119.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18269367&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mehring et al

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Prochaska JO, Butterworth S, Redding CA, Burden V, Perrin N, Leo M, et al. Initial efficacy of MI, TTM tailoring and
HRI's with multiple behaviors for employee health promotion. Prev Med 2008 Mar;46(3):226-231 [FREE Full text] [doi:
10.1016/j.ypmed.2007.11.007] [Medline: 18155287

Japuntich SJ, Zehner ME, Smith SS, Jorenby DE, Valdez JA, Fiore MC, et al. Smoking cessation via the internet: a
randomized clinical trial of an internet intervention as adjuvant treatment in a smoking cessation intervention. Nicotine Tob
Res 2006 Dec;8 Suppl 1:559-S67. [Medline: 17491172]

Maifianes G, Vallejo MA. Usage and effectiveness of a fully automated, open-access, Spanish Web-based smoking cessation
program: randomized controlled trial. J Med Internet Res 2014;16(4):e111 [EREE Full text] [doi: 10.2196/jmir.3091]
[Medline: 24760951]

Eysenbach G. The law of attrition. J Med Internet Res 2005;7(1):e11 [FREE Full text] [doi: 10.2196/jmir.7.1.e11] [Medline:
15829473]

Myung SK, McDonnell DD, Kazinets G, Seo HG, Moskowitz JM. Effects of Web- and computer-based smoking cessation
programs: meta-analysis of randomized controlled trials. Arch Intern Med 2009 May 25;169(10):929-937. [doi:
10.1001/archinternmed.2009.109] [Medline: 19468084]

Muiioz RF, Aguilera A, Schueller SM, Leykin Y, Pérez-Stable EJ. From online randomized controlled trials to participant
preference studies: morphing the San Francisco Stop Smoking site into a worldwide smoking cessation resource. ] Med
Internet Res 2012;14(3):¢64 [EREE Full text] [doi: 10.2196/jmir.1852] [Medline: 22739225]

Patten CA, Croghan IT, Meis TM, Decker PA, Pingree S, Colligan RC, et al. Randomized clinical trial of an Internet-based
versus brief office intervention for adolescent smoking cessation. Patient Educ Couns 2006 Dec;64(1-3):249-258. [doi:
10.1016/j.pec.2006.03.001] [Medline: 16616449]

Glasgow RE, Mullooly JP, Vogt TM, Stevens VJ, Lichtenstein E, Hollis JF, et al. Biochemical validation of smoking status:
pros, cons, and data from four low-intensity intervention trials. Addict Behav 1993;18(5):511-527. [Medline: 8310871]
Mehring M, Haag M, Linde K, Wagenpfeil S, Frensch F, Blome J, et al. Effects of a general practice guided web-based
weight reduction program--results of a cluster-randomized controlled trial. BMC Fam Pract 2013;14:76 [EREE Full text]
[doi: 10.1186/1471-2296-14-76] [Medline: 23981507]

Young JM, Ward JE. Implementing guidelines for smoking cessation advice in Australian general practice: opinions, current
practices, readiness to change and perceived barriers. Fam Pract 2001 Feb;18(1):14-20 [FREE Full text] [Medline: 11145622
Cornuz J, Ghali WA, Di Carlantonio D, Pecoud A, Paccaud F. Physicians' attitudes towards prevention: importance of
intervention-specific barriers and physicians' health habits. Fam Pract 2000 Dec;17(6):535-540 [FREE Full text] [Medline:
11120727]

O'Loughlin J, Makni H, Tremblay M, Lacroix C, Gervais A, Déry V, et al. Smoking cessation counseling practices of
general practitioners in Montreal. Prev Med 2001 Dec;33(6):627-638. [doi: 10.1006/pmed.2001.0937] [Medline: 11716660]
McLeod D, Somasundaram R, Howden-Chapman P, Dowell AC. Promotion of smoking cessation by New Zealand general
practitioners: a description of current practice. N Z Med J 2000 Nov 24;113(1122):480-485. [Medline: 11198538]
Coleman T, Murphy E, Cheater F. Factors influencing discussion of smoking between general practitioners and patients
who smoke: a qualitative study. Br J Gen Pract 2000 Mar;50(452):207-210 [EREE Full text] [Medline: 10750230]
Gallefoss F, Drangsholt K. [Smoking cessation intervention and barriers against it among general practitioners in Vest-Agder
county]. Tidsskr Nor Laegeforen 2002 Nov 10;122(27):2608-2611 [FREE Full text] [Medline: 12523189]

Helgason AR, Lund KE. General practitioners' perceived barriers to smoking cessation-results from four Nordic countries.
Scand J Public Health 2002;30(2):141-147. [doi: 10.1080/14034940210133799] [Medline: 12028863 ]

Saywell RM, Jay SJ, Lukas PJ, Casebeer LL, Mybeck KC, Parchman ML, et al. Indiana family physician attitudes and
practices concerning smoking cessation. Indiana Med 1996;89(2):149-156. [Medline: 8867414]

Kottke T, Willms D, Solberg L, Brekke M. Physician-delivered smoking cessation advice: issues identified during
ethnographic interviews. Tobacco Control 1994 Mar 01;3(1):46-49. [doi: 10.1136/tc.3.1.46]

Bremberg S, Nilstun T, Kovac V, Zwitter M. GPs facing reluctant and demanding patients: analysing ethical justifications.
Fam Pract 2003 Jun;20(3):254-261 [FREE Full text] [Medline: 12738693]

Ockene JK. Physician-delivered interventions for smoking cessation: strategies for increasing effectiveness. Prev Med 1987
Sep;16(5):723-737. [Medline: 3317393]

Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing evaluation reports of
Web-based and mobile health interventions. J Med Internet Res 2011;13(4):e126 [FREE Full text] [doi: 10.2196/jmir.1923]
[Medline: 22209829]

Abbreviations

COPD: chronic obstructive pulmonary disease
GP: general practitioner

NRT: nicotine replacement therapy

RCT: randomized controlled trial

http://www.jmir.org/2014/9/e218/ J Med Internet Res 2014 | vol. 16 | iss. 9 | €218 | p.12

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/18155287
http://dx.doi.org/10.1016/j.ypmed.2007.11.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18155287&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17491172&dopt=Abstract
http://www.jmir.org/2014/4/e111/
http://dx.doi.org/10.2196/jmir.3091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24760951&dopt=Abstract
http://www.jmir.org/2005/1/e11/
http://dx.doi.org/10.2196/jmir.7.1.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15829473&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2009.109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19468084&dopt=Abstract
http://www.jmir.org/2012/3/e64/
http://dx.doi.org/10.2196/jmir.1852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22739225&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2006.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16616449&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8310871&dopt=Abstract
http://www.biomedcentral.com/1471-2296/14/76
http://dx.doi.org/10.1186/1471-2296-14-76
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23981507&dopt=Abstract
http://fampra.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11145622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11145622&dopt=Abstract
http://fampra.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11120727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11120727&dopt=Abstract
http://dx.doi.org/10.1006/pmed.2001.0937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11716660&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11198538&dopt=Abstract
http://bjgp.org/cgi/pmidlookup?view=long&pmid=10750230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10750230&dopt=Abstract
http://tidsskriftet.no/article/626358
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12523189&dopt=Abstract
http://dx.doi.org/10.1080/14034940210133799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12028863&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8867414&dopt=Abstract
http://dx.doi.org/10.1136/tc.3.1.46
http://fampra.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=12738693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12738693&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3317393&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Mehring et al

Edited by G Eysenbach; submitted 13.05.14; peer-reviewed by H Brendryen, S Hall; comments to author 27.05.14; revised version
received 18.07.14; accepted 23.08.14; published 24.09.14

Please cite as:

Mehring M, Haag M, Linde K, Wagenpfeil S, Schneider A

Effects of a Guided Web-Based Smoking Cessation Program With Telephone Counseling: A Cluster Randomized Controlled Trial
J Med Internet Res 2014,16(9):e218

URL: http://www.jmir.org/2014/9/e218/

doi:10.2196/jmir.3536
PMID:25253539

©Michael Mehring, Max Haag, Klaus Linde, Stefan Wagenpfeil, Antonius Schneider. Originally published in the Journal of
Medical Internet Research (http://www.jmir.org), 24.09.2014. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this
copyright and license information must be included.

http://www.jmir.org/2014/9/e218/ J Med Internet Res 2014 | vol. 16 | iss. 9 | €218 | p.13
(page number not for citation purposes)

RenderX


http://www.jmir.org/2014/9/e218/
http://dx.doi.org/10.2196/jmir.3536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25253539&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

