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Abstract

Background: Web-based tailored interventions provide users with information that is adapted to their individual characteristics
and needs. Randomized controlled trials assessing the effects of tailored alcohol self-help programs among adults are scarce.
Furthermore, it is a challenge to develop programs that can hold respondents’ attention in online interventions.

Objective: To assess whether a 3-session, Web-based tailored intervention is effective in reducing acohol intake in high-risk
adult drinkers and to compare 2 computer-tailoring feedback strategies (alternating vs summative) on behavioral change, dropout,
and appreciation of the program.

Methods: A single-blind randomized controlled trial was conducted with an experimental group and a control group (N=448)
in Germany in 2010-2011. Follow-up took place after 6 months. Drinking behavior, health status, motivational determinants, and
demographics were assessed among participants recruited via an online access panel. The experimenta group was divided into
2 subgroups. In the alternating condition (n=132), the tail ored feedback was split into a series of messages discussing individual
topics offered while the respondent was filling out the program. Participants in the summative condition (n=181) received all
advice at once after having answered al questions. The actual textswereidentical for both conditions. The control group (n=135)
only filled in 3 questionnaires. To identify intervention effects, logistic and linear regression analyses were conducted among
complete cases (n=197) and after using multiple imputation.

Results:  Among the complete cases (response rate: 197/448, 44.0%) who did not comply with the German national guideline
for low-risk drinking at baseline, 21.1% of respondents in the experimental group complied after 6 months compared with 5.8%
in the control group (effect size=0.42; OR 2.65, 95% Cl 1.14-6.16, P=.02). The experimental group decreased by 3.9 drinks per
week compared to 0.4 drinks per week in the control group, but this did not reach statistical significance (effect size=0.26;
beta=—0.12, 95% CI —7.96 to 0.03, P=.05). Intention-to-treat analyses also indicated no statistically significant effect. Separate
analyses of the 2 experimental subgroups showed no differences in intervention effects. The dropout rate during the first visit to
the intervention website was significantly lower in the alternating condition than in the summative condition (OR 0.23, 95% CI
0.08-0.60, P=.003). Program appreciation was comparable for the 2 experimental groups.

Conclusions: Complete case analyses reveaed that Web-based tailored feedback can be an effective way to reduce alcohol
intake among adults. However, this effect was not confirmed when applying multiple imputations. There was no indication that
one of the tailoring strategies was more effective in lowering alcohol intake. Nevertheless, the lower attrition rates we found
during the first visit suggest that the version of the intervention with alternating questions and advice may be preferred.
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Introduction

Although the consumption of alcohol is associated with
numerous negative consequences, such as cardiovascular
disease, cancer, cirrhosis, neuropsychiatric disorders, traffic
accidents, and reduced work productivity [1-3], high alcohol
consumption ishighly prevalent among adultsworldwide[4-6].
Many people with unhealthy drinking patterns are not aware of
their acohol intake or the problems associ ated with this behavior
[7,8]; others are aware, but do not seek care, help, or support
[9-11] possibly out of fear, shame, or lack of time. The high
prevalence of unhealthy drinkers and the low number of them
who seek help underline the need for easily accessible and
low-threshol d interventionsto encourage peopleto reduce their
alcohol intake.

Web-based tailored interventions in which information is
adapted to the user’sindividual characteristicsand needsto give
them personally appropriate advice [12,13] have proved an
effective tool to improve health-related behaviors. Various
studies have reported favorable effects on lifestyle behaviors,
such asincreasing physical activity [14,15], increasing fruit and
vegetable consumption and lowering saturated fat intake [16],
and giving up smoking [17]. The main advantages of
intervention programs providing tailored advice compared to
nontailored materials are that they contain less unnecessary
information and more attractive and relevant information
[18,19], they are cost-effective [20], the tailored messages are
more likely to be read, saved, printed out, remembered, and
discussed with others [13,21-23], and tailored information is
more effective for behavior change than generic messages
[12,24,25].

To date, several studies of Web-based tailored alcohol
interventions have been published, but randomized controlled
trialsamong the general adult population using tailored self-help
programs have been scarce[25-32]. Most previous studieswere
conducted among young people, especially among university
or student populations [33-37]. These samples are not
representative of the general population and may, for example,
differ in motivation to change, reading level, computer and
Internet access, and computer literacy [37]. Earlier studies
reported that single-session, individually personalized feedback
without therapeutic guidance can be an effective and
cost-effective method to reduce alcohol consumption [38]. A
recently published study of adult men using a single-session
intervention in which respondents had to go to alaboratory to
participate in an online 10-minute intervention reported only
on short-term effects 1 month after the intervention [26].

Little research has been doneto assesswhat elements work well
in tailored interventions. The 5 criteria of Health Behavior
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Change treatment on the Internet (HBC-lI)—advise, assist,
assess, provide anticipatory guidance, and arrange
follow-up—form essential, but not sufficient, elements that
determine whether a program offers potential for behavior
change [39]. Other feasible elements appear to be the use of
tailoring strategies, such as normative, positive, and ipsative
feedback, personal tone, and empathy [40]. Factors explaining
the differencesin effectiveness of programsinclude the number
of contact/exposure moments, the use of theory, the layout, the
communication channel, the length of the questionnaires, the
amount of information given, and the depth of tailoring [12,41].

Although Internet-based programs have the potential to reach
large numbers of people, various studies have pointed out that
the actual use may be limited and that high rates of attrition are
common [42-47]. To prevent early dropout and, thus, increase
the effectiveness of a program, 2 different strategies could be
used to hold respondents’ attention in online interventions. In
thefirst strategy, questions and advice are given alternately, so
that the respondents are rewarded while they are still filling in
the questionnaires and are thereby motivated to continue. Such
alternation might also enhance the attractiveness of the program.
In the second strategy, adviceisgivenin amoretraditiona way
at the end of the session (ie, after the last question has been
completed). This method may lead to postponement of
dropout—provided that the questionnaires are not too
long—because respondents have to wait until the end of the
guestionnaire before receiving tailored feedback. Yet, this
method may also increase the risk that the participant becomes
overwhelmed by the amount of information he or she receives
all at once [48].

The objective of our study was twofold. First, we explored the
overall effectiveness of a3-session, Web-based, tailored alcohol
intervention for unhealthy drinkers in the genera adult
population. Second, we compared the dropout rate, effectiveness,
and user sdtisfaction of 2 kinds of feedback strategies
(alternating vs summative).

Methods

Participants, Procedure, and Study Design

We conducted arandomized controlled trial (ISRCTN91623132)
involving an experimental group and awaiting list control group,
with afollow-up measurement after 6 months. Theintervention,
focusing on unhealthy drinkers in the general population, was
conducted online in Germany in June 2010 to January 2011.
Adult participants were recruited viaan online access panel (ie,
aregister of a sample who expressed willingness to participate
in online surveys and research studies) called respondi AG
(place of business: Cologne, Germany). The sample received
an email containing a link to either the intervention website
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(experimental group) or a Web-based alcohol questionnaire
(control group). Randomization was carried out by a computer
system. Two reminder messagesin theform of emailswere sent
to individuals of the sample who did not respond to the first
invitation. Incentives, in the form of bonus points that
respondents could exchange for cash, a gift voucher, or a
charitable donation were given to respondents who filled in the
guestionnaires completely. Informed consent was given during
theregistration process asapane member in which the members
gave permission to use their data for scientific research.

Inclusion Criteria

Thefollowing inclusion criteriawere established for this study:
being a panel member of respondi; having computer/Internet
literacy; having sufficient command of German; being 18 years
or older; and having an unhealthy drinking pattern, which was
defined as (1) not complying with the guideline recommending
no more than 1 glass (women) or 2 glasses (men) of alcohol per
day, (2) drinking on more than 5 days per week, (3) having a
score higher than 7 on the Alcohol Use Disorders|dentification
Test (AUDIT) [49], or (4) currently trying to become pregnant,
drinking alcohol while pregnant or breastfeeding (in relation to
pregnancy), or trying to get one's partner pregnant (for men).

Intervention

The intervention program, called Alcohol-Everything Within
the Limits?! (German: “Alkohol-Alles im griinen Bereich?!,”
see Figure 1), is a Web-based, 3-session, tailored program
targeting adult problem drinkers. The main aim of the
intervention wasto stimul ate participantsto lower their alcohol
intake. The theoretical framework for the development of the
intervention was the 1-Change model [50]. This psychosocial
model was chosen because it combines different models and
integrates these in premotivational, motivational, and
postmoativational phases, which is optimal for use in computer
tailoring to support the process of behavioral change. The
I-Change model builds on other psychosocial models, such as
the Theory of Planned Behavior [51], Social Cognitive Theory
[52], the Hedlth Belief Model [53], and the Transtheoretical
Model [54].

The personalized advice, which was presented immediately on
the respondent’s computer screen, consisted of 5 parts, each
focusing on adifferent psychosocial construct of the model (ie,
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knowledge, awareness, attitude, social influence, self-efficacy,
and action planning). The first part of the program served as a
starting point of the drinking behavior change process
(premotivational phase) by addressing the concepts of
knowledge and awareness: it gaveinformation about the German
alcohol guidelines, specifically, not drinking more than 1
(women) or 2 (men) standard drinks (ie, drinks containing 10
grams of acohol) per day and having at least 2 acohol-free
days aweek, and assessed whether respondents were meeting
this guideline by using comparative/normative feedback. In
addition, respondents’ scores were depicted graphically using
atraffic light symbol (indicating whether they met, almost met,
or did not meet the guidelines). To increase the respondent’s
level of knowledge, the relation between alcohol and various
diseases was explained, and information tailored to the
respondent’s health status was given about alcohol and
pregnancy, and about the possible influence of participants
drinking behavior on their children (if applicable). The second
part of the program offered personalized feedback concerning
the perceived pros and cons of alcohol drinking as perceived
by the respondent, with the goal of creating a positive attitude
toward not drinking more than 1 (women) or 2 (men) alcoholic
drinks per day. Thethird part explained theimportance of social
influencein atailored message by focusing on the respondent’s
partner, family, friends, and colleagues. In the fourth part,
preparatory action plans were defined to prepare the intended
behavioral change. The final part focused on self-efficacy and
coping plans by identifying difficult situations and suggesting
ways to cope with them. Personalized tips were given on how
to deal with the perceived difficult situations to overcome
potential barriers (postmotivational phase), and the situations
and plans were summarized for individual respondentsto help
them remember these.

During the feedback moment after 3 months and the follow-up
measurement after 6 months, participants of the experimental
group again received personalized advice based on their previous
scores for the psychosocial constructs. Additionally, ipsative
feedback was given about the respondents’ alcohol intake by
comparing the drinking score at the current visit with that at the
last visit or visits. Feedback was given about potential change
and all scoreswereillustrated in agraph to enabl e the respondent
to monitor the total change process at a glance.
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Figure 1. Screenshot of the intervention website, showing personal advice regarding preparatory plans.
[ [ https// s alkoholallesimgruenenbereich.de/zum-test - _-,O - EGXH '<b>Zum::t!<'fb> —_ L‘ 5
Startseite =~ Zum Test! | Die Alkoholkampagne | FAQ's | Kontakt
A S N 2 ==
Zum Test!

Ihre Vorbereitungspldne

Welche Plane haben Sie gemacht?

u lhr Umfeld wissen lassen, dass Sie vorhaben, weniger Alkohol zu trinken.

Das ist gut, denn Menschen aus lhrer Umgebung kénnen Sie motiviersn und unterstitzen. Es ist dann einfacher,
Ihre guten Vorsatze zu erreichen. Sie kdnnen |hre Freunde bitten, lhnen keinen Alkohol anzubieten. Versuchen
zgen, wenn jemand lhnen dennoch ein alkoholisches Getrénk anbietet. Das wird besonders
leicht, wenn Sie einen guten Grund nennen kénnen, beispielsweise: Sie mdssen noch Autofahren oder am
nachsten Tag fur die Arbeit fit sein. Die meisten Menschen akzeptieren diese Grinde. Vielleicht gibt es jemanden
in Ihrem Umfeld, der {auch) geme seinen Alkohelkonsum verringern machte. Sie kénnten zusammen versuchen,

Sie auch .nemn” zu =

dieses Ziel zu erreichen.

Es ist gut, dass Sie den oben genannten Plan gemacht haben, Herr Schulz
Dieser kann Ihnen dabei helfen, weniger zu trinken und semit kdnnen Sie |hre guten Vorsatze
tatséchlich umsetzen.

Conditions

All study groups received identical questionnaires. After
completing the third measurement, respondents in the waiting
list control group were given thelink to the intervention website
where they could also receive personalized advice. The
experimental condition was divided into 2 subgroups. The
intervention website for these 2 subgroups offered the same
feedback messages. At all 3 feedback moments (at baseline,
after 3 months, and after 6 months), 1 experimental subgroup
received questions and personal advice aternately (alternating
condition) whereas respondents in the other experimental
subgroup were given all personal advice at once after having
answered all the questions (summative condition). In other
words, in the alternating condition, the feedback message was
split into a series of messages discussing individual topics
offered while the respondent was still compl eting the Web-based
session, wheresas in the summative condition, the entire set of
materials/feedback messages was provided at one time at the
end of the Web-based session. The actual texts were identical
for both conditions. Both subgroups also received a full
overview of their advice (equivalent to approximately 7 to 10
A4 pages of text, including pictures and graphics) at the end of
a session/measurement, which they could print or save onto
their computer. We gave personalized feedback again after 6
months to stimulate participation and to enable us to reassess
user satisfaction with the program.

http://www.jmir.org/2013/9/e206/
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Questionnaires

Drinking Behavior

Weekly alcohol intake was measured by the widely used Dutch
5-item Quantity-Frequency-Variability (QFV) questionnaire
[55]. The AUDIT was used to identify problem drinking [49].
Habitual drinking behavior was assessed by the 12-item
Self-Report Habit Index (SRHI) questionnaire [56].

Psychosocial Determinants

Knowledge regarding the national alcohol guideline was
assessed by 1 question: “What do you think is the standard
acceptable alcohol amount per day and per week?' with 14
answering options, such as“ Two glasses every day isallowed.”
A knowledge test was included in the final measurement for al
3 conditions, consisting of 9 questions, such as “How much
alcohol isrecommended (ie, permitted without having to worry
about unfavorable consequences) during pregnancy?’ or “How
much alcohol does a standard drink contain?’

Attitude was assessed by 6 pros and 6 cons of alcohal intake,
such as “Drinking acohal...allows me to relax” and “...is bad
for my hedth” (1=totally disagree; 5=totally agree; pros
alpha=.83, cons apha=.71).

Social influence was assessed by dividing this concept into
norm, modeling, and support. Norm was assessed using the
following item “According to people in my immediate
environment, | should definitely drink no more than 1 glass
(women) or 2 glasses (men) of alcohol aday (=1)" to“I should
definitely drink more than 1 glass (women) or 2 glasses (men)
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of alcohol aday (=5).” Modeling was assessed by asking “How
many people in your immediate environment drink no more
than 1 glass (women) or 2 glasses (men) of alcohol a day?’
(1=nobody; 5=everybody). Support was assessed by including
the statement “People in my direct environment support mein
my efforts to drink no more than 1 glass (women) or 2 glasses
(men) of alcohol a day” (1=no, they don’'t support me at all;
4=yes, they support me very much).

Self-efficacy was assessed by 6 itemsregarding difficult social,
emotional, and routine situations, such as*1’ m able to meet the
alcohol guideline...whenl’m at aparty,” “...when | feel stressed
or nervous,” and“...during ameal” (1=no, definitely not; 2=yes,
definitely; alpha=.81).

Preparatory plans were assessed by 4 items, such as “I'm
planning to take less money with me when | go out, so | can’t
buy a lot of alcoholic drinks’ (1=no, definitely not; 5=yes,
definitely; alpha=.77).

Coping plans were assessed by 6 items regarding the various
risk situations, such as“1’ve made a plan to drink no more than
1 glass (women) or 2 glasses (men) of alcohol when | feel
stressed or nervous’ (1=totally disagree; 5=totally agree,
alpha=.96).

Motivational stage of drinking in accordance with the alcohol
guideline was assessed by applying the Transtheoretical Model
of Behavior Change [54]. We used 1 item: “Do you intend to
drink on no morethan 5 days per week and no morethan 1 glass
(women) or 2 glasses (men) of alcohol aday?’ (1=no, | don’t
intend to do so; 2=l never thought about it; 3=l thought about
it, but I don’'t know yet; 4=yes, but not within the next 5 years,
yes, 5=within 1-5 years; 6=yes, within 6-12 months, 7=yes,
within 3-6 months; 8=yes, within 1-3 months; 9=yes, within a
month; 10=yes, and I’m already doing s0).

Health Status

Six items were used to assess if respondents suffered from
diabetes mellitus, anginapectoris, cancer, or high blood pressure
or had suffered a stroke or cardiac infarction. Symptoms of
depression were assessed by means of the 10-item Center for
Epidemiologic Studies Depression Scale (CES-D10) [57].

Demographic I nformation

Thefollowing demographic variableswere assessed: age, gender
(1=male; 2=female), educational level (1=low/no education or
primary  education; 2=medium/secondary  education;
3=high/tertiary education), income (euros per month),
employment situation (1=paid employment; 2=no paid
employment), marital status, pregnancy/breastfeeding status
(1=pregnant/breastfeeding and drinking; 2=n/a), number of
children living at home, and native country (1=Germany;
2=other country).

Appreciation of the Program

Both experimental subgroupswereinvitedtofill inan evaluation
guestionnaire to assess the levels of personalization and their
appreciation of theintervention. Seven questionswereincluded,
such as“ The personal advicel received wasinteresting” (1=no,
absolutely not; 5=yes, absolutely).

http://www.jmir.org/2013/9/e206/
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Primary Objective

The primary objective was to compare the experimental group
(ie, the subgroups who received the computer-tail ored feedback
strategies) with the control group regarding (1) complying with
the alcohol guideline (healthy drinking; yes/no) after 6 months,
and (2) mean weekly acohol consumption (in number of
standard drinks) at 6 months after baseline.

Secondary Objective

The second objective was to compare the 2 computer-tailored
feedback strategies (alternating vs summative) in terms of
dropout rates, effects on drinking behavior, and appreciation of
the program.

Power Analyses

We estimated the required sample size for both the logistic
regression analysis and the linear regression analysis based on
the intervention effects of a comparable study by Riper et a
[25]. For the logistic regression anaysis, a power anaysis
calculation indicated that atotal sample of 180 respondentswas
needed (after possible attrition) to test for theintervention effect.
We calculated the sample size for 2 experimental groups and 1
control group based on a .05 level of significance, a statistical
power of 80%, and a 2-sided test. We expected that the
compliance with the guideline would be 20% in theintervention
groups and 5% in the control group. For the linear regression
analysis, a power analysis calculation indicated that a total
sampl e of 254 respondents was needed (after possible attrition)
to test for the intervention effect. Again, we calculated the
sample size for 2 experimental groups and 1 control group,
based on a.05 level of significance, astatistical power of 80%,
a 2-sided test, an effect size of 0.30 (when contrasting the 2
intervention groups with the control group), and a correlation
of 0.60 between premeasurement and postmeasurement of the
outcome variable.

Statistical Analyses

The datawere analyzed using SPSS software, version 19 (IBM
Corp, Armonk, NY, USA). To check whether the randomization
had been successful in terms of demographics and drinking
behavior; linear regression analyses were used for continuous
variablesand chi-squaretestsfor discrete variables. Descriptive
statistics were used for the characteristics of the study sample
and the dropout rate within the groups. Logistic regression
analyses were performed to determine differences in dropout
rates between the study conditions.

The 2 experimental groups together were compared to the
control group for drinking behavior. First, effect sizes were
calculated based on means and odds ratios (Cohen’'s d). Effect
sizes below 0.30 were considered small, whereas those between
0.30 and 0.80 were considered medium, and those greater than
0.80 were regarded as large [58]. Second, differences in effect
between the groups were explored by means of logistic aswell
as linear regression analyses. The following baseline variables
were entered asindependent variablesin both types of regression
analyses using the backward method: condition, gender, age,
educational level, employment status, income, country of birth,
marital status, having children, pregnancy, disease, CES-D10,
number of acoholic drinks, AUDIT, SRHI, pros, cons, social
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support, social modeling, social norm, self-efficacy, coping
plans, and intention. Preparatory planswere not included in the
analyses because not every participant was presented with these
items. The dependent variables were (1) meeting the guideline
(0=no; 1=yes), and (2) the weekly number of alcoholic drinks
after 6 months.

Linear regression analyses were used to determine differences
in program evaluation between the 2 experimental subgroups.
The dependent variables were the separate items regarding
appreciation of the program. Those demographic variables that
differed between the study groupswereincluded in the analyses
as covariates.

Tests were performed at alpha=.05 for the intervention factor
and alpha=.10 for covariates [59]. Analyses were done on data
for complete cases only as well as intention-to-treat (ITT)
analyses, in which multiple imputation [60] was used to fill in
missing values. Missing valueswerefilled using demographics,
health status, psychosocial determinants, baseline drinking
behavior, drinking behavior after 3 and 6 months, and study
condition as predictors. The number of imputations was set at
55. This was done according to the recommendation to create
as many imputed datasets as the percentage of cases with
missing data [61]. In addition, we also conducted a sensitivity
analysis in which the last observation carried forward (LOCF)
method was used to fill in missing values.

Figure 2. Flowchart of the study sample.

Schulz et al

Results

Participation and Attrition

Figure 2 presents aflowchart for the study participants. A total
of 1149 participantslogged on to the program; 614 did not meet
the inclusion criteria and 87 respondents provided incomplete
or missing data, resulting in a total sample size of 448
respondents. At the 3-month feedback moment, lossto follow-up
was 31.3% (140/448). The dropout rate differed significantly
among the 3 conditions (P=.001): dropout was significantly
lower in the control condition compared to the alternating
condition (OR 0.40, 95% CI 0.22-0.73, P=.003) and compared
to the summative condition (OR 0.35, 95% CI 0.19-0.63,
P<.001). Moreover, dropout was lower among men (OR 1.48,
95% CI 0.95-2.32, P=.08) and among respondents with a high
educational level compared to those with a low educational
level (OR 0.60, 95% CI 0.36-1.00, P=.05) although this did not
reach statistical significance. At 6 months, loss to follow-up
was 36.8% (165/448) and the dropout rate was distributed
equally among the 3 conditions (P=.74); however, there was a
significant difference in dropout among respondents with
different levels of income (P=.03); the dropout rate was lower
in respondents with the highest income compared to those with
the lowest income (OR 0.36, 95% CIl 0.15-0.83, P=.02).

Completion of baseline assessment

N =448 (randomized)

~—
=
-]
=
=
S
S
=
=

y

Alternating condition
(analyzed)
Started: n= 132 (29.5%)
Completed: n =127 (28.3%)

Summative condition
(analyzed)
Started: n= 181 (40.4%)
Completed: n = 154 (34.3%)

Control condition
(analyzed)
Started: n= 135 (30.1%)
Completed: n =135 (30.1%)

Allocation

Temporary loss to —
follow-up n= 19

y

\ 4

Temporary loss to -
follow-upn =4

Temporary loss to
follow-up n = 38

y

Definite loss to
follow-up n =25

Definite loss to
follow-upn=16

Definite loss to o
follow-up n =38

Feedback moment
at 3 months
Started: n= 88 (19.6%)
Completed: n = 82 (18.3%)

Feedback moment

Feedback moment
at 3 months
Started: n= 105 (23.4%)
Completed: n =100 (22.3%)

Questionnaire assessment
at 3 months
Started: n= 115 (25.7%)
Completed: n =113 (25.2%)

Loss to follow-up
v n=26 v

Loss to follow-up
n=29 d

Loss to follow-up
n=31

y A\ 4

\ 4

Follow-up at 6 months

2
7
3

=

)

=

Started: n =81 (18.1%) [¢
Completed: n =75 (16.7%)

Follow-up at 6 months

Started: n= 114 (254%) ¢
Completed: n =106 (23.7%)

Follow-up at 6 months

Started: n= 88 (19.6%) [¢
Completed: n = 84 (18.8%)
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Differencesin Completion-Rate Between the
Experimental Subgroups

During thefirst session, the dropout rate of theintervention was
significantly lower in the alternating condition compared to the
summative condition. In the alternating condition, 96.2%
(127/132) completed the program whereas in the summative
condition, 85.1% (154/181) did so (OR 0.23, 95% CI 0.08-0.60,
P=.003). However, differences regarding attrition were no longer
significant after 3 and 6 months. After 3 months, 62.1% (82/132)
of those in the alternating condition and 55.2% (100/181) of
those in the summative condition returned to the website and
filled in the program completely (OR 0.94, 95% CI 0.57-1.54,
P=.80). At 6-month follow-up, 56.8% (75/132) of thosein the
aternating condition and 58.6% (106/181) of those in the
summative condition returned to the website and filled in the
program completely (OR 1.24, 95% CI 0.77-2.01, P=.38).

Sample Characteristics

Slightly more men than women were included in the study and
the mean age of the respondents was approximately 42 years.
The average weekly alcohol intake was almost 13 glasses. The
baseline demographic characteristics of the study sample are
shown in Table 1. Significant differences at the P<.10 level

werefound for the baseline characteristic of income (x26:14. 70;

P=.02) and habitual drinking (beta=0.10, 95% CI 0.00-0.18,
P=.04).

Intervention Effects

The number of respondents who complied with the alcohol
guideline rose after 6 months (Figure 3). The percentage of
respondents complying with the guideline increased by 21.1%
in the experimental group and by 5.8% in the control group.
The number of alcoholic drinks per week among the study
population also decreased during theintervention period (Figure
3). The experimental group reduced their mean weekly alcohol
intake by 3.9 drinks (SD 9.96) compared to 0.4 drinks (SD
19.54) in the control group.

As shown in Table 2, the results of the logistic regression
analysis showed that theintervention was effectivein achieving
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a low-risk drinking status according to the guideline among
complete cases (OR 2.65; P=.02). However, different results
were found when using ITT analyses. After applying multiple
imputations, no intervention effect was found among the study
sample (OR 1.11; P=.72). Results of the sensitivity analysis
using LOCF can be found in Multimedia Appendix 1.

Thelinear regression analysis among compl ete cases (see Table
3) found an effect for the intervention in lowering the weekly
number of alcoholic beverages in the experimental group, but
this did not reach statistical significance (beta=—0.12, 95% Cl
—7.96 t0 0.03, P=.05). After applying multiple imputations, no
intervention effect wasfound (B=-1.15, 95% CI -4.02t0 1.72,
P=.43).

Differences Between the Two Experimental Subgroups

A comparison between the 2 experimental subgroups (n=128)
regarding compliance with the guideline (OR 0.41, 95% ClI
0.13-1.36, P=.15) and weekly alcohal intake (beta=—0.03, 95%
Cl -3.14 to 2.11, P=.70) showed no differences in effect.
Comparable results were found after multiple imputations of
missing values. There were neither differences regarding
achievement of low-risk drinking status according to the
guideline (OR 0.72, 95% CI 0.38-1.37, P=.31) nor regarding
the weekly number of alcoholic beverages after 6 months
(B=-0.11, 95% Cl -2.89 to 2.68, P=.94) between the 2
experimental subgroups.

Differencesin Appreciation of the Program

In general, the intervention was evaluated positively by both
experimental subgroups (Table 4). At baseline, respondents of
the alternating condition reported that they had read more of
the advice compared to respondents of the summative condition;
however, this difference did not meet statistical significance
(P=.07). After 6 months, this difference was not apparent. At
the 6-month foll ow-up measurement, the advice was perceived
as more informative among the summeative condition compared
to the alternating condition, although this did not meet statistical
significance (P=.08).
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Table 1. Demographics, health status, and drinking behavior of the study sample at baseline.

Variable Total Alternating condition Summative condition Control condition
N=448 n=132 n=181 n=135
Age (18-69 years), mean (SD)  41.72 (15.74) 42.23 (15.06)2 41.41 (16.16) 41.62 (15.92)
Gender, n (%)
Male 253 (56.5) 69 (52.3) 104 (57.5) 80 (59.3)
Female 195 (43.5) 63 (47.7) 77 (42.5) 55 (40.7)

Education, n (%)

Low 177 (42.0) 61 (47.3) 61 (38.9) 55 (40.7)
Medium 101 (24.0) 25 (19.4) 40 (25.5) 36 (26.7)
High 143 (34.0) 43(33.3) 56 (35.7) 44.(32.6)
Income per month, n (%)

<€1000 61 (13.6) 11(8.3) 24 (13.3) 26 (19.3)
£1001-€2000 106 (23.7) 41 (31.1) 30 (16.6) 35(25.9)
€2001-€4000 135 (30.1) 34(25.8) 55 (30.4) 46 (34.1)
>€£4000 43 (9.6) 19 (14.4) 12 (6.6) 12 (8.9)

Not reported 103 (23.0) 27 (20.5) 60 (33.1) 16 (11.9)

Employment situation, n (%)

Job (paid employment) 269 (65.3) 89 (71.8) 97 (63.4) 83 (61.5)

Nojob 143 (34.7) 35(28.2) 56 (36.6) 52 (38.5)
Marital status, n (%)

Married 170 (40.4) 55 (42.6) 62 (39.5) 53(39.3)

Living together 67 (14.9) 26 (20.2) 28 (17.8) 13(9.6)

In relationship, but not living 51 (12.1) 12 (9.3) 22 (14.0) 17 (12.6)

together

Single/unmarried 90 (21.4) 22(17.1) 35(22.3) 33(24.4)

Divorced 31(7.4) 9(7.0) 6(3.8) 16 (11.9)

Widowed 12 (2.9) 5(3.9) 4(2.5) 3(2.2)
Children, n (%)

No 226 (50.4) 58 (43.9) 100 (55.2) 68 (50.4)

Yes, but no longer livingat 93 (20.8) 26 (19.7) 33(18.2) 34 (25.2)

home

Yes, living at home>18years 34 (7.6) 14 (10.6) 11(6.2) 9(6.7)

Yes, living at home <18 years 95 (21.2) 34(25.8) 37(20.4) 24 (17.8)

Native country, n (%)

Germany 409 (97.1) 126 (97.7) 152 (96.8) 131 (97.0)
Other 12 (2.9) 3(23) 5(3.2) 4(3.0)
Symptoms of depression
CES-D10, mean (SD)° 8.20 (5.05) 8.08 (5.46) 8.38 (5.05) 8.11 (4.68)
Score of 11, n (%) 120 (28.8) 39 (30.7) 44 (28.6) 37 (27.4)
Diseases, n (%)
Diabetes mellitus 21(4.7) 7(5.2) 9(5.0) 5(3.7)
Stroke 8(L8) 1(0.7) 3(L7) 4(3.0)
Cardiac infarction 7(1.6) 1(0.7) 3(17) 3(2.2)
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Variable Total Alternating condition Summative condition Control condition
N=448 n=132 n=181 n=135
Angina pectoris 9(2.0) 2(1.5) 4(2.2) 322
Cancer 6(1.3) 0(0.0) 4(22) 2(15)
High blood pressure 95 (21.1) 26 (19.3) 41 (22.7) 28 (20.7)
One or more diseases 128 (28.6) 35(26.5) 55 (30.4) 38(28.1)
Alcohol
Nonadherenceto guideling, n 221 (51.4) 63 (47.7) 85 (49.7) 73 (54.9)
(%)
Weekly alcohol intake (stan-
dard units), mean (SD)¢ 12.94 (11.24) 12.53 (10.99) 11.86 (9.70) 14.73 (13.05)
Pregnant/ breastfeedingand 31 (6.9) 8(6.1) 14 (7.7) 9(6.7)
drinking, n (%)
AUDIT (score =8), n (%) 351 (80.0) 102 (77.3) 141 (79.2) 108 (81.2)
Habit (SRHI-12), mean (SD)d 2.11(0.82) 1.98 (0.79) 2.15(0.79) 2.19(0.86)

8age range 18-68 years.

bRang% for total, alternating, summative, and control were 0.00-28.00, 0.00-28.00, 0.00-28.00, and 0.00-22.00, respectively.
®Ranges for total, alternating, summative, and control were 0.00-86.00, 0.00-70.00, 0.00-66.00, and 0.50-86.00, respectively.
dRangeﬁfor total, alternating, summative, and control were 1.00-4.83, 1.00-4.83, 1.00-4.50, and 1.00-4.33, respectively.

Table 2. Results of the logistic regression analysis (backward method) with guideline status (O=not complying; 1=complying) after 6 months as
dependent variable among complete cases (CC, n=197) and after applying multiple imputations (M1, n=448).

Variable® Guideline status (CC) Guideline status (MI)

OR P 95% CI OR P 95% ClI
Condition 2.65 .02 1.14,6.16 111 72 0.63, 1.98
Guideline status — — — 291 <.001 1.63,5.18
Weekly alcohol intake 0.88 <.001 0.84,0.93 0.96 .04 0.93, 1.00
Habit 0.23 <.001 0.12,0.42 0.46 <.001 0.31,0.70
AUDIT 0.40 .07 0.15,1.09 — — —
Age 0.96 .007 0.94,0.99 — — —
Self-efficacy 0.47 .03 0.24,0.94 0.62 .045 0.39, 0.99
Intention 0.88 .03 0.78, 0.98 — — —
R 2 0.52 0.32

8Assessed at baseline.
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Table 3. Results of the linear regression analysis (backward method) with the number of acoholic drinks after 6 months as dependent variable among
complete cases (CC, n=197) and after applying multiple imputations (M1, n=448).

Variable® Number of drinks (CC) Number of drinks (MI)

B P cl B P Cl
Condition -0.12 .05 -7.96, 0.03 -1.15 43 -4.02,1.72
Weekly alcohol intake 0.49 <.001 0.52, 0.86 0.61 <.001 0.47,0.75
Habit 0.18 .01 0.77, 60.36 2.65 .01 0.67, 4.64
Native country 0.10 .09 -1.21,18.11 — — —
Socia norm — — — -1.20 .049 -2.39,-0.01
Self-efficacy 0.14 .049 0.01, 6.17 2.08 .06 -0.12, 4.29
R 2 0.33 0.29

8Assessed at baseline.

Figure 3. Differences and effect sizes (ES) regarding compliance with the alcohol guideline among complete cases (n=197) and number of alcoholic
drinks per week between the experimental group and the control group at baseline and after 6 months.

= Experimental group

Control group

75 15 e
/71_.3 " 14.4

70
F o
C =13 12.8
& 65 -
F / 2
- & 12

—

g 50 Es=042 || 8 \ ES=0.26
I‘éﬂ / 53.0 l\.a 11
= E \

55
E / E 10
8 52.2/ = \
¥ 50 508 3 .

23
45 baseline 6-month follow-up 8 baseline g-month follow-up

http://www.jmir.org/2013/9/e206/

XSL-FO

RenderX

JMed Internet Res 2013 | val. 15 | iss. 9 | €206 | p. 10
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Schulz et al

Table 4. Differences between the 2 experimental subgroups (alternating condition: n=59; summative condition: n=72) regarding the evaluation items

about appreciation of the program.

Items Basdline 6-month follow-up

Alternating Summative B P Alternating Summative B P

condition condition condition condition

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Evaluation mark? 11.31 (3.22) 11.51 (3.29) 003 .72 12.05(2.99) 12.08 (3.24) 001 .95
I have read all pieces of advice® 4.34 (0.78) 4.07 (0.89) -0.16 .07 3.95(0.92) 3.92(0.88) -002 .84
The advice was interesting” 4.31 (0.90) 4.31(0.82) 000 .99 4.32(0.88) 4.36 (0.74) 001 .89
The advice was credibl® 4.56 (0.68) 4.40 (0.80) -011 .24 4.46(0.84) 4,54 (0.69) 006 .53
The advice was informative®  4.46 (0.90) 4.39(0.78) -004 .64 432(0.92) 457 (0.71) 015 .08
The advice was clear® 453 (0.73) 4.44(0.73) -0.06 .53 4.34(0.86) 4.50 (0.73) 013 .14
Theadvicehelpsmeto drink less
acohol® 3.41(1.19) 3.47 (1.07) 003 .74 3.75(1.09) 3.68(1.07) 001 .93

35cores: 0 (very bad)-15 (excellent).
bScores: 1 (no, absolutely not)-5 (yes, absolutely).

Discussion

Principal Findings

This study used arandomized controlled trial to determine the
effectiveness of a Web-based tailored alcohol intervention, and
to compare the effects of 2 tailoring strategies in terms of
drinking behavior change, dropout rates, and appreciation. The
experimental group and the control group both decreased their
alcohol consumption, but the effects for our primary outcomes
were greater in the experimental group. Complete case analyses
aswell as ITT analyses were performed. Inconsistent results
werefound. First of all, only among complete casesintervention
effects were identified in terms of meeting the alcohol
guidelines. Second, the experimental group reduced their weekly
alcohol intake by a greater amount than the control group,
although this effect did not reach statistical significance when
performing complete case analyses and multiple imputations.

Theresults of this study partly confirm that Web-based tailored
self-help interventions can be an effective tool in decreasing
alcohol consumption and encouraging low-risk drinking in
adults [25,32]. It is noteworthy that the control group also
achieved a small reduction in alcohol intake and an increasein
the percentage of respondents adhering to the guideline. This
finding isin-linewith previous studies, which also found effects
in control groups regarding alcohol intake (eg, [26]) aswell as
regarding other lifestyle behaviors, such as physical activity
[62]. Assessment alone can already have significant effects on
drinking. The act of completing an assessment questionnaire
may have induced the participants in the control group to
monitor and reflect on their own behavior, leading to adecrease
in consumption [34].

Regarding our secondary goal—comparing an aternating and
asummativetailoring strategy—we found no difference between
the 2 strategies for changes in alcohol use. These results were
the same among complete cases and ITT. Because both

http://www.jmir.org/2013/9/e206/

experimental subgroups ultimately received the same advice,
the timing of the message delivery does not appear to have
influenced behavioral impact. The attrition rates of our
intervention show that more respondentsin the alternating group
completed the intervention at baseline. These respondents may
havefelt rewarded by receiving the advicein-between answering
the questions, and this strategy may have made the program
more attractive. This was partly confirmed by the program
eval uation because the alternating group indicated having read
more pieces of the personal advice. At 6-month follow-up,
however, the dropout rate no longer differed between the 2
experimental subgroups. The appreciation of the program was
also comparabl e between these 2 groups. Respondents who did
not revisit the program after 6 monthswere those who evaluated
the program more negatively at baseline, implying selective
dropout.

Strengthsand Limitations

Our study was characterized by some strengths. First of all, our
intervention program was theory-based. The intervention
satisfied the 5 basic criteria(ie, the 5 A's) of the HBC-I [39,63]
in addition to providing other essentia tailoring elements. The
respondents’ answers to a number of questionnaires were used
to give advice about the risks of heavy drinking and about the
need to change their drinking behavior; we assessed various
possible predictors of behavioral change, such asattitude, social
influence, self-efficacy, and planning; we assisted respondents
by giving personal advice on the various psychosocial variables,
including support and understanding, as well as personal
information regarding relapse prevention (anticipatory
guidance); and we arranged follow-up sessions. In previous
research, extensive use of theory, including the Theory of
Planned Behavior [51], has been associated with considerable
effects on health-related behavior [64]. Our program was based
on the I-Change model, which consists of the Theory of Planned
Behavior constructs supplemented by concepts such as
awareness factors and action planning strategies. The latter, in
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particular, is associated with increased behavioral effects, as
hasbeen demonstrated in general [65,66] aswell as specifically
for computer-tailored programs[67]. Our intervention program
used multiple tailoring by offering 3 feedback moments. A
multisession program is likely to be more effective than a
single-session program [68-70]. Further research should explore
the optimal number of feedback momentsaswell asthe optimal
time lag between the different sessions. To our knowledge, this
isthe first study to compare 2 different tailoring strategies (ie,
alternating vs summative) in terms of effectiveness, dropout,
and appreciation. Finally, few studies have tested a \Web-based
tailored alcohol intervention among adults in the genera
population [71].

Our study was aso subject to some limitations. First, our
findings were based on self-reports, which may have led to
recall bias. Previous research has shown that quantity-frequency
measures, such asthose we used in thisstudy, arelikely to result
in greater underestimation than daily diaries [72]. However,
because we used the same questions at all measurement
moments, this may have not influenced our data indicating
changes in behavior, and thus the effectiveness of the
intervention. In any case, forgetting seemsto be a potent source
of underestimation in surveys regarding alcoholic drinks [55].
Second, all respondents were recruited through an online panel
and received an incentive for their participation, which might
mean that some of them were not motivated to change their
drinking behavior and/or that they took part in this study simply
to receive the incentive. Third, our study had a moderate-sized
sample and a high attrition rate (approximately 41%) as well
as missing values on some baseline data (approximately 26%).
Based on the power analyses, the number of participants was
sufficient for executing logistic regression anayses; however,
for thelinear regression analysis, our sample size wastoo small.
Therefore, the effect among complete cases might have not
reached statistical significance. However, the effect was found
in the expected direction. Although our data still yielded
statistically significant effects among the complete cases, it may
bethat a selective group (ie, avery motivated group) completed
theintervention program. Thisimpliesthat we haveto interpret
the results regarding the intervention effects of this subgroup
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carefully. However, further support was obtained in a sensitivity
analysis employing LOCF. Thus, data analysis with complete
cases and LOCF methods showed statistically significant
intervention effects in reaching a low-risk drinking status and
an effect of the intervention in decreasing the weekly amount
of acohol intake, athough without reaching statistical
significance. Analyses with multiple imputation methods did
not confirm these findings. Although multiple imputation
methods are regarded asthe most preferred technique to handle
missing data[ 73], our analyses showed remarkable differences
in outcomes. Moreover, the use of multiple imputation
techniques may result in unreliabl e estimates when the number
of missing values is high [74], as is the case in our study.
Consequently, more research is needed to outline the conditions
that vyield these differences between the approaches.
Additionally, when applying multipleimputation, the strategies
how this technique is used should be clearly documented
because multiple imputation techniques require certain
procedures and rules [61,74-75]. At this moment, there seems
to be no consensus about the number of imputed datasets needed
[61,73-76]. Other shortcomings of multiple imputation are that
the results may strongly depend on the imputation model that
is created [74,77] and that different multiple imputation
programs seem to show different results[73]. Finally, although
we had a follow-up measurement 6 months after baseline, the
long-term impact of Web-based tailored interventions still
remains unclear and requires further research.

Conclusions

Tailored feedback delivered viathe Internet can be an effective
way to reduce alcohol intake among adults, at least among a
subgroup that revisited the program. However, the results of
complete case analyses were inconsistent with the findings of
ITT analyses when using the multiple imputation technique.
Among our Internet panel, there were no indications that an
aternating or a summative tailoring strategy works better in
reducing alcohol intake by means of eHealth programs.
Nevertheless, lower attrition rates during the first visit indicate
that the version of the intervention with alternating questions
and advice may be preferred.

This study was funded by the CAPHRI School for Public Health and Primary Care. Intervention development and data analysis
took place at Maastricht University. Data collection was done in collaboration with respondi AG Cologne. The authors wish to
thank the project partners at respondi AG for their assistance in implementing the intervention and recruiting the participants.

Conflicts of Interest

Hein de Vries is scientific director of Vision2Health, a company that licenses evidence-based, innovative, computer-tailored
health communication tools. No other authors report any conflicts of interest.

Multimedia Appendix 1

Results of regression analyses after filling missing values with the last observation.

[PDE File (Adobe PDF File), 88K B-Multimedia Appendix 1]

http://www.jmir.org/2013/9/e206/

JMed Internet Res 2013 | vol. 15 | iss. 9 | €206 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v15i9e206_app1.pdf&filename=63c28a8c2ef1512e2b5682227d6b4b08.pdf
https://jmir.org/api/download?alt_name=jmir_v15i9e206_app1.pdf&filename=63c28a8c2ef1512e2b5682227d6b4b08.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Schulz et &

Multimedia Appendix 2
CONSORT-EHEALTH checklist V1.6.2 [78].

[PDE File (Adobe PDF File), 983K B-Multimedia Appendix 2]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Cherpitel CJ, Bond J, YeY. Alcohol and injury: arisk function analysis from the Emergency Room Collaborative Alcohol
Analysis Project (ERCAAP). Eur Addict Res 2006;12(1):42-52. [doi: 10.1159/000088582] [Medline: 16352902]

Rehm J, Mathers C, Popova S, Thavorncharoensap M, Teerawattananon Y, Patra J. Global burden of disease and injury
and economic cost attributable to acohol use and alcohol-use disorders. Lancet 2009 Jun 27;373(9682):2223-2233. [doi:
10.1016/S0140-6736(09)60746-7] [Medline: 19560604]

World Health Organization. Global acohol report URL: http://www.who.int/substance abuse/publications/
global_alcohol_report/msbgsreur.pdf[ WebCite Cache ID 6Cplf8ezs]

van Oers JA, Bongers IM, van de Goor LA, Garretsen HF. Alcohol consumption, alcohol-related problems, problem
drinking, and socioeconomic status. Alcohol Alcohol 1999;34(1):78-88 [FREE Full text] [Medline: 10075406]

Rehm J, Greenfield TK, Rogers JD. Average volume of acohol consumption, patterns of drinking, and all-cause mortality:
results from the US National Alcohol Survey. Am J Epidemiol 2001 Jan 1;153(1):64-71 [FREE Full text] [Medline:
11159148]

Stock C, Mikolajczyk R, Bloomfield K, Maxwell AE, Ozcebe H, Petkeviciene J, et a. Alcohol consumption and attitudes
towards banning a cohol sales on campus among European university students. Public Health 2009 Feb;123(2):122-129.
[doi: 10.1016/j.puhe.2008.12.009] [Medline: 19185890]

Kuntsche E, Rehm J, Gmel G. Characteristics of binge drinkersin Europe. Soc Sci Med 2004 Jul;59(1):113-127. [doi:
10.1016/j.socscimed.2003.10.009] [Medline: 15087148]

Murgraff V, Parrott A, Bennett P. Risky single-occasion drinking amongst young people--definition, correlates, policy,
and intervention: a broad overview of research findings. Alcohol Alcohol 1999;34(1):3-14 [FREE Full text] [Medline:
10075396]

Burton TL, Williamson DL. Harmful effects of drinking and the use and perceived effectiveness of treatment. J Stud Alcohol
1995 Nov;56(6):611-615. [Medline: 8558891]

Cunningham JA, Breslin FC. Only onein three people with alcohol abuse or dependence ever seek treatment. Addict Behav
2004 Jan;29(1):221-223. [Medline: 14667433]

Poulin C, Webster |, Single E. Alcohol disorders in Canada as indicated by the CAGE questionnaire. CMAJ 1997 Dec
1;157(11):1529-1535 [FREE Full text] [Medline: 9400407]

Krebs P, Prochaska JO, Rossi JS. A meta-analysis of computer-tailored interventions for health behavior change. Prev Med
2010;51(3-4):214-221 [FREE Full text] [doi: 10.1016/j.ypmed.2010.06.004] [Medline: 20558196]

de VriesH, Brug J. Computer-tailored interventions motivating people to adopt health promoting behaviours: introduction
to a new approach. Patient Educ Couns 1999 Feb;36(2):99-105. [Medline: 10223015]

Spittaels H, De Bourdeaudhuij |, Vandelanotte C. Evaluation of a website-delivered computer-tailored intervention for
increasing physical activity inthe generd population. Prev Med 2007 Mar;44(3):209-217. [doi: 10.1016/j.ypmed.2006.11.010]
[Medline: 17197015]

van Stralen MM, de VriesH, Mudde AN, Bolman C, Lechner L. The long-term efficacy of two computer-tailored physical
activity interventions for older adults: main effects and mediators. Health Psychol 2011 Jul;30(4):442-452. [doi:
10.1037/a0023579] [Medline: 21639638]

Neville LM, O'Hara B, Milat AJ. Computer-tailored dietary behaviour change interventions: a systematic review. Health
Educ Res 2009 Aug;24(4):699-720 [FREE Full text] [doi: 10.1093/her/cyp006] [Medline: 19286893]

DijkstraA, De VriesH, Roijackers J. Long-term effectiveness of computer-generated tail ored feedback in smoking cessation.
Health Educ Res 1998 Jun;13(2):207-214 [FREE Full text] [Medline: 10181019]

Kreuter MW, Oswald DL, Bull FC, Clark EM. Aretailored health education material s always more effective than non-tail ored
materials? Health Educ Res 2000 Jun;15(3):305-315 [FREE Full text] [Medline: 10977378]

Ryan P, Lauver DR. The efficacy of tailored interventions. J Nurs Scholarsh 2002;34(4):331-337. [Medline: 12501736]
Smit F, Lokkerbol J, Riper H, Mgjo MC, Boon B, Blankers M. Modeling the cost-effectiveness of health care systems for
alcohol use disorders: how implementation of eHealth interventions improves cost-effectiveness. JMed Internet Res
2011;13(3):e56 [FREE Full text] [doi: 10.2196/jmir.1694] [Medline: 21840836]

Campbell MK, DeVellis BM, Strecher VJ, Ammerman AS, DeVellis RF, Sandler RS. Improving dietary behavior: the
effectiveness of tailored messages in primary care settings. Am J Public Health 1994 May;84(5):783-787. [Medline:
8179049]

Smeets T. Towards a Healthy Lifestyle: The Development and Evaluation of a Computer Tailored Lifestyle Intervention
[PhD Thesis]. Maastricht: Maastricht University; 2006.

hittp:/Awww.jmir.org/2013/9/e206/ JMed Internet Res 2013 | vol. 15 | iss. 9| €206 | p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v15i9e206_app2.pdf&filename=6afad75fb8f5f0a3e8a229cc3a8ddef0.pdf
https://jmir.org/api/download?alt_name=jmir_v15i9e206_app2.pdf&filename=6afad75fb8f5f0a3e8a229cc3a8ddef0.pdf
http://dx.doi.org/10.1159/000088582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16352902&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(09)60746-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19560604&dopt=Abstract
http://www.who.int/substance_abuse/publications/global_alcohol_report/msbgsreur.pdf
http://www.who.int/substance_abuse/publications/global_alcohol_report/msbgsreur.pdf
http://www.webcitation.org/

                                                6Cplf8ezs
http://alcalc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10075406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10075406&dopt=Abstract
http://aje.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11159148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11159148&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2008.12.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19185890&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2003.10.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15087148&dopt=Abstract
http://alcalc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10075396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10075396&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8558891&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14667433&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=reprint&pmid=9400407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9400407&dopt=Abstract
http://europepmc.org/abstract/MED/20558196
http://dx.doi.org/10.1016/j.ypmed.2010.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20558196&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10223015&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2006.11.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17197015&dopt=Abstract
http://dx.doi.org/10.1037/a0023579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21639638&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19286893
http://dx.doi.org/10.1093/her/cyp006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19286893&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10181019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10181019&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10977378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10977378&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12501736&dopt=Abstract
http://www.jmir.org/2011/3/e56/
http://dx.doi.org/10.2196/jmir.1694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21840836&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8179049&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Schulz et &

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Spittaels H, De Bourdeaudhuij I, Brug J, Vandelanotte C. Effectiveness of an online computer-tailored physical activity
intervention in areal-life setting. Health Educ Res 2007 Jun;22(3):385-396 [FREE Full text] [doi: 10.1093/her/cyl096]
[Medline: 16971674]

Noar SM, Benac CN, Harris M S. Does tailoring matter? Meta-analytic review of tailored print health behavior change
interventions. Psychol Bull 2007 Jul;133(4):673-693. [doi: 10.1037/0033-2909.133.4.673] [Medline: 17592961]

Riper H, Kramer J, Smit F, Conijn B, Schippers G, Cuijpers P. Web-based self-help for problem drinkers: a pragmatic
randomized trial. Addiction 2008 Feb;103(2):218-227. [doi: 10.1111/j.1360-0443.2007.02063.x] [Medline: 18199300]
Boon B, Risselada A, Huiberts A, Riper H, Smit F. Curbing alcohol use in male adults through computer generated
personalized advice: randomized controlled trial. JMed Internet Res 2011;13(2):e43 [FREE Full text] [doi: 10.2196/jmir.1695]
[Medline: 21719412]

Cunningham JA, Wild TC, Cordingley J, van Mierlo T, Humphreys K. A randomized controlled trial of an internet-based
intervention for alcohol abusers. Addiction 2009 Dec;104(12):2023-2032 [FREE Full text] [doi:
10.1111/j.1360-0443.2009.02726.x] [Medline: 19922569]

Cunningham JA, Wild TC, Cordingley J, Van Mierlo T, Humphreys K. Twelve-month foll ow-up results from arandomized
controlled trial of a brief personalized feedback intervention for problem drinkers. Alcohol Alcohol 2010;45(3):258-262
[FREE Full text] [doi: 10.1093/alcalc/agq009] [Medline: 20150170]

Hester RK, Delaney HD, Campbell W, Handmaker N. A web application for moderation training: initial results of a
randomized clinical trial. J Subst Abuse Treat 2009 Oct;37(3):266-276 [FREE Full text] [doi: 10.1016/].jsat.2009.03.001]
[Medline: 19339137]

Matano RA, Koopman C, Wanat SF, Winzelberg AJ, Whitsell SD, Westrup D, et al. A pilot study of an interactive web
sitein the workplace for reducing alcohol consumption. J Subst Abuse Treat 2007 Jan;32(1):71-80. [doi:
10.1016/].jsat.2006.05.020] [Medline: 17175400]

Wallace P, Murray E, McCambridge J, Khadjesari Z, White IR, Thompson SG, et a. On-line randomized controlled trial
of an internet based psychologically enhanced intervention for people with hazardous alcohol consumption. PLoS One
2011;6(3):e14740 [EREE Full text] [doi: 10.1371/journal .pone.0014740] [Medline: 21408060]

Cunningham JA. Comparison of two internet-based interventions for problem drinkers: randomized controlled trial. JIMed
Internet Res 2012;14(4):e107 [FREE Full text] [doi: 10.2196/jmir.2090] [Medline: 22954459]

Bewick BM, Truder K, Barkham M, Hill AJ, Cahill J, Mulhern B. The effectiveness of web-based interventions designed
to decrease alcohol consumption--asystematic review. Prev Med 2008 Jul;47(1):17-26. [doi: 10.1016/j.ypmed.2008.01.005]
[Medline: 18302970]

Bewick BM, West R, Gill J, OMay F, Mulhern B, Barkham M, et a. Providing web-based feedback and social norms
information to reduce student alcohol intake: a multisite investigation. JMed I nternet Res 2010;12(5):e59 [ FREE Full text]
[doi: 10.2196/jmir.1461] [Medline: 21169171]

Haug S, Sannemann J, Meyer C, John U. [Internet and mobile phone interventions to decrease alcohol consumption and
to support smoking cessation in adolescents: areview]. Gesundheitswesen 2012 Mar;74(3):160-177. [doi:
10.1055/s-0030-1268446] [Medline: 21387218]

Bendtsen P, McCambridge J, Bendtsen M, Karlsson N, Nilsen P. Effectiveness of a proactive mail-based alcohol Internet
intervention for university students: dismantling the assessment and feedback componentsin arandomized controlled trial.
JMed Internet Res 2012;14(5):e142 [FREE Full text] [doi: 10.2196/jmir.2062] [Medline: 23113955]

White A, Kavanagh D, Stallman H, Klein B, Kay-Lambkin F, Proudfoot J, et al. Online alcohol interventions: a systematic
review. JMed Internet Res 2010;12(5):e62 [FREE Full text] [doi: 10.2196/jmir.1479] [Medline: 21169175]

Riper H, van Straten A, Keuken M, Smit F, Schippers G, Cuijpers P. Curbing problem drinking with personalized-feedback
interventions: a meta-analysis. Am J Prev Med 2009 Mar;36(3):247-255. [doi: 10.1016/j.amepre.2008.10.016] [Medline:
19215850]

Evers KE, Cummins CO, Prochaska JO, Prochaska JM. Online health behavior and disease management programs: are we
ready for them? Arethey ready for us? JMed Internet Res 2005 Jul 1;7(3):e27 [EREE Full text] [doi: 10.2196/jmir.7.3.e27]
[Medline: 15998618]

Dijkstra A, De Vries H. The development of computer-generated tailored interventions. Patient Educ Couns 1999
Feb;36(2):193-203. [Medline: 10223023]

Dijkstra A. Working mechanisms of computer-tailored health education: evidence from smoking cessation. Health Educ
Res 2005 Oct;20(5):527-539 [FREE Full text] [doi: 10.1093/her/cyh014] [Medline: 15701665]

Brouwer W, OenemaA, Crutzen R, Nooijer JD, Vries ND, Brug J. What makes people decide to visit and use an
internet-delivered behavior-changeintervention?: A qualitative study among adults. Health Education 2009;109(6):460-473.
[doi: 10.1108/09654280911001149]

Brouwer W, Oenema A, Raat H, Crutzen R, de Nooijer J, de VriesNK, et a. Characteristics of visitors and revisitors to
an Internet-delivered computer-tailored lifestyle intervention implemented for use by the general public. Health Educ Res
2010 Aug;25(4):585-595 [FREE Full text] [doi: 10.1093/her/cyp063] [Medline: 19897515]

http://www.jmir.org/2013/9/e206/ JMed Internet Res 2013 | vol. 15 | iss. 9 | €206 | p. 14

(page number not for citation purposes)


http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=16971674
http://dx.doi.org/10.1093/her/cyl096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16971674&dopt=Abstract
http://dx.doi.org/10.1037/0033-2909.133.4.673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17592961&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2007.02063.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18199300&dopt=Abstract
http://www.jmir.org/2011/2/e43/
http://dx.doi.org/10.2196/jmir.1695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21719412&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2009.02726.x
http://dx.doi.org/10.1111/j.1360-0443.2009.02726.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19922569&dopt=Abstract
http://alcalc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20150170
http://dx.doi.org/10.1093/alcalc/agq009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20150170&dopt=Abstract
http://europepmc.org/abstract/MED/19339137
http://dx.doi.org/10.1016/j.jsat.2009.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19339137&dopt=Abstract
http://dx.doi.org/10.1016/j.jsat.2006.05.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17175400&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0014740
http://dx.doi.org/10.1371/journal.pone.0014740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21408060&dopt=Abstract
http://www.jmir.org/2012/4/e107/
http://dx.doi.org/10.2196/jmir.2090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22954459&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2008.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18302970&dopt=Abstract
http://www.jmir.org/2010/5/e59/
http://dx.doi.org/10.2196/jmir.1461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169171&dopt=Abstract
http://dx.doi.org/10.1055/s-0030-1268446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21387218&dopt=Abstract
http://www.jmir.org/2012/5/e142/
http://dx.doi.org/10.2196/jmir.2062
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23113955&dopt=Abstract
http://www.jmir.org/2010/5/e62/
http://dx.doi.org/10.2196/jmir.1479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169175&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2008.10.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19215850&dopt=Abstract
http://www.jmir.org/2005/3/e27/
http://dx.doi.org/10.2196/jmir.7.3.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15998618&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10223023&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=15701665
http://dx.doi.org/10.1093/her/cyh014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15701665&dopt=Abstract
http://dx.doi.org/10.1108/09654280911001149
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19897515
http://dx.doi.org/10.1093/her/cyp063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897515&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Schulz et &

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.
61.
62.

63.

65.

66.

67.

68.

Glasgow RE, Nelson CC, Kearney KA, Reid R, Ritzwoller DP, Strecher VJ, et a. Reach, engagement, and retention in an
Internet-based weight loss program in a multi-site randomized controlled trial. J Med Internet Res 2007;9(2):e11 [FREE
Full text] [doi: 10.2196/jmir.9.2.11] [Medline: 17513282]

LedieE, Marshall AL, Owen N, Bauman A. Engagement and retention of participantsin aphysical activity website. Prev
Med 2005 Jan;40(1):54-59. [doi: 10.1016/j.ypmed.2004.05.002] [Medline: 15530581]

Schulz DN, Schneider F, de Vries H, van Osch LA, van Nierop PW, Kremers SP. Program completion of a web-based
tailored lifestyle intervention for adults: differences between a sequential and a simultaneous approach. JMed Internet Res
2012;14(2):e26 [FREE Full text] [doi: 10.2196/jmir.1968] [Medline: 22403770]

Spittaels H, De Bourdeaudhuij I, Vandelanotte C. Evaluation of a website-delivered computer-tailored intervention for
increasing physical activity in the genera population. Prev Med 2007 Mar;44(3):209-217. [doi: 10.1016/j.ypmed.2006.11.010]
[Medline: 17197015]

Schulz DN, Kremers SP, van Osch LA, Schneider F, van Adrichem MJ, de Vries H. Testing a Dutch web-based tailored
lifestyle programme among adults: a study protocol. BMC Public Health 2011;11:108 [FREE Full text] [doi:
10.1186/1471-2458-11-108] [Medline: 21324181]

Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the Alcohol Use Disorders Identification
Test (AUDIT): WHO Collaborative Project on Early Detection of Personswith Harmful Alcohol Consumption--11. Addiction
1993 Jun;88(6):791-804. [Medline: 8329970]

deVriesH, Mudde A, Leijs |, Charlton A, Vartiainen E, Buijs G, et a. The European Smoking Prevention Framework
Approach (EFSA): an example of integral prevention. Health Educ Res 2003 Oct; 18(5):611-626 [FREE Full text] [Medline:
14572020]

Ajzen|. Thetheory of planned behavior. Organizational Behavior and Human Decision Processes 1991 Dec;50(2):179-211.
[doi: 10.1016/0749-5978(91)90020-T]

Bandura A. Socia Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ. Prentice-Hall;
1986.

Janz NK, Becker MH. The Health Belief Model: a decade later. Health Educ Q 1984;11(1):1-47. [Medline: 6392204]
Prochaska JO, DiClemente CC. Stages and processes of self-change of smoking: toward an integrative model of change.
J Consult Clin Psychol 1983 Jun;51(3):390-395. [Medline: 6863699]

Lemmens P, Tan ES, Knibbe RA. Measuring quantity and frequency of drinking in ageneral population survey: acomparison
of five indices. J Stud Alcohol 1992 Sep;53(5):476-486. [Medline: 1405641]

Verplanken B, Orbell S. Reflections on past behavior: a self-report index of habit strength. J Appl Social Pyschol 2003
Jun;33(6):1313-1330. [doi: 10.1111/].1559-1816.2003.tb01951.x]

Andresen EM, Mamgren JA, Carter WB, Patrick DL. Screening for depression in well older adults: evaluation of a short
form of the CES-D (Center for Epidemiologic Studies Depression Scale). Am J Prev Med 1994;10(2):77-84. [Medline:
8037935]

Cohen J. Statistical Power Analysisfor the Behavioral Sciences. Hillsdale, NJ: L Erlbaum Associates; 1988.

Rosnow RL, Rosenthal R. Statistical Procedures and the Justification of Knowledge in Psychological Science. American
Psychologist 1989;44:1276-1284.

Schafer JL. Multiple imputation: a primer. Stat Methods Med Res 1999 Mar;8(1):3-15. [Medline: 10347857]

Bodner TE. What Improves with Increased Missing Data | mputations? Structural Equation Modeling: A Multidisciplinary
Journal 2008 Oct 22;15(4):651-675. [doi: 10.1080/10705510802339072]

Godin G, Bélanger-Gravel A, Amireault S, Vohl MC, Pérusse L. The effect of mere-measurement of cognitions on physical
activity behavior: arandomized controlled trial among overweight and obeseindividuals. Int JBehav Nutr Phys Act 2011;8:2
[FREE Full text] [doi: 10.1186/1479-5868-8-2] [Medline: 21223565]

Evers KE, Prochaska JM, Prochaska JO, Driskell MM, Cummins CO, Velicer WF. Strengths and weaknesses of health
behavior change programs on the internet. J Health Psychol 2003 Jan;8(1):63-70. [doi: 10.1177/1359105303008001435]
[Medline: 22113901]

Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: a systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J
Med Internet Res 2010;12(1):e4 [EREE Full text] [doi: 10.2196/jmir.1376] [Medline: 20164043]

GuillaumieL, Godin G, Manderscheid JC, Spitz E, Muller L. Theimpact of self-efficacy and implementation intentions-based
interventions on fruit and vegetabl e intake among adults. Psychol Health 2012;27(1):30-50. [doi:
10.1080/08870446.2010.541910] [Medline: 21678169]

van Osch L, Reubsaet A, Lechner L, de VriesH. Theformation of specific action plans can enhance sun protection behavior
in motivated parents. Prev Med 2008 Jul;47(1):127-132. [doi: 10.1016/j.ypmed.2008.02.025] [Medline: 18378290]
Elfeddali I, Bolman C, Candel MJ, Wiers RW, De VriesH. Therole of self-efficacy, recovery self-efficacy, and preparatory
planning in predicting short-term smoking relapse. Br JHealth Psychol 2012 Feb;17(1):185-201. [doi:
10.1111/j.2044-8287.2011.02032.x] [Medline: 22107073]

BrugJ, Glanz K, Van AssemaP, Kok G, van Breukelen GJ. Theimpact of computer-tail ored feedback and iterative feedback
on fat, fruit, and vegetable intake. Health Educ Behav 1998 Aug;25(4):517-531. [Medline: 9690108]

hittp:/Awww.jmir.org/2013/9/e206/ JMed Internet Res 2013 | vol. 15 | iss. 9 | €206 | p. 15

(page number not for citation purposes)


http://www.jmir.org/2007/2/e11/
http://www.jmir.org/2007/2/e11/
http://dx.doi.org/10.2196/jmir.9.2.e11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17513282&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2004.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15530581&dopt=Abstract
http://www.jmir.org/2012/2/e26/
http://dx.doi.org/10.2196/jmir.1968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22403770&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2006.11.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17197015&dopt=Abstract
http://www.biomedcentral.com/1471-2458/11/108
http://dx.doi.org/10.1186/1471-2458-11-108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21324181&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8329970&dopt=Abstract
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=14572020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14572020&dopt=Abstract
http://dx.doi.org/10.1016/0749-5978(91)90020-T
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6392204&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6863699&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1405641&dopt=Abstract
http://dx.doi.org/10.1111/j.1559-1816.2003.tb01951.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8037935&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10347857&dopt=Abstract
http://dx.doi.org/10.1080/10705510802339072
http://www.ijbnpa.org/content/8//2
http://dx.doi.org/10.1186/1479-5868-8-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21223565&dopt=Abstract
http://dx.doi.org/10.1177/1359105303008001435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22113901&dopt=Abstract
http://www.jmir.org/2010/1/e4/
http://dx.doi.org/10.2196/jmir.1376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20164043&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2010.541910
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21678169&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2008.02.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18378290&dopt=Abstract
http://dx.doi.org/10.1111/j.2044-8287.2011.02032.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22107073&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9690108&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Schulz et &

69. DijkstraA, DeVriesH, Roijackers J, van Breukelen G. Tailoring information to enhance quitting in smokers with low
motivation to quit: three basic efficacy questions. Health Psychol 1998 Nov;17(6):513-519. [Medline: 9848801]

70. Elfeddali I, Bolman C, Candel MJ, Wiers RW, de Vries H. Preventing smoking rel apse via Web-based computer-tailored
feedback: arandomized controlled trial. JMed Internet Res 2012;14(4):€109 [EREE Full text] [doi: 10.2196/jmir.2057]
[Medline: 22903145]

71. Hansen AB, Becker U, Nielsen AS, Gragnbak M, Tolstrup JS, Thygesen LC. Internet-based brief personalized feedback
intervention in a non-treatment-seeking population of adult heavy drinkers: a randomized controlled trial. JMed Internet
Res 2012;14(4):e98 [FREE Full text] [doi: 10.2196/jmir.1883] [Medline: 22846542]

72. Sobell LC, Cellucci T, Nirenberg TD, Sobell MB. Do quantity-frequency data underestimate drinking-related health risks?
Am JPublic Health 1982 Aug;72(8):823-828. [Medline: 7091478]

73. Blankers M, Koeter MW, Schippers GM. Missing data approaches in eHealth research: simulation study and atutorial for
nonmathematically inclined researchers. JMed Internet Res 2010;12(5):e54 [FREE Full text] [doi: 10.2196/jmir.1448]
[Medline: 21169167]

74. White R, Royston P, Wood AM. Multiple imputation using chained equations: 1ssues and guidance for practice. Stat Med
2011 Feb 20;30(4):377-399. [doi: 10.1002/sim.4067] [Medline: 21225900]

75. Allison P. Statistical Horizons. 2012. Why you probably need more imputations than you think URL: http://www.
statisti cal horizons.com/more-imputations] WebCite Cache ID 6GkwMPoulL |

76. Graham JW, Olchowski AE, Gilreath TD. How many imputations are really needed? Some practical clarifications of
multiple imputation theory. Prev Sci 2007 Sep;8(3):206-213. [doi: 10.1007/s11121-007-0070-9] [Medline: 17549635]

77. Sinharay S, Stern HS, Russell D. The use of multiple imputation for the analysis of missing data. Psychol Methods 2001
Dec;6(4):317-329. [Medline: 11778675]

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

Abbreviations

AUDIT: Alcohol Use Disorders Identification Test

ISRCTN: International Standard Randomized Controlled Trial Number
ITT: intention-to-treat

LOCF: last observation carried forward

QFV: Quantity-Frequency-Variability

SRHI: Self-Report Habit Index

Edited by G Eysenbach; submitted 06.02.13; peer-reviewed by S Haug, N Johnson; comments to author 07.03.13; revised version
received 30.05.13; accepted 01.07.13; published 17.09.13

Please cite as:

Schulz DN, Candel MJJM, Kremers SPJ, Reinwand DA, Jander A, de VriesH

Effects of a Web-Based Tailored Intervention to Reduce Alcohol Consumption in Adults: Randomized Controlled Trial
J Med Internet Res 2013;15(9): €206

URL: http://mwww.jmir.org/2013/9/e206/

doi: 10.2196/jmir.2568
PMID: 24045005

©Danidla N Schulz, Math JIM Candel, Stef PJ Kremers, Dominique A Reinwand, Astrid Jander, Hein de Vries. Originally
published in the Journal of Medical Internet Research (http://www.jmir.org), 17.09.2013. Thisisan 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 origina publication on
http://www.jmir.org/, as well as this copyright and license information must be included.

http://www.jmir.org/2013/9/e206/ JMed Internet Res 2013 | val. 15 | iss. 9 | €206 | p. 16
(page number not for citation purposes)

RenderX


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9848801&dopt=Abstract
http://www.jmir.org/2012/4/e109/
http://dx.doi.org/10.2196/jmir.2057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22903145&dopt=Abstract
http://www.jmir.org/2012/4/e98/
http://dx.doi.org/10.2196/jmir.1883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22846542&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7091478&dopt=Abstract
http://www.jmir.org/2010/5/e54/
http://dx.doi.org/10.2196/jmir.1448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169167&dopt=Abstract
http://dx.doi.org/10.1002/sim.4067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21225900&dopt=Abstract
http://www.statisticalhorizons.com/more-imputations
http://www.statisticalhorizons.com/more-imputations
http://www.webcitation.org/

                                                6GkwMPouL
http://dx.doi.org/10.1007/s11121-007-0070-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17549635&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11778675&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.jmir.org/2013/9/e206/
http://dx.doi.org/10.2196/jmir.2568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24045005&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

